®denepaibHOE areHTCTBO CBA3H
Vpanbckuii TEXHHYECKH HHCTUTYT CBsA3U ¥ MH(popmatukH (punuan) ®I'6OY BO
"CHOHUPCKHUI rocy1apCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHKAUWH 1 UHpopMaTUKH"
B r. Exatepunbypre (YpTHUCH Cubl'YTH)

CormacoBaHO
Hmﬁgmk vy
i A H. Beniaxosa

« J5% D g 207pr.

PABOYAS TIPOTPAMMA

o JACIHIUTMHE «TeopHs 3JeKTPHYESCKHX HeneH»

JUTE OCHOBHOM TPO()eCCHOHATBHOM 00pa30BaTeIbHON IPOrpaMMBI IO HAMPABIEHUIO
11.03.02 - UadoxoMMyHHKAITHOHHBIE TEXHOJIOIMH H CHCTEMBI CBA3H,
HampasieHHOCTH (podis) — TeXHOoMOrHH M CHCTEMEI ONTHYECKOH CBA3H, MH(OKOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B YCIYTaX CBA3H, TPaHCIOPTHEIE CETH U CHCTEMBI CBA3H, CHCTEMEI paTHOCBA3H,
MOOHILHOH CBA3H H paguonoctyna, MTHhoKOMMyHHKAIMOHHBIE CETH U CHCTEMBI,
kBammpuKanusa — bakanaep,

(dopma o0ydeHHs — OuHai1/3a09HAA,
r'oJ] Ha4ajia MOATOTOBKH (110 yueOHOMY Inany) — 2019

Exatepunbypr
2020



denepaibHOE areHTCTBO CBA3U
VYpanbckuii TEXHUYECKUI MHCTUTYT CBsI3U U uHpopmatuku (unuan) GI'bOY BO
"Culupckuil rocyJapCTBEHHBIN YHUBEPCUTET TEIIEKOMMYHHUKAIUN 1 UHPOpMaTUKH"
B I. ExarepunOypre (YpTUCHU Cubl'YTU)

CormnacoBaHo Yr1Bepxaaro

Hauanpuuk VY Hupextop YpTUCHU Cubl' YTU
A .H. bensgxosa E.A. MunauHa

« » 20 T « » 20 T

PABOYAA ITPOTPAMMA

1o ucumHe «Teopust 3JeKTPUYECKUX Heneii»
JUTsl OCHOBHOM TTpO()eCCHOHAIBHON 00pa30BaTeIbHON MTPOTrpaMMBbI 10 HAIIPaBICHUIO
11.03.02 - MapokoOMMYHHKAITMOHHBIE TEXHOJIOTHH M CHCTEMBI CBSI3H,
HaIpaBJIeHHOCTH (MPohuiIh) — TEXHOJIOTUH U CHCTEMBI ONITHYECKOU CBsI3H, NHPOKOMMYHHUKAITMOHHBIC
TEXHOJIOTHH B YCIIyTax CBSI3H, TPaHCIIOPTHBIE CETU M CUCTEMBI CBsI3U, CUCTEMBI paIuOCBsI3H,
MOOUIIBHOU CBS3M U paanoaocTyma, MHHOKOMMYHHUKAIIMOHHBIE CETH M CUCTEMBI,
KBaJM(UKAIMS — OaKanasp,
¢dbopMma oOyueHus: — OUHas/3a09Has,
roJ] Hauaia MoAroToBKH (1o yueOHoMy Tutany) — 2019

ExatepunOypr
2020



Pa6ouas mporpamma IMCIMIUIHHB «TeopHs 3IeKTPUYECKHX LEIeH» COCTaBIEHA B COOTBETCTBHH C
tpeGoBanmavu GI'OC BO mo nanpasnenmio noaroroskd Kox — Haumenosanune u Ilonoxennem 06
opranrmsanuy 1 ocymectsiaenus B Cubl Y TH o6pa3opaTebHON ACATEIHLHOCTH 110 o6pa3oBaTeIbHBIM
IporpaMMam BhICIIEro 00pa3oBaHus — HporpaMMam Oakanaspuara

ITporpaMmy COCTaBHIL:
Crapumii npenogasatens kadeapst UTuMC
TIOIIHCE

L\ /E.C. Tapacos/

V4eHoe 3BaHHE, JOJDKHOCTh M.0. Oamunas/
IIOMITHCH

g o ) = 4 e .
YTBepKIeHA Ha 3acelaHuH Kadeapsr Jhi A or (5766 L0  mporoxon Ne /O

3apeyronmmii kadenpoit UT u MC /ﬁv / H.B. By msunnusa /
’//y IOOITHCE
« I pg 2020r. " g
3apeayrompuii Kadeapoil (BEITYCKAOMIEH) ﬁ / H.B. Bympuimsa /
i | 7 nommcs
« Lo 04 2020 r. 2
Vd
3apexyromuit kadeapoi (BbIIyCKAIOMIEH) . mpfop . | B VI, THAIOMETOB /
" 7/ TOTITHCE
« _;Q» (A 2020 r.
CormnacoBaso 2 :
Orsercraennsii mo OITOI (pykosogurens OITOIT) vl / H.B. Bynsinanaa /
IoAIMHCH
ATY ©~L  2020r ’
CornacoBaHo I

Orsercreennsiii no OLIOIT (pykoBoures OHOH)@(-W / E.W. 'amnomenos/
& TOJUTHCE

« 2S5 O /L 2020 1.

B 3aBrcHMOCTH OT (popMBI 00yIEHHA

CornacoBaHo F
H.o0. nexana ®UHnY [/:"7’% /EJIL IlnoTEMKOBA/

julediingd(e:]
«A» 6B 2020 r.

7 = /
H.o. nexana ®PHO @ /B.WA. Xypakosckas/
e

TIOAIHCE

« ) gﬁ 0f 2020 r.

OcCHOBHAS ¥ JOMOJTHHATENHHAS JTHTEPATYPa, YKa3aHHad B 1.6 pabodei mporpaMMel, HMEETCA B HATHIUH
B OuOymoreke maCTHTYTAa H OBC.

A =
3aB. GHGMOTEKOM . 74’ /C.T. Topbenko/




Pabouass nmporpamma aucuuIuinHbel «Teopust JIEKTPUYECKHUX LeNei» COCTaBleHa B COOTBETCTBUU C
tpeboBanusmu @I'OC BO no nampasnenuto noaroroBku Koxg — HaumenoBanue u Ionmoxxennem 06
opranuzanuu u ocymectBiaeHuss B Cubl'YTU oOpa3oBaTenbHOM NEATETLHOCTH TTO 00pa30BaTeIbHBIM
porpamMmam BBICIIETr0 00pa30BaHus — IporpaMMam OakaiaBpuarta

[Iporpammy cocTaBuiI:

Crapmmii npenonaBatens kapeapst UTuMC /E.C. Tapacos/

IIOOITNCH
Yuenoe 3BaHue, JOIKHOCTh /N.O. Gamunus/
IIOAIINCH
YTBepkaeHa Ha 3aceaHuu Kadeapbl OT , IpoToKOoa Ne
3aseayrommii kadenpoit UT u MC / H.B. Bynpuinuna /
IIOAIIUCH
« » 2020 T.
3aBenytomiuii kadeapoil (BBITYCKArOIIEH ) / H.B. bynpuinuna /
MOAITHCH
« » 2020 T.
3aBenytomiuii kadeapoil (BBITYCKArOIIEH ) / E.W. T'unnomenos /
IIOOIINCH
« » 2020 T.
CorracoBaHo
OtserctBennsiit mo OITOIT (pykoBoaurens OITOIT) / H.B. bynpuinuna /
IIOOITNCH
« » 2020 r
CorracoBaHo
OtercrBennsiii mo OIIOIT (pykoBoautens OITOIT) / E.M. 'nunomenos/
IIOOIINCH
« » 2020 T.
B 3aBucumoctu oT popmbl 00yueHus
CoracoBato
W.o. nexana O1NuyY /E.JI. ITnoTHMKOBa/
IIOOITNCH
« » 2020 T.
N.o. nexkana ®HO /B.A. XypakoBckas/
IIOAIINCH
« » 2020 T.

OcHOBHas ¥ JOTIOJHUTENbHAS INTEpaTypa, yKa3aHHas B 1.6 pabodeil mporpaMmsbl, UMEETCSl B HATHIHH
B 6ubmuoteke nacruryra u DBbC.

3aB. OuOIMOTEKOM /C.I'. TopGenko/
IIOAIINCH




1. MECTO JUCIHUAILIAHBI B CTPYKTYPE OEPA3OBATEJIBLHOM ITPOT'PAMMBbBI

JucnurniauHa OTHOCHTCS K 00s3aTenbHOM 4yacTu ydeOHoro rmiaHa. lludp mucuumimeael B ydeOHOM
mnane — 51.0.13.

OIIK-1 — Cnocobern ucnoib3068amos no104CeHUs, 3AKOHbL U MEMOObl eCIeCMBEHHbIX HAYK U
mamemamuxu OJisl peuieHusl 3a0a4 UHNCEHEePHOU 0esimelbHOCIU

[IpenmecTByronme Briciias matematuka, ®usnka, OCHOBBI TEJIEKOMMYHUKALIHH,
OV CIHUIIJIINHBI 1 HpaKTI/IKI/I MaTepHam,I 1 KOMIIOHCHTEI SHGKTpOHHOﬁ TCXHUKHU
JIMCIIUTIITMHEL ¥ IPAKTHKH, Teopus BEpOsATHOCTEH M MaTeMaTHYECKask CTaTUCTHUKA

M3y4aeMble OJJHOBPEMEHHO C
MTaHHOW JUCIAILINHOUN
[Tocnenyromue Aucuuiuineel - [Her
1 IPAKTUKU
OIIK-2 - Cnocoben camocmosmenbHo NposooUmb 3KCHePUMEHMAIbHble UCCIe008AHUS U
UCNOIb3068aMb OCHOBHYBLE NpUeMbl 00pabomKU U NpedCcmasieHus NOJLYYeHHbIX OAHHbIX

[IpenmecrByromue Dduzuka
NMCHUIUIMHBI U TPAKTUKU
J{MCUMIIITMHBI U TPAKTUKH, Hert

M3y4aeMbIe OJJHOBPEMEHHO C
JTAHHOM JUCITUTIINHOM
[Tocnenyromue TUCIUIIIMHEL ~ |MeTposorus, crangaptu3anus u cepTudukamums, ObpadoTka
1 IPAKTHKU HKCIIEPUMEHTAIBHBIX JTaHHBIX.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIHUITVINHbBI

B pesymprate OCBOEHUS JUCHUIUIMHBI OOYYarONIUHCA JOJKEH JIEMOHCTPUPOBATh OCBOEHHUE
CIIEYIOIIUX KOMIETEHIIMI IO JECKPUIITOpaM <«3HAHUS, YMEHHs, BIAJCHUSN», COOTBETCTBYIOIINE
TEeMAaTHYECKUM pa3jeliaM JUCHUIUIMHBI, W TPUMEHUMBIE B UX TMOCIEAYIOIMIEM OOy4YCHHH U
npoeCcCHOHATILHOMN 1eATETbHOCTH:

OIIK-1 — Cnocoben ucnonvb308ams NOJNONCEHUS, 3AKOHbL U Memoobl eCMeCmBeHHbIX HAYK U
Mamemamury OJisl peuterust 3a0ay UHIHCEHEPHOU OesimelbHOCmU

3namep
- (yHmameHTanbHBIE 3aKOHBI TPUPOABI M OCHOBHBIE (H3UYECKHE MAaTEMAaTHYECKHE 3aKOHBI W
METOAbl HAKOIUJICHUs, TIepeaun U 00pabOoTKH HHPOPMAIIHH;

Ymemo
- IPUMEHSATH QU3NYECKUE 3aKOHBI 1 MATEMATHYECKA METOJIBI JUIsl PEIICHUS 3a/1a4 TEOPETUUYECKOTO U
MIPUKJIATHOTO XapaKTepa;

Baaoemuw
- HaBBIKAMHU UCIOJIb30BAHUS 3HAHUN (PU3UKHU M MATEMATHKHU MIPU PEIICHUH MPAKTHUECKUX 3a/1a4.

OIIK-2 - Cnocoben camocmosmenpHo HPOBOOUMb  IKCNEPUMEHMANbHbIE UCCIe008AHUSA U
UCNOIb3068aMb OCHOBHYBLE NpUeMbl 00pabomKU U NpedcmasieHus NOJLYYeHHbIX OAHHBIX

3nameo
- OCHOBHBIE METOJbl W CpPEICTBA MPOBEACHUS SKCIEPUMEHTAIbHBIX WCCIEIOBAHUM, CHUCTEMBbI

CTaHJAPTHU3AIIUU U CEPTHPUKALIIH;

Ymemo



- HaXOJIUTh ¥ KPUTHUYECKH aHATU3UPOBATh MHGOPMAIIHIO, HEOOXOIUMYIO JIJISl PEIICHUS MTOCTABJICHHON
3aJ1a4u;

- paspabaThIBaTh pelIeHWe KOHKPETHOHM 3aja4yd, BHIOMpPATh ONTHUMAJIbHBIM BapWaHT, OLICHWBAs €r0
JIOCTOMHCTBA U HEAOCTATKU;

- ¢opMynHMpOBaTh B paMKax IMOCTABJICHHOW M€ MPOEKTAa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3ajad,
00€eCIeUnBaIOIINX €€ JOCTUKCHHE;

Bnaoemuw

- criocobamMu 00pabOTKHU U MPECTABICHUS MOJYYCHHBIX JAaHHBIX U OIICHKHU MOTPEITHOCTH PE3yIbTaTOB
W3MEpPEHHUIA.

3. OBBEM JUCHUILINHBI

3.1 Ounas ¢popma o0y4eHHs
OO0mmast TpyI0EMKOCTh TUCIUTIIMHBI, U3y4aeMoil B3 ceMecTpe, COCTaBIseT S 3a4eTHBIX CIUHUII.
[To auciumiInHe NpeyCMOTPEH IK3aMEH.

Bcero Cemectp
Bunsr yae6HOI paboThI 9ACOB/32UETHEIX
€MHMUII 3
AynuTopHasi padora (Bcero) 70/1,94 70
B TOoM unciie B HHTepaKTUBHOM dopme 8/0,22 8
Jlexmum (JIK) 34/0,94 34
JlaGopaTopusie padotsl (JIP) 24/0,66 24
[TpakTuueckue 3arstus (I13) 10/0,27 10
IIpensk3aMeHaAMOHHAS KOHCYJILTAIUS
(1K) 2/0,05 2
CamocTosiTesibHasi padoTa CTYIeHTOB 76/2,11 76
(Bcero)
[IpopabGoTka nexiuit 17/0,47 17
[ToAroToBKa K MPAKTUYECKUM 3aHSATUSM U 10/0.27 10
0hOpMIICHHE OTYETOB
[ToarotroBka K 1a0OPATOPHBIM 3aHATUSIM U 24/0.66 24
0hOpMIICHHE OTYETOB
BrinmonHeHue KypcoBoi paboThl - -
Bremmonaenue PI'P** 15/0,42 15
[Toaroroska u cmaya 3K3aMeHa** 10/0,27 10
KonTpounb 34/0,94 34
OO01mast TpyA0€MKOCTh TUCHIUTIINHBI, YaCOB 180/5 180/5

Onna 3ayerHas equHuna (3E) sxBuBanenTHa 36 yacam.
** OCTaBUTh HyKHOE



3.2 3aounasi popma o0y4eHust
OOmast TpyJOEMKOCTh TUCIMILIMHBI, M3y4aeMoil B 2 UM 3 CeMecTpax, COCTAaBISeT S5  3adyeTHHIC
enuHulpl. [lo tucnuniarHe NpeaycMOTpeHa pacueTHO-Tpaduueckas paboTa U 3K3aMeH.

Bcero Cemectp
Bunbt yueOHO pabOThI 42COB/3aUETHEIX

€JMHMIL 2 3
AynuTopHasi padora (Bcero) 22 /0,61 4 18
B TOoM unciie B HHTepaKTUBHOM dopme - - -
Jlexmum (JIK) 12/0,33 4 8
JlaGopaTopusie padotsl (JIP) 10/0,27 - 10
[IpakTuueckue 3austus (113) - - -
CamocTosiTesibHasi padoTa CTYIeHTOB 149 /4,13 68 31
(Bcero)
[IpopaboTka jeKIuii 12/0,33 4 8
[ToAroToBKa K MPAKTUYECKUM 3aHSATUSIM U i i i
0hOpMIICHHE OTYETOB
[ToarotroBka k 1a0OPATOPHBIM 3aHATUSIM U 10/0.27 i 10
0hOpMIICHHE OTYETOB
BrinonHeHue KypcoBoii paboThl - - -
Brimonnenue PI'P** 107/2,97 64 43
[Toaroroska u cmaya 3K3aMeHa** 20/0,55 - 20
KonTpoub 9/0,25 - 9
OO01mast TpyA0€MKOCTh TUCIUTIINHBI, YaCOB 180/5 72/2 108/3

Onna 3ayerHas equHuna (3E) sxBuBanenTHa 36 yacam.
** OCTaBUTh HyKHOE



4. COAEP)XKAHUWE JUCHUILJIAHBI 110 BUJTAM YYEBHBIX 3AHATUI

4.1 Coaepxanue JeKIIMOHHBIX 3aHATHI

Ne
pasznena
JIACIIUII-

JINHBI

HanmenoBaHue JIEKITMOHHBIX TEM (pa3aesioB) AUCITUTUTMHBI U UX
coJiepxKaHue

O0beM B yacax

O |3

31

1

Pacyer CJ10KHBIX 2JIEKTPHYECKHUX Lenen

[ToHsiTHE CITOKHOM AJIEKTPUYECKOM Lenu. MeToapl pacdera CI0KHBIX
nernei: ypaBHeHuidl Kupxroga, KOHTYpPHBIX TOKOB, HAaJIOKCHHA,
SKBMBAJICHTHOI'O T€HEPATOPA, Y3JIOBBIX OTEHIIMAJIOB.

YacTOoTHBIE XaPAKTEPUCTHKH JJIEKTPUYECKHUX Lemnei

[loHsiTME O KOMIIIEKCHBIX YaCTOTHBIX XapaKTEPUCTHKAaX JIMHEHHBIX
neneii u cucrem. Bxoanele u nepemarounbie KUX. AmmautynHo-
4acTOTHAs, (pa30 - 4aCTOTHAs U aMIUIMTYIHO-(a30Bas XapaKTEePUCTHKH.
KoMIlIeKCHBIE ~ 4YacTOTHBIE  XapaKTEPUCTUKH  UACATM3UPOBAHHBIX
NBYXITOMIOCHBIX 3eMeHTOB. AUX m ®UX mnocnenoBaTenbHbIX LENEl ¢
€aKTUBHBIMH JIEMEHTAMH.

Pe3oHaHCHBIE SIBJIEHHS B 3JIEKTPHYECKHUX LENsIX

Ycnosue pe3oHanca. PezonHaHc B mociieoBaTenbHOM KOHType. llonsTue
PE30HaHCHOU Y4acTOTHI, JIO0OPOTHOCTH, XapaKTEPUCTUIECKOTO
CONpOTUBJICHUS.  YacTOTHbIE  XapaKTEPUCTHUKU  IOCIEAO0BATEIBHOIO
KOHTYpA. YacTtoTHble XapaKTEPUCTUKH BBICOKOJJOOPOTHOTO
MOCJIEI0BATEIbHOTO KOHTYpa BOJHM3M pe30HAHCHOH 4wacToThl. [loHsTHE
paccTpoiiku. Bumbl  paccTpoek: aOCONIOTHas, OTHOCUTEIbHAs |
o0o0mienHas. [TonsTre 36UpaTeTLHOCTH PE30HAHCHOTO KOHTYpa. [Tomoca
MPOMYCKAHUSI W METOJbl €€ OmNpelneieHus. BnusHue Harpy3ku u
BHYTPEHHEI'O CONPOTHUBICHHUS T'€HEpaTropa Ha M30MpaTeibHbIE CBOMCTBA
KOHTYpa.

Pe3zoHanc B mapasuienibHOM KOHType. Pe3oHaHcHas yacrora. YacToTHbIE
XapaKTEPUCTUKH NapajyIeNbHOrO KOHTypa. KOHTyp ¢ HEmojaHeIM
BKJIIOUEHUEM MCTOYHMKA U HarPy3KH.

OCHOBBI TCOPUH YETHIPEXIOJIIOCHHKOB.

Knaccugukanus 4eTbIpexnontocHuKoB. OCHOBHBIC YPAaBHEHHS M CHCTEMBI
IIEPBUYHBIX I1apaMETPOB HEABTOHOMHBIX YETBIPEXITOIIOCHUKOB. (CXeMbl
3aMelLEHUs. Bxonnoe COIPOTHBIIEHUE YETBIPEXIIOJIIOCHUKOB.
DKCIEpUMEHTAIBHOE OIPEIETICHUE IEPBUYHBIX NTaPAMETPOB.

CoenuHenus YETBIPEXITOJIFOCHUKOB. Onpenenenne IIEPBUYHBIX
[1apaMETPOB COCTABHBIX YETHIPEXIIOIOCHUKOB.

XapakTepUCTUYECKUE  MapaMeTpbl M KOMIUIEKCHBIE  YacTOTHBIE
XapaKTEPUCTUKNA HEABTOHOMHBIX YETBIPEXIOIIOCHUKOB. KoMIuiekcHbie
JaCTOTHBIE XapaKTEPUCTUKHU YETHIPEXIIOIIOCHUKOB IPU IPOU3BOJIBHOU
Harpyske.

AHAJIH3 NePeXO0AHBIX NMPOLECCOB B JIEKTPHYECKHX HeNmAX
KJIACCHYECKHM METOA0M

BO3HUKHOBEHHE TMEPEXOJHBIX MPOLECCOB. 3aKOHbI KOMMYTALlMM U
HaYaJIbHBIC YCIIOBHSI.

Krnaccudecknii MeTol aHaiM3a MEepPeXOoAHbIX MpoieccoB. CBOOOMHBIN H
BBIHY)KJICHHBIH pEeXUMBL. OTlpesesieHne MOCTOSHHBIX HHTETPUPOBAHMUS.
OO0masi cxema mpuMeHeHUs Merojaa. llepexoiHple MpoIecChl B IIEMX
MEepBOTO M BTOPOro TOpsAJKAa. 3aBUCUMOCTh XapakTepa IEepeXOIHbBIX
MPOLIECCOB OT PACIOJIOKEHUSI KOpPHEH XapaKTePUCTUUYECKOIO YpaBHEHUS

Ha KOMIUIEKCHOH IIOCKOCTH.




AHAJIM3 NepexX0HbIX MPOLeccOoB B JIeKTPUYECKHUX LemnsaxX
ONepaTOPHBIM METOA0M

OnepartopHbli METOJl aHAJIM3a MEPEeXOAHbIX  mporeccoB. [lpsamoe u
oOparHoe mnpeobOpazoBanus Jlammaca. 3akonst Oma u Kupxroda B
OnepaToOpPHO dhopwme. OneparopHblie CXEMBI 3aMelIECHUS
HNICAIN3UPOBAHHBIX ITACCUBHBIX 3JICMCHTOB. VYuer HCHYJICBBIX HaYaJIbHBIX
ycioBuii. OO1as cxema mMpuMeHEHUs MEeTO/Ia.

HeJsmHelHbIE YJIeKTPUYECKHE HeNd NMPU MOCTOSIHHOM BO3/1eliCTBUH
[IOHSITHE HETMHEWHOrO 3JIEMEHTAa M HEIUHEWHOW DJIEKTPUYECKOW LEIH.
Buasl HeTMHEHHBIX AJIEMEHTOB. MeToabpl pacyeTa HEIMHEWHBIX
AIEKTPUYECKUX Meneil ¢ OAHUM WJIM HECKOJbKUMU HEIUHEHHBIMU
binemeHtamu. llocrmemoBaTenbHOe M TMapaieIbHOE MpPeoOpa3oBaHUE B
HEJTMHEHHBIX 3IIEKTPUUYECKUX LensX. Hcnonp3oBanue METOAa
SKBHUBAJIECHTHOIO TE€HEpaTopa JJisi pacyeTa HEJIMHEHHOW SJIEKTPUYECKOU
LICTIH.

HesqmHeliHble  JJIEKTPpUYECKMe  IeNd  NPH  TApMOHHYECKOM
BO3/1eiiCTBUU

[loHsiTHE AaNMpPOKCHMAIMU XapaKTEPUCTHUK HEIMHEHHBIX AJIEMEHTOB.
Mertoapl anmpoKCUMALIMM  XAPAKTEPUCTUK HEIMHEHHBIX HJIEMEHTOB:
MOJIMHOMMAJIbHAS M JIMHEHO-KycouHas. [loHsTHe anmpokcuMupyomas u
anmnpokcumupyeMas Gpysakmun. [TorpenHoCTh anmpoKCUMAIUUd U METOIBI
WX ONpPEIEIICHNUS.

OnpeneneHue peaklUUy HETWHEWHOM €M METOJIOM TpeX OpIuHaT.
[TonsiTe HampspDKeHHS W yriia OTceukd. PacyeT cmekTpa curhHaiza Ha
BBIXOJI€ HEJIMHEUHOH IICIU.

dileKTpUYecKue PUJIbTPHI.

[Tonatue »snexTpuueckoro ¢uustpa. Kiaccudukanms ¢GuibTpoB: 1O
WCIIOJIB3YEMOM  JJIEMEHTHOM  0a3e, MO  PacHoOJIOKEHHUIO  IOJIOCHI
NPOMYCKaHUs Ha IIIKaJie YacTOT, N0 (YHKIMU (PUIbTPALIUH.

[IpyHIMI TTOCTPOCHUS XapAaKTEPUCTHUK DJICKTPHUYECKUX (HIBTPOB C
¢ynkuusmu barrepopra u Yebbiuena. [Tonarue nopsaka ¢pumastpos. Mx
CpaBHUTEJIbHAs XapaKTEPUCTHKA.

10

ITocTpoeHne NacCUBHBIX YIEKTPHYECKUX GUIBTPOB

[TonsTue maccuBHOTO (QrbTpa. OOMMI MPUHIMIT TOCTPOSHUS TACCUBHBIX
¢mibTpoB. Mcmonp3oBaHME KAaTAlIOXHOTO METOJA JJs TOCTPOCHUS
(bUIBTPOB.

[1-o0pasueie u T-oOpasubie cxembl mnoctpoeHuss DPHY  paznuyHbIx
nopsiakoB. [lonsitue HU-mpototum.

[Tpuniun npeobpazoBanus HY-npororumna B cxemsl ®BY u T1D.

BCEI'O

34

12

4.2

Coaep:kaHyue NPaKTHYECKUX 3aHATHI

Ne
/o

Ne paznena

HaunmenoBanue 1abopaTopHBIX pabOT, MPAKTUYECKUX 3aHATHI
JMCITUTUTHHEI

O0BeM B yacax

O

3

31

1

1 Pacder ClI0KHBIX PE3UCTUBHBIX IIETIEH METOAOM YpaBHEHUM
Kupxroga

2

1 PacdeT ClI0KHBIX pE3UCTUBHBIX 1EME METOIOM KOHTYPHBIX
TOKOB

[98)

PacdeT cIT0KHBIX PE3UCTUBHBIX ueneﬁ METOJ0M HAJIOXKCHU

PacdeT CII0KHBIX PE3UCTUBHBIX LETIEN METOAOM
SKBHUBAJICHTHOI'O '€HepaTopa

1 Pacuer CI0KHBIX PE3UCTUBHBIX LIETIEH METOOM Y3JIOBBIX
[MOTEHIMAJIOB

BCEI'O

10




4.3 Conepxanue J1a00pATOPHBIX 3aHATHI

No | Ne pazpena . | O0Bem B yacax
HaumenoBanue 1abopaTtopHbIX paboT, MPaKTUYECKUX 3aHITUN
I/T1 | IUCIUAILINHEI O 3 31
1 3 VccrnenoBanue yCTpOHCTBA U IPUHIUIIA PAOOTHI yueOHO- 2
nmabopatopHoi ycranoBku NI ELVIS 11
2 3 VccrnenoBaHue pe30HAHCHBIX SBJICHUN B TIOCIIEIOBATEIEHOM 2 4
KOJIeOATEIIbHOM KOHTYPE
3 4 OmnbITHOE OIpeesieHNe EPBUYHBIX TapaMeTpoB ' — obpaznoro | 2
YEeTHIPEXIOJIOCHUKA
4 5 lccnenoBanue nepexoaHbIX IIPOLIECCOB B LIEIISIX IIEPBOTO 2 4
nopsiIKa
5 5 lccnenoBanue nNepexoqHbIX MIPOLIECCOB B LIETISIX BTOPOTO 2
nopsiIKa
6 7 HccnenoBanue HETMHENHBIX LIENel MPU MOCTOSHHOM 4
BO3JICHCTBUHU
7 8 HccnenoBanue HEMMHEMHBIX IENEN TPYU TapMOHUYECKOM 4
BO3JICHCTBUHU
8 9 HccnenoBanue paboThl MPOCTOTO PEKEKTOPHOTO GHIIBTPA 2 2
9 10 HccnenoBanue xapakrepuctuk ®HY Yebbimera 2
10 10 HccnenoBanme xapakrepuctuk @BY Yebsliera 2

BCEI'O | 24 |10

5. IEPEYEHb MHHOBALIMOHHBIX ®OPM YUYEBHbIX 3AHSITHI1'

IIpenooasanue Oucyuniumsl OA3Upyemcs HA pe3yibmamax HAYYHLIX UCCLe008AHUL, NPOBOOUMbLX
VpTUCHU Cubl'VTH, 6 mom uyucie ¢ yuemom pecUOHATbHbIX 0COOeHHOCmel NpoghecCUOHATbHOL
OdesimenbHOCMU 8bINYCKHUKO8 U hompeonocmell pabomoodamerell.

No O6beMm B Bun Hcnonb3yembie
i Tema yacax* y4eOHBIX | WHHOBAIIMOHHBIC
O 3 3aHATUI (hopMBbI 3aHATHI
| OCHOBBI TEOPUH YETBHIPEXTIOIIOCHUKOB 4 Jlexuus I'pynnoseie
JTUCKYCCHUH
WccnegoBanue HenUMHEHHBIX 1mened mpu | 4 Jlaboparo Macrep-knacc
2 |[rapMOHMYECKOM BO3JICUCTBUM pHas
pabota
BCEI'O | 8

* He menbIie HWHTCPAKTHUBHBIX YaCOB

6 YYHEBHO-METOJMYECKOE I THO®OPMAIIMOHHOE

OBECIIEYEHHME 110 JUCHUITJIMHE

6.1 Cicoxk OCHOBHOI JIMTEPATYPbI
1. bakamor B. II., ImutpukoB B. @., Kpyk b. 1. OcHoBBI Teopuu 1eneit: YueOHOe mocodue s

By30B. — MockBa: ['opsiuast munus—TenexkoM 2013 r.— 596 c. — DneKTpOHHOE U3IaHHUE.
2. TTonos B. I1. OcHoBbl Teopun neneit: yaed. st By3os / B. I1. ITonos. - U3x. 6-e, ucn.- M.: Beic.
mK., 2007.

6.2 CiMcoK J10MOJTHUTEIbHOH JIUTEPATYPHI

1 v o o

YyecTb pa3BuTUE Y 00YYaAOLWMXCA HABbIKOB KOMAaHAHOW PaboTbl, MEXAUYHOCTHOM KOMMYHUKALUK, MPUHATUA PeLLUEeHNUN,
NIMAEPCKUX KAyecTB (BK/tOYas NpoBefeHWe WHTEPAKTUBHbIX JEKLUMNA, FPYNNOBbIX AUCKYCCUM, PONEBLIX WUFP, TPEHUHIOB,
aHan3 CUTyaUnin U UMUTALMOHHBIX Moaenen).



1. barypa M.II. Teopust snekTpuveckux meneil [DnexkTpoHHbIH pecypc]|: yueOHuk/ batrypa M.IIL.,
Ky3nenoB A.Il., KypyneB A.Il.— DiekTpoH. TeKCcTOBble AaHHble.— MuHCK: Brinmiimas mikona,
2015.— 607 c.— Pexwum nocryna: http://www.iprbookshop.ru/20147.

2. Cobones B.H. Teopus snekTpuueckux nenei [nekTpoHHbIi pecypc]: yueOHoe mocodue ams By30B/
Co6oneB B.H.— DnexTpoH. TekcTtoBbie nanHbie.— M.: ['opsiuas nmunams - Temekom, 2014.— 502 c.—
Pexxum noctyna: http:// www.iprbookshop.ru/25088.

6.3 UndopmanmoHHoe odecnedenne (B T.4. HHTEPHET- PECYPCHI).
1. Odwunmansuerii caiit UISL.RU/ (nata obpamenus: 1.09.2016)

2. Enunas Hay4HO-0OpasoBatenbHas anekrponHas cpena (E-HODC) YpTUCH http://aup.uisi.ru/

3. DnextponHas 6ubmmoreuynas cuctema «IPRbooks» /http://www.iprbookshop.ru/ noctyn no noruny
Y TIapOJTIO

4. Dnextponnslil karaior ABK ASBOOK

5. [TomHoTekcTOBass 0a3a JaHHBIX Yy4eOHBIX ©  MeToamueckux mocobuiri Cubl'YTU
http://ellib.sibsutis.ru/cgi-bin/irbis64r 12/cgiirbis 64.exe? LNG=
&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&Z211D=&S21CNR=
JOCTYII 10 JIOTUHY ¥ TTapOJTIO

6. Hayunas snextponHnas 6ubnnoreka (HOb) elibrary http://www.elibrary.ru

7. EnuHoe OKHO nocTymna K oOpa3oBaTenbHBIM pecypcam http://window.edu.ru/

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIVIMHBI 1 TPEBYEMOE
ITPOI'PAMMHOE OBECIIEYEHHE

HaumenoBanue Bun HaunmenoBanue o6opynoBaHus,
ayIUTOPUH, 3aHATUN IPOTPaMMHOTO 0OecTieueHUs
KaOWHETOB,

naGopaTopuii
JlexuroHHas Jlekuonusle — KOMIIBIOTED;
ayIUTOPUS 3aHATUSA — MYJIbTUMEIUMHBINA TPOEKTOP;
— 3KpaH;
— JIOCKa.
Jlaboparopus 208 JlaGoparopHbie u - MEPCOHAIBHBIE KOMIIBIOTEPE MOAKIIOYEHHbIE
YKNe3 MPAKTUYECKHUE B JIOKAIbHYIO C€Thb M ceTb VHTepHerT,
paboThI paboTaromiye noJ yIpaBIEHUEM

onepanroHHon cucreMbl Windows 7,

- obopymoBanue:  y4eOHO-TabOpaTOpHBIE
yctanoBku NI ELVIS I Bundle (For Academic
Use Only) lincludes NI ELVIS II Workstation
and NI, crenasl naboparopusie mo TOII,
ocumorpagamust C1-73, BoneTMeTpsl B7-58,
npubopsr ['3-112.

- mporpammHoe obecnieuenue OpenOffice.

JlaGopaTtopus 311 CamocTosiTenbHast - MEPCOHAIBHBIE KOMITBIOTEPE MOIKIIOYEHHbBIE
VKNe5 pabota B JIOKaJIbHYIO CE€Tb U ceTb LHTepHer,
paboTaroniue noJI YIpaBJICHHEM

orepanrnoHHo# cuctembl Windows 7,
- mporpamMMmHoe obecrieuenne OpenOffice.

8§ METOANYECKHUE YKA3ZAHUA IJIS1 OBYHAIOIUXCA ITO OCBOEHHIO



JTACHUILIMHDBI

8.1 IloaroroBka K JJeKUMOHHBIM, MPAKTHYECKHAM H JJA00PATOPHBIM 3aHATHAM
Ha nexnusx HEoOXOOMMO BECTH KOHCIEKTHpPOBAaHWE yueOHOTo MaTepuasna, oOpamiarh BHUMaHHUE Ha

KaTeropuu, GopMyIUpOBKH, PACKPHIBAIOIINE COJEPKaHUE HAYUHBIX SIBJICHUM U MPOLECCOB, HAyYHbIE
BBIBOJIbI U MTPAKTUYECKHE PEKOMEHIALINH.

KoHncnekr neknuu nydiie moApas3ieisTh Ha IMYHKThl B COOTBETCTBMM C BONPOCAaMH IUIaHA JIEKIHUH,
MpeIIoKeHHbIMU TpenojaBaTeneM. CrneayeT oOpaliaTh BHUMAaHHE Ha aKIIEHTHI, BBIBOJbI, KOTOpHIE
JIeNiaeT JIEKTOp, OTMeuasi Hanbosiee BaKHbIe MOMEHTHI B JIEKIIMIOHHOM MaTepHale.

Bo Bpemsi nekinuu MOXHO 3a/laBaTh MPENOAABATENI0 YTOYHSIOIIME BOMPOCHI C II€JIbI0 OCBOEHUS
TEOPETUUYECKHUX MOJIOKEHUH, pa3pelIeHHs] CIIOPHBIX BOIIPOCOB.

8.2 CamocTosiTeibHAs padoTa CTYJ1EHTOB
YcnemrHoe 0CBOeHHE KOMIETEHUUH, (POPMUPYEMbIX JAaHHOW y4eOHOW AMCIUIUIMHOM, Mpeanosaraet

ONTUMAJFHOE UCTIOJF30BaHNE BPEMEHH CaMOCTOSITEIbHON PaOOTEHI.

[MoaroroBka K JIGKIMOHHBIM 3aHSATHUSM BKJIIOYAeT BBHIMOJHEHWE BCEX BHJOB  3aJaHUM,
PEKOMEHIOBAaHHBIX K KaXKIIOW JIEKIIUH, T. €. 3aJaHUS BBITIOTHSIIOTCS €IIe 10 JCKIIMOHHOTO 3aHSATHUS 10
cooTBeTcTByOIIEeH Teme. llemecooOpa3Ho mopabaThiBaTh CBOM KOHCIEKT JICKIIMU, Jeias B HEM
COOTBETCTBYIOIIME 3aIIUCH U3 JUTEpaTyphl, PEKOMEHAOBAHHOI MpernoaBaTesieM U MPeayCMOTPEeHHON
y4eOHOU MTPOTrpaMMOii.

Bce 3apanus k 1abopaTopHbIM paboTam, a TakyKe 3aJaHusl, BBIHECEHHbIE HAa CAMOCTOATEIbHYIO padoTy,
PEKOMEHIYETCsI BBITIOJNHATh HETMOCPEICTBEHHO TMOCIE COOTBETCTBYIOMICH TEMBI JIEKIIMOHHOTO Kypca,
9TO CHOCOOCTBYET JydllIeMy YCBOCHUIO MaTepHalia, TIO3BOJISET CBOCBPEMEHHO BBISBUTh U YCTPAHHUTH
«mpo0enbl» B 3HAHUAX, CHCTEMATHU3MpPOBATh paHee IMPOWUICHHBIM MaTepual, Ha €ro OCHOBE
MPUCTYIUTH K TIOTYYCHUIO HOBBIX 3HAHHUH U OBJIAJICHUIO HABBIKAMHU.

CamocTosTenbHas paboTa BO BHEAYAUTOPHOE BPEMSI COCTOUT U3:

- IOBTOPEHUS JIEKIIMOHHOTO MaTepHaa;

- IOJITOTOBKY JTa0OPAaTOPHBIM padboTaMm;

- U3YYCHHS Y4eOHO-METOIUYCCKON M HAyYHOU JIUTEPaTypHI;

- U3y4YEHUS] HOPMATHBHO-IIPABOBEIX aKTOB;

- pemeHus 3a1a4, MPeayCMOTPEHHBIX Ha JJaOpaTOPHBIX paboTax;

- MOATOTOBKH K KOHTPOJILHBIM paboTaM, TECTUPOBAHUIO U T. II.;

- MOATOTOBKYU K CEMHHAPAM YCTHBIX JOKIIAI0B (COOOIIEeHU);

- BBITIOJIHEHUSI KOHTPOJIBHBIX PaboT IO 3aJaHHI0 TPEIo1aBaTes;

- BBITMIOJTHEHHUS KYPCOBBIX PabOT (KypCOBBIX IPOEKTOB), PETYCMOTPEHHBIX YUSOHBIM IIAHOM;

- MPOBEJIECHUE CAMOKOHTPOJIS IYTEM OTBETOB HAa BOIPOCHI TEKYIIETO KOHTPOJS 3HAHUN, pEIICHUS
MIPE/ICTABICHHBIX B Yy4eOHO-METOAMYECKUX MaTepuanax TUCIHUIUIMHBI 33734, TECTOB, HaIHCAHUS
pedeparoB U 3cce O OTAEIbHBIM BOIPOCAM U3y4aeMOU TEMBI.

8.3 IloaroroBka K NpOMeKYTOUHOMN aTTECTALUMN
[Ipu moaroToBKE K MPOMEKYTOUHOM aTTECTAIIMU HEOOXOAUMO:

- BHUMATCJIBHO H3YUYUTH MNCPCUYCHBL BOIIPOCOB U OIPCACIUTb, B KAKUX HCTOUYHHKAX HAXOIATCA
CBCACHHUA, HCOGXOZ[I/IMBIG JJIA OTBETA HAa HUX,

- BHUMATEIbHO IIPOYUTATh PEKOMEHAYEMYIO TUTEPATYPY;

- COCTaBUTh KPAaTKHE KOHCIEKTHI OTBETOB (TNIAHBI OTBETOB).

OcBoeHUE AUCIUIUIMHBI ITPETyCMATPUBAET TIOCEIICHUE JICKIIMOHHBIX 3aHATUH, BBIITOJHEHHUE U 3aIUTY
71a00paTOPHBIX, MPAKTHIECKUX pabOT, KypCOBOM pabOThI, CAMOCTOSITEIIBHONW PaOOTHI.

2 v o
Lenblo meToaMYecKMX YKasaHui nABaseTcA obecneyeHue obyyalolwmMmca ONTUMAAbHOWM OpraHMsauMu npouecca
M3y4YeHUA SUCUMUMNIUHDI.



Texkymuii KOHTPOJIb JOCTHIXKCHHS PE3yJIbTaTOB OOYYCHHs MO TUCIMIUIMHE BKIIOYACT CIICAYIOIIHE
IPOIIETyPHI:

-KOHTPOJIbHBIE PA0OTHI JUIs IOJYCEMECTPOBOM aTTeCTaIlHH;

-pCIICHNUC MHANBUAYAJIbHBIX 3a/1a4 Ha NPAKTUYCCKUX 3aHATHUAX,

-KOHTPOIIb CAMOCTOSITETLHOW PabOTHI, OCYIIIECTBISIEMbII Ha KaXJIOM JTa0OpPaTOpHOM, MPAKTUIECKOM
3aHSTHUH,

-3amuTa J1abopaTopHbIX padoT.

[TpoMeKyTOUHBI KOHTPOJIb JTOCTHIKCHHUSI PE3yJIbTATOB OOYYCHHS 1O JUCIHUIUITMHE MPOBOIUTCS B
cnenyromux Ghopmax:

-9k3aMmeH (3 cemecTp).

Jnst mpoBeNeHHsT TEKYILEro KOHTPOJSA M IIPOMEKYTOYHOM aTTECTallUd HCIOJb3YIOTCS OLEHOYHBIE
CpelCcTBa, ONMMCAaHNUE KOTOPHIX pacmoioxkeHo B [Ipunoxkennn 1 u Ha caiire (http://www.aup.uisi.ru).




Pabogas nmporpamma aucimiuaasl « Teopust anexTpudeckux nenei» Ha 2020 /20 21 y4. rox:

npuHATa 6€3 H3MEHEHHH  C JOTOJHCHHAMH W/H/TM H3MEHEHHAMH PacCMOTPEHA | 0J100pena
(Hy>XHOE ITOTICPKHYTH )

Ha 3acenanuu kadeapsl MTuMC npotokon Ne /2 or_JL5.85. Pprs)

>
3asenyromuii kapeapoi ﬁfw /H. B. Bynsuinusa/

na sacenannn kadepst UT 1 MC npotokon Ne <19 ot L 5. €%. 7/

A

3apeayromuii kageapoi /]ﬁ’if/’f; / H. B. bByasuimuaa /

Pa6ouas mporpamMMa JUCIMILIHHEL « »Ha20 /20 vy4 rox:

npuHATa 0€3 H3MCHCHHIH C JIOTIOJTHCHHAMH H/WJIH H3MEHEHUAMM PacCMOTpeHa B 0100peHa
(HyHO€E MOXIESPKHYTh)

Ha 3aceJaHuy Kadenaps npoTokoi Ne oT
3apenyromuii kadenpoi / H. B. Byasuimasa
Pa6ou4as nporpaMMa JMCIMIUTHHBI « »Ha20 /20  y4 rox:

npuHATa 6€3 H3MEHEHMH  C JOTOJHCHHAMH W/ H3MEHEHMAMH PacCMOTpPEHA H 0100peHa
(HyHOE ITOTIEPKHYTE)

Ha 3acelanue Kadeapsl pOTOKOI No oT
3apeyromuii kadeapoit / H. B. Byasuigusa /
Paboyas nporpamMma JUCIHIUTHHBI « »aa20 /20 y4. roxm

npuHara 0e3 H3MEHEHHH ¢ JONMOJIHEHHSIMH U/WJIM H3MEHEHHMAMH PacCMOTpPeHa U 0J00peHa
(Hy™HOE MOYEPKHYTE)

Ha 3acelaHud Kadeaps npoTtoxoin Ne oT

3aBenyronmii kadeapoi / H. B. Byasuimusa /




PaGouast mporpamMma nucuurinHbl « Teopust anmekTpuueckux nernei» Ha 20 20 /20 21 yu. rox:

npuHsATa 0€3 U3MEHEHU C JIOTIOTHEHUSIMU W/WJIM U3MEHEHUSIMUA PACCMOTPEHA U 0100peHa
(Hy’>XKHOE ITOJJUEPKHYTh)

Ha 3acenanun kadeapst UTuMC nporokon No oT

3aBeayromuit kadeapoit /H. B. bynpinauna/

Ha 3acenanun kadeapsl UT u MC npoTtokoin Ne oT

3aBeayromuii kadeapoit / H. B. Bynpuinuna /

PaGouas mporpamma IUCHUTITHHBI « »Ha20 /20  yu.rox:

npuHsATa 0€3 UI3MEHEHUH ¢ JONOJHEHUSIMH H/UIH U3MEHEHUSIMU PacCMOTpEeHa U 0100peHa
(Hy>XHOE TTOTYEPKHYTH)

Ha 3aceanuu Kadenpsl POTOKOI Ne oT
3aBenyromnuii kageapoit / H. B. bynpuinuna
PaGouast mporpaMma JUCIUIUTAHBI « »Ha 20 /20  y4.roxm:

npuHsATa 0€3 U3MEHEHU C JIOTIOTHEHUSIMU W/WJIM U3MEHEHUSIMUA PACCMOTPEHA U 0100peHa
(Hy’>KHOE ITOJJYEPKHYTh)

Ha 3aceaHuu Kadeapsl POTOKOIT Ne oT
3aBeayromuit kadeapoit / H. B. Bynpuinuna /
PaGouast mporpaMma JTUCIUIUTAHBI « »Ha 20 /20  y4.roxm:

npuHsATa 0€3 U3MEHEHU C JIOTIOTHEHUSIMU W/WJIM U3MEHEHUSIMUA PACCMOTPEHA U 0100peHa
(Hy’>XKHOE ITOJJYEPKHYTh)

Ha 3aceaHuu Kadeapsl POTOKOIT Ne oT

3aBeayromuit kadeapoit / H. B. Bynpuinuna /




