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1 Hesn v 3a1auM U3y4YeHU S JUCUMILIMHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

npuoOpeTeHrne 3HAaHWKW 1O PACIPOCTPAHCHHUIO JJCKTPOMArHUTHBIX BOJH, KaKk B
CBOOOIHOM TMPOCTPAHCTBE, TaK W B KOHKPETHBIX Cpelax, IOHHMaHue OCOOCHHOCTEH
B3aUMOJICHCTBUS DJICKTPOMArHUTHBIX BOJIH CO CPEIOW pacmpoCTpaHEHHUs, YMEHHE OIICHHBATH
pe3yNIbTaThl PACIPOCTPAHEHUS JIEKTPOMATHUTHBIX BOJH Pa3IMYHBIX JHAIMa30HOB B CBOOOJIHOM
MIPOCTPAHCTBE U B 3€MHBIX YCIIOBHSIX.

1.2 3agauu M CHUILTHHEI

N3yueHnne OCHOBHBIX MOHATUN U YpaBHEHUN (DU3UKH 3JIEKTPOMArHUTHBIX BOJIH, SIBJICHUH,
CBSI3aHHBIX C PACIpPOCTPAHEHUEM S3JIEKTPOMArHUTHBIX BOJH, a TaKXKE MPUOOpPETEeHUE HABHIKOB
pEIIeHMS 3a/1a4 0 JAaHHOUW JTUCIMIUINHE.

®opmupoBanue kommnereHnuii (OIIK-1), cnocoOCTBytommUX CBOOOJHOMY BIIAJICHUIO
COOTBETCTBYIOIIMUM pa3aesioM (U3MKA W TEXHHKH, M Pa3BUTHE HABBIKOB CaMOCTOSTEIIbHOU
paboThL.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctummmaa «b1.0.20 DnekTpoMarHUTHBIE MOJSI ¥ BOJHBDY OTHOCHTCS K 00s3aTeIbHOM
yactu brnoka 1 "/Iuciumnunel (Moxysu)" yuyeOHoro miaHa HampasieHus noarotosku 11.03.02
NHpoKOMMYHHKAIIMOHHBIE TEXHOJOTUHM M CHUCTEMBI CBSI3M HampaBiieHHOCTH "OmnTuyeckue
CHCTEMBI M CETH CBSI3H' .

s yenemHoro ycBoeHust quctuitinHbl «b1.0.20 DiekTpoMarHuTHBIC TIOJIST U BOJHBD)
CTYJEHTBl JIOJDKHBI O0NagaTh 0a30BBIMM 3HAHUSMU U YMEHHUSMH [0 MPEIUIeCTBYIOIIUM
JUCIUIUIMHAM «MareMatndeckuit ananmsy, «Jluddepennnanbapie, MHTETPAbHBIC YPaBHEHUS U
BapUAIllMOHHOE HCYHCICHHE», «Teopusi BEpOSATHOCTEH W MareMaThyecKas CTaTUCTUKAY,
«DNEKTPUYECTBO U MArHETU3M.

«b1.0.20 DaexTpOMarHUTHBIE TOJNS U BOJHBD CIYXHT OCHOBOW JJisi TOHUMaHUs
CHEHUaJIbHbIX TUCIUIUINH, U3ydyaeMblx 1o HampasieHuto 11.03.02 MHpoxoMMyHHKallMOHHBIE
TEXHOJOTMM M CHCTeMbl CBS3M Kak B OakajnaBpuare, TaKk M Jajgee B Marucrparype M B
acriupantype. CTyIeHT, OCBOMBIIHK JaHHBIA KypC, TOJITOTOBIIEH K JIESITENILHOCTH, TpeOyromen
yray0iaeHHoN (QyHAaMEeHTaNbHON U MPOo(ecCHOHATBFHON MOATOTOBKH, B TOM YHUCIE K HAYYHO —
WCCJIEIOBATENIbCKOM, a TpPU COYETAHHH OCBOEHUS JOMOJHUTEIBHOW 00pa3oBaTelbHON
MPOrPaMMBbI MeJArOrMYeCKOro MpoduiIs — K eAarorndeckoi JesiTeNbHOCTH.

Bun npomexyTOUHOM aTTecTaluyu: 3K3aMeH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00yJarONUXCsl CICTYIONTUX KOMITETEHITNN |

Pe3ynbraThl 00yYEHUS 110 TUCIUITINHE
Kon n HanMeHoBaHWE HHIUKATOpa™ (3naem, ymeem, anadeem (Ha8bIKU U/UIU ONbIM
desimenvbHocmu))

OIIK-1 Cnoco6eH ucnoJib30BaTh IMOJIOKEHUS, 3aKOHbI U METOAbI €CTECTBCHHbIX HAYK U MATEeMAaTUKU J1JIs1
peuicHus 3aj1a4 mmceﬂepﬂoﬁ ACATECJIbHOCTH

HOIIK-1.1. 3naer ¢yHIaMeHTalIbHBIE 3aKOHBI | 3HAET METOIBI M CHOCOOBI PENICHUs HCCIEA0BATEIBCKUX

MIPHUPOIBI u OCHOBHBIE ¢u3mgeckne | 3amad, METOAMKH U CIIOCOOBI MPOBENEHHS JKCIIEPHMEHTA,
MaTeMaTHYeCKHe 3aKOHBI U METO/bI HAKOIICHUS, | METOJbl MAaTeMaTH4YeCKON CTaTUCTHKH.
nepenadu 1 06pabOTKH HHPOPMAIUK YMeeT  HCHONB30BaTh  MH(MOPMALMOHHBIE  PECYpPCHI,

HAYYHYIO, OIBITHO-OKCIIEPUMEHTAIBHYI0O W TPUOOPHYIO
0a3y s TpPOBENCHHSI HCCICIOBAHHUA B paguo(u3MKe,
HCIIOJIB30BaTh WH(POPMAIIMOHHBIC PECYPCHI MPH pa3padoTKe
METOJIMK W OCBOEHHUIO HOBBIX METOJOB  Hay4YHBIX
WCCIIC/IOBAaHHUY, AHAIM3UPOBATh IOJIyUYCHHBIC B OIBITaX
pe3yIBTaTHl C MCHOJIB30BAHMEM METOJOB MaTeMaTHYECKOU
CTaTHUCTHKH.

Brnageer HaBelkamMm  (OPMYIHPOBAHUS  PE3YIbTATOB,
MOJYYCHHBIX B XOJE PEIHICHHUS] HCCICHOBATEIBCKUX 33134




Pe3ynbraThl 00yUYeHUS 1O JUCIUILUINHE
(3naem, ymeem, gradeem (HAGbIKU U/ULU ONbIM
desitmenvbHOCmuU))

KOH 1 HAMMCHOBAHUC I/IHILI/IKaTOpa*

HOBBIMH METOAaMH HCCJICAOBaAHMUs, HaBbIKaMH
(bOpMyHI/IpOBaHI/Iﬂ PE3yJIbTATOB, IMOJYYCHHBIX B XOJC
pCHICHUS UCCIICA0BATCIbCKUX 3aa4.

NOIIK-1.2. CriocoGeH TpUMEHSTh (GHU3NYECKUE
3aKOHBl 1 MaTeMaTHYECKH METOJIbI ISl PELICHUs
3a71a4 TEOPETHYECKOTO ¥ NPHKIATHOTO XapaKTepa

3HAaeT OCHOBHBIC METOABI U
PE3yJIBTATOB SKCIICPUMCHTOB
YMmeer ompeneniath TpeOyeMble METOABI U CIIOCOOBI
00paboOTKH Pe3yIbTATOB IKCIIEPUMEHTOB

cpeactBa  00pabOTKH

Brnaneer MIPaKTHIECKON 00paboTkn pe3yIbTaToOB
IKCHEPHMEHTOB
NOIIK-1.3. Brageer HaBBHIKAMH HCIIONB30BaHHUA | 3HACT  ypaBHeHMs ~ MakcBemra  Jius  cpemsl  C

3HaHUH (U3WKH M MaTEeMaTHUKH IIPU PEIICHUU
MPaKTHIECKUX 3a/1a4.

MIPOCTPAHCTBEHHOM AHMCIIEpCHEN

YMeer y4HTHIBaTh YCJIOBHS OTPaKEHHS W IPEIOMICHHUS
BOJTH Ha TPaHMIE pa3jeria
Brnageer  omepanumsmu
9JIEKTPOMArHUTHOTO TIOJIS

BCKTOPHOTI'O aHalJIn3a JUIs

*Buo unoexca uHOuKamopa coomeemcmeyem yueoHomy niamy.

PesynbraThl 00ydeHHUs IO TUCIMILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM ¥ CaMOCTOSITENIBHOW pabOThl OOydYaromuXcs B COOTBETCTBHH C
YTBEPIKJICHHBIM YYCOHBIM ILIAHOM.

NuaukaTopsl  TOCTHOKEHUS  KOMIICTCHIIMA  CUUTAIOTCS
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUYCHHUSI.

c(OpMUPOBaHHBIMU  IIPU

2. CTpyKTYypa M cojiep:KaHue TUCIUINIUHBI

2.1 PacnpenesieHne TPYA10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

OO6riast TpyI0EMKOCTh JAUCIMIUIMHBI COCTaBisieT 3 3aueTHble eauuuibl (108 yacos), ux
pacrpezielieHHe 1o BujaM paboT MPEICTaBICHO B TAOIHIIE

Bunsr pabor Bcero dopma o0ydeHust
4acoB OYHO- 3a04Hast
OuHast
3a04yHast
5 X X X
ceMecTp ceMecTp CeMecTp Kypc
(gacer) (gacer) (gacwl) (gacwr)

KonTakTHas pa6oTa, B TOM YHCJe: 60,3 60,3
AyauTopHble 3aHATHS (BCero):
3aHATHS JEKIMOHHOTO THIIA 16 16
nabopaTOpHBIC 3aHATH 30 30
MPaKTUYECKHE 3aHATHS 14 14
CEeMUHAPCKHE 3aHSATHS
WMnas koHTaKTHas padora:
KonTpons camocTositensHOi paboTh

4 4
(KCP)
[Ipomexytounas arrecraius (MKP) 0,3 0,3
CamocrosiTebHasi padoTa, B TOM 17 17
qucie:
Kypcosas pabora/mpoext (KP/KIT)
(moxroToBKa)
Konrposbhas pabora
Pacuérno-rpaduueckas padora (PI'P)
(oAroTOBKA)
Pedepar/acce (moaroToBka)
CaMocCTOsITeIbHOE  HM3yuYeHHE pa3/elioB,
CaMOTIOJrOTOBKA (mpopaboTtka u
MOBTOPEHHE JICKIMOHHOTO Marepuaia H 17 17
Marepuaga y4eOHHKOB W y4eOHBIX
MOCOOMH, TIOATOTOBKA K JIAOOPAaTOPHBIM U
MPaKTHIECKUM 3aHATHSIM, KOJUIOKBHyMaM




U T.J.)

HOHFOTOBKa K TCKYIIEMY KOHTPOJIIO

Kontpoas:
[ToAroToBKa K SK3aMEHY 26.7 26.7
Oo6mas qac. 108 108
TPYI0EMKOCTh B TOM YHCJIe
KOHTAKTHAS 60,3 60,3
padoTta
3a4. e 3 3

2.2 Conepxxanue QU CHUNITHHBI
Pacnpenencnue Bu0B y4eOHOW pabOThI U KX TPYJOEMKOCTH TI0 Pa3JieaM JUCIUTLTAHBI.
Pazaenbl (TeMbl) AUCIUIUIMHBI, H3y4aeMbIe B 5 ceMecTpe

KommgectBo yacos
Bueaynut
Ne HammeHnoBanwme paznaenos (Tem) AyaaTopHas opHyasl
Bcero pabota
paboTa
J 113 JIP CPC
1 Bgenenue. I/chclz[Hble MOHATHUS U UCTIOIb3YEMBbIH 18 4 2 8 4
MaTeMaTHYECKUH ammapaT
2. OCHOBHBIE 3aKOHBI TCOPHH JJICKTPOMATHUTHOTO TOJIS 20 4 4 8 4
3 OCOoOEHHOCTH pacTIpOCTPaHEHHS PAIUOBOIH Pa3THIHBIX 20 4 4 8 4
' Jrana3oHoB. Judpakuus i oTpakeHHe PaJuoBOIH.
4 DNEeKTPOMAarHUTHBIC BOJHEI B HAIIPABIIAIONINX CHCTEMAX U IOJIS 21 4 4 8 5
pe3oHaTOpax
HTOI'O no paszdenam oucyuniunul 79 16 14 30 17
KonTtpons camocrosrensHo# padotst (KCP) 4
[IpomexxyTtounas arrecranus (UKP) 0,3
[ToAroTOBKA K TEKYIIEeMY KOHTPOIO 26,7
OO0mmast TPYAOEMKOCTb 0 TUCIHAILUIHHE 108

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyAeHTa

KypcoBoii npoekT: e npedycmompen

®opMa npoBeIeHU ATTECTAUMH 10 JUCHMILIHHE: 9K3aMEH

2.3 Copaep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanue paznena dopMa TeKyIIero
Ne P Coneprxanue pasjena (TeMbl) P Y
(Temer) KOHTPOJIS
1. Omnpenenenne MEKTPOMArHUTHOTO MOJIS U €T0 (PU3HYECKUX Omeemul Ha
BeJIMYMH. MaTeMaTuyeckuil anmnapar Teopuu KOHMPObHbIE
3JIEKTPOMArHUTHOTO TMOJIst. DU3NYECKUE BETUIUHBI, 80NpocCyl U 3a0aHUs
Beenenue. Mcxoanpie
HOHSTHSL 1 XapaKTepU3YIONIUe AJIEKTPOMAarHuTHOE 1oJie. VIcTouHuKH
. ANEKTPOMArHUTHOTO MOJIsL. MaKpOCKOTIMYIecKast TEOPHsI
HCIOJIb3YEMBIii
. 3JIEKTPOMArHUTHOTO TOJIsl; €IUHULBI U3MEPEHUS
MaTeMaTHYeCKHi
ALTADAT 3JIEKTPOMArHuTHbIX BenuuuH B CU; nons u onepanuu
P BEKTOPHOI'0 aHAJINU3a: BEKTOPHI U JEHCTBUS HaJl HUMMU, 10JIe U
orepanuy BeKTOpHOro aHanu3a. IlpocTpancTBeHHbIE
JuddepeHIrANTEHBIC OIEPATOPHI B TEOPUH TIOJIS.
2. VYpaBHeHus MakcBeiia B 0JHOPOJHON U U30TPOITHOM cpene, Omeemul Ha
MaTepuaJbHble YPaBHEHUS B AUDJIEKTPUKE U MPOBOISIICH KOHMPOIbHbIe
OCHOBHBIE 3aKOHBI p yp A p POBOZIL P
TEODHI cpene. ITmockue TapMOHHUYCCKHEC BOJHBI B OJTHOPOAHOU CPEIL, 80npocyl U 3a0aHUs
p [I0Ka3aTeNH MOTJIOLIEHUS U IPEIOMIICHUS. JIUAIEKTpUUECKHE
3JIEKTPOMAarHuTHOTO o
o notepu. I10TOK 3Hepruu 3MEeKTpOMarHuTHOM BONIHBL. BexTop
YMmoga-IlotinTrHTa. 3aKOH COXpaHeHus dHepruu. OTpakeHne
1 TIpeJIOMJICHHUE BOJTH HA TPAHHUIIE pa3fesa. 3aBUCUMOCTh




Mojynel u ga3 ko3 puunenro Openesns OT yria majaeHust Ha
rpanuly pasgena. Yroiu bprocrepa. Ilpeaensnsliii yroa
MIOJTHOTO OTPaXKECHUSI.

(TeMsr)

3. PacnipocTpaHeHue IEKTPOMArHUTHBIC BOJIH B CPEJIE C Omeemvi Ha
JUCTICPCUCH: 3aBHCUMOCTh OT YaCTOTHI (Pa30BO# CKOPOCTH U KOHMPOTbHbLE
AMIUIATY AbI. KomMmiiekcHoe BOJIHOBOE YHCIIO. 80NpOCHL U 3a0aHUs
[IpocTpancTBeHHas qucniepcus. Y paBHeHUs MakcBena st
OcobenHocTn cpenbl ¢ IPOCTPAaHCTBEHHOH aucnepcueil. BonHoBoil BexTop,
pactpocTpaHeHHS MarHUTHAs MPOHUIAEMOCTh, IPOBOIUMOCTG. YacToTHAs
PAAMOBONH PA3MUYHBIX | AUCHEPCHS JUAICKTPUICCKON MPOHUIAeMOCTH. KOMITeKCHBIH
IranazoHoB. JJudpakmms |BeKTOp moispusanus cpeabl. PacnpocTpaHeHne BOH B cpeiax
1 OTpa)XCHHE PaJHOBOIH. co cBoOoaHBIMHE 3apsaamu. [Tna3sma. [usnextpraeckas
MIPOHHUIIAEMOCTH W TIPOBOIMMOCTD IIPU HAJTMYUH TTOABIKHBIX
3apsioB. [I1a3menHas gactota. [lormomenue
3JIEKTPOMArHUTHOM BOJIHBI IPU OTPAXKCHHUU U MTPOXOKICHUU
CJI0s1 TLJIa3MBL.
4, BHeniHss 1 BHYTPEHHsISI TPAaHUYHBIC 3a/1a49H; IEPBUYHOC U Omeemvi Ha
BTOPUYHOE 3JIEKTpOMarHuTHeIe nosis. [loctaHoBKa 1 perieHue KOHMPObHbIE
IpaHHQHOIZ 3aJa4u O BO36y)KI[eHI/II/I BOJIH B IPAMOYT'OJIbHOM 80NpOCHL U 3a0aHUs
BOJIHOBOJZI€. XapaKTEPUCTUKHU BOJIH B IIPSIMOYTOJIBHOM
BOJTHOBOJIC; KPUTHYECKasl AIIITHA BOJTHBI. 30upaTensHbIe
CBOWCTBA MPSMOYTOIHFHOTO BOJHOBOA. BorHa OCHOBHOTO
DIeKTpOMarHuTHEIE
tumna. [loctaHoBKa U pelieHre TpaHMYHBIX 331a4 O
BOJIHBI B HAIIPABIIAIOIINX
BO30YKICHUH BOJH B KPYTJIOM BOJIHOBOZC. XapaKTEPUCTUKI
CHCTEMAaX U TIOJIA
BOJTH B KPYTJIOM BOJHOBOJE. BoHa ocHOBHOTO THMA. BOMHEBI
pe3oHaTopax .
OCHOBHOI'O THUIIa B KOAKCHAJIbBHOU JIMHUU U B
MHKpPOIIOJI0CKOBOM InHUU. [locTaHOBKA UM peleHue
TpaHUYHBIX 3a1a4 O BO36y)KI[eHI/IH IOJIA B IMIPAMOYT'OJIbHOM
PE30HATOPE; TUIIBI KOJIcOaHHIA, COOCTBEHHBIC PE30HAHCHBIC
gacToThl. KosiebaHre OCHOBHOTO THIA B MPSMOYTOJILHOM,
IIIHHAPHYECKOM U KOAKCHAJIBHOM PE30HATOPAX
2.3.2 3ansiTHsi CEMHHAPCKOr0 THIA (J1a0opaTOpHbIE PadoThI)
HaumenoBanue paszzaena . ®dopma TeKyIIero
No pasit Temartuka 3aHsTHI/PabOT P yit
(Tembl) KOHTpOJIA
1. |Beenenwne. McxoaHbie JlabopaTopHas paboTa 1: DiieMEeHThI BEKTOPHOTO U 3awuma
MOHSATHS U TEH30PHOTO aHAJIN3a v
. p n1abopamopHou
HCIIO0JIb3YEMbIN
MaTeMaTHUECKUI ipabomol
ammapar
2. JlaboparopHas pabota 2: CTaTUCTHYECKHE U CTAIIHOHAPHEBIE | 3quuma
OCHOBHBIE 3aKOHBI ) W
AJIEKTPOMATrHUTHEIE TTOJIS, KBa3UCTATHYCCKHUE -
Teopun P ’ nnabopamopHhol
3JIEKTPOMATrHUTHEIE TTOJIS, ITIOCKUE SJIEKTPOMAarHUTHBIE
JJIEKTPOMArHUTHOTO \pabomui
ot BOJIHBI, PACIIPOCTPAHEHHE JIEKTPOMArHUTHBIX BOJH B
Pa3IMYHBIX Cpelax
3. |OcobennocTn JlaboparopHas paboTa 3: DIEeKTPOMarHUTHBIC BOJHEI C 3awuma
aCIpPOCTPAHEHUS YaCTOTHOW JUCIIEPCUEH, pacCIPOCTpaHEHUE BOJIH B Cpeiax co .
pactpocTp JICTICPCHCH, pacnpocTp PERAx €0 1, a6opamoproii
PaanoBOJJIH pa3InIHbBIX CBO60}1HBIMI/I 3apsaaaMu, OTJIOMICHUEC SJIEKTPOMAarHuTHOU
nuanazoHos. Jludpakuus BOIIHBI TIPH OTPAXKEHUM U HPOXOKICHUH CJIOS MIa3Mbl padomei
1 OTPaKEHUE PaJUOBOJIH.
4, DJeKTPOMATHHUTHBIE Jlaboparopuast pabota 4: Jlunun nepeadu ¢ BomHamu tuna T; | 3quuma
BOITHBI B HAIPABJISIOIHX 00BEMHBIEC PE30HATOPHI; FTIEMEHTAPHBIC H3JTydYaTeIH, raGopamopnot
CUCTEMaX U IO BOJITHOBOJBI, TIOBEPXHOCTHBIC DJICKTPOMATrHUTHBIC BOJIHBI U 6
aoomol
pe3oHaTopax 3aMEISIONINE CTPYKTYPBI 14
2.3.3 3aHATHS CEMHMHAPCKOT0 THNA (MIPAKTHYECKHE 3aHATHS)
HaumenoBanue paznena dopMa TeKyIIero
Ne pasa Coneprxanue paszena (TeMbl) P yu

KOHTPOJIsL

Beenenue. Mcxoaabie

OmnpeneneHre 3JIEKTPOMAarHATHOTO TONS U €r0 (PH3MYECKIX

Omeemul Ha

TIOHATHS U BEJTHYHH. MaremaTH4yeCcKHii ammapar TEOPUH|  KOHMPOJbHbIE
HCTIONB3YEMBI 3JIEKTPOMArHUTHOTO OIS Omsmueckue BEJIMYHUHEL, | 601pPOCbl U 3A0AHUSA
MaTeMaTHIeCKUi XapaKTepU3yIONIIe JJIEKTPOMAarHUTHOE oJie.




armapar

IIpocrpancTBenHble  anddepeHnraIbHbIe

TCOPUHU TIOJIA.

OIepaTopbl B

2. VYpaBHeHus MakcBeiia B OJHOPOJHON U H30TPOITHOM cpene, Omeemvi Ha
OCHOBHBIC 3AKOHBI MaTepHabHbIC YPABHEHUS B TUAJIEKTPUKE U npOBo,uuﬂmeI?I KOHMPONbHbIE
Teopun cpene. IImockue TapMOHHUYECKHUC BOJIHBI B OTHOPOAHOU CPCAE, 80NpOCHL U 3a0aHuﬂ

IoKas3aTelId MOIJIONEHUS U mperomieHus. Bexkrop YmoBa-
3JIeKTPOMAarHUTHOTO .
ot IloitnTnHra. OTpa)ieHHe U TNpeIOMJICHHE BOJH Ha TpaHHILE
pasnena. 3aBHCHMOCT Monyled u (a3 Kod(pPHUIHESHTOB
@peHesns OT yria MafeHus Ha TPaHMILY pa3fena. .

3. PacripocTpaHeHne 3JIEKTPOMAarHUTHBIE BOJIH B CpeAe C Omeemvi Ha
Ocobennoctu TUCTIEPCUEH: 3aBHCHMOCTh OT YacCTOTHI ()a30BOM CKOPOCTH M|  KkoHmMpOlbHble
paCHpOCTpaHeHI/ISI aMHHI/ITyHBI. KoMIuiekcHOE BOJIHOBOE YHCIIO. YPaBHeHHﬂ 680NpOCHL U 3a()aHuﬂ
PaavoOBONH pa3inuuyHbIX |MakcBema uid cpelbl ¢ IPOCTPAHCTBEHHOM JUCHEpCHUEi.
nurarnazoHoB. Judpakuns |BoaHOBOM BEKTOD, MarHuTHas [IPOHULIAEMOCTb,

U OTpaXXC€HHE PaJHOBOJIH. [IPOBOAUMOCTh. YacTOTHas Jucnepcus IUAIEKTPUYECKOi
npoHunaeMocTi. KoMmiekCHbIN BEKTOP NOJISIPU3AIHS CPEIbL.

4, BHemHAs ¥ BHYTpeHHssI TPaHWYHBIC 3aJayM; IEPBUUHOE U Omeemvi Ha

DneKTpOMarHuTHbIE
BOJTHBI B HAIPABJISIOINX
cUCTeMaXx U MOJIst
pe3oHaropax

BTOPUYHOE DJIEKTpOMarHuTHbIE MoJsl. [locTaHOBKa U penieHne
TPaHUYHON 3a/la4u O BO30YXKJCHUU BOJH B MPSMOYTOJHLHOM
BOJHOBO/e. llocTaHOBKAa M pellleHWe TPaHUYHBIX 3a7ad o
BO30YXIICHHH BOJH B KpPYTJIOM BOJHOBOJAE. [locTaHOBKa H
pelleHre TPaHWYHBIX 3amad O BO3OYXKAGHHS TIONS B
MIPSIMOYTOJIBFHOM PE30HATOPE; THUIBI KoJeOaHUil, COOCTBCHHBIC
pe3oHaHCHBIE dYacTOThl. KoneOaHHe OCHOBHOTO THIA B
MPSIMOYTOJIBHOM,  IIMJIMHAPUYECKOM W KOaKCHAJIBHOM
pe3oHaTOpax

KOHmMpPOJIbHblE
60Npocol U 3a0aHUsl

3amuTa naboparopuoit padotsl (JIP), Bemonnenue kypcoBoro npoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manumcamme pedepara (P), acce (D),
kostokBuyM (K), rectuposanue (T) u T.1.

[Ipn  wn3yuyeHun

JAUCIHUITIIINHBI MOTYT IMPUMCHSATCA

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOoJIoruu B cooTBeTcTBUM ¢ PI'OC BO.

2.3.3 llpumepHast

TEeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)

HE TIPEAYCMOTPEHBI

JIIEKTPOHHOE

oOydeHwue,

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHUs VI CAMOCTOATEIbHON PadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

[lepeyeHp yueOHO-METOAMYIECKOTO 00ECTICUEHHUS TUCIIMIIMHEI [0
Ne Bug CPC BBINOJTHEHHIO CAMOCTOSTENILHOM paboThI
1 CamocrositenbHOe  |MeTtoauyeckne yKa3zaHus [0 OpPraHH3aluy  ayJAUTOPHOM U
U3Yy4YEHUE Pa3JeoB, |CaMOCTOATEIbHON paoor, YTBEPKICHHbIE kageapoii
CaMOIIOArOTOBKA TEOpEeTUYEeCKOH (UMK U  KOMIBIOTEPHBIX  TEXHOJIOTHUH,
(mpopaboTka u npotokos Ne 9 ot «14» mapta 20171
ITOBTOPEHHE
JIEKIIMOHHOI'O MaTepuaa
U MaTepuaia yueOHHUKOB
1 y4eOHBIX TOCOOUH,
MIOATOTOBKA K
1a00paTOPHBIM U
MIPaKTUYECKUM
3aHATUSM,
KOJIJIOKBUYMaM H T.JI.)
2 |[loaroToBka K TekyieMmy (MeToandeckue PEKOMEHIallUH JUTS [IOATOTOBKH K
KOHTPOJIIO IPAaKTUYECKHM, CEMHMHApPCKMM U JIa0OpPaTOPHBIM 3aHATHUSM,




YTBEp)KJIEHHbIE  KadeApod  TEOpeTHYecKoH  (QU3UKH U
KOMITBIOTEPHBIX TEXHOJIOTHH, MpoTokod Ne 9 or «14» mapra
2017r

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIIH:

Jlist 11 ¢ HapyIIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist I ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJarouuxcsi.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM JUCIHUNIHHBI
(MmonxyJis)

B xonme wu3yueHus [UCHMIUIMHBI TPEIYCMOTPEHO HCMOJB30BAHUE  CIICIYIONIUX
00pa30oBaTeNbHBIX TEXHOJOTUN: JIEKIMH, MPAKTUYECKUEe 3aHATHS, MpoOlieMHOe oOydeHue,
MOJAYJbHAs TEXHOJIOTHS, TOATOTOBKA MHUCHMEHHBIX AHATUTHYECKUX PadOT, CaMOCTOSITEIbHAs
paboTa CTy/IeHTOB.

KomneTeHTHOCTHBIN TOAX0A B pamMKax IMpenojaBaHUsl TUCHUILIUHBI peaqu3yercs B
WCIONIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHI M aKTHBHBIX METOAOB (IIPOEKTHBIX METOJIUK,
MO3rOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTyallud, aHaiW3a TeAarormiyeckux 3ajad,
MeAarorn4eckoro SKCIepUMEHTa, MHBIX ()OpPM) B COUETAHUHU C BHEAYTUTOPHOU pabOTOM.

Nudopmaninonnble  TEXHOJOTHH, NPUMEHSEMbIE TPU U3YUYEHUU  JTUCHUTLIIUHBIL:
UCIIONIb30BaHNE  WH(MOPMAIMOHHBIX  PECYpPCOB, JOCTYMHBIX B HH(OpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

AnanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHSIEMbIC TIPY U3YyUYECHUU TACIIUTLTAHBI
— N8 JHAIl C OrPAHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAITUH C UCTIOIB30BAHUEM DJICKTPOHHOMN MOYTHI.

4.0ueHo4YHbIe CpPeACTBA JJs TeKYILIero KOHTPOJS YCIeBAeMOCTH M INPOMeEKYTOYHOI
arrecTauuu

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00ydYaroIiuMXcsi, OCBOMBIIMX mporpammy yueOHoW aucuumiauHbsl «b1.B.02
Pacnpoctpanenue 31eKTpoOMarHUTHBIX BOJIH (DU3KKa BOJIHOBBIX MTPOLIECCOB)».

OneHoYHBIE CPEACTBA BKJIIOYAET KOHTPOJIBHBIE MATEpUAIbl IS POBEACHUS TEKYyLIEro
KOHTPOJISl B (popMe OTYETOB MO J1a0OPaTOpHBIM paboTaM U MPOMEKYTOUHOWH ATTECTAIMH B
(dbopmMe BOIPOCOB K IK3aMEHY .

CTpyKTYypa OllEHOYHBIX CPEICTB JJIA TEKYIIel M MPOMEKYTOYHOM aTTeCTalluu

Ko n nanmeHoBanne HanmenoBaHue OIIEHOYHOTO CPEJCTBA
PesynbTarhl 00y4ueHus

WHIUKATOpA N IIpomexyTouHas
p (B cootBercTBHH C 1. 1.4) Texymmi KOHTPOJTb p Y

n/m
(B cooTBeTcTBUH C 1I. 1.4) aTTecTanus




NOIIK-1.1.
(yHnaMeHTaIbHbIE
3aKOHbl  IPUPOJBI |
OCHOBHBIE  (hu3nueckue
MaTeMaTHYeCKHe 3aKOHBI
U METOAbl HAaKOIUICHUS,
mepemadyn U 00pabOTKH
nHpOpPMATUH

3HaeT

3HaeT METOABI U CIOCOOBI
peleHus
HCCIIE0BATEILCKHUX 3a/1a4,
METOJUKM U CIOCOOBI
MIPOBEACHUS
IKCIICPUMCHTA,
MaTeMaTHYSCKOHN
CTaTUCTHUKH.
VYmeer HCITOJIE30BaTh
WHPOPMALMOHHBIE
pecypcHl, HAyYHYIO,
OITBITHO-
IKCICPUMCHTAITBHY IO u
npubopHyto  6azy  mus
MIPOBEACHUS
HCCIIeIOBaHUM B
panuodusuke,
HCIIOIb30BaTh
WHPOPMALNOHHBIE
pecypcel mpu pa3paboTke
METOAUK H  OCBOEHHIO
HOBBIX METOJIOB HAYYHBIX
HCCJICIOBaHUH,
aHAJTU3UPOBAThH
HOHy‘IeHHLIe B OIIbITax
pe3yJIbTaThI c
HCIIOIL30BAHHEM METOIOB
MaTeMaTHYEeCKOM
CTAaTUCTUKH.

Bnaneer HaBBIKAMU
(dbopMyIHpOBaHUSL
Pe3yIBTaToB, IOJTYYCHHBIX
B X0J1e pemeHus
HCCIIENOBATENILCKUX 3a1a9
HOBBIMU METOIaMU
HUCCJIICAOBAHHUs, HABBIKAMH
(dbopmyupoBaHus
pE3yIbTaTOB, MOJIYYEHHBIX
B xXone pe]_[IeHI/ISI
HCCIIENOBATENLCKUX 3a1a4.

METOIBI

JlaGopaTopusie paboTsl ¢ 1-4

Kontponbnas pabora — o
TeMe, pasJeiy
Ompoc

Bonpoc Ha
sk3amene 1-10

HNOIIK-1.2. Cniocoben
OPUMEHSTh  (DU3UUECcKHe
3aKOHBl 1 MaT€MAaTHYECKU
METOABI JUIA  PEIICHUS
3aJjad4 TEOPETHYCCKOTO U
MPUKIIATHOTO XapaKTepa

3HaeT OCHOBHBIE METOMBI U
cpencTBa 00paboTkH
pe3yJIbTaTOB
9KCIIEPUMEHTOB

Ymeer OnpenensITh
TpeOyeMble  METOIBI |
CIIOCOOBI 00paboTkn
Ppe3yJbTaToB
JKcnepuMeHTOB Brazaeet
MIPaKTHYECKOil 00paboTKH

Jlaboparopubie paboTsi ¢ 1-4

KonrponbHas pabora — 1o
TeMe, pasJieny
Ompoc

Bompoc Ha
sk3amene 11-20

Ppe3yJbTaToB
9KCIIEPUMEHTOB
HOIIK-1.3. Bnageet | 3naer ypaBHenus | JlabopaTtopHsle pabotel ¢ 1-4 | Bompoc Ha
HaBBIKAMU Makceemia st cpensl ¢ | KoHTposbHas paboTa — 1o sk3amene 21-30
UCIIONB30BAaHMSl  3HAHHMH | MPOCTPAHCTBEHHOMN TeMe, paszeny
¢M3MKM M MaTeMaTHKH | AWMCIepcuer Omnpoc
npH pemennu | Ymeer YUYUTBHIBATH
MPAKTHYECKUX 3a/1a4. YCIOBUSL ~ OTP@KECHUS U
MPEJIOMJICHUsT  BOJH  HA
rpaHuLe pa3jena
Bnaneer onepanusiMu

BCKTOPHOI'0 aHaim3a JJid
QJCKTPOMArHuTHOI'O ITOJIA




TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIH HHBbIE MATEPHUAJIbI, HE00X0AMMBbIE /1JI51 OLEHKH
3HAHUI, YMEHU i, HABBIKOB 1 (MJIH) ONBITA AeSTEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAMBI
(opMupoBaHusa KOMIETEHNH B poLiecce OCBOeHHs 00pa30BaTeIbHOM NPOrPaMMBbI

IIpuMepHBIi nepedyeHb BONPOCOB U 3aJaHU I

KoHTtposbHbIE BOITPOCHI

1. TlonsaTue BOMHOBOTO Mpolecca. AMIUIUTYAHbIE, (a30oBble COOTHOIICHUs. BoiHoBoe
ypaBHeHue. ['apMonndeckue BoaHbl. YpaBHeHue ['enbmronsia. KoMIiekcHOE BOITHOBOE YHUCIIO.

2. Tliockue BOJIHBI B OJHOPOJHON M W30TPOIHOM cpene. OOIee pemieHre BOJIHOBOTO
ypaBHeHUsA. Pa3a BOJIHBL Pa3nokeHue Ha TaApMOHUYECKHUE COCTABISAIOMIME. BOTHOBOM BEKTOD B
KOMILJIEKCHOM IIPEJCTaBICHUU.

3. VYpaBHenus MaxkcBemia B OJHOPOAHOM M H30TPOIHOM cpene, MaTepualbHbIE
ypaBHEHUS B TUAJIEKTPUKE U ITpoBosllel cpene. [lonstue nMmnenanca.

4. Ilnockue rapMOHMYECKUE BOJHBI B OJHOPOIHOM Cpele, MMOKa3aTelu IOIVIOIIEHUS U
npenomiieHus. Jusnextpuyeckue mnorepu. [IpenenpHble ciydan MaiblX M OONBIIUX IMOTEPb.
['myOuHBI IPOHUKHOBEHUS BOJIH BHYTPb CPEJIbI.

5. IloTtok »sHeprum »>J€KTpOMarHUTHOW BOJIHBL. Bektop VYMoBa-lIloliHTuHra. 3akoH
COXpaHEHUs SHEPIUH.

6. 3aKOH COXpaHEHMs] SHEPruu MpU aAMa0ATHUECKOM PaCHpPOCTPAHEHUU 3BYKOBOM
BOJIHBL. [I7IOTHOCTB ITOTOKA Y3HEPTUU yIIPYTOW BOJIHBI.

7. Tlomapuszanust 3JIEKTPOMArHUTHBIX BOJH. MHoOXxutens nossipuszauuu. dusznueckuii
cMblca napameTpoB CTokca.

8. OTpaxkeHHe M IpeIOMIIEHHE BOJIH Ha TpaHUIIE pa3jiena. 3aBUCUMOCTb MOJyJei u ¢a3
koa¢p¢pumenToB dpeHens OT yriia NajeHus Ha rpaHully pasznena. Yroia bprocrepa. [IpenenbHblit
yroja TOJHOro oTpaxkeHud. CTpykTypa MOJS 3JIEKTPOMAarHUTHBIE BOJIHBI MPU TMOJHOM
BHYTPEHHEM OTpa)keHUU. VI3MeHeHne aMIIIUTy b1, (a3bl U MOJISIPU3ALIUN BOJIHBI.

9. CBoiicTBa »3JEKTPOMArHUTHBIE BOJIHBI TMPU MPOXOKIECHUU TpaHULbl pasziena
JURJIEKTPHUK - IPOBOTHUK.

10. Ilpumenenue NPUOTMKEHHBIX TpPaHUUHBIX  ycioBud  JleoHTOBHMYA  mpu
pacrpocTpaHeHUH BOJH HaJl MPOBOASIICH MOBEPXHOCThIO. Pacuer koaddunmnenta Openens s
TOPU30HTAIIBHO MOJISIPU30BaHHBIX BOJIH.

11. PacnpocTpanenue 31€eKTPOMarHuTHbIE BOJIH B CPEAE C TUCIEPCUEN: 3aBUCUMOCTh OT
4acTOThl (pa30BOM CKOPOCTU M aMIIUTyAbl. KomiiekcHoe BosHOBOE uncio. [IpocTpaHcTBeHHas
qucriepcus. YpaBHeHuss MakcBeiuta Juisi cpefpl ¢ NMPOCTPAHCTBEHHOM aucriepcuei. BomHoBon
BEKTOP, MarHUTHAs IPOHULIAEMOCTD, IPOBOAUMOCTb.

12. YacTroTHas aucnepcus IUAJICKTPUYECKOW MPOHHUIAeMOCTH. KOMIIJIEKCHBII BEKTOP
NOJIIPU3ALUs CPEBL.

13. CBa3p Mexay aucnepcue u noriomenremM. YacToTHbei cnekTp. BelBog u aHanus
cootHowmeHui Kpamepca-Kponunra.

14. Jlucriepcusi mpu pacnpOCTPAaHEHWH B JUAICKTPHUKAX. Y4YeT MOJSPU3ALMM CPEJbI.
Mogens [pyne-Jlopenna. Jlucmepcuss W TOTJIOLIEHME BONM3M  PE30HAHCHBIX  YacTOT.
Hucniepcuonnas popmyra.

15. PacmpocTpaHeHue BOJH B cpelax co CBOOOAHBIMHM 3apsiiamu. Ilmazma.
JusnexkTpudeckas NMPOHUIIAEMOCTb M IMPOBOJUMOCTh MPH HAJIMYMUU TOJBHXKHBIX 3apsi/ioB.
[1na3mennas yacrota. [lorioiieHre 31eKTpOMarHuTHOM BOJIHBI IIPU OTPAKEHUU U POXOKIECHUU
CJ10s1 TIa3MBlI.

16.  VYuer mnpocTpaHCTBEHHOM Jucmepcun  cpensl:  HeruporpomHsle — cpenbl.
MarepuasibHble ypaBHEHUSA. AHAJIU3 3aBUCUMOCTU JUCIIEPCHH OT BOJHOBOTO BeKTOpa. TeH30p
JUDJIEKTPUYECKON IIPOHULIAEMOCTH.



17. Yyer npoCTpaHCTBEHHON AMcCHEpPCUU cCpeabl: [upoTpomHbie cpeabl. AHaIU3
MOBEJICHUS MTPOJIOJIBHBIX M IMMONIEPEYHBIX BOJIH BOJIU3H PE30HAHCHBIX 4acTOT. Dddext Dapazes.

18. DnekTpoMarHWTHBIE BOJHBI B aHH3OTPOMHBIX cpenax: OOmuMe 3aKOHOMEPHOCTH.
BzaumHoe pacrnionoxxenue BektopoB E, H, k . /luciepcioHHOE ypaBHEHHUE.

19. CrpykTypa mnojis HajJ MpPOBOASIIEH IUIOCKOCTBIO JJIi BOJIH MAarHUTHOTO H
ANEKTPUYECKOTO THMA. J[BYXIUIOCKOCTHON BOJTHOBO/.

20. OTkpbIThIE W 3aKpbiThie JUHUM Tepenaud. OCHOBHblE TpeOOBaHUS K JIMHUAM
nepeaayu.

21. Ilonst pa3IMYHBIX TUIIOB BOJH B BOJHOBOJIaX. PeXrMbl B BOJTHOBOAX.

22. 3aTyxaHue BOJH B BOJIHOBoJaX. OTpakeHUs B JTUHHIX Iepeiadd U HEOOXOIUMOCTh
UX COIIACOBAHMSL.

23. Boibop pa3MepoB BOJIHOBOJA MO 33JlaHHOMY JMana3oHy padOyMX 4YacTOT M THILY
BOJHBL [IpenenbHas u 1onycTrmasi MOIIHOCTH B BOJTHOBOJIE.

24. MakcuMaiabHO JOIMYyCTUMAas [JIMHA BOJHOBOJHOM JIMHHM Tiepenadyu. MeTobl
BO30Y>KJCHHS MOl B BOTHOBOIAX.

[IpumepHbIe 3a1aHus 111 KOHTPOIbHON PaOOTHI.

1. ITna3menHas yacrora.

2. CB0OOIHOE pactpOCTpaHECHUE PATUOBOITH.

3. Kputnueckas yactora Ji1s ¢10s HOHOChEpHI.

4. BausiHue mepoxoBaToCTH OTPAXKAIOIIEH TOBEPXHOCTH.

5. PacnpocTpaHeHue DSJIEKTPOMarHUTHBIX BOJIH IPU  HAIMYUU  IKPAHUPYIOIIUX
IIPENSATCTBUM.

6. PacnpocTtpaHeHne 3JIeKTPOMarHUTHBIX BOJH IPU AHTEHHAX, MOJHATBHIX HaJl MJIOCKOM
3emJiell B cilydyae TOPU30HTAIBHO MOJIIPU30BAHHON BOJIHBI.

7. PacnipocTpaHeHHE JIEKTPOMArHUTHBIX BOJIH IIPU AHTEHHAX, MOJHATBHIX HaJ IUIOCKOMN
3emJiell B cilydyae BEpTUKAIbHO MOJSPU30BAaHHON BOJIHBI.

8. IloBepXHOCTHOE pacIpOCTPaHEHHUE IIEKTPOMArHUTHBIX BOJIH.

9. HanpsbkeHHOCTh TOJNSL 3JIEKTPOMArHUTHBIX BOJH, PACIPOCTPAHSIONIMXCS BIOJb
3€MHOM MOBEPXHOCTH.

10. PacnipocTpaneHue 37€KTPOMarHUTHBIX BOJIH BJI0JIb HEOITHOPOAHOM TPACCHI.

11. YcnoBus npoxokIeHus 2JIEKTPOMAarHUTHBIX BOJIH.

12. beperoBas pedpakiusi.

13. Biusinue chepuyHOCTH OTpaskaroliel MOBEPXHOCTH

14. PacnpocTpaHeHue 3J€KTPOMarHUTHBIX BOJIH B Tporiocdepe.

15. Atmocdepnas pedpaxius

16. DKBUBaJICHTHBIN palyC 3EMIIH.

17. Buast atmochepHoii pedpakium.

18. I1oTok 3HEpPrUN.

19. Bextop YMoBa-IloiiHTuHra.

20. CtpyKTypa IJIOCKOM M TapMOHUYECKOW 3JIEKTPOMAarHUTHOW BOJHBI B M30TPOIHBIX
cpenax.

21. MarauToakTUBHas IU1a3Ma.

22. JIBOMHOE Ty4YenpeIoMIICHHE.

23. [lonsipu3zanys 31€KTPOMATHUTHON BOJIHBI.

24. IlornomnieHue MEKTPOMarHuTHBIX BOJIH.

25. TanreHc yria noreps.

26. CTpyKTypa 31€KTPOMarHUTHBIX BOJIH B @aHU30TPOIIHBIX CPE/lax.

27. CTpyKTypa 3J€KTPOMarHUTHBIX BOJH B MAarHUTOAKTUBHOM TIJIa3MeE.

28. lucniepcust. YacToTHAs U IPOCTPAHCTBEHHAS.



[Tepedens mabopatopHbIX paboT

JlaGoparopHas padota 1: D1eMeHThl BEKTOPHOTO U TEH30PHOTO aHAN3a.

JlaboparopHasi pabora 2: CTaTHCTUYECKUE U CTAIIMOHAPHBIC JJCKTPOMATHHUTHEIC TTOJIS,
KBa3UCTAaTHMUECKHUE  DJIEKTPOMArHUTHbIE  TOJS, IUIOCKHE  DJIEKTPOMAarHUTHBIE  BOJIHBI,
pacmpocTpaHeHHE ICKTPOMArHUTHBIX BOJIH B Pa3IMYHBIX Cpe/ax.

JlaGopaTopHass pabota 3: DJIEKTpOMarHUTHBIC BOJHBI C YacCTOTHOW JUCIIEPCHUEH,
pacnpocTpaHEHHE BOJIH B Cpelax cO CBOOOJHBIMM 3apsiiaMH, MOTJIOLIEHUE 3JIEKTPOMAarHUTHON
BOJIHBI IIPU OTPAXKEHUU U MPOXOKICHUU CIIOS MJIa3MBI.

JlaboparopHast pabota 4: JIlunuu nepenaun ¢ BodHAMU THIA T; 00BEMHBIE PE30HATOPHI,
JJIeMEHTapHbIe U3JTy4yaTelld, BOJIHOBOJbI, ITOBEPXHOCTHBIE 3JEKTPOMArHUTHHIE BOJHBI U
3aMeUISIOIINE CTPYKTYPBHI.

Bomnpocsr qy1s1 camoctosTensHON pabOThI

1. Onpenenenue, OCHOBHbIE XapaKTEPUCTUKU U OCOOCHHOCTH 3JIEKTPOMArHUTHBIX BOJIH.
2. lnana3oHbl 3JIEKTPOMAarHUTHBIX BOJIH.

3. Jlnana3oHbl 2JEKTPOMarHUTHHIX BOJIH PaJinOIAaIIa30Ha.

4. BiinsHue 3eMiIu Ha pacpOCTPaHEHUE 3JIEKTPOMArHUTHBIX BOJIH.

5. DHeprus 3J1eKTpOMarHUTHOM BOJIHBI U 3JIEKTPOMAarHUTHas: 6€301acHOCTb.

6. BonHOBbIE npoliecChl, BOJIHOBBIE YPABHEHHUS.

7. YpaBHenue [ 'enpmrombia.

8. Ilnockue BoJIHBI B U30TPOIHOM cpesie. KaHoHMUecKre BOJIHOBbIE YPaBHEHHUS.
WuTepnperanys pemenns i I0CKON BOJIHBI.

9. AuznexTpuyueckas MPOHULAEMOCTh MAarHUTOAKTUBHOM I1JIa3MBbI.

10. OnHOpOAHBIE M HEOAHOPOAHBIE TUIOCKUE BOJIHBL.

11. CtpykTypa 31€KTpOMarHuTHOMN BOJIHBI.

12. DnekTpoMarHuTHBIE BOJIHBI B M30TPONHBIX cpeax. BeIBOA BOJTHOBOIO ypaBHEHHUS.
13. Iloroxk snepruu. Bekrop YmoBa-IloliHTuHTa.

14. CtpyKkTypa MI0CKON M TapMOHUYECKON 2JIEKTPOMArHUTHOW BOJIHBI B U30TPOITHBIX
cpenax.

15. MarauToakTuBHas Mia3ma.

16. JIBoitHOE myUernpenoMIIeHue.

17. Ionspusanus 31€KTPOMarHUTHOM BOJIHBI.

18. Tloryomienne a1eKTpOMarHuTHEIX BOJIH. TaHreHC yria noTepb.

19. CtpyKTypa 31€KTpOMarHUTHBIX BOJIH B @aHU30TPOIHBIX CPENax.

20. CtpykTypa 3JIeKTPOMarHUTHHIX BOJTH B MAarHUTOAKTHUBHOM TUIa3Me.

21. Tucniepcus. YacToTHast M IPOCTPAHCTBEHHASI.

22. [Ina3mMeHHas 4acToTa.

23. CBoOOHOE pacTpoCTpaHEHHUE PAIUOBOIIH.

24. Kputnueckas 9acTtoTa JJis CJI0sI HOHOC(HEPHI.

25. BBIBOJI BOJIHOBOT'O YPaBHEHMSI 3JIEKTPOMAarHUTHOM BOJIHBI B IJIa3Me€; Cllydai
IIJIOCKOCJIONCTOM CPEJIbI.

26. PactipocTpaHeHue 3JeKTPOMAarHUTHBIX (PaJinOBOJIH) B IJIa3Me.

27. PactipocTpaHeHHE 3JIEKTPOMarHUTHEIX BOJIH B aHU30TPOIHBIX cpenax. CTpykTypa
BOJIHBI.

28. I'pynmoBast CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

29. OTpaxeHue U MpeOMIIEHUE TUIOCKUX 3JIEKTPOMarHUTHBIX BOJIH Ha TUIOCKOM IpaHULE
paszznena.

30. OtpaxxeHHe U IPETOMIIEHUE INIOCKUX JIEKTPOMArHUTHBIX BOJIH Ha TPAHULIE pa3zeia
3eMiIs1-Bo3yX. KoapuuueHT oTpakeHuss BEpTUKAIBHO MOJIIPU30BAHHON BOJIHBI.

31. OtpaxxeHue U IPEIOMIIEHUE INIOCKUX IEKTPOMArHUTHBIX BOJIH Ha TPAHULIE pa3zeia
3eMis1-Bo3yX. KoapuuueHT oTpaxkeHus: TOpu30HTaIbHO MOJIIPU30BAHHON BOJIHBI.



32. PacnpocTpaHeHure 3€KTPOMarHMTHEIX BOJIH B AUCIIEPTUPYIOLINX Cpeaax

33. Jlucnepcust ¥ BOJTHOBBIE MMAKETHI

34. dusnyeckue MPUUUHBL, TPUBOISIINE K MOSBICHUIO UCIIEPCUH

35. Pacnipoctpanenue curHaia (BOJHOBOTO MAKeTa) B JUCHIEPTUPYIOLIEH cpeie.

36. Jlucnepcust 1 BOJHOBBIC MakeThl. CBsA3b (ha30BOM U IPYIIIIOBON CKOPOCTH

37. PacripocTpaHeHue 3J€KTPOMarHUTHBIX BOJIH B IJIa3Me

38. JlussekTpuueckasi IpOHULAEMOCTh I1a3MBbl.

39. PacipocTpaHeHH€e 371€KTPOMAarHUTHBIX BOJIH B @aHU30TPOIHBIX CpEAax

40. Ipunuun [oitrenca u 3ous1 Openenst

41. OTpaxkeHue 371EKTPOMAarHUTHBIX BOJIH OT IOBEPXHOCTHU IIIIOCKOM 3eMIIU

42. BausgHue mepoxXoBaTOCTU OTPAXKAIOIICH MOBEPXHOCTH

43. PacnpocTpaHeHuE€ 3JEKTPOMAarHUTHBIX BOJH TIpPU HAIWYMM SKPAHUPYIOLIMX
MPENSITCTBUN

44. PacipocTpaHeHHE 3JEKTPOMAarHUTHBIX BOJIH IIPU aHTEHHaX, MOJHATHIX HaJ| IJIOCKOM
3emJiell B cilydae TOPU30HTAIBHO MOJIIPU30BAHHON BOJIHBI.

45. PacipocTpaHeHHE 3JEKTPOMAarHUTHBIX BOJIH IIPU aHTEHHAX, MOAHATHIX HaJ MJIOCKOU
3emJiell B cilydae BEPTUKAIBHO MOJISPU30BAHHON BOJHBI.

46. [ToBepXHOCTHOE PACTIPOCTPAHEHHUE DJIEKTPOMArHUTHBIX BOJIH.

47. Hanps>KeHHOCTD TMOJIS DJIEKTPOMArHUTHBIX BOJH, PACIIPOCTPAHSIOIINXCS BIOJb

36MHOM ITOBEPXHOCTH.

48. B3neTHas ¥ OcaloyHast IJIOMIAJKH.

49. PacipocTpaHeHue 3J€KTPOMAarHUTHBIX BOJIH BJI0JIb HEOIHOPOAHOM TPACCHI.

50. beperoBas pedpakius.

51. Briusiaue cepuIHOCTH OTpaskaroield TOBEPXHOCTH

52. PactipocTpaHeHHe 3JEKTPOMAarHUTHBIX BOJIH B Tporocdepe

53. Atmocdepnast peppaxkuus

54. DKBUBAJICHTHBIN paanyc 3eMiH

55. Buasl atmochepHoi peppakiuuu

3a4eTHO-IK3aMEHAIMOHHbIE MATepPHAJBLI IS HNPOMEXKYTOYHOM  ATTeCTALHH
(3x3ameH)

1. ITonsiTe BOIHOBOrO mporecca. AMIUIUTYHbIE, (a30Bble COOTHOLIEHUs. BoaHoBOE
ypaBHeHue. ['apmoHMueckue BOJHBL. YpaBHeHue [enpmromnspna. KomriuiekcHoe BOJHOBOE
YUCIIO.

2. I1nockue BOJHBI B OJTHOPOJHON M M30TpOIHOM cpene. OOIiee peneHne BOTHOBOTO
ypaBHeHus. Pa3a BoiHbBI. PaznokeHne Ha TapMOHUYECKUE COCTABIAOIME. BOIHOBON BEKTOp B
KOMIUIEKCHOM IPE/ICTaBICHHH.

3. VYpaBHeHus MakcBemia B OJHOPOJHOM M M30TPONHON Ccpene, MaTepuajbHbIE
ypaBHEHHUsI B TUAJIEKTPUKE U npoBodiieil cpesae. [lonstue nmmnenanca.

4. Ilnockue rapMOHMYECKUE BOJIHBI B OJHOPOJIHOM Cpele, NMOKa3aTeNN MOIVIOIIEHUs U
npenomiieHus. Jlusnexktpudeckue mnorepu. [IpeaenbHble cilydad MaiblX U OOJNBIIMX TOTEPb.
['myOuHBI MPOHUKHOBEHUS BOJH BHYTPh CPE/IbI.

5. TloTok »Heprum 3JIEKTpOMAarHuTHOM BONHBL. Bektop VYwmona-lIloiiHTHHTa. 3akoH
COXPAHEHHUS YHEPTUU.

6. Ilonspuzanust >J€KTPOMarHUTHBIX BOJH. MHOXuTeNnb mnosspusanuu. duznyeckuit
cMblIca nmapameTpoB CTokca.

7. OTpakeHre U MPETOMIICHHE BOJIH Ha TPaHUIIE pa3jesia. 3aBUCUMOCTh MOyJiel u (a3
kodpduurentoB dpeHens OT yria MNaJAeHUS HaA TpaHMIy pasfena. Yron bprocrepa.
[Ipenenbublii yroa moiaHoro otpaxkeHus. CTpPyKTypa MOJs 3JIEKTPOMArHUTHBIE BOJHBI MPH
MOJIHOM BHYTPEHHEM OTpakeHHH. VI3MeHeHre aMIUTUTY IbI, (pa3bl U OIS PU3AIH BOJTHBIL.



8. PacnpocTpaHeHue 3JI€KTPOMAarHUTHBIE BOJIH B CPEJIe C AUCIEPCUEH: 3aBUCUMOCTh OT
9acTOTHI (ha30BOM CKOPOCTH U aMIUTHTYABl. KomriekcHoe BomHOBOE uncio. [IpocTpancTBeHHAS
nucnepcus. YpaBHeHus MakcBeiia i Cpelibl ¢ MPOCTPaHCTBEHHOM aucnepcueid. BoaHoBoi
BEKTOp, MarHUTHasi IPOHUIIAEMOCTb, TPOBOJIUMOCTb.

9. YactoTHasa nucrepcus IUAIEKTPUUYECKONM NPOHUIIAEMOCTH. KOMIUIEKCHBIM BEKTOP
MOJIApU3aLUs CPEJIBI.

10. CBa3p Mexay aucrepcuei u norjiomeHueM. YactoTHelid crniekTp. Jucnepcus npu
pacnpoCTpaHEHUM B IUAJIEKTPHUKAX. Y4YeT noyisipu3auuu cpeasl. Mopens pyne-Jlopenua.
Jlucniepcus 1 norioiieHue BOJIM3KU pe30HaHCHbBIX YacToT. [lucnepcuonnas popmya.

11. PacnpoctpaHeHue BOJH B cpelax co CcBOOOAHBIMM 3apsnamu. llmasma.
JlusnekTpudeckasl IPOHULIAEMOCTh U TPOBOJAUMOCTD IPU HAJTMYUHU MTOJABUKHBIX 3apsJI0B.

12. Tlna3mennas yacrota. [lornomneHue 31eKTpOMarHUTHOW BOJIHBI MPU OTPAXKEHUU U
MIPOXOXKJACHUU CJIOS IIIa3MBbl.

13. PacnpocTpaneHne KBa3UMOHOXPOMAaTHUECKON BOJIHBI (BOJIHOBOT'O IIAKETa) B CPEJIE C
nucnepcueil. Paznoxxenue B ciektp. ®a3oBas ¥ rpynmnoBasi CKOpocTu. PacripiBaHue BOJIHOBOTO

nakera.

14. DHeprus »5IEKTPOMAarHUTHOTO TMOJMs B Jucneprupyomeit cpene. OObeMHas
IJIOTHOCTD [TOTOKA SHEPTHUHU.

15. DnekTpoMarHuTHbIE BOJHBI B aHU3OTPOMHBIX cpemax: OOImMe 3aKOHOMEPHOCTH.
B3aumuoe pacnonoxenue BektopoB E, H, k . JluciepcnoHHOe ypaBHEHHUE.

16. DieKTpOMarHWTHBIE BOJHBI B AHU30TPOMNHBIX CpeAax: IUIOCKHE BOJIHBI B
kpuctawiax. Jucnepcuonnoe ypaBHenue @Dpenens. [lomspuszauus BosiH. JIydeBoil BEKTOp.
TeH30pHBII IUTUTICOUT.

17. Ontuyeckue cBoicTBa KpucTamioB. OJHOOCHBIA ABYOCHBIH KpHcTasuibl. JlydeBbie
noBepxHocTu. PazoBast U rPyNIOBbIE CKOPOCTH.

18. IlpenomieHue IUIOCKOM BOJIHBI Ha TpaHMIE pasjiena. 3aKOHbl IPEIOMIIECHHUS
OOBIKHOBEHHON M HEOOBIKHOBEHHOM BOJIH.

19. DnexTpoMarHUTHBIE BOJHBI B  MAarHUTOAKTUBHBIX  cpemax.  [loHsTus
TUPOIJIEKTPUUECKON U THPOMArHUTHOM cpell. TeH30p AMAIIEKTPUUECKON MPOHUIIAEMOCTH.

20. PacnipocTtpaHeHH€e MJIOCKUX BBICOKOYACTOTHBIX BOJIH B MArHUTOAKTHBHOW IUIa3Me.
[TokazaTens npenomienus. MHOXKUTETb TOJISAPU3ALIIH.

21. 3aBUCHMOCTH IIOKa3zaTedsl NPEJOMJIEHUS W MHOXWUTEIS NOJSpU3alUH  OT
HalpaBJIEHUsl PaCIpOCTpaHEHUs BOJIHBI B MiasMme. Ciaydyau MNpPOAOIBHOTO W IMONEPEUYHOIO
pacrnpocTpaHEeHHUs!.

22. CrpykTrypa mOJid HaJa MPOBOASIIEH IUIOCKOCTBIO [JJsi BOJH MAarHUTHOTO |
BJIEKTPUYECKOT0 THMA. J[ByXIMIOCKOCTHON BOJTHOBO/.

23. [lonst pa3IUYHBIX TUIIOB BOJH B BOJIHOBOJIaX. PexX1MbI B BOTHOBOAAX.

24. 3aTyxaHue BOJH B BOJIHOBoJIaX. OTpakeHus B IMHUAX Mepefadyn U He00X0AUMOCTh

UX COIJIACOBAHMSI.

25. Breibop pa3MepoB BOJHOBOJA IO 3a/laHHOMY JHarna3oHy paOouMx 4acTOT U TUIY
BOJIHBL [IpeaenbHas u fomycTuMasi MOIIIHOCTH B BOJTHOBO/IE.

26. MakcuMaJIbHO JOMyCTUMAasl [JIMHA BOJHOBOAHOM JIMHMM TIepenadyd. MeToasl
BO30Y>KJICHUS MOl B BOTHOBOAX.

27. Jluaum mepegaun ¢ BosHOM Tmma T. YpaBHenue Jlammaca. DHepreTuyeckue
rapamMeTpbl JMHUU NIepeiauu ¢ BOJIHOU Tumna T.

28. O6wemubIe pe3oHaTtopsl. HazHauenue pezonatopos. Buasl pezonatopoB. CBolicTBa
pE30HATOPOB.

29. Tlonmsa pa3nu4YHBIX THUIIOB KoyieOaHW B pe3oHaropax. lIpaBuma rpadudeckoro
M300pakeHHsI MOJISl Pe30HaTOpa.

30. CoOCTBEHHBIE 1 PE30HAHCHBIC YAaCTOTHI pe30HATOPOB. JJ0OPOTHOCTH pE30HATOPOB.

Kpurtepun oueHuBaHus1 pe3yJbTATOB 00yUYeHUs



Ouyenka

Kpumepuu OYECHUBAHUA NO IK3AMEHY

Bovicoxuit  yposenv «5»

(omauuno)

OYEHKY «OMJIUYHO» 3ACNYyHCUBAem CMYOeHm, OC8OUBUIUL 3HAHU,
VMeHUsl, KOMNemeHyuu 1 meopemuyeckull mamepuan 6e3 npooenos;
BLINOHUBWIUL 8Ce 3A0AHUS, NPEOYCMOMPEHHble YY4eOHbIM NIAHOM
HA BbICOKOM KA4YeCmMEEeHHOM YpO6He, NPAKmu4yecKkue HagblKu

npogheccuonanbHo20 npUMeHeHUs. OCBOEHHBIX SHAHULL
chopmuposarvl.
Cpeonutl  yposenv «4» | OYyeHky — «Xopowioy  3aciyjcusaenm — CmyoOeHm,  NpaKmuyecKu
(xopouio) NOIHOCMbIO  OCEOUBWIUL  3HAHUS,  YMEHUs, KOMHEeMmeHyuu u
meopemuueckutl - mMamepuain, yueOuvle 3a0aHUsL HE  OYEHeHbl

MAKCUMAIbHBIM ~ YUCIIOM 661]1]106, 6 OCHOBHOM Cd)OpMMpOGCUZ

npaxkmu4ecKue HaeoblKu.

Ilopozoswiii ypogens «3»
(yooeremsopumenvho)

OYEHKY «VOO0BIeMBOPUMENbHOY 3ACTYHCUBAE CIYOEHM, YACTUYHO
¢ npoberamu 0C6OUBWIULL 3HAHUS, YMEHUsl, KOMNEMeHYuu u
meopemuyeckull mMamepuai, MHo2ue ydeOuvle 3a0anusi aubo He
yuciom 0annoe OauUKUM K

BbINOAHUNL, UOO OHU  OYEHEeHbl
MUHUMATLHOMY, — HEKOmopvle  NpakmuyecKue  HABbIKU — He
chopmuposanbi.

MuHnumanvhvlil  YpoGeHb | OYEHKY «HeYyOOBNIeMBOPUMENbHOY  3ACTYHCUBAEN CMYOeHM, He

«2»
(HeyOoenemeopumenvbHo)

0C8OUBWIUL 3HAHUS, YMEHUs, KOMNEeMmeHYuu u meopemuiecKu
Mamepuan, yueonvie 3a0aHUs He 8bINOHU, NPAKMUYECKUe HABbIKU
He cchopmuposanbi.

OueHouHble cpencTBa Uil MHBAJIUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXO(PU3NUIECKHX OCOOCHHOCTEM.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
310pOBBS ITPEAOCTABIIACTCS TONOJIHUTEIBHOE BPEMS IS IIOArOTOBKH OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPbl OLIEHUBAHUS PE3YyIbTaTOB 00yUeHHs] HHBAIUIOB U JIULL C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3J10POBBS IPEAYCMATPUBAECTCS UCIIOJIB30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIs1 00YyHaIOIIUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHS MO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

ITponienypa oneHMBaHUs Pe3yJIbTATOB OOYYEHHsS MHBAJIUIOB U JIUI] C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMILIMHE (MOAYJIO) MpEeaycMaTpUBAET IPEOCTaBIEHUE

uHpopmanuu B (dopMmax,

uH(popMauu:

AAAlITUPOBAHHBIX K OTpaHUYCHUAM HUX 3O0POBbSA U BOCIIPUATHA

JUist Ta1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIEHTA

00yJaromuxcs.

5. IlepeveHnb y4eOHOM JuTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H T€XHOJIOTHil
5.1. YueOHasi auTeparypa
1. ITerpoB b.M. DnexkrporuHamMuKa U pacpOCTpaHEHUE PAJMOBOIH. YUEOHHUK IS BY30B:




- M.: Paguo u cBs3b. 2007. 559 c.

2. Mypowmues /[.FO. DnexTpoauHaMuka U pacipoCTpaHEHUE PaIoBOIH: Y4ueOHOe
nocobwue. - CIIb.: Jlanp 2014

3. I'mnpniendypr B.b., Mumiep M.A. COOpHHK 3a/1a4 10 JIEKTPOJUHAMUKE: yueOHOe
nocobue. - M.: ®uzmariaut 2001. - 168c¢.

5.2. Ilepuoauyeckas Jureparypa
Vkazviearomea — newamuvle  nepuoouveckue —uzoanus u3z «llepeuns  neuamuwix
nepuooudeckux — usz0amuil, xpawswuxci 6 ¢Gonde Hayunou  oubruomexku  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponuvie nepuoduueckue uU30aAHUs, C
VKa3anuem aopeca caiuma 31eKmpoHHOU 8epCUl JHCYPHANA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'y:
1. Baszsl nannbix komnaauu «ct Beroy http://dlib.eastview.com
2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Bexymias uadopmaronHas miardopma Elsevier
https://www.elsevier.com/
4. Hayunas snekrponHas oudnmoreka (HOB) http://www.elibrary.ru/
5. UM3Bectus BeicmMX yueOHBIX 3aBefeHu. Pagnodusuxka.
6. HMudopmaTuzanms u CBsI3b
7. Ycnexu QpU3MUECKUX HAYK
8
9.
1

KypHan sxkciepuMeHTaIbHON 1 TeOpeTUYeCcKor (HU3HKU
[Mucema B "XKypHan sSKkCiepuMEHTaIbHON U TEOPETUIECKON (PU3UKHU"
0. PaguorexHuka u 3ME€KTPOHUKA

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJEe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl
OJAHHBIX U I/IH(l)OpMaI[I/IOHHbIe CI[paBO‘leIe CUCTEMBI

DJ1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

2. OBC «YVHUBEPCUTETCKA I BUBJINMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nzparensctBa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
wiatdopme HaydHbIX )KypHatoB HOUKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OubOIMoTeKe
nuccepranuii Poceuiickoit rocynapcrBenHoit ouodnuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/

agkrwpnE
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14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcuretTckas unpopmamnronras cuctema POCCHS http://uisrussia.msu.ru

NudopmannoHHbie cIpaBOYHbIEe CHCTEMBI:
1. Koucynbrant [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JIOCTYI IO JIOKAJTBLHOM CeTH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypchl cBOOOHOTO H10CTYyNA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX auccepraiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4, MuHHCTEpPCTBO HAYKHU U BhICIIero oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbhblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. HWudopmanuonnas cucrema "EquHoe OKHO q0CTyma K 00pa3oBareIbHBIM pecypcam’
http://window.edu.ru/;

7. Enunas koyutekuus nupoBbiXx 00pa3oBaTelbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HHOPMAITIOHHO-00Pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocyapcTBEHHOro HHCTUTYTa pycckoro si3pika uMeHu A.C. Ilymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMamoHHBIH mopTan "Pycckuii si3pik" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO0pa3oBatenbHbli moptan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit ®enepaunn". Bonpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBbIE 00pa3oBaTe/bHbIC H MH(OPMAaLMOHHBIE pecypehl

KyoI'Y:

1. Cpena moaynapHOTO AuHamuueckoro oOyuenwus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MIaHOB, y4eOHO-METOIUYECKUX KOMILIEKCOB, MyOJIMKAIIUN U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX PeCypcoB Kadenpsl HH(HOPMALIMOHHBIX
oOpazoBaTenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTeNbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u HayuHo-merommueckoro >xypHaia "LIIKOJIbBHBIE

I'OJIbI" http://icdau.kubsu.ru/

6. MeToandyecKue YKazaHuda AJis oﬁyqammnxm o OCBOCHHMK JHCHMIIIMHBbI

(Mmonmy.Jist)

Jlexuusa sBasercs onHOM U3 GOpM HM3yUEHHUS TEOPETUUYECKOro Marepuana Iio
TUCIUTIIMHE. B X07e JEeKIMOHHOTrO Kypca MPOBOIUTCS H3JI0KEHHUE COBPEMEHHBIX HAYYHBIX
MOJIXOJIOB U Teopuil. B TeTpamu N KOHCIIEKTHUPOBAHUS JIEKIUH HEOOXOAMMO UMETh IMOJIS, T/
M0 XOJy KOHCHEKTUPOBAHUS MACNAIOTCS HEOOXOAWMBIE TMOMETKH. 3amuCH JODKHBI OBITh

n30MpaTeNbHBIMU. B KOHCIIEKTE IPUMEHSIIOT COKPAIIIEHUE CIIOB, YTO YCKOPSIET 3aIUCh.
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Bompockl, Bo3HHKaromme B XOJ€ JIEKIMHM, €CIM HE 3aJaHbl cpa3y, PEeKOMEHIYEeTCs
3alUChIBaTh HA TOJAX M TOCIE OKOHYAHHUS JIGKIMU OOpaTUTBCS 3a pPa3bsICHEHUEM K
npenogaBarento. Heo6xoaumMo akTUBHO paboOTaTh ¢ KOHCIEKTOM JIEKIMH: IOCJI€ OKOHYaHHS
JIEKIIMY PEKOMEH]IyeTCsl IEPEUUTATh CBOU 3aIIUCH, BHECTH MOMPABKU U JOTIOTHEHUSI.

OpHMM U3 OCHOBHBIX BUJIOB JICATEIHHOCTH CTYJEHTA SIBJISIETCS CaMOCTOsTEIbHAs padoTa,
KOTOpasi BKIIFOYAET B ce0s M3YUYCHHE JICKIIMOHHOTO MaTepuasna, y4eOHUKOB B Y4eOHBIX MOCOOUH,
MOJTOTOBKU K BBIIIOJIHEHUIO J1a0OpaTOPHBIX PabOT U OGOPMIICHHIO TEXHUYECKHX OTUYETOB IO
HUM, a TaK >K€ IMOATOTOBKM K MPAKTUYECKUM 3aHITHUSAM H3YYECHHUEM KpaTKOW TEopuu B
3aJayHUKaX M pEIIeHUWH JIOMAlllHUX 3aJaHuil. MeToauka CcaMOCTOSTENbHOW paboThI
MPEABAPUTEIIBHO Pa3bsACHIETCS MPENOoJaBaTeeM U B IOCIEAYIOIIEM MOXKET YTOYHSTHCA C
Y4eTOM UHAMBHUAYAIbHBIX 0COOEHHOCTEN CTYyI€HTOB. Bpems u MecTo caMoCTOsTeNIbHOM padoThl
BBIOMPAIOTCS  CTYJEHTaMH II0 CBOEMY YCMOTPEHHUIO IUIAaHUPOBAaHME BpPEMEHHU  Ha
CaMOCTOSITENIbHYIO0 padoTy, HEOOXOJUMOr0 Ha M3yYEHUE HACTOSIIEH NUCHUIUIMHBI, CTyJIEHTaM
Jydile BCEro OCYIIECTBIATH PAaBHOMEPHO Ha BECh CEMECTp, MpeaycMaTpuBasi IpPH STOM
peryJsipHOe MOBTOPEHUE MPOIIGHHOT0 MaTepHalia.

CamocrosiTenbHyl0 pabOTy Haa JIUCHUIUIMHOM CIIEAyeT HAuMHATh C HW3Y4YCHUS
MPOrpaMMBbl, KOTOpas COIEPKUT OCHOBHbIE TpPeOOBaHUS K 3HAHUSM, YMEHHSIM U HaBBIKaAM
0o0yuaembix. O0s3aTENBHO CIIETyET BCIIOMHUTh PEKOMEHAAINHU TPETIOIaBaTes, TaHHbIE B XO/Ie
YCTaHOBOYHBIX 3aHSATUH. 3aTeM cleayeT MPUCTYNaTh K U3YUYEHUIO OTJENIbHBIX Pa3/ielioB H TEM B
MopsIIKE, TPEAYCMOTPEHHOM porpammoit. [lomyuuB npencraBiieHne 00 OCHOBHOM COJICpKAaHUU
pa3zena, TeMbl, HEOOXOOUMO H3yYUTh MaTepuan MO TeMe, H3JIOKEHHBIH B Yy4yeOHUKE.
LlenecooOpa3HO COCTaBUTh KpPAaTKU KOHCIIEKT HMJIM CXEMY, OTOOpPaKAIOIIYI0 CMBICI M CBS3U
OCHOBHBIX TMOHSTHI JAHHOTO pa3jelia U BKIIOYEHHBIX B HEro TeM (Win 0ojiee MPOIYKTHBHO —
JIOTIOJTHATH KOHCIICKT JICKIUH ).

OO0s13aTeNnbHO ClEyeT 3alUChiBaTh BO3HUKINKME BOMPOCH, Ha KOTOpPbIE HE YIAIOCh
OTBETUTH CaMOCTOSATENbHO. HeoOX0oIMMO M3Y4YUTh CHHCOK PEKOMEHJIOBAHHOW JMTEPATYphl U
yOoenuThcs B €€ HaJMuMd B JIMYHOM TMOJIb30BAaHWW WM B MOAPA3JCICHUAX OHUOIMOTEKH B
OyMa)KHOM WJIM 3JIEKTPOHHOM BuJe. BClo OCHOBHYIO yueOHYI0 TUTEpaTypy JKeJIaTelbHO U3y4aTh
C COCTaBJICHMEM KOHCIIEKTa. YTeHue JAUTeparypbl, HE COMPOBOKIAAEMOE KOHCIEKTUPOBAHUEM,
MaJjio pe3yJbTaTuBHO. Llens HamMcanust KOHCIIEKTA MO TUCHUIIINHE — C(DOPMUPOBATH HABBIKU 110
MOKCKY, 0TOOpY, aHau3y U GOPMYyJIUPOBAHHUIO YYEOHOTO MaTepraia. DTH HaBBIKH 00sS3aTeIbHbBI
JUIsL TI000TO CIIEUAINCTa C BBICIIMM 00pa30BaHNEM HE3aBUCUMO OT BBIOPAHHOI'O HalpaBJICHUS.

Hanucanue xoHcmekTa JOMKHO OBITH TBOPYECKUM — HYKHO HE TEPENUCHIBATh TEKCT U3
HMCTOYHHKOB, HO TIBITAThCS KPATKO M3Jaratb CBOMMHM CJIOBAaMHU COJIEp)KaHUE OTBETA, MPH ITOM
MaKCHMaJbHO €r0 CTPYKTYPHUPYS U UCIOJIB3Ysl CHMBOJIBI U YCIOBHBIE 0003HaueHus (B 3 ToM Bam
MOMOTYT BOIIPOCHl BBIHOCHMBIE Ha 3a4€THOE TECTUpOBaHWME M 3K3ameH). KomupoBanue u
3ay4rBaHUE HEOCMBICIEHHOTO TEKCTa TPYJOEMKO M 1O OOJbIIOMY CUYeTy HE HMeeT
MO3HABATEIPHOW MW TMPAKTHYECKOW IeHHOCTU. [Ipu paboTe Hajg KOHCIEKTOM 0053aTebHO
BBISIBJIIFOTCS. M1 OTMEUAIOTCS TPYJHBIE JIJII CAMOCTOSITEIBHOTO M3YyUYEHHUs BOIPOCHI, C KOTOPBIMU
YMECTHO OOpaTUTHCS K MPENOAABATENI0 MPU TMOCCIICHUH 3aHSATHH W KOHCYJIbTAaIlui, JTUOO B
WHAUBUIYATHHOM TOPSIKE.

[Ipu yTeHNM yueOHOW 1 HAYYHOU JIUTEpaTypbl HEOOXOIUMO BCETa CICIUTD 3a TOUHBIM 1
MOJIHBIM MOHUMAaHUEM 3HAUYE€HHS] TEPMUHOB U COJIEpPKaHUS MOHATUM, UCIOJIb3yEMbIX B TEKCTE.
Bcerna cnenyer yToOYHSATH 3HAYEHUS TIO CJIOBAPSM WM SHIIUKIIOMEIUSM, MPU HEOOXOIUMOCTH
3alUCHIBATh.

B ocBoenun AuCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHIyallbHAas ydeOHas paboTa (KOHCYNIbTalliu) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanpHble KOHCYJIBTAIIMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CIOCOOCTBYIOIIUM MHJIMBUIYaTU3alMU O0yUEHUS] U YCTAaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy TMpernofaBaTelieM W OOy4arolMMCS WHBIAIOM WJIM JUIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37J0POBBSI.



7. MaTrepuaibHO-TEXHUYECKOe o0ecreyeHne 1o JUCHUIIHHE (MOAYJII0)

I[Io Bcem BugamM yd4eOHOH [EATENBHOCTH B paMKax JUCIHUIUIMHBI HCIOJIB3YIOTCA
ayJIMTOpUH, KaOMHETHI U JIA0OPATOPUH, OCHAIEHHBIE HEOOXOTUMBIM CHEIUAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

[Tpu 3amonHeHUH TAOIUIBI YUUTHIBATH BCE BUIBI 3aHATUHN, MPEAYCMOTPEHHBIC YUCOHBIM
IUTAHOM TI0 JAaHHOW JUCLMILTUHE: JIGKIIMH, 3aHITHS CEMUHAPCKOTro TUIa (MPAaKTUYECKUE 3aHATHS,
nabopaTopHble pPabOThI), a TaKXKe KypcOBO€ IPOCKTUPOBAHUE, KOHCYJIBTALMH, TEKYIIUMA
KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAIHIO.

OcCHAaIIIEHHOCTD CITEIUAIbHBIX
NOMeIeHU I

HaumenoBaHue crieriaabHbBIX
oOMeIIeHU N

Hepequb JIMOCH3HMOHHOI'O
MporpaMMHOTO obecreueHus

Y4eOHbIe ayAUTOPHH IS Meo0enb: yueOHas mebeb IIporpammuoe  oOecreueHue B
MPOBECHUsS 3aHATHH JEeKIMOHHOTO | TexHuueckue cpescTBa 00yueHHUsI: paMKax IporpamMmbl KOMIIAHUH
tuna 300C, 201C, 227C, 114C, 209 | skpaH, IPOEKTOP, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” U1
KOMITBIOTEPOB u CepBepoB
Ky6anckoro rOCY/JIapCTBEHHOTO
VHHUBEPCUTETa U €ro (HUIHaioB,
AHTHBUpYCHAs 3ammra

¢u3ndecknx pabodnx CTaHIOUHA H
cepBepoB:  Kaspersky  Endpoint
Security VTS ousHeca -
Crangaptabiii Russian Edition.

Meo0enb: yueOHas mebeIb
TexHUYECKUE CPEACTBA O0YUECHUSL:
9KpaH, IPOEKTOP, KOMIBIOTED

Y4eGHbIe ayAUTOPUH IS
MIPOBEACHUS 3aHATUN
CEeMUHAPCKOTO THIIA, IPYIIIOBBIX U

OnepannonHas cucremMa MS
Windows.
Od¢ucHbII MakeT NPHIOKEHUH

WH/IMBUYalTbHBIX KOHCYIIBTAIIN, O6opynoBanue: MicrosoftOffice.
TEKYILIEro KOHTPOJIS U Cucrema MATLAB
MpOMEeXyTO4HOH arrectanuu 227C,
114C, 209 C, 315 C, 133, 205C,
217C C
JUis  caMocToATENbHOW  paboThl  OOy4aroUMXcs  MPEAyCMOTPEHBbl  MOMEIIECHHUS,

YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOenblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOMH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUs K cetu «/HTepHEeT» M oOecrieueHHeM JIOCTyNa B IEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaumeHoBaHue noMeneHun 1 OCHAIIIEHHOCTD ITOMEIIEHUI TS [TepeueHb AMIIEH3MOHHOTO
CaMOCTOSATENIFHON PabOTHI CaMOCTOSTENTFHON paboTHI MIPOTPAMMHOTO 00eCTIeUeHHUS
obyuaromuxcs o0yuaromuxcs
ITomemmenne mist camocTosiTenbHONM | Mebenb: yaeOHas mebens [Iporpammuoe  obecrnieueHue B
paboThI 00yJaromuxcs (YUTanbHbIN | KOMIUDIEKT — cHelMadu3MpOBaHHOW | paMKax  MPOTPaMMBI  KOMITAHUH
3ai Hay4uHo# 6uOnmoTexu) MeOeIn: KOMITBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
Oo6opynoBanue: komnbioTepHas | Education  Solutions” JUTSt
TEXHHKa C TOAKIIOYEHHEM K | KOMIIBIOTEPOB " cepBepoB
WHPOPMALMOHHO- Ky6anckoro rOCYJapCTBEHHOTO
KOMMYHHUKAIIHOHHOH CeTH | VHHBEPCHTETa H €ro (hWIHAJOB,
«/HTEpHET» W OCTYIOM B | AHTHBHpYCHas 3ammra
QNIEKTPOHHYI0  MH(GOPMAIMOHHO- | GU3MYeCKUX pabodmx CTaHIHH U
00pa3oBaTeNbHYIO cpeny | cepepoB: Kaspersky Endpoint
oOpa3oBaTellbHON  OpraHu3anu, | Security TUTSt OousHeca -
BeO-kamepbl, KoMmMmyHukannoHHoe | Cranmaptabiii Russian Edition.
obopynoBanue, oOecTeunBaroIee
JIOCTYII K  CeTH  WHTEpHEeT
(mpoBoaHOE COeIMHEHUE u
OecrpoBOJHOE  COCIMHEHHE MO




texaonorun Wi-Fi)

Ilomemenue s caMOCTOSATEIBHOMN
paboTel obyuaroruxcs (ayn.207C)

Mebenb: yaeOHas MeOeib
KoMrulekT  cnenuamM3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITbIOTEpHAst
TEXHHKa C TOAKIIOYEHHEM K
nH(OpMaLMOHHO-
KOMMYHHUKaIIUOHHOM
«/HTEpHETY» W JOCTyIOM B
AIIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3aluH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBanue, oOecrieunBaromnice
JOCTYm K  CEeTH  HHTEpHeT
(poBoaHOE COCTMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texaonorun Wi-Fi)

CETH

IIporpammuoe  oOecreueHue B
paMKax MpOrpaMMbl  KOMIIAHUHU
Microsoft “Enrollment for
Education  Solutions” JUIS
KOMITBIOTEPOB " CepBepoOB
Ky6anckoro rOCYJIapCTBEHHOT'O
YHHUBEPCUTETa U €ro (HHIHaioB,
AHTUBUpYCHas 3aluTa
¢u3mgecknx pabodnx CTaHIONHA H
cepepoB:  Kaspersky Endpoint
Security TS OnsHeca -
Cranpaptaeiid Russian Edition.




