MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

02.02.2022 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.27 DnexTpoMarHuTHbBIE TIOJISI U BOJTHBI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 11.03.02 MH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTHHM U CHCTEMBI CBSI3H
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
WuTennekTyanbHble TEICKOMMYHUKAMOHHBIE CUCTEMBI U
HanpasnenHoctsb CeTH
Kypc 3
Cemectp 5,6
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 108/3 4acOB/3a4ETHBIX €IMHHII

Jlexknun 2 JacoB

JlabopaTopHbIie pabOThI 4 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 6 4acoB

KonrtakTHas paboTa 1o sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 102 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer 6 ceMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO PTuC COI'JTACOBAHO B.B. [1aBnoB
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa paannoTexHuku u cBSI3u

(HammMeHoBaHUe Kadeaphl)
31.01.2022 poTokoJ Ne 1

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): [TanrykoBa Cernana I'ennanbeBHa, JJupexrop ¢pummana 8 PMD [TAO "Pocrenekom”

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 N1 OIIK-1.1 3naer 3HaHMs: 3HaeT pyHAaMEeHTaIbHbIC 3aKOHbI IPHPOIBI
Cnocoben byHI1aMeHTalIbHbBIE Y OCHOBHBIE (DU3MUECKHE MAaTEMATHUECKHUE 3aKOHbI U
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U METO/Ibl HAaKOIUICHHUSI, Iepeau U 00paboTKu
MOJIOKEHUS, OCHOBHBIE (pH3HUecKue |MHPOPMALMU
3aKOHEI U MAaTEMAaTUYECCKHE 3aKOHEI (YMEHUA:
METO/1bl Y METO/Ibl HAKOIUJICHUSI, |HABBIKM:
€CTECTBCHHBIX |Iepeaayu u 00paboTKH
HayK U uHbopMaIuu
mareMmatuku s |1 OIIK-1.2 Ymeer 3HAHMA:
pelenus 3a1a4 | IPUMEHSITh Qu3nyecKue yMeHHs1: YMeeT NPUMEHATh (U3NUECKUe 3aKOHbI U
VH>KEHEPHOUN 3aKOHBI U MAaTEMAaTUYCCKU | MaTeMaTUYECKH METOBI I PELICHUS 3a1a4
ACATCIIBHOCTH MCTOABbI AJIA1 PCHICHUS TEOPETUYECKOTO U NIPUKIATHOTO XapaKTepa
3a/1a4 TEOPETUYECKOTO U |HaBBIKM:
MIPUKJIQJHOrO XapaKkrepa
NJI OIIK-1.3 Brnageer 3HAHMA:
HaBBIKAMH yMeHHs:
MCIIONIb30BAHNUSA 3HAHUH  |gappikmM: BrajieeT HaBbIKAMM HCIIOJIB30BAHUS
(bu3MKK 1 MATEMATHKH  3HaHMil QU3MKE M MATEMATHKN TPH PEITeHUH
1pyn peHICHAN MPAKTUYECKUX 3a7a4
MIPAKTUYECKUX 3a/1a4

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.

JucnunnuHa sBisieTcst 00s13aTeIbHOM

Jns  npojnomkeHust  (GopMHpOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
npenmectByommx auciuminH: Maremaruka (OIIK-1), ®usuka (OIIK-1), ®usznueckue OCHOBBI
anekTponuku (OIIK-1), Teopernueckue ocHoBbI 3mekTporexHuku (OIIK-1), Xumus (OITK-1);
npakTuK: YueOHas mpaktuka (o3HakomutenbHast) (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMI B CIEIYIOUINX TrOCyIapCTBEHHONH MTOroBOM aTTecTanuu B (opme: BrinonHenue u
3aIllMTa BBITYCKHOW KBanupukannonHoi padorer (OI1K-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
pean3ylonie JAeATeIbHOCTHBIN, JUYHOCTHO-OPUEHTUPOBAHHBIM, MPAKTUKO-OPUEHTHUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMU  CTPAaTETMYECKUMHU TEXHOJIOTUSMU SIBISIOTCSA: HMUTALMOHHOE MOJEIUPOBAHUE,
JICKIIMOHHbIE 3aHATHS, PAKTUYECKUE U TaOOPATOPHbIE 3aHATHS, IPOLIETyPhl CaMOOOyUEHUs

Ha pocTtukeHMe KOHKpETHBIX Liedeil oOyueHuss HampaBjieHbl TMPUMEHSEMblE TaKTHUECKHE
TEXHOJIOTUH: KJIACCHYECKas! JICKIHS, TPOOIeMHAs JTEKIIH




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

5 cemecTp

Bunnl u TeMbl 3aHATHH

KommuectBo
qacoB

dopMupyemble
KOMIIETCHIIMH

YpasHenus MakcBeJjia

36

Jlexusi. OCHOBHBIEC YpaBHEHUS AJIEKTPOMArHeTU3Ma.
IInmockue BonHEL IlapaMeTphl IIIOCKOI BOJIHEL

2

JlaboparopHas pabota. 3ydeHue 31eKTpOMarHuTHOTO MOl BOJHBI
OCHOBHOTO THIa B MPSIMOYTOJILHOM BOJIHOBO/IE

W3ydeHune 351eKTpOMarHuTHOTO MOJISI B KPYTJIOM U KOAKCHATbHOM
BOJIHOBOJIaX

3ananus A1 CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJTHEHHE
ITmockue oIHOPOAHBIE BOJIHBI B OJHOPOJHOM M30TPOITHOM CpEIE.
[TonHOE npenoMiIeHre U OTPaXKEHUE HAa TOBEPXHOCTH Pa3zeiia JByX
cpen. PacnpoctpaneHue 371€KTpOMarHUTHBIX BOJIH B @HU30TPOIHBIX
Y TUPOTPOIHBIX cpefax. PacnpocTpaneHue miockor BOJIHBI B
riasme. [lapameTpsl BOJIH B HaNpaBIsSIOUIEH cucreme.
[IpsiMOyTrosbHBIN BOJTHOBO. JIBYXIIJIOCKOCTHOM BOJIHOBOJ,.
Kpyriiblil BOJIHOBOA.

32

Wnag xonTakrHag padora:

OIIK-1

6 cemecTp

Bunnl u TeMEbI 3aHATHH

KoanuectBo
4acoB

dopMupyemble
KOMITETCHIINHT

3J'leKTp0MaI‘HI/ITHI>Ie BOJIHBbI

72

JlaGopaTtopHast pabota. 3yuenune a1eKTpOMarHuTHOTO OIS B
KPYIJIOM U KOAKCHAJILHOM BOJHOBOJIAX

2

3amanus 111 CaMOCTOSITEIbHOM pabOThI, B TOM YKCJIE BHIMIOJHEHNE
PI'P

SHGKTPOMaFHI/ITHOe I10JIC B HaHpaBJ'IHIOHII/IX CUcreMax C BOJIHAMH
T-Tuna. D1eKTPOMArHUTHHIE BOJIHBI B OTKPBITHIX HAIPABIISIFOLIUX
cucreMax. BOJIOKOHHEIN CBETOBO/I.

BoinonHenue pacueTHO-rpagMuecKoro 3aJaHusl:

1). BeinonHeHue pacueTHO-TpapruecKoro 3aJaHus: pacyer
pa3MepoB BOJIHOBO/IA U IIOJISI B HEM; pacyeT NOTEPh B JINHUU
nepeaayn Ha 6aze IpSIMOYTOJILHOTO BOJIHOBO/IA,

2). Pacuer napaMeTpoB LUIUHAPUIECKOTO PE30OHATOPA; aHAIH3
CTPYKTYPBI 110JIs1 B PE30HATOPE M BHIOOP MOJIOKEHUS IIeeH 1is
BO30Y)KIECHHUS U [T HATPY3KH.

70

HMNHuas xoHTakTHAS pa60Ta: 3a4CT

0

OIlK-1

Pazpnen 5. METOJUYECKHE VYKA3AHHUA JUIA OBYUAIOIIMXCA 10 OCBOEHUIO

JIACLIUTUIMHBI

I/I3y‘-ICHI/IC JUCHUITIINHBI

"DJIeKTPOMAarHUTHBIE TOJs U BOJIHBI" PEKOMEHJYETCS HadaTh C

O3HaKOMJICHHsI ¢ paboueil mporpaMMmoi, ee CTPYKTypOoll M COAep)KaHHUEeM pa3fenoB. Y4eOHbIN

MaTepuail CTPYKTYPHpPOBaH,
MOCIIE0BATEIHHOCTH.

HU3YUYCHUC  TUCHUILIIMHBI

OCYIICCTBIIACTCA

B

TEMaTHUYECKOH

3aHATHA JICKOIMOHHOTI'O TUIIA JAK0T CUCTEMATHU3UPOBAHHBIC 3HAHUSA 110 JUCHUIIIIMHE




"DJIEKTPOMarHUTHBIC TOJS M BOJHBI', KOHIEHTPUPYIOT BHHMaHWE Ha HaWOOJEe CIOXHBIX H
BAXXHBIX BOIIPOCAxX. Bo BpEMA JICKIHMOHHBIX 3aHITHU PCKOMEHAYCTCA BCCTU KOHCIICKTHPOBAHUC
yueOHOro Marepuala; oopararb BHUMaHHe Ha ((OPMYITHPOBKH U KATETOPUH, PACKPHIBAIOIINE CYTh
po0JIeMbl, BJICHUS WIH IIpoliecca; 3a(UKCHUPOBATh BBIBOJbI M IPAKTHUUYECKHE PEKOMEHIAIIH.

[TonrotoBka K 3aHATHSM  CEMHMHApPCKOrO  THUIIA BKJIIOYAeT  O3HAKOMIJIGHHE €
IUTAHOM IIPAKTUYECKOIo (J1a0OpaTOPHOIo) 3aHATHUS; PAbOTy C KOHCIIEKTOM JICKLUH, BBIIOJIHEHUE
JIOMAIIIHEro 3ajaHusi, pabory ¢ ydeOHOM M y4eOHO-METOAMYECKON JIMTepaTypoH, HayuyHbBIMHU
U3JJAHUAMU W D3JICKTPOHHBIMU O0pa30BaTEIbHBIMH pPECypcaMu, PEKOMEHJOBAaHHBIMH paboueii
IPOrpaMMOM TUCHUIUIMHBI "DIEKTPOMAarHUTHBIE MOJIS U BOJIHBI".

CopneprxaHue caMOCTOATENBHOM ~ paloThI ompenensieTcss  pabodeid  mporpammon
JUCHUIUIMHBI "DJIEKTPOMAarHUTHBIE TOJISI YW BOJIHBI', OIEHOYHBIMU H  METOJAMYECKUMH
MaTepuaiaMH, 3aJaHHsIMH U YyKa3aHHsAMH mpenojaBaTens. CamocrosiTenbHas paboTa MOXKET
OCYIIECTBIISITECS. B ayAMTOPHOM M BHeayauTopHOW ¢dopmax. DPPEeKTUBHBIM CPEICTBOM
OCYIICCTBIICHUS  CAMOCTOSITEIBHONW  pabOTBI  SIBIISETCS  AJICKTPOHHAs ~ WH(POPMAIMOHHO-
oOpa3oBaTelbHasl Cpella YHUBEPCHTETa, KOTOpas OOecleYrBaeT IOCTYIl K 0Opa3oBaTelbHOM
nporpamme, paboueld TporpaMme JTUCHUILIAHBI, K AJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM,
npodeCCHOHAIBHBIM 0a3aM JJaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

M3yueHne OUCHMIUIMHBI — BKJIIOYACT  BBINOJIHEHUE PAacUETHO-rpauyeckoil  paboThl,
nabopaTopHO pabOTHI.

[lepuognunocTh mpoBeAeHUA, (OPMBI TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa
OIICHUBAaHMSI XOJla OCBOCHMS JUCLUHUIUIMH TPEJACTaBIECHb B paboyeil mporpamme. Y CIOBHS
aTTeCTallMi TPHUBEJCHBI B TEXHOJOTMYECKOW KapTe, BXOIAIIECH B COCTaB paboueil MporpamMMbl
JUCLHUIIIMHBI "DJIEKTPOMarHUTHBIE MOJIS U BOJIHBI'".

DopMOI UTOTOBOM aTTECTALMK MO JUCIUILINHE, SIBISETCS 3a4eT.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCcIIeYeHE

KomanyectBo
AK3EMILISIPOB TIEYATHBIX

NoeNe . W3IaHUH, UMEIOIIUXCS B
CnucoK HCTIONb3yeMOM JTUTepaTyphl

n/n OuOJIMOTEKE, HITH
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn MHTEpHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE M HAYUHBIE U3JJAHU A
1. |baGenko, Anexkcanap HukomnaeBnd. DieKTpoMarHuTHBIE OIS 183
u BomHbl [Tekct] : y4eb. mocoOue miig CTYIEHTOB TIO

HanpasieHuto 550400 "Tenexkommynukamuu" / A. H.
Ba6enko, A. H. ['pomsIko. 2-¢ u31., ucrp., gom. Moukap-Ona:
MapI'TV, 2003. - 370 c. ISBN 5-8158-0250-6. Dx3eMrusipb:
Bcero 183.

2. |baGenko, Anexcannp HukonaeBud. DneKTpoMarHuTHBIE OIS 104
u BonHbl [Tekct] : ma6. mpaktukym / A. H. babenko, B. B.
IasnoB. Momkap-Ona: MapI' TV, 2004. - 67 c. DK3eMILIAPSL:
Bcero 104.

3. |babenko, Anexkcanap HukonaeBud. DIeKTpOMarHUTHBIE OIS 62




1 BostHBI [ TekcT] : yueOHOE mocobue : [71s1 CTYJEHTOB BY30B
[0 HAMNpaBJICHUSIM TOJArOTOBKH OakallaBpOB M MarucTpoB
210700 "MHPOKOMMYHHKAIIMOHHBIE TEXHOJOTHH U CHCTEMBI
ces3u", 210400 "Pammorexnuka"] / A. H. babenko; M-Bo
obpaszoBanns u Hayku P®D, ®I'BOY BIIO "IloBosok. roc.
Texuon. yu-1". Momkap-Oma: III'TY, 2012. - 443 c. ISBN
978-5-8158-1061-7. Dx3emruispbl: Bcero 62.

I'puropreB, A. JI. DiekTpoaMHaMHKa U MHUKpPOBOJHOBAs
TeXHUKa [DIJIEKTpOHHBIN pecypc| : yueOHuk / ['puropbeB A.

https://e.lanbook.com/book/2

. 2-e u3n. Cankr-IlerepOypr: Jlans, 2022. - 704 c. ISBN 10095
978-5-8114-0706-4.
6.2. MarepuanbHO-TeXHHYECKast 0a3a ¥ MporpaMMHOE 00ecTIcueHHe
NeNe | Ayauropuu st mpose- | [lepeueHb OCHOBHOTO 000pYyIOBaHUS [IporpammHuoe
/Tl |ACHUS YIeOHBIX 3aHSATHH, obecnieueHue
CaMOCTOSITEIILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JapCTBEHHOM UTOTOBOM
aTTeCcTalun
1. 538 (1) N3MEPUTEJIb KCBH P261 (1),[CnpaBounass  mpaBoBas
NU3MEPUTEJIBHASA JIMHUA Pl-7|cucrema  "KoHcynbTaHT

(1), M®Y Canon i-SENSYS
MF232W (1), Ocummnorpagp GDS -7
(1), IIpunatep Canon LBP 1120 (1),
CEJIEKT.HAHOBOJIbTMETP (1),
Cucremusnii 6mok ~ RAY P360 3
,KJTaB,MBIIIIb OIITHY, KOBPHK+
monutop 19" ViewSonic VA916 (1),
Kommext yuebHoi medenu (1)

ITmroc", Microsoft Office
Standard, Arent Dr.Web,
Kommnekr 110 IS
pelreHus OCHOBHBIX
MOJIb30BaTEIbLCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCLHUIUIMHBI ®OHJ OIEHOYHbLIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS! KOMITETEHIIMI HAIIpaBJIeHBbI HA:
- YCBOGHME TEOPETUYECKOTr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueil mporpammoit;

- YMEHHE u3jaraTb MaTepuana (YeTKOCTb, I'PaMOTHOCTb M3JIOKEHMsI Marepuaja, TOYHOCTb U
MOJTHOTa BOCIPOM3BEIEHUS YUeOHOTr0 MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHNS PH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixama
Kpurepun oniennBanus
JJIEMEHTOB OLICHUBAHHUS
KOMITETEHIIUH
IToporosslii OOyuaronuiics HMMeeT 3HaHUsA OCHOBHOIO MarepHaia,|3auTeHo
YpOBEHb MPOSIBISIET yMEHUE JIOTUYHO €ro u3jaraTtb, HO MOXKET
JONYCKaTh ~ HETOYHOCTM B H3JIOKEHMHM  MaTepuana,
HEJOCTAaTOYHO TMpaBWIbHBIE (OPMYITUPOBKH, HCIIBITHIBAET
3aTPYJHEHUS B BBIIOJIHEHUH IPAKTUYECKUX 3aJaHUM




7.1. [IpoMexyTOUHAS aTTECTAHS 00YIAFOIIUXCS
[TpomexxyTouHasi artecTanus 0OydYaroIIUXCsl HAIIPAaBJICHA HA OLICHUBAHHE PE3yJIbTaTOB OOYYCHUS
10 JIUCHUITJIIMHE (MOIIyJIIO) H IPOBOAUTCS € UCITIOJIL30BAHUCM (1)OHI[0B OIICHOYHBIX CPCACTB.

[Ipumepsl THNOBBIX KOHTPOJIBHBIX 3aJaHMid M3 0a3bl (OHAA OICHOYHBIX CPEACTB IO
00pa3oBaTesbHON IPOrpaMMe.

1. Beibepute npaBuiIbHO MPOAOHKEHUE IPEIOKEHHUS « BEeKTOpHBIMU, HA3BIBAIOT
BEJIMYUHSI ...... »

a) KOTOPBIE 3a/1aI0TCS B KaXKJOM TOUKE IPOCTPAHCTBA TPEMS YHCIAMU

0) KOTOpbIE OMUCKHIBAIOTCS. OJJHUM YUCJIOM, KOTOPOE HE U3MEHSIOTCS MPHU JTFOOBIX
peoOpa3oBaHUSIX CUCTEM KOOPJAMHAT

B) KOTOPBIE 33J]al0TCS B KaXKJ0M TOUKE MPOCTPAHCTBA ABYMS YUCIaMU
') KOTOPbIE€ OMTUCHIBAIOTCS OJHUM YHUCIIOM.
2. I'pagueHToM CKaJSIpHOTO MOJISI HA3bIBAIOT ...

a) BEKTOP, HAIIPaBJIEHHBIN 10 HOPMAJIM K TIOBEPXHOCTU PABHOT'O YPOBHS B CTOPOHY
BO3pacTaHus (PyHKUUHU U YUCICHHO PaBHbII CKOPOCTU U3MEHEHUS (DYHKIUH 110
HTOMY HaIIPaBJICHUIO.

0) WUPKYJISALUIO ATOrO BEKTOPA MO0 3aMKHYTOMY KOHTYpPY , TOAEJICHHYIO Ha
BEJIMYMHY TUIOMIA/IN /Span>, OXBaUEHHOW 3TUM KOHTYpPOM IIPH CTpeMJICHHH /Span> K
HYJIIO.

B) CKaJp, OHI/ICBIBaIOH_II/Iﬁ HCTOYHUKMH II0JIA.

T') YIACNIbHBINA IOTOK 3TOTO BEKTOpa M3 00beMa /Span> uepe3 moBepxXHOCTH /Span>,
OTPaHUYMBAIOIIYIO 3TOT 00BEM, TIPH /Span>, CTpeMAIIEMCS K HYJIIO.

3. B xakux dopmax 3anucsiBaeTrcs ypaBHeHue Makcsesuia?
a) NaterpanbHoii 1 quddepeHuansHoM

0) MHTerpanbHON U BEKTOPHOM

B) Bekropnoit u nuddepenimanbHoi

r) CKaJISIpHOI U UHTETPaJIbHOU

4. B yeM COCTOUT MPHUHIIUIT HJEKTPOIUHAMUYECKOTO MO 1001 ?

a) €clii CO3/1aHbl YCIIOBHUSI, MPU KOTOPbIX Ko duimentsl C ABYX 3a/1a4 OJJUHAKOBbI
IPU TO AJNEKTPOJUHAMUYECKUE 3a/1a4U TTOI00HBI, T. €. OMUCHIBAIOTCA OAHUMU U TEMU
e 0e3pa3MepHbIMHU YpaBHEHUAMHU MakcBeia.

0) Kaxablil 3JIeMEeHT c(hepruuecKor TOBEPXHOCTH (PPOHTA, KOTOPBIM NMEET B IaHHBIH



MOMEHT BOJIHA, SIBJISIETCS] BTOPUYHBIM HCTOYHUKOM 3JIEMEHTAPHBIX C(hepruuecKux
BOJIH, a OrH0aroIas 3TUX BOJIH OynieT chepuyeckuM (PpOHTOM BOJIHBI B OoJee
MO31HUU MOMEHT.

B) KX/l 3JIeMEHT c(hepruiecKoil MOBEPXHOCTH (PPOHTA, KOTOPBIM UMEET B IaHHBIN
MOMEHT BOJIHA, SIBJIAETCS MEPBUYHBIM UCTOUYHUKOM 3JIEMEHTAPHBIX CHEPUUECKUX
BOJIH, a oru0aromiasi ’TuX BOJIH OyeT chepuueckuM (PpoHTOM BOJIHBI B OoJiee
MO3JHUU MOMEHT.

I') €CJI CO3/1aHbl yCIIOBHS, NPU KOTOPBIX KO3ppuuumentel C IBYX 3a1ad pa3indHbI
OpU TO 3JIEKTPOJUHAMHUYECKHE 3aJaud TOJOOHBI, T. €. OMNMCHIBAIOTCA Pa3HBIMU
0e3pa3MepHBIMHU YpaBHEHUAMH MakcBesia.

[TepeveHpb BOMPOCOB ISt TPOBEACHUS IIPOMEXKYTOYHON aTTEeCTalluu
1. CbopmynmpyiiTe 3aKOH COXpaHEeHUA 3apaaa, MHTerpanbHyto n anddepeHumansHyto Gopmol
YPaBHEHMA HEMPEepPbIBHOCTHU.

2. CoopmynupyiTe nepBoe ypaBHeHUe MakcBenna, 3aKoH lNaycca.

3. CoopmynupyiTe MHTErpanbHyo N guddepeHumnanbHyro GopmMbl BTOPOro ypaBHEHME
Makcsenna, ypaBHEHUE HENPEPbLIBHOCTU MAarHUTHbIX CUNOBbIX IMHUN.

4. CoopmynupyiTte TpeTbe ypaBHeHMe MaKcBenna, 3aKoH NOIHOTo TOKa.

5. MpuBeanTe COOTHOLLEHME AJ1A pacyeTa BOJIHOBOIO CONpPOTMBAEHMA cpeabl. KakoBbl ero
ocobeHHOCTU?

6. MpunBeanTe COOTHOLWEHMNE ANA KOMMNAEKCHOM NOCTOAHHOM PAcNpPOCTPAHEHMS.
7. Oavite onpeaeneHne $pasbl 3SNEKTPUYECKOTO NOAA NAOCKOM BOJHbI.

8. MpuBeanTe COOTHOLWEHMA ANA pacyeTa AAUHbI BOHbI.

9. JaitTe onpeaeneHme UMANHAPUYECKON BOJHbI, QYHKLUNI XaHKena n beccens.

10. KaKoBbl rpaHMYHble YCN0BUA A5 HOPMAJIbHbIX COCTaBASIOLLNX BEKTOPOB No/iA? KaKoBbl
rPaHUYHbIE YCIOBMA ANA TAHTEHUMANbHbIX COCTAaBAAOWMX BEKTOPOB nona?

11. ONUWKTE MEXaHN3M PACNPOCTPaHEeHUs NAOCKOW BOHbI B6AM3K rpaHMLbl pasaena AByx cpea,.

12. MpuBeauTe KapTUHY MexaHM3Ma PacnpPoOCTPaHEHWUS NIOCKUX BOJIH C BEPTUKA/IbHOM
nonapusaumen B6a13nN rpaHnLpbl pasaena AByx cpea,

13. Pacckaxute 06 0cobeHHOCTAX NPeNIOMNEHHON U OTPAXKEHHOM BOJIH A5 NIOCKUX BOJIH C
BEPTMKaNbHOM Nosiapusaumen B6an3n rpaHnubl pasgena asyx cpea,

14. MpuBeauTe COOTHOLWEHNA ANA KOIPPULMEHTOB OTPAXKEHUSA N MPENOMIEHNA Ha MOBEPXHOCTU
pasgena gns NJOCKUX BOMIH C BEPTUKANbHOM Nonspusaumer B6a13n rpaHuubl pasaena aByx cpea.

15. MpuBeauTe COOTHOLWEHUA ANA KOIPPULMEHTOB OTPAXKEHNA N NPENOMNEHNA Ha MOBEPXHOCTU
pasgena ons NAOCKUX BOIH C TOPU30HTaIbHOM nonspusaumnein B6ansm rpaHmubl pasgena osyx



cpea.

16. OnnwwuTe ycnosuAa NONIHOTo npeaomaeHnAa Ot NOBEPXHOCTU pa3aena. OnuwwunTe ycnosua
NOZIHOTO OTPAXKEeHUA OT NOBEPXHOCTU pa3aena.

17. JaliTe NnoHATME onpeaeneHns meaneHHblX BOAH. MpuBeauTe KapTUHY IMHUIA PAaBHOTO YPOBHSA
ANA MOAYNA SNEKTPUUYECKOTO NOA Y TPaHULbI pa3gena AUaNeKTpUKa U MeTanna, onuwnute ee
ocobeHHoCTW.

18. [laliTe NoHATUE ONpeaeneHns HeEOAHOPOAHOM NOCKOM BOHbI. [laiiTe onpeaeneHun
NpPOAO0NAbHOIO M NONEPEYHOro BOHOBbIX YMCEN.

19. Kakue BO/IHbI Ha3blBatoTCA BOIHAaMM E-Tuna unm TM-tuna? lMpuseguTte KapTUHY AUHWUIM
pPaBHOro ypOBHA ANA MOAYNA MAarHUTHOIO NOAA Yy FPaHULbI pa3aena AM3N1eKTPUKa U metanna B
C/ly4ae BOJIH C TOPU30HTA/IbHOM NoNApU3aLment.

20. Kakure BOHbI Ha3bIBatoTCA BOAHAMKU H-Tuna unm TE-Tuna? MNpuBeauTe COOTHOLWEHUS ANA
NnoTepb MOLLHOCTM Ha OTpaXKalLein MeTanIM4ecko NOBEPXHOCTU ANA BOAH E- n H-Tuna.
OnuwuTe nx ocobeHHoCTH.

21. OnuwmnTe ocobeHHOCTM nonapmusaumm BonH E- n H-tuna. aiite onpeaeneHune TeHsopa
3NEeKTPUYECKOMN BOCNPUMMUYNBOCTH.

22. Onuwmnte ocobeHHoCTH pacnpoCcTpaHeHNA SINEKTPOMATHUTHOIO NO/AA B aHN3O0TPOMHbIX
cpegax. ,El,a17|Te NMOHATUE ABNEHNA OBYX Ny4eNnpPeENOMNEHUA.

23. OnnwmnTe BO3AENCTBUE INEKTPUYECKOIO NOAA HAa aHM3OTPOMHbIN KpucTann. Kakosbl
0COH6EHHOCTM NIOCKOM BOIHbI B aHU30TPONMHOM KpUCTanae, MOMeLLEeHHOM B 31IeKTPUYecKoe none.

24. OnnwnTe 0COBEHHOCTU U3MEHEHMA TEH30PA AMINEKTPUYECKOM NPOHNLLAEMOCTH
MOHM3MPOBAHHOIO rasa B MarHUTHOM nose. [laTe NOHATUE YaCcTOTbl FIMPOMArHUMTHOIO Pe30HaHca.

25. OnuwnTe 0cob6EHHOCTU U3MEHEHMA TEH30Pa MarHUTHOM NPOHULAaeMoCTH GpeppuTa B
MarHUTHOM nose. [aiTe NoHATUE YACTOTbl GepPPOMarHMTHOro pe3oHaHCca.

26. OnuwmnTe 0COBEHHOCTM PAacNpPOCTPAHEHMA MNNOCKOW BOHbI B N1a3Me BA0/1b HaNpaBieHUs
BHELWHEro NOCTOSHHOIO MAarHMTHOro Mons.

27. Pacckaxkute 06 0c06eHHOCTAX PaCNPOCTPAHEHMA SNEKTPOMATrHUTHbBIX BOJIH Ha Pa3/INYHbIX
yacToTax: 06,1acTb A0 TMPOMArHUTHOIO pPe3oHaHca, 061acTb NPOAONLHOIO TMPOMArHUTHOTO
pe3oHaHca, 061acTb B paioHe Naa3MeHHOM YacToThbl.

28. B yem 3aKkntoyaeTcs ocobeHHoCTb apdekTa Papases B MOHM3MPOBAHHOM rase.

29. Onuwmnte ocobeHHoCTH pacnpocTpaHeHnA NJIOCKOW BOJIHbI B MOHU3NPOBAHHOM rase,
nonepexk BHewHero nOCTOAHHOIro MarHMTHOro nonA.

30. OnMwnTe 0CO6EHHOCTU PACNPOCTPaHEHUs NIOCKOW BOJIHbI B peppuTe NnomelLeHHOM BO
BHELLHEee NOCTOAHHOE MarHUTHoE none.

31. MpuBeamnTe COOTHOLIEHMA ANA pacyeTa BOIHOBbIX YACEN, KPUTUYECKOM A/IMHbI BONHDI,
$a30BoOW M rpynnoBoi CKOPOCTY.

32. HannwwuTte dopmynbl ANA pacyeTa NonepeyHbiX BONHOBbIX YNCEN, KPUTUYECKOMN O/INHbI BOJIHbI



1M BOJZIHOBOIo conpoTnBaeHUA B Caiydae BOJIH SNNIEKTPUYHECKOITO U MAarHUMTHOIro TUnNoas..

33. anBeAMTe (I)OpMyJ'IbI ANnAa BblMMCNEHNA NOTEPDL B BONNHOBOAE AN1A BO/TH MAarHUTHOIoO U
INNEKTPUYECKOIOo TUMOB.

34. PacckaxkuTte 06 ocobeHHoCTAX pacyeTa napameTpoB ABYXN/IOCKOCTHOIoO MeTaaIM4eCKoro
BO/IHOBOAA

35. Kakue Tpu TMNA BOIH C MMHMMA/IbHbIM 3HAaYEeHMEM MHAEKCA M MOTyT pacnpoCTPaHATLCA B
ABYXNIOCKOCTHOM BOJIHOBOAE, 06pa3oBaHHOM MOHOCHEPOI U MOBEPXHOCTbIO 3EMAN Ha YacToTe
300 Iy, CunTtaTtb, 4TO BbICOTA MOHOCHEpPDLI 60 KM?

36. Kakue BO/IHOBOAbI Ha3blBatlOTCA prI'I'IbIMM? anBe,ﬂ,MTe COOTHOLWEHMA ANA pacyeTa
npoAO0/IbHbIX COCTaBNAOWMNX SINEKTPOMATHUTHOIO NONAA B KPYr1i0m BON1IHOBOAE.

37. 3annwuTe cCooTHOWeEHNA ANA pacyeTa Bblpa)-KeHMﬁ, onpegenAarounx none B Kpyraiom
BOJ/IHOBOZE B C/1y4a€e BOJIH 3/IEKTPUYHECKOTIO TUMNa.

38. l/|3o6pa3MTe CTPYKTYpPY noaA B nonepeyHOM ce4eHnn ¢ MMHMMaA/ZIbHbIM 3Ha4YeEHNEM UHOEKCOB
B C/lydae BOJIH 9/1EKTPUYECKOIO TUNa.

39. M306pa3unTe CTPYKTYpYy KOAKCMAbHOIO BOIHOBOAA, KAPTUHY NOA B NONEPEYHOM CeYEHUMU U
npuBeAnUTE COOTHOLLIEHUA AN1A PacyeTa 31eKTPUYECKOro U MAarHUTHOrO Nonel BOAHbI T-Tuna.

40. ONUWKNTE KOHCTPYKLUMM MOMOCKOBLIX IMHUIM Nepeaay U M306pasnTe KOHCTPYKLNIO B
nonepeyHoOM CEYEHMUUN U pacnpeneneHme CUA0BbIX TNHUIN SNEKTPUUYECKOTO U MAarHUTHOIO None.
Kak paccunTbiBaeTca BOJIHOBOE CONPOTUBIEHNE NOJOCKOBbIX IMHNIA?

41. anIBep,MTe COOTHOWEHNA aNnAa onMCaHMNA INEKTPOMATrHUTHOIO Nos1A B NPOA0/IbHOM
HanpasaeHNN B ABYXN/ZTIOCKOCTHOM OAHOPOAHOM AN3INEKTPUNYECKOM BOZTHOBOAE.

42. anBe,D,VITe COOTHOWEHNE aNnAa pacyeTa KpMTM‘leCKOl)‘I AONNHbI BOJTHbI ANA BOJIH MAalrHUTHOIo
T"MNa.

43. KaKoBbl YCN0BUA NONHOMO BHYTPEHHErO OTPAXKEHUA B OAHOPOAHOM AMINEKTPUYECKOM
BOJIHOBO/E B NPUBANNKEHMM rEOMETPUUECKOM ONTUKK? [pruBeauTe COOTHOLIEHWE ANA pacyeTa
KPUTUYECKOW A/IUHbI BOJIHbI.

44. KakoBbl 0COBEHHOCTM PAacNpOCTPAHEHMNS 31EKTPOMArHUTHbIX BOJIH B FPaANEHTHOM
OVNINEeKTPUYECKOM ABYXNIOCKOCTHOM BONIHOBOAE?

45. NpuseguTe COOTHOLWEHNA ANA NPOAONAbHbIX COCTAaBAAOWMX INEKTPOMArHUTHOrO NOJIA B
BOJIOKOHHOM CBeTOBOE.

46. Pacckaxkmnte 06 ocobeHHoOCTAX pacyeTa napameTpos AJ'IMHHOI\/’I NNHUN, SKBMBANEHTHOM INHUM
nepeaayu.

47. NpuBeanTe COOTHOWEHMUA AN1A pacyeTa HanpAXKeHUs U TOKa, paccyMTaHHOro no ¢opmanbHoOM
MOZAENN B NPSIMOYro/IbHOM BOJIHOBOAE C OCHOBHbIM TUNOM KonebaHuA.

48. NpuseguTe cooTHOLWeEHME ANA pacyeTa NOJIHOMO BXOAHOro CONPOTUB/IEHUA TMHUK Nepefayun
KOHeYHOWM ANNHBbI.

49. KakoBbl 0COBEHHOCTU CTPYKTYPbI NO/IA B NONEPEYHOM CEYEHUM B BOIHOBOZE U pe3oHaTope?



50. Kak paccunTbiBaeTcA pe3oHaHCHas YacToTa M 06pOoTHOCTL B pe3oHaTope? KakoBbl ycnoBua
CYLL,ECTBOBAHMA BOJIH 3a1aHHOrO TMNa B pe3oHaTope?

51. NpuBeanTe COOTHOLIEHUA ANA pacyeTa Pe30HAHCHOM YacToTbl U 406POTHOCTH
NPAMOYro/IbHOro pe3oHaTopa C BO/IHAMMW MarHUTHOMO U 3/1IEKTPMUYECKOro Tuna?

52. PacckaxkuTe o cnocobax Bo3byKAEHMA U BKAHOYEHNA 0OBEMHbIX PE30HATOPOB.

53. M306pa3unTe 1 onuWnNTE KOHCTPYKLMIO 3N1EMEHTAPHOTO 3/1eKTPUYECKoro BubpaTtopa,
npvBeAnTE COOTHOLLIEHWE /1A pacyeTa NJIOTHOCTM NOTOKA MOLLHOCTM OT BUbpaTopa.

54. MpuBeaunTe COOTHOLIEHWNE 1A pacyeTa CONPOTUBAEHUA U3IYYEeHNA S3N1EMEHTAPHOTO
3NEeKTpUYecKoro Bnbpatopa n nsobpasute popmy Anarpammbl HaNpPaBAEHHOCTU A1 MArHUTHOTO
nons.

55. M306pa3unTe 1 onuWNTE KOHCTPYKLMIO 3N1€MEHTAPHOrO MarHUTHOrO BUbpaTopa, NpMBeauTe
COOTHOLIEHMWE ANA pacyeTa NNOTHOCTU NOTOKA MOLLLHOCTM OT BUBpaTOpa M CONPOTUBNEHMSA
N3NyYeHus.

56. OnunwunTe, 4to cobOM NpeacTaBNAET aneMeHT NonreHca. NMpueBegnTe COOTHOWEHMA ANA
pacyeTa COCTaBNAIOLLNX S/IEKTPUYECKOTO N MAarHUTHOro nosei anemeHTa lNolreHca n nsobpasure
€ro gnarpammy HanpaBAeHHOCTH.



