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Bepcus moxymenra - 1 ctp. 1 IlepBslii 3x3eMILIAP KOITHS Ne

MoH/1 O1IEHOYHBIX CPEACTB ISl POMEKYTOYHOM aTTecTallun
10 AMCHHUILIUHE (MOIYJII0)
DIIEKTPOJIMHAMUKA

Hamnpagnenue noaroToBku (CHeuaibHOCTD)
03.03.03 Papguodusuka

Hanpasienuocts (mpoduib)
TenexkoMMyHHUKAIIMOHHbBIC CHCTEMbI M MHH)OPMAITMOHHBIC TEXHOJIOTHH

[IpucBanBaemas kBaauuKalus (CTETIEHb)
bakanasp

®opma o0yueHus
Ounas

Yensonnck, 2025 1.
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Bepcus moxymenra - 1 cTp. 2 IlepBelii 3x3eMILIAp KOITHS Ne

Conepxanue

1. ITactopT (hoHAA OIEHOYHBIX CPECTB

2. [lepeuens popMuUpyeMbIX KOMIETEHIIUN

3. ConeprkaHue OIEHOYHBIX CPEICTB M0 TUCIIUILINHE

3.1. Bujpl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIICHOYHBIX CPEJICTB

4. Tlopsiiok MpoBeICHUS U KPUTEPUH OLICHUBAHUS TIPOMEXKYTOIHOM aTTeCTAIlN
4.1. ITopsimok mpoBeIeHUs MPOMEKYTOUHOM aTTeCTaIlluN

4.2. Pe3ynpTaThl MPOMEXKYTOYHOM aTTECTAllUM M YPOBHU C(HOPMHUPOBAHHOCTH
KOMITETCHIUIA
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MHWHOBPHAYKHM POCCHUU

DegnepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUYpEXICHHUE BBICLIETO 00pa30BaHUsL

«YensOunckuit rocynapctsenHslil yausepeurer» (PI'bOY BO «Henl'V»)
Ousnyeckuit GpakynpTeT
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Bepcus moxymenra - 1 cTp. 3 IlepBelii 3x3eMILIAp KOITHS Ne
1. HACHHOPT ®OHJAA OHEHOYHbBIX CPEJICTB
Hamnpasnenue noarorosku: 03.03.02 dusuka
Hanpasnennocts  (mpoduiip):  TeneKOMMyHUKAllMOHHBIE CHUCTEMbI M HH(OpMaIMOHHBIE
TEXHOJIOTUHN

Jucuumimza: DIeKTpoAMHAMUKA

Cemectp: 5

dopma NpOMEKYTOUHON aTTECTALUN: K3aMEH
Cucrema onieHuBaHMs: OAJITHO-PEHTUHIOBAS.

2. MIEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUHI U DTAIIBI X

POPMUPOBAHUA

2.1. KoMmneTeHIMH, 3aKpenIéHHbIE 32 TUCUHUILTHHO

I/IsyquI/Ie JUCHUITIINHBI ((9HeKTp0,Z[HHaMHKa» HaIIpaBJICHO Ha (bOpMHpOBaHHC CJICAYIOMUX

KOMIIETEHIIMI:
Kogbt WNHuKaTophl TOCTUKEHUS
KOMIIETEH Coz[epxcaHHe: KOMIIETEHIIMI COrIaCHO Hepetieny nannpyembix
g (0 KOMITETCHITHI OTIOTI pe3yabTaToOB OOYUEHHS 110
®roC) corinacHo ®I'OC JTUCLIUIUTMHE
OIIK-1 Cnocoben OIIK-1.1. O6manaer | 3Hath: i JAOCTHMIXKEHUS
MPUMEHSATH 0a30BBIMU 3Hanusimu, | OTTK-1.1: OCHOBHBIE
0a30BbIC 3HAHUS B | TIOJyUEHHBIMH B OOJIACTH | KOHIIETITYaJIbHBIC u

obnactu pu3uku u
paarodusnKu u
UCIOJIb30BaTh UX B
npoheccuoHaNBHO
i 1esATeNbHOCTH, B
TOM 4HCIIe B chepe
He/1arornyeckon
JeSITeTbHOCTH

bu3uKy ¥ paanoPpU3NKH.
OIIK-1.2. [lemoHcTpHpyeT
yMEHUE pemaTh 3aJauu,
dbopMmyIupyeMble B paMKax
bu3uKU ¥ paanoPpU3NKH.
OIIK-1.3. HMmeer HaBBbIKH
UCTIOJIb30BaHUSI  OCHOBHBIX
MOHATUMN, TEOPEM, 3aKOHOB
bu3uKky 1 paguoPpU3NKK s
pemeHus 3agad
npodeccuoHaNbHOMI
NeSITETHHOCTH, B TOM YHCJIC
B cdepe memaroruyeckoit
NeSITETTHHOCTH.

MaTeMaTHYeCKHe MOJIeIH, a
TaK)Ke 3aKOHBI KJIaCCHYECKOM
AJIEKTPOJIMHAMUKH BaKyyMa,
yCJ'IOBI/ISI nux HpI/IMeHI/IMOCTI/I nu
MpUMEpPbl HUCIIOJIb30BAaHUS B
pemeHI/m Hay'-IHI)IX n
TEXHUYECKHX po0Jem;
YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I n
KJIaccupuKamu  MoJenei
KJTAaCCUYECKOH

AJIEKTPOJIMHAMUKH BaKyyMa,
HpI/IMepI)I X HUCIIOJIB30BAHUS

B PpasNUYHBIX  pazgenax
¢bu3ukwy,;

Ymers: [na  npoctmxeHus
OIIK-1.2: MIPUMEHSATH

OCHOBHBIC MOACJIN W 3aKOHBI
KJIaCCUYECKOI

DJIEKTPOAMHAMUKK BaKyyMma
JUTsl PEIICHUSI THTIOBBIX 3a71a4
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MHWHOBPHAYKHM POCCHUU
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Bepcus moxymenra - 1

cTp. 4 IlepBelii 3x3eMILIAp

KOITHS Ne

TEOPETUUYECKOMN
BBIYHCIATH
BEIMYUHBI B
MIPUMEHUMOCTH
KJ1aCCUYECKOM
3JICKTPOJMHAMUKH BaKyyMa,
000CHOBBIBaTh BBIOOpP ATHUX
MOJICIIEH,

Baagers: s goCTHXKEHUS
OIIK-1.3: HaBBIKOM pEIICHUS
KOHKPETHBIX bu3HIeCcKuX

(076370478
(busnueckue
KpUTEPUSIX
MoJenen

3aga4

3. COAEP’KAHUE OINEHOYHbBIX CPEJACTB 110 JUCHHUIIJIMHE

3.1 Buabl OlEeHOYHBIX CPeICTB

KOI[ KOMHGTCHI_[I/II/I/

HanmenoBanune

HanmenoBanu
€ OLIEHOYHOI'0
CpPENCTBA Ha

No KouTtponupyemeie OLIEHOYHOTO CPEACTBA
TJIaHUPYEMBbIE IPOMEKYTOUH
n/m TEMBbl/ pa3aemsl JUTSL TEKYILIETO .
pe3ynbTaThl 00y4eHHs ol
KOHTPOJIS
arrecranyu/
No 3ananus
OIIK-1 3agaum K
3HATh: ocHoBHBIe | 1. BBenenue MPAKTUYECKUM -
KOHIIEITYaIbHBIE " 3aHATHSIM
MaTeMaTHYeCKUEe MOJIEIIH, 3amayn K
Bomnpocsl k
a TaKxXe 3aKOHBI | 2. DJIIEMEHTHI TEOPUU | MPAKTHIECKUM K3AMEN
KIIACCHYECKOM OTHOCHUTEJIbHOCTH 3aHATUSM; No 1-4 y
AIEKTPOIMHAMHUKHN KOHTpPOJIbHAs paboTa B
BAKyyMma CIOBUA  MX 3anauu K
yyMa, ¥ 3. JIBM>KEeHNE 4acTulIl a Bomnpocsl k
MIPUMEHHUMOCTH " MPAKTUICCKHM
B DJICKTPOMArHUTHOM 9K3aMEHY
l. MPUMEPBI UCTIOIB30BAHUS 3aHATUSM;
nose Ne 5-16
B pEIICHWH HAYYHBIX U KOHTpPOJIbHAs paboTa
TEXHUYECKUX TmpolieM; | 4. YpaBHEHUs 3amayn K Bompocsr k
YCIIOBUSL TPUMEHUMOCTHU | 3JICKTPOMArHHTHOTO MIPAKTHICCKHM 9K3aMEHY
u KIIACCU(UKAIIUIO | ITOJIS 3aHATUSAM Ne 17-22
MOJIeJIEd  KJIAaCCUYECKOHU 3amaun K
5. IloctrosiHHOE Bomnpocsl k
AIIEKTPOIUHAMUKH MPAKTUYIECKUM
BAKyyM3, IPHMEPH KX AIIEKTPOMArHUTHOE AR TUSIM: SK3aMEHY
’ noJje ’ Ne 23-27
UCTIOJIb30BaHUS B KOHTpOJIbHAs paboTa
pa3IUYHbIX paszgenax | 6. 3agaun K Bomnpocsr k

© ®I'BOY BO «Henl ' V»




MUHOBPHAVYKHI POCCHUUA

@\v} DenepanbHOE rocyJapcTBEHHOE OI0HKETHOE 00pa3oBaTeIbHOE
YUYpEXICHHUE BBICLIETO 00pa30BaHUsL
«YensOunckuit rocynapctsenHslil yausepeurer» (PI'bOY BO «Henl'V»)
Ousnueckuii pakynpTeT
Kadenpa obieii u Teoperrnyeckoit Gpusuku

@DoHJ] OLIEHOYHBIX CPE/ICTB 110 JUCLHUILTHHE «DISKTpoIHaMuKay» 1o Hampasiaenuro noarotoBku 03.03.03 «Pagnodusmkay
HarpaBiieHHOCTH «TeJleKOMMYHHUKAIMOHHBIE CHCTeMBI B HH(popMannoHHbIe TexHosorumy @I0Y BO «Henl'Y»

Bepcus moxymenra - 1 cTp. 5 IlepBelii 3x3eMILIAp KOITHS Ne
buzukwy, DJIEKTPOMarHUTHBIE MPaKTUYECKUM 3K3aMEHY
YMerb! MIPUMEHSTD | BOJIHBI 3aHATHUSM; Ne 28-30
OCHOBHBIE ~ MOJIEIM U 3amaun K Bomnpocsl k

. | 7. Ilosie OBYOKYIIUXCSI
3aKOHBI  KJIACCHMYECKOU MPaKTUYECKUM AK3aMEHy
3apsJI0B
AEKTPOIMHAMHUKHN 3aHATHUSM; Ne 31-32
Bakyyma sl pemieHus | 8. Mzmydenue 3agaum K Bompocs k
THUIOBBIX 3a/1a4 | DJICKTPOMAarHUTHBIX NPaKTHICCKUM 9K3aMCHY
TEOPETUYECKON (DU3UKU; | BONH 3aHATHSM; Ne 33-34

BBIYUCIIATH (1)I/ISI/I‘I€CKI/IG
BCIIMYMHBI B KPpHUTCPHUAX
MMPUMCHUMOCTH MOI[eJ'IeI‘/’I

KJIACCUYECKOU
Bomnpocsl k
AIIEKTPOIUHAMUKH Bonpocs 1 3agaun k
9. Ok3amen 3K3aMEHY
BaKkyyMma, OOOCHOBBIBaTh HK3aMEHYy No 1-34
. ol-
BBIOOD ATUX MOJIETEH;
Buayers: HaBBIKOM

pelieHnuss  KOHKPETHBIX
bu3nYecKux 3a1a4.

3.2 Conep:kaHue OLIEHOYHBIX CPEICTB

le/IMepI)I 3aa4 IJIsd KOHTPOJbHBIX pa60T
Ilo meme «Onemenmui meopuu omHocumeaIbHoCmu»

Bapuanr 1:
1) 3amucaTh UHTEPBAJ B MIPOCTPAHCTBE C CUTHATYPOI (3,1).
2) Jlokasats, yTo muddepenuan naTepsaia ds = cdt/y.
3) Jlokasatp, 4To KBaapat 4-CKOPOCTH PaBEH EIHHHMIIE.

Bapmuanr 2:
1) OObsacHUTB, TOUYeMy IpeoOpa3zoBaHus JIopeHIla HE MPUTOAHBI MIPU MEPEXOJEe B CUCTEMY
KOOpJMHAT, CBA3aHHYIO CO CIIyTHUKOM 3EMJIH.
2) BsiBecTu obpatHbIe peodpazoBanus JlopeHia u3 mpsMbix. OOBSICHUT UX OTJIMYHS.
3) Joxa3aTk, uTo 4-ckopocTth U’ = (y,yv/c).

Ilo meme «ﬂeuofceﬁue yacmuy 6 3JIeKmpomMacHUNHoOM noJjey

Bapwnanr 1:
1) HaiiTi 3aBUCHMOCTh HMITYJbCa 3apsDKEHHON YACTHIBI OT BPEMEHH B ITOCTOSHHOM
OJIHOPOJHOM 3JIEKTPHYECKOM TOJIE.
2) OIueHUTh HHAYKIIMIO MATHUTHOTO 0JIs1 B BOJIBIIIOM aipOHHOM KOJUTalaepe Uis yaepKaHus
nporoHoB (m = 1.67-10727kxr, q = 1.6-1071° Kn) ¢ Jlopenu-pakropom 6500 Ha
KpyTroBoi opOuTe.

© ®I'BOY BO «Henl ' V»
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Bepcus moxymenra - 1 cTp. 6 IlepBelii 3x3eMILIAp KOITHS Ne

Bapuanr 2:
1) HaiiTu 3aBUCHMOCTH CKOPOCTH 3apsDKEHHOH 4YacTHIBI OT BPEMEHH B TOCTOSHHOM
OJHOPOJHOM JJIEKTPUYECKOM I10JI€, 110J1aras, 4YTO BHAYaIe YaCTHUIIA IOKOUTCH.
2) C moMompl0 pHCYHKa JI0Ka3aTh, YTO B CXOJASAILIEMCS MarHUTHOM IIOJIE CPEIHSS IO
LUKJIOTPOHHOMY Ilepuojy cuia JIopeHa HanpaBiieHa B CTOPOHY OcIa0JIeHHsI MAarHUTHOTO
OJIA.

BOl'[pOCbI H OTBETHI AJIl TCCTUPOBAHUA

1. OnHo u3 ypaBHEeHHMI MakcBeila ri1acur:

a) MarHuTHbIii MOMEHT KOHTypa C TOKOM PaBeH MPOU3BEICHHUIO CHIII TOKa Ha IUIONIAb
MIOBEPXHOCTH, ONUPAIOIIEHCs HAa KOHTYD;

b) Lupkyasiuus HANPSEKEHHOCTH 3JIEKTPHUYECKOT0 MOJs B KOHTYpPe MPONOPIMOHATBLHA
TeMIly HM3MeHeHHMsl MATHMTHOIO0 IOTOKA 4Yepe3 IOBEPXHOCTh, OMUPAIUIYIOCH HA
KOHTYP;

C) Portop snekTpuYecKON HHIYKIIMA pPaBeH IIOTHOCTH TOKAa IUIFOC TEMI HW3MEHEHHUS
HaANPsKEHHOCTH MIEKTPUYECKOTO TTOJIA.

2. OO U3 ypaBHEHU MakcBea riacur:
a) JluBepreHIMsT MAarHUTHOW HHAYKIIMKA paBHA MPOW3BEJCHHIO CHJIBI TOKA Ha ILJIOIIAIb
MOBEPXHOCTHU, OMHUPAIOIIEHCS HA KOHTYD;
b) TIupKyIAIUsS HHIYKIIUH JIEKTPUUIECKOTO MOJIS TPOMOPIIHOHATIbHA TEMITY U3MCHEHHSI TOKA,;
c) Porop »3JieKTpUYECKOH HANPSKEHHOCTH TPONOPHHOHAJIEH TeMIy W3MeHEeHUs!
MATHUTHON WHAYKUIMH.

3. OnHO U3 ypaBHeHH MaKkcBeIuIa TJIacur:
a) /IuBepreHuusi MArHUTHOW WHIYKIIMA PABHA HYJIIO;
b) IInOTHOCTH TOTOKAa DIEKTPOMArHUTHOW OJHEPrHH MPONOPIHOHATIbHA BEKTOPHOMY
IIPOU3BEICHUIO HAIIPSHKEHHOCTEN IEKTPUYECKOTO U MAarHUTHOTO OIS
€) Porop HanpspkeHUs paBeH CUIle TOKa IUTFC CKOPOCTh U3MEHEHHS MArHUTHOTO ITOTOKA.

4. OnHo U3 ypaBHeHHMI MakcBesuia Iiacur:
a) IMoToxk MarHUTHON WHAYKIHH Yepe3 3aMKHYTYI0 IOBEPXHOCTh PaBEH HYJIIO;
b) CkopocTh M3MeHEeHHs 3apsa B 00JacTH MPOCTPAHCTBAa paBHA IOTOKY 3apsaa uepes
MOBEPXHOCTH 3TOH 00JacTH;
€) HWumykuust MarHUTHOTO MOJISI BUTKA C TOKOM MaKCHMallbHa B IIEHTPE BUTKA.

5. OnHo U3 ypaBHeHUI MakcBea riacur:
a) JluBepreHIysi BEKTOPHOTO MOTEHIIMAIIA AJIEKTPOMArHUTHOTO TTOJIsl paBHA HYJTIO;
b) IMoTok 3jeKTpUYECKOl HANMPIKEHHOCTH 4Yepe3 MOBEPXHOCTH HEKOTOPOi 00J1acTH
NMPONOPIMOHAJIEH 3apsiay 3TOH 00J1aCTH;
C) I'pagyieHT SJIEKTPOCTAaTUYECKOrO IMOTEHIMANa PaBeH HANPSHKEHHOCTU AJIEKTPUYECKOTO
IoJist CO 3HAKOM MUHYC.

© ®I'BOY BO «Henl ' V»
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Bepcus moxymenra - 1 cTp. 7 IlepBelii 3x3eMILIAp KOITHS Ne

6. OnHo u3 ypaBHeHH MakcBesuia TJIacur:
a) I'pagueHT BEKTOPHOTO MOTECHIIMAA PABEH TEMITY M3MEHEHUS HANPSHKEHHOCTH MArHUTHOTO
HOJIS;
b) Lupkynsuusi CKaJdspHOro MOTEHIMANA MAarHUTHOTO MOJSI paBHAa CKOPOCTU H3MEHEHHs
IIOTOKA JIEKTPUYECKOW HUHYKIINH;
C) /JlmBepreHUusi HANPSKEHHOCTH YIEKTPHUYECKOTO MOJIs IPONOPHHOHAIBHA MJIOTHOCTH
3apsiaa.

7. OgHo U3 ypaBHEHUI MakcBeIia riacur:
a) Porop HANPSIKEHHOCTH MATHUTHOIO IOJISI PABEH JIMHEHHOH KOMOMHAIIMH IJIOTHOCTH
TOKA U TeMIIa U3MEHEHUSs] HANPSKEHHOCTH IJIeKTPUYECKOro MoJis;
b) TI'pagueHT HaMPsHKEHHOCTH MAarHUTHOTO MOJSI PAaBEH CyMME CHJIBI TOKA U CKOPOCTH
W3MEHEHUS AJIEKTPUYECKOTO TMOJIS;
C) JluBepreHIus MHAYKIIMA MAarHUTHOTO OJISl paBHA Pa3HOCTH CHJIBI TOKA U TEMIIA M3MEHCHHUS
MarHMTHOTO TIOTOKA.

8. OnHo u3 ypaBHeHH MakcBesuIa TJIacuT:

a) IToTrox MarHuTHOM HHAYKOVWW B KOHTYPEC paBC€H CYMMC CHJIbI TOKa WU TEMIIAa U3MCHCHUSA
HUPKYJISIUU DJIEKTPUYECKOr0 MOJIs dYepe3 IUIOLaAb IMOBEPXHOCTH OMNMparolleiics Ha
KOHTYD;

b) Iupkyasiuus HANPSEKEHHOCTHM MATHMUTHOTO TOJIsi B KOHTYpe paBHAa JIMHEHHON
KOMOMHAIMU CHJIbI TOKA U TeMIIa U3MEHEHHs NMOTOKA 3JIeKTPUYECKOro IoJisl Yepe3
IJIOIA/Ib OBEPXHOCTH ONMPAIOLIEHCSl HA KOHTYP;

C) Potop 3ieKTpuYecKoil MHIYKIIMH MPOMOPIMOHANIEH CyMME IUIOTHOCTH TOKa M TeMmIla
WU3MEHEHHUS HAPSKEHHOCTH MIEKTPUYECKOTO TIOJI.

9. MupoBas JIMHMS YaCTHIIbI, COBEPIIAIONIEH OJIHOMEpPHBIE
Kosie0aHusl, UIMEET BU]L A

° b X
° B BQ

ct

10. KBagpaT nHTEepBana B IEKapTOBBIX KOOPAMHATAX B MPOCTPAHCTBE C CUTHATYPOH (2,2) uMmeer
BUJL:

a) ds? = c?dt? —dx? —dy* +dz*;

b) ds? = c?dt? —dx? —dy —dz;

c) ds? = c?dt? + dx* — dy* — dz* .
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KOITHS Ne

DU

Bepcus moxymenra - 1 cTp. 8 IlepBelii 3x3eMILIAp

11. TIpeobpasoBanust JlopeHia B ciiydae JBIDKCHHsS HHEPIMAIbHON cucTeMbl orcuéra K' B
HAIpaBIEHUU OCH y cucTeMbl K co ckopocThio U U JIopeHI-hakTopoM Yy TMpH OJMHAKOBOU

OpHUEHTALMM OCEU UMEIOT BUJ:

A b B
t=y({t' +vy'/c?) t=y(t' +vy'/c?) t=y(t' +vx'/c?)
x=x"+vt x=x x =yx'
y=y y=yv(Q +vt) y =y(y' +vt")
z=17 z=2z z=yz

12. JlopeHn-pakTopoM Ha3bIBAIOT BETUYHUHY:
2) 11— v/
b) 1-v2/c?
0 JiTv7/e

13. Cucrema otcuéra K' BUKETCS B HAlPABJIEHUH OCH X WHEPIUAIBHON cucTeMbl oTcuéra K co
CKOpOCThIO U = const. OpueHTanus oceil B 9TuX cucremax oaunakosa. 1/4/1 — v?/c? = y. Toraa

KOOpAWHATHI U BPEMA B CUCTCMC K’

A b B
t' =y(t—vx/c?) t' =y(t+vx/c?) t' = y(t+ vx)
x' =y(x —vt) x' =y(x+vt) x'=y(x + vt)
y =y y'=y y'=y
zZ =z Z =z Z =z

14. TIpu mepexone B CHUCTEMY OTCUYETa, CBSI3aHHYIO CO CIYTHUKOM 3eMJIH, NMpeoOpazoBaHMS

JlopeHna HepUTOIHBI, TOCKOJIBKY:
a) CHyTHUK JIBHIKETCS YCKOPEHHO;
b) CkopocTh criyTHHKA IOCTOSTHHA;
€) ChyTHHK SBJISIETCS] HHEPIIMATIBHOW CHCTEMOM OTCUETA.

15. PensiTUBUCTCKUN UMITYJIHC YACTHUIIBI:

2
a) mv ’1+Z—2

b) pmv

c) mv/\/1—v?/c?
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16. PensiTUBUCTCKUN UMITYJIHC YACTHUIIBI:
a) &v/c?
b) mc?
c) mv

17. PensTuBUCTCKAs SHEPTHSI YACTULIBL:
a) Ev/c?

b) mc?/\1—v?%/c?
c) mc?y1+v?/c?

18. B uHepIHMAIBHOM CHCTEME OTCYETA PACCTOSHIE MEKIY ABYMS 3JIEKTPOHAMH C dHEprusiMu E1 u
E> paBHo a. Toraa KoopiMHATA [IEHTPA HHEPIIMHA OTHOCUTENBLHO TIEPBOTO 3JIEKTPOHA:

a) x=akEi(E1+E>), y=0, z=0, ecau OX mpoBecTH uepes3 MepBhIil 3JIEKTPOH;

b) x=aEz(Ei1+E2), y=0, z=0, eciu OX mpoBecTH yepe3 BTOPOIi DIEKTPOH;

c) x=aE2/(Ei1tEz2), y=0, z=0, ecim OX npoBecTH Yepe3 BTOPOii IJIeKTPOH.

19. PelsITHBUCTCKOE YpaBHEHUE ABMKCHUSI YaCTHIBI ¢ 3apsiioM q umeet Buj (B cucreme CI'C):
a) p=q(E+7xB)
= =1 1—) =
b) p—q(E+Cv><B)
¢) p=qE +:9B

20. Mmmynbc dYacTHIBI C 3apsiioM ¢ B TOCTOSHHOM OJHOPOJHOM DJIEKTPUYECKOM II0JIE C
HANPSKEHHOCTBIO E 3aBHCHUT OT BPEMCHHU I10 3aKOHY:

a) p(t) =p(0)gsinEt

b) B(t) = p(0) + qEV1 — ¢2

c) B(t) =p(0) + qEt

21. Boluncauth JlopeHI-(akTop 3IEKTPOHOB B JIEKTPOHHOM MMKPOCKOIE C Pa3TOHSIONIHM
nanpsokenreMm 100 kB. Macca snextpona 9.1 - 1073 kr, 3apsn snexrpona 1.6 - 1071° Kn. Otser:
a) 24
b) 1.2;
c) 0.8.

22. CKOpOCTh HEM3Ty4alolled 3apsHKEHHON YaCTHIhI B MOCTOSHHOM OJHOPOJHOM MarHUTHOM
noJe:

a) IlocTosHHA MO MOYJIIO M HANPABJICHUIO;

b) IMocTosiHHA MO MOIYJIIO;

c) IlomoOHa crimpaiu.
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23. B TOCTOSHHOM OJHOPOJHOM MArHHUTHOM IIOJie PEIATUBUCTCKAs 3apspKCHHAs YacThIla
JIBH)KETCS 110 BUHTOBOM JIMHHH, €CIIH:
a) HavaJabHasi CKOPOCTh YaCTHIbI He MApPaJLIeIbHA MATHUTHOMY TI0JII0;
b) HavanbpHAs CKOPOCTH YACTHIIBI MHOTO MEHBIIIC CKOPOCTH CBETA;
C) pamMyc KPUBU3HBI MArHUTHOTO IOJII MHOTO MCHBINE JUIMHBI BOJHBI H3JTyYCHUS
YaCTHUIIBL.

24. T'mpomarauTHast (IUKJIOTPOHHAsS) YACTOTA HEpEIITUBHCTCKOM YacTulsl (B cucteme CI'C):

a) qB/(mc)
b) Jk/m
c) 2m/VLC

25. T'upomaruutHas (IIUKIOTPOHHAS) YACTOTa PENATUBUCTCKOM yacTuisl (B cucreme CI'C):
a) eH/(mc?)

b) qBc/E
C) eB/(mc)

26. B moCTOSITHHEBIX U OIHOPOJHBIX CKPCIICHHBIX JJICKTPUYCCKOM U MArHUTHOM IIOJISIX YaCTHUIIA.

a) JIBkercst o ApXUMEIOBO# CIIUPAIH, EPIECHIUKYIIIPHON MATHUTHOMY IOJIO;
b) Konebnercs mepneHANKYISIPHO MATHUTHOMY TOJIO;
c) /[peiidyer B HanpaBJjieHNUH, NEPNEHIUKYISIPHOM 000MM ITOJISIM.

27. Cucrema orcuéra K' IBUKETCS B HANPABJIEHHH OCH X WHEPIHAIBHON cucTteMbl oTcuéra K co

CKOPOCTBIO U = const. OpueHTalys oceil B 3THX cucTeMax oaunakosa. 1/4/1 — v%/c? = y. Torna
npeoOpa3zoBanus JIopeHa uist 37eKTPUUYECKOT0 MOl MOXHO 3alucath B BUJIE!

A B B
_Ex :’VE;CU ’ Ex:y(Eylc-l'zH)’c) _Ex:’Eplcv ,
Ey—y(Ey+l€Hx) b =y (5 - o) Ey—y(Ey+EHz)
Ez=y(E;+ZH,’C) —_— +§H,) EZ=)/(E;—EH§)
VA VA VA

28. Cucrema otcuéra K' IBUKETCs B HANIPABICHHH OCH X WHEPIHAIBHON cucTeMbl oTcuéra K co

CKOpOCThIO U = const. OpueHTanus oceil B 9TuX cucremax oaunakosa. 1/4/1 — v?/c? = y. Torna
npeoOpa3zoBanst JIOpeHIa 11k MArHUTHOTO TI0JISt MOXHO 3aIliCaTh B BUJIE!
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A b B
Hx:y(HJ’c-l'EEylc) H, = Hy H, = yH,
Hy =y (1 —%E;) Hy=V(H3’,—§EZ’) Hyzy(H;—gE;)
H, =y (H; +~Ey) ey (i 28) He = (Hi + 2 E:)

29. I/IHBapI/IaHTaMI/I QJICKTPOMArHuTHOI'O ITIOJIA ABJIAAKOTCA:

a) EH,E? — H?
b) E x H, E? + H?

¢) EH,E*+ H? EM

= 19B
30. YpaBHenue rotE = — 5, CCTh MaTeMaTHyecKas 3aIHCh.

a) 3akoHa 3JIeKTPOMArHUTHOI HHAYKIuU Papanes;
b) VcnoBus OTCYTCTBUSI MATHUTHBIX 3apsIOB,;
c) 3axona buo-Casapa-Jlamnaca.

31. YpaBHenue divE =

0 ecTp MaTeMaTHYSCKAs 3aITHCh:

a) 3akoHa >JICKTPOMArHUTHON MHAYKIHKH Dapajes;
b) VYcioBusi 0TCYTCTBHS MATHUTHBIX 3apsi/I0B;
c) 3axona buo-Casapa-Jlamnaca.

32. YpaBHeHue divE =

47 p 03HAYAET, UTO!

a) JluBepreHius 3aeKTPUIECKON HHAYKIIMU TPOTOPIHOHAIbHA IUIOTHOCTH CPEJIbI;
b) PacxoanMocTh BEKTOPHOTO MOTEHIMAIA B TOYKE HAXOXKICHHUS YaCTHUIIBI BbI3BAHA 3apsI0M

YaCTHIIHI,

C) JImBepreHUHusi HANPSKEHHOCTH YIEKTPHYECKOT0 MOJISI MPONOPIUOHAIbHA IJIOTHOCTH

3apsia.

33. YpaBHeHue rot =

41T 165
_]+__
Cc Cc

ot 03Ha4acT, YyTo.

a) Llupkyssiiyus MarHUTHOTO TMOJIsI MPOMOPLHMOHATICH CyMME TOKa CMEUICHHS M TeMIia
M3MEHEHHUS HApsHKEHHOCTHU AJIEKTPUYECKOTO TOJIS;
b) Porop HANPSI:KEHHOCTH MATHUTHOTO MOJISI PABEH JHHEHOI KOMOMHAIMHU TJIOTHOCTH
TOKA U TeMIIa U3MEHEHUs] HANPSKEHHOCTH IEKTPHYECKOro MoJIs;
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C) POTOp MarHUTHOM HUHAYKIOWHA OIPOHOPHHOHAICH CYMMC IIJIOTHOCTH TOKAa CMCIICHUS U TEMIIA
HU3MCHCHUA HaHpH)KéHHOCTI/I SJIICKTPHUYCCKOI'O ITOJIA.

34. Vcionb3yst 0AHO U3 ypaBHEHUI MakcBelia, OEHUTh HANPsSKEHHOCTh MATHUTHOTO TMOJIS Ha
MOBEPXHOCTH MOJIHUU ¢ paguycoM 20 cm u cuitoit Toka 500 kA. TokoMm cMemieHus mpeHeopeyb.
Otser:

a) 4-10° A/m;

b) 3500 Tu;

c) 8 A/Mm.

35. Bekrop [loitHTHHTa 33026T!

a) MOUIHOCTD U3ITyYCHUsI AHTCHHBI,

b) DnexkTpoMarHUTHYIO CBETHMOCTh CUCTEMBI 3aPsI0B;
c) IL10THOCTH MOTOKA JIEKTPOMATHUTHOM IHEPIHUH.

36. [11oTHOCTH AMMEKTPOMAarHUTHO# SHeprun B Bakyyme (B cucreme CI'C):

a) E?—H?
b) (E? + H?)/(8m)
¢) EH

37. Bekrop Ioiintunra B Bakyyme (B cucteme CI'C):
a) EH/(8m)
b) —E x H
am
Cc) EH

38. DOHeprusi SIEKTPOCTATHYECKOTO B3aUMOJICHCTBHS 3apsSHKEHHBIX YACTUII MOXKET OBITh
BeryHciieHa o ¢opmye (B cucreme CI'C):

A b B

12 q;j Z qu'e q;j
Sy TSI | S
2i T ' Y Y

i J#i i J#i

39. 3akon buo-Casapa-Jlamnaca moxeTt ObITh 3amnucaH B Buje (B cucreme CI'C):

A b B

1[dl,7]

dE =
c 12

1[7,dl]
c r

dH =
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ctp. 13

IlepBelii 3x3eMILIAp

KOITHS Ne

40. OgHOMEpHOE BOJTHOBOE YpaBHEHHUE I BEKTOPHOTO MOTEHIIMAA JIEKTPOMAarHUTHOTO TOJISI B

BAaKyyM¢€ UMECT BHU/:

c? 0x?

02E+1aﬁ_
at2  cox

c? ot?

Bonpocs! kK 3x3aMeny

HBOoo~NoOhwDE

34

©

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

[Toctynatsl Teopun oTHOCUTENBHOCTH. IIpocTpancTBo MuHkoBckoro. MuTepBai. *
BriBoa u ananu3 npeoOpazoBanuii Jlopeniia.

[TpeoOpa3zoBanue ckopoctu. IlpeaensHble caydan. *

UYetbIipéXMeEpHBIE BEKTOPHI. 4-CKOPOCTh U 4-yCKOpPEHUE.

JlarpanxuaH u neifictBue A cBo6oAHOM yacTulbl. MMnynbec yactunpl. Cuma.
Oneprus u ['aMmunpTOHNAH CBOOOAHOMN YacTUIIBL. *

4-umnynbe, 4-cuiia, LEHTP UHEPLHH.

CxasiIpHBIN U BEKTOPHBIN MOTEHIMAIIBI 3JIEKTPOMarHuTHOTO mosts. *
VYpaBHeHUE IBM)KEHUS YAaCTULBI B 3JIEKTPOMArHUTHOM 1osie. *
KannGpoBouHast ”HBapUAaHTHOCTb.

[TocTosiHHOE MM OJHOPOJHOE AIEKTPOMArHUTHOE MOJIE.

JIBI>KeHNE B TOCTOSIHHOM OJIHOPOJIHOM 3JIEKTPUYECKOM WJIM MarHUTOM rosie. *
JIBuKeHME B MOCTOSIHHBIX OJTHOPO/IHBIX AJIEKTPUUECKOM U MarHUTOM IOJISIX.
TeH30p 2JIEKTPOMArHUTHOTO MOJIS.

[TpeobpazoBanus Jlopenua s noss. *

WuBapuaHTsl noss. *

[TepBas mapa ypaBHeHHi1 MakcBenna. *

JleiicTBue 1u1sl 2€KTPOMAarHUTHOTO TOJIS.

YeTsIpEXMEPHBIN BEKTOP TOKA.

Bropas napa ypaBuenuit Makcsemnna. *

[110THOCTD ¥ IOTOK AJIEKTPOMATHUTHON SHEPTUH. *

TeH30p PHEPrUM-UMITYJIbCA.

BriBog 3akona Kynona. *

ITosile paBHOMEPHO ABMXKYILETOCS 3aps/a.

JMmoabHBIA MOMEHT.

3akoH buo-Casapa-Jlamaca. *

MarHuTHbII MOMEHT.

BonHoBoe ypaBHEHME.

[Tnockue 3MeKTpOMarHuTHLIE BOJIHBI.

[Tnockue MOHOXPOMATHYECKUE 3JICKTPOMArHUTHBIE BOJTHBI. *
3ana3apIBaroIue OTEHIUAIIBI.

[Torenumnansl JInuenapa-Buxepra.

[Toste cucTeMsl 3aps10B Ha JANEKUX PACCTOSHUSAX.

. lunionpHOE M3ny4yeHue.
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HpI/IMe‘-IaHI/IeI *OTMEUEHBI BOIIPOCHI, BXOAAIIUEC B CITUCOK «TCOPCTUICCKOTO MUHUMYMaA).

4. NMMOPAJOK INPOBEJAEHUSA U KPUTEPUMU OIEHHMBAHUA
MNPOMEXYTOYHOMN ATTECTAILIUU

4.1. Tlopsinok nmpoBedeHNUs MPOMEKYTOUHOM ATTeCTAIUM
[IpomexyTouHas aTTecTanysi, OCHOBaHHAas Ha OAJUIbHO-PEUTUHIOBOM CHCTEME, COCTOUT U3

MIOJIBE/ICHUS] UTOTOB TEKYIIErO KOHTPOJISI U TIPOBEICHHSI IMChbMEHHO-YCTHOTO 9K3aMEHa.
Tekymmii KOHTPOJIb OCYILECTBISICTCS, B OCHOBHOM, Ha MPAKTUYECKUX 3aHSATHIX B BUC
KOHTPOJIbHBIX pabOT M OTYETOB O CaMOCTOSITEJIBHOM pelieHWW 3anad. KoHTposbHas pabora
paccunTaHa Ha 45 MUHYT U OXBaThIBA€T HECKOJIBKO TEM MPAKTUYECKUX 3aHATHH. Homep BapuaHnTa
paboTel Ha3zHavaeTcs mpernogaBareiaeM. OTYET O PEHICHUHM 33Ja4d COCTOWT U3 TPEIAbSBICHUS
MUCBMEHHOTO PEIICHUs, €T0 OOBSICHEHHSI © OTBETA Ha BOPOCHI IIPEIIO1aBaTeIIsl.
BcnoMmorarenbHBIMUI CpeaACTBaMU TCKYIICTO KOHTPOJIA ABJIAIOTCA:
e  y4éT MOCEIAEMOCTH JICKIITMOHHBIX U MPAKTUYECKUX 3aHITHHA,
® MpOBEpKa KOHCIIEKTOB JIEKIIHA,
e j0cpouHas (70 SK3aMEHa) caya U30PaHHBIX TJIaB BO BPEMSs €KEHECIbHBIX KOHCYIbTAIIUM.
WToru Texymero KOHTPOJIsi COOOIIAI0TCS CTY/ICGHTaM JI0 Hadaia AK3aMEHAIIMOHHON CeCCHH.
Ha »sk3ameHe CTyJIeHT OTBeYaeT Ha BOMPOCHI OMIIETa, COAEPIKAIIETrO Ba TEOPETUUECKUX
BOMpoOca 1 3a71a4y. Bpems moaroroBku k orBety 60 MuHyT. Vcrionb30BaTh ClipaBOYHbBIE MaTepUabl
BO BpeMs MTOATOTOBKH HE Pa3peraeTcs.

4.2. PesyabTarsl MPOMEKY TOYHOM arrecTalun 7| YPOBHH
copMHPOBAHHOCTH KOMIIETEHIM I

bannpHO-peHTHHIOBas cCUCTEMA:
1) Tlocemenue nexiuu: 0.5 6amna, B cymme 10 6 Oaios;

2) Koncnekr nekuuu: 1 6amr, B cymme 10 16 6anios;

3) TIlocemienne npaktudeckoro 3anstus: 0.5 6amra, B cymme 10 6 6auios;

4) CaMOCTOSTEIHLHOE BBIOJHEHHE JOMAIITHETO0 3a1anus: 1-3 6amia, B cymme 10 31 Gaia;

5) CamocrosTenbHOE peleHUe 3a/1a4 KOHTPOJIbHOM paboThl: 1-3 Gamta, B cymme 10 9
0aJIoB 3a ceMecTp;

6) M3yueHue JEKIIMOHHOTO MaTepuaia: 2-8 0aioB 3a IiaBy (paszien) B 3aBUCMOCTH OT
00BbEMa U CIT0)KHOCTH, B CyMMe /10 32 Oaios.

CyMMBbI 06aJUI0B, OLIEHKH U YPOBHU OCBOEHUS MTPOBEPSIEMBIX KOMIIETCHIIUNA:
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banist Onenka YpoBeHb OCBOCHUS
IIPOBEPSEMBIX KOMIIETCHIIUI
0-39 HEYIOBJICTBOPUTENIBHO | HEIOCTATOYHBIN
40-59 YIOBJIETBOPUTEIBLHO 0a30BBIi
60-79 XOpOIIO CpeaHUi
80-100 OTIIUYHO BBICOKHUI

Kputepun onieHnBaHNs KOHTPOJIBHOU pabOTHI:

XapaKkTepUCTUKU pPeIIeHUu bamner | YpoBeHb oCBOCHUS

MIPOBEPSIEMBIX
KOMIETEHIIUH

[IpaBUIIbHO U C MOSCHEHHUSIMU PEIICHBI BCE 3a/1a4u 3 BBICOKUU

3a/1auu pemeHbl ¢ HeOOIBIITMMU OIUOKaAMHU 2 CpeIHUIA

Pemrena nosioBrHa 3a7a4 WM 33J1a4M PEIICHbBI HAIOJOBUHY 1 0a30BbIN

Pemenuii Het 0 HEJIOCTaTOYHBIN

Kputepuu orieHnBaHus OTBETA HA YK3aMEHE:!

XapakTepuCTUKH OTBETA CTYIEHTA bannel | YpoBeHb ocBOEHMS
MIPOBEPSIEMBIX
KOMIIETECHIUHI

OtBetun Ha o00a Bompoca Ouiera, BOCIPOHM3BEIS

COOTBETCTBYIOLIME MATEMATHECKHE BBIKIATKH  JIOTHIECKHE | o oy BBICOKH

paccyXaeHusl, pelnil 3a7ady IMOJHOCTbIO, MOXKET IMOSCHUTh

penieHre. Bo3MOKHBI HECYIIeCTBEHHbIE OIUOKH.

TBEépo 3HaeT marepual, TPaMOTHO U IO CYHIECTBY H3JIaraer

€ro, HO MpPH 3TOM JOINYyCKAaIOTCs HerpyoOble ommOku wimm | 15-24 cpenHuit

po06esIbl P BbIBOJIE GOPMYI U PEHICHUH 3a/1auH.

3HAET «TEOPETUUYECKU MUHUMYM», T.€. OTBE€YAET Ha BOIPOC

0a30BOTO YpOBHS M 3HAE€T OCHOBHBIC IMOHSATHS, COOTHOIICHHS | 5-14 0a30BbIH

(6e3 BBIBO/IA), HA3BaHUE M (PUBUYECKUI CMBICI BETUYHH.

He MoxeT oTBeTUTHh Ha OONBITMHCTBO BOMPOCOB 6a30BOTO 0-4 HEJIOCTaTOYHBIN

YPOBHS.

OcobenHocTH aTTeCTallu HHBAJIUAO0B U JIMII C OTPaHUYCHHBIMH BO3MOXKXKHOCTAMU 3J0POBbEA

0003HaueHbI B pabouelt mporpaMme TUCHMITIIHHBI (MOTYJIS).

YpoBHH cHOPMUPOBAHHOCTH KOMIIETEHIIHH ONPENENIIETCs CISAYIOINUM 00pazoM:

1. Beicokuii ypoBeHb c(hOPMUPOBAHHOCTH KOMIETEHIHI COOTBETCTBYET OLIEHKE OTIMYHO:
CTYAEHT CBOOOJHO BJaJ€€T OCHOBHOW TEPMUHOJIOTHEW M MOHATHMHBIM almapaToM paszeia
TEOpeTUYeCKOM (GU3NKU «DJIEKTPOAUHAMUKA», YTO MO3BOJISET (OPMYIHPOBATH BHIBOJBI U

© ®I'BOY BO «Henl ' V»




MUHOBPHAVYKHI POCCHUUA

@\v} DenepanbHOE rocyJapcTBEHHOE OI0HKETHOE 00pa3oBaTeIbHOE
YUYpEXICHHUE BBICLIETO 00pa30BaHUsL
«YensOunckuit rocynapctsenHslil yausepeurer» (PI'bOY BO «Henl'V»)
Ousnyeckuit GpakynpTeT
Kadenpa obieii u Teoperrnyeckoit Gpusuku

@DoHJ] OLIEHOYHBIX CPE/ICTB 110 JUCLHUILTHHE «DISKTpoIHaMuKay» 1o Hampasiaenuro noarotoBku 03.03.03 «Pagnodusmkay
HarpaBiieHHOCTH «TeJleKOMMYHHUKAIMOHHBIE CHCTeMBI B HH(popMannoHHbIe TexHosorumy @I0Y BO «Henl'Y»

Bepcus moxymenra - 1 ctp. 16 IlepBelii 3x3eMILIAp KOITHS Ne

y4acTBOBaTh B JIUCKYCCHM I10 y4eOHBIM BOIPOCAM JQHHOM JUCLMIUIMHBI, IOJHOCTBIO
cOpMHPOBAHO YMEHHE NPUMEHSTH IOJNYYCHHYI0 TEOPETHUECKYI0 0a3zy Ui pereHHs
KOHKPETHBIX ITPAKTUYECKHX 3aa4, OTpaO0OTaH HaBBIK UX PEILEHMUS;

2. CpenHuil ypoBE€Hb COOTBETCTBYET OLIEHKE XOPOIIO:
CTYIEHT XOpPOLIO BIaJ€eT OCHOBHOM TEPMHHOJIOTMEH W INOHATUHHBIM alllapaToM pasfelna
TEOpPETUYECKON  (GU3MKN  «DIEKTPOAMHAMHUKA»; C(HOPMHUPOBAHO yMEHHE TPUMEHATH
HOJYYEHHYI0O TEOPETHYECKylo 0a3y Ul pelIeHHs KOHKPETHBIX IpaKTHYECKUX 3ajad,
0TpalbOTaH HaBBIK pelIeHUs 0a30BBIX 33]1a4;

3. ba3oBblif ypoBeHb COOTBETCTBYET OLIEHKE YIOBIETBOPUTEIIBHO!
npeanonaraet (GOPMUPOBAaHME KOMIIETEHIIM Ha Ha4YaJlbHOM YpPOBHE: CTYJCHT 3HAeT
«TEOPETUYECKUI MUHUMYM» U HEJJOCTATOYHO BJIaJIeeT METOJIaMH pellieHus1 0a30BbIX 3a/1a4;

4. Hwuszkuil ypoBEeHb COOTBETCTBYET OLIEHKE HEYI0BIETBOPUTENIBHO:
CTYJEHT HE BIAJEeT OCHOBHOM TEPMUHOJIOTMEH W IIOHATHIHBIM almaparoM paszelia
TEOPETUYECKON (PHU3UKU «IJIEKTPOJUHAMHKA»; HE BIAJCeT HABBIKAMU PEIICHUS 0a30BBIX
3aj1ad.
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MHNHOBPHAYKH POCCUUA

@y DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE
YUYpexKIECHHE BBICIIET0 00pa3oBaHUs
«YensOunackuit rocynapctBeHHblil yausepeureT» (PI'BOY BO «Henl'Y»)
Omnuecknit GpakynpTeT
Kadenpa oGrmeit u Teoperndeckoil Gu3nKu

DoHA OLIEHOYHBIX CPEICTB 10 TUCHUILTHHE «DJIEKTPOIMHAMHKAY 10 HanpasieHuto moarotoBku 03.03.03 «Paguodusukay»
HanpaByieHHOCTH «TenekoMMyHUKaMOHHbIE cucTeMbl ¥ HH(popManroHHble TexHosoruny @I'B0Y BO «Henl'Yy»

Bepcus noxymenra - 1 ctp. 17 IlepBblit 3x3eMILIAD KOITHST Ne

DoH/I OLIEHOYHBIX CPEJICTB JUCUMILUIUHBI (MOYJ51) 0100peH U PEKOMEH/I0BaH:

IIpopexTop mo yueOHoit pabote yTBepxkAeHo 24.02.25 A.A. CamamaToB
Y4eHBIM COBETOM (PM3NIECKOTO (PaKyabTeTa

ITporoxon 3acemanus Ne 05 or 06.02.2025

IIpencenarens YueHoro coBera

(husmueckoro paxynpTeTa COINIACOBaHO M.A. 3arpebun
3acenanueM kadeapbl o01eil U TeopeTudeckoi GU3UKU

IIporoxon 3acemanus Ne 04 or 30.01.2025

3aBenytomuii kadeapoit COIIaCOBAHO A. E. Maiiep

ABTOp (COCTaBUTEID) A.IL. SAnosen

CTpykTypa paboueii mporpaMmmbl coOoTBeTcTBYeT npuka3y pekropa ®I'bOY BO «Heal '¥» ot «13»
anpeas 2021 r. Ne 247-1
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