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1. Ieau ¥ 3a1a4u TUCIHUIIUHBI

Pabouas rnporpamMma  JUCLIUILIAHBI «TEOPUS  JIMHEMHBIX
DJIEKTPUYECKHMX HENEW» (b1.B.3) (ganee — MUCLMIUIMHA) COCTAaBICHA B
COOTBETCTBHUH c TpeOOBaHUAMHU benepanbHOTO roCyJ1apCTBEHHOTO
00pa3oBaTEILHOTO CTAaHAApTa BBICHIETO OOpa3oBaHUST — CHEHUAIUTET IO
crnenuaiabHoCcTH 23.05.05 «CucteMsl oOecriedeHus IBMKEHUS TOE3/I0B» (1anee -
®I'OC BO), yrBepxaeHHoro «27» mapra 2018 r., npukaz MunoOpHayku Poccun
Ne 217 ¢ ywerom mpodeccuoHanbHbix crtangaptoB 17.017 PaGoTHuk mo
OOCITY’)KMBAHMI0O U PEMOHTY YCTPOMCTB IKEJIE3HOJOPOKHOM aBTOMATUKU M
TeneMexanuk, 17.032 Cnenuanuct JUCIETYEPCKOro ammapara no o0CIyKHUBaHUIO
COOPY>KEHUH U YCTPOMCTB HHPPACTPYKTYpPHI KEJIE3HOJOPOKHOTO TpPAHCIOPTA,
17.044 HavaipHHMK yyacTKa IMPOU3BOJCTBA MO TEXHUYECKOMY OOCIYXUBAaHUIO U
PEMOHTY 000pY/I0BaHHUA, YCTPOUCTB U CUCTEM 3JIEKTPOCHAOKEHUS, CUTHAIU3ALIUH,
HEHTPATU3AIUN U OJOKHUPOBKH KEJIE3HOJOPOKHOIO TPAHCIOPTA, YTBEPKIAEHHBIC
npukazoM MuHHCTEpCTBA Tpyaa U COLMAIBHOMN 3ammuThl Poccuiickont denepanunu
ot 23 okta0ps 2015 r. Ne 772H.

Lenpto wu3ydyeHHs] JTUCHUIUIMHBI SBISETCS MOATOTOBKA CTYACHTOB K
U3YUYCHHUIO CHEIHAIbHBIX TUCHUILINH, aKTUBHOMY HCIIOJIB30BAHUIO TOHSATUH U
METOJIOB TEOPHUH JTMHEHHBIX ANEKTPUUECKUX IENEeH MPU aHaIN3€e PEeXUMOB PabOTHI
U TPOCKTUPOBAHUU JJIEKTPUYECKUX I€MEed YCTPOWCTB KEJIE3HOLOPOKHOMN
ABTOMATHKHU U CBA3U, TAKUX KaK PEIBCOBBIE LIETH, TPYIIOBbIE, B3AUMOBIHSIOIINE
U WHJIYKTUBHO CBS3aHHBIC JUHUU: (PUIBTPHI, KOPPEKTOPHI U IPYTHE DJIEMEHTHI
CUCTEM Tiepeiayu MHGOPMAIIMK B YCTPOUCTBAX aBTOMATHUKH U TEJIEMEXaHUKHU.

JI1s1 AOCTHKEHUS e JUCHUUIUIMHBI PEMIAtOTCs CIIEIYIOIINE 3a0a4u:

- HW3YYECHHE TEHJCHUUM B PA3BUTUM YCTPOMCTB KEJIE3HOAOPOKHOU
aBTOMATHKHU U TEJIEMEXAHUKHU;

- U3YYEHUE METOJOB TEOPUU JIMHEWHBIX OJIIEKTPUUYECKUX Ieneld Mpu
aHANMM3E PEKUMOB PaOOTHl M MPOCKTUPOBAHUM IHIEKTPUUECKHUX IENEH YCTPOUCTB
KEJIE3HOJOPOKHON aBTOMATHKHU U TEJIEMEXaHUKU;

- MOJIyYEHUE HABBIKOB pacuéra, MPOECKTUPOBAHUSA AJIEKTPUUECKUX LEIei
YCTPOMCTB KEJIE3HOIOPOKHOM aBTOMATUKHU U TEIEMEXAHHUKHU;

- U3y4YeHue cnenuduku  Oyaymeid mnpodeccud CIeNUaTucTOB TI0
JKCIUTyaTallul, OOCITYy>XKUBAHUI0O W PEMOHTY YCTPOWCTB KEJIE3HOJOPOKHON
ABTOMAaTHKU U TEJIEMEXaHUKHU.

2. IlepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YEHUS M0 JUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B IIPOrpaMMe MarucTparypbl
HHAUKATOPAMM JOCTHKEHHUSI KOMIIeTeHI U

[InanupyembiMu pe3yiabTaTaMH OOYYEHHS MO AUCIUIUIMHE (MOMIYJIIO)
aBisieTcss  opMHpoBaHHE Yy OOydYarONIMXCS KOMIETEHIMHW W/WIW  4acTu



komneTeHIu. CPopMUPOBAHHOCTh KOMIIETEHIIMM W/WJIM YacTH KOMIIETCHIIMHN
OLICHUBAETCS C MOMOIIBI0 HUHAUKATOPOB JOCTHKEHUSI KOMIIETEHIUN

Tabmuua 2.1. IlepedyeHb IUIaHMPYEMBIX peE3ylbTaTOB OOYYEHHUS MO
JUCLUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B MpPOTpaMMe CIeIHMalIuTeTa
WHIUKATOPaMH JTOCTHXKEHHSI KOMIIETEHIIUH

I/IH)II/IKaTOpI)I JOCTHIKCHUSA

N Pe3yjabTaThl 00y4eHUs 0 JUCUMILINHE
KOMIIeTeHIHi

IIK-4: Cnoco0eH pa3padaTbiBaTh NPOEKThI YCTPOHCTB M CHCTEM, TEXHOJIOTHYeCKUX
MPOLECCOB MPOM3BOACTBA, IKCIJIYATALMH, TEXHUYECKOT0 00CTYKUBAHUS U PEMOHTA
3J1€MEHTOB, YCTPOIHCTB U CPEeICTB TEXHOJIOIHYECKOT0 OCHAIIEHUSI CHCTEMBbI o0ecrevyeHnst
JABHKEHUSI N10€3/10B

IK-4.2.1 [Ipumensier OOGyuatomuiicst ymeem:
METOBbI MHXEHEPHBIX | - UCIIOJIb30BaTh NMPUOOPETEHHbIE TEOPETUUYECKUE 3HAHMS MPHU
pacuéroB, NMPOEKTUPOBAHUS U | aHAJIU3€ U pa3pabOTKe Pa3IUYHBIX CUCTEM MKEJIE3HOAOPOKHOM
aHanmu3a XapaKTEPUCTHUK | aBTOMATHKHU, TEJIEMEXAHUKH U CBSI3H;
JJIEMEHTOB W YCTPOWCTB | - TPUMEHATh OCHOBHBIE METOJbl aHaJu3a MW CHUHTE3a
CUCTEMBI oOecrieueHus | MEKTPUUYECKUX  Ilelmed TNpu  NPOEKTUPOBAHMU  CHCTEM
JBUKEHHUS 110E3/10B JKEJIE3HOJOPOKHOW aBTOMATHKH, TEJIEMEXaHUKH U CBSI3H;
- II0JIb30BaThCS COBPEMEHHOM Hay4YHO-TEXHUYECKOU
nHopmarmeld o MeToJaM CHHTe3a Ienell ¢ 3aJaHHBIMU
YaCTOTHBIMH XapaKTEPUCTUKAMH.

3. MecTO IMCHUIUIMHBI B CTPYKTYPe OCHOBHOI MpogdeccnoHalbLHOM
0o0pa3oBaTeJIbHOI MPOTPAMMBI

JIuciuIuiiHa OTHOCHUTCS K 0053aTeNbHOM YacTu/4acTd, (OopMHUpPYeMOit
y49acTHUKaMHU 00pa30BaTEIbHBIX OTHOIIECHUM O710Ka 1 «J{MCIUTIIMHBI (MOTYJIH )».

4. O0beM TMCHUILJIMHBI M BUJIbI Y4e0HOIl padoThI
Jns ounoit popMbl 0OyueHUs:

Tadomuna 4.1.
Buj yyeOHoi padoThI Bcero yacos

KonraktHast pabora (mo BugaM Yy4eOHBIX
3aHATHI) 64
B Tom uucxe:

— nekuuu (JI) 32

— npaktudeckue 3aHsaTus (113) 16

— naboparopHsie pabotel (JIP) 16
CamocrosrenbHas padora (CPC) (Bcero) 76
KonTpoib 4
®opma KOHTPOJIs (TPOMEKYTOUHOU

3, KII

aTTECTallUH)
OO6mas TpyT0eMKOCTh: Jac / 3.€. 144/4




Jist 3a04HOM OpMBI OOYUEHMS:
Tabnuua 4.2

Tabmuma 4.3

. Bceero
Bun yueOHoii paboTnl 4ACOB
KonTakTHas padora (1o BuaM yueOHBIX 3aHSITHIA) 16
B toMm uucne:
— nekuuu (JI) 8
— npaxktudeckue 3ansaTus (113) 4
— naboparopubie padboTs (JIP) 4
CamocrositensHas pabora (CPC) (Bcero) 124
KoHTtpousb 4
®dopma KOHTPOJIs (IPOMEKYTOUYHON aTTeCTalllH) 3, KII
OO0mmas Tpy10eMKOCTh: Jac / 3.e. 144/4
Jl1s1 3a04HOM yCKOpEeHHOUM (OpMBI O0yUCHHUS:
. Bcero
Buj yueOHoii padoThI 4ACOB
KonTakTHas padora (1o BuiaM yueOHbBIX 3aHITHI) 12
B toMm uucne:
— neknuu (JI) 4
— mnpaktudeckue 3ansaTus (I13) 4
— naboparopubie padboTsl (JIP) 4
CamocrositensHas pabora (CPC) (Bcero) 128
KonTtposb 4
dopma KOHTPOIIS (MMPOMEKYTOYHON aTTECTAIINN ) 3, KII
OO6m1ast TpyJ0€MKOCTb: Jac / 3.€. 144/4

5. CTpykTypa u coaepkaHue IMCUMILIUHBI

5.1. Paznensl TUCHUTUTHHBI U COJIEpKaHUE PACCMaTPUBAEMBIX BOIIPOCOB
Jlist ouHOM popmMBI 00yUeHNUS

Tabmwuma 5.1.
HNuaukart
OpbI
HanMeHoBaHHue p
Ne aszjeJa Copep:xanne pa3jgena AOCTHIKEH
n/n p p p usa
JUCHMILIAHBI
KOMIIETEeH
110704
1 OcHoBuble ToOHsATUS W | Jlekyua [. Kiaccudukarmms osnexrpuueckux 1enei. | [1K-4.2.1
3aKOHBI TEOPHH LICIIeH OneMeHTbl  JJeKTpuueckod — menu.  IIpumeHeHue
KnaccuuKanmuu TpU aHAIM3e W pPa3paboTKE CUCTEM
JKEJIE3HOJAOPOKHON  aBTOMATHKH, TEIIEMEXaHUKH W




CBs3U.

CamocmosmenvHas paboma: OIIEpPaTOPHOE
npecTaBlIeHHe rapMOHUYecKux Konebanuii. Bpemennoe
Y 4aCTOTHOE MPEJICTABIEHNE UMITYJIbCHBIX CUTHAJIOB.

HpaKmMUeCKOe 3auamue 1. BpCMCHHOC N 4Y9aCTOTHOC
MpeACTaBJICHNUEC UMITYJIbCHBIX CUTHAJIOB.

ONEeKTpUYecKue  Ienu
pu FapMOHUYECKOM
BO3/€CTBUM +

Jlexyuss 2. PexuM TapMOHUYECKMX KOJleOaHUN B
JUHEHHBIX OJJEeKTpHUecKux mnemsx. Onepanuu Hajg
TapMOHUYECKUMH  KoJeOaHHSAMH.  DHEpreTuvyecKue
XapaKTePUCTUKU TFapMOHUYECKUX KoJieOaHmii.
Ucnonb3oBaHue 3HAHHA O PEKUME TapMOHHUYECKHUX
KojIe0aHUM TpH aHanmu3e U Ppa3paboTKe CUCTEM
JKENE3HOJOPOKHOW ~ aBTOMATHKH, TEJIEMEXaHUKH U
CBSI3U.

Camocmoamenvnas paboma: XapaKTepUCTUKU
3JIEKTPUUECKUX TIEMEH.

Jlabopamopnas paboma I u.1). ViccnenoBanme
YaCTOTHBIX 3aBUCHUMOCTEH CONPOTUBJIEHUH
JIBYXTIOJTFOCHUKOB.

Ipaxmuueckoe 3ausmue 2.Equnauiisl namepenus (1b u
Hm).

[1K-4.2.1

Amnanus Hemnem B
YacTOTHOH obnacTu.
YacToTHBIC
XapaKTEPUCTUKH
MPOCTENIIINX
SIIEKTPUYECKUX  IIeTIEH,
JIBYXTIOTFOCHUKH

Jlexyus 3. TecToBbIe cUrHAIBI. YacTOTHOE M BpEMEHHOE
MpEJCTaBICHUE HEMPEPHIBHBIX BO3ACUCTBUNA U peaKIIuil.
Jlekyus 4. Peakumu Ha  TECTOBBIE  CHTHAJIBI.

DneKTpudecKas enb Kak MHOTOITOJTFOCHUK.
Hcnonb3oBaHue 3HAHUNW O TECTOBBIX CHUTHAJaX IMpH
aHanu3e W pa3paboTKe CHCTEM KEJIe3HOIOPOKHOM
aBTOMATHUKH, TEIIEMEXaHUKH U CBS3H.

Jlexyus 5. KaHoHMYEeCKHEe CXEeMbI HACCHBHBIX
JIBYXITOJIFOCHUKOB.

Jlabopamopnas paboma 1 (u.2). iccnenoBanme
YaCTOTHBIX 3aBUCUMOCTEN CONPOTUBJICHUI
JIBYXITOJIFOCHUKOB.

Tpaxmuueckoe 3ansamue 3. CXxeMbl 9KBUBAJICHTHBIX H
00paTHBIX ABYXITOJTIOCHHKOB.

Camocmosmenvras paboma: N3y9eHNE CBOUCTB
(hyHKIIIT BXOJHBIX COMPOTHBIIEHUH MTACCUBHBIX
JIBYXTIOJTFOCHHUKOB.

[1K-4.2.1

Cunres
JBYXITOIIIOCHUKOB.

Jlexyus 6. PeakTuBHbBIC IBYXIOTOCHUKU. VX 4acTOTHBIE
xapakTepucTukd. [IpreMbl mocTpoeHns MBYXMOMIOCHBIX
cxeM 1o 3amaHHbM yHKuusM Z(p), Y(p). [Ipumenenue
OCHOBHBIX METOJIOB CHHTE3a 2-X TOJIOCHUKOB IIPH
MPOEKTUPOBAHUHT CHCTEM KEIIE3HOI0POKHOM
aBTOMATHKH, TEJIEMEXAHUKHU U CBA3H;

IHpaxmuuecxoe 3anamue 4. CuHTE3 IBYXIOIIOCHUKOB
RC.

Camocmosmenvras paboma. VI3ydenue ycnoBuit
pean3yeMOCTH CXEMBI ABYXIOJIIOCHHKA.

[1K-4.2.1




IIpencrasieHue
JJIEKTPUYECKUX  Lenen
KaK
YETBIPEXIIOIOCHUKOB.

Jlexyus 7. UeThIpEXIIONIOCHUKH, X KiIaccu(uKaims.
Jlexyus 8. YpaBHEHHS SICKTPUYECKOW IIEMU Kak

YeThIpEXNOIOCHUKA (¢ mapaMeTpamu Z u Y). Cxembl
3aMenieHns 4-x mnonrocHuka. IIprMeHeHHe OCHOBHBIX
METOJIOB aHalu3a W CUHTE3a 4-X IONIOCHUKOB IIpPH
IIPOEKTUPOBAHNUHU CUCTEM KEJIE3HONOPOXKHOU
ABTOMATHUKHU, TEIEMEXaHUKU U CBSI3U.

Ilpaxmuuecxoe 3anamue 5. CUHTE3 IBYXIIOJTIOCHHKOB
RL, LC, RC. IIpumMeHeHE OCHOBHBIX METOJIOB aHAIU3a
U CcUHTE3a 2-X TOJNIOCHUKOB MpU TNPOCKTUPOBAHUH
CHUCTEM KeJIC3HOIOPOKHON aBTOMATHUKH, TEIEMEXaHUKU
U CBS3U;

Camocmosmenvhas paboma: usyyeHue mapaMmeTpoB
CXEM 3aMellIeHus] 00PaTUMBIX 4-X IOJIFOCHUKOB.

[1K-4.2.1

CioxHbIe
1IeTI)IpeXl'IO.IIIOCHI/IKI/I .

Jlexyus 9. Cwmemannble  (QopMbl  ypaBHEHHIt
YeThIPEXTIOIIOCHUKOB. MeTo/bl aHan3a U pa3paboTKu
pa3IMYHBIX 4-X-TIONIOCHUKOB JUISI 3JIEMEHTOB CHCTEM
JKEJE3HOMOPOKHOM  aBTOMATHKM, TEJIEMEXaHUKU U
CBSI3U;

Jlexyus 10. CoenmuHEHUS YETHIPEXTIOMIOCHUKOB!
MOCJIeI0BATENIbHOE, MTapalIeIbHOE,
renoyeyHoe. [IpuMeHeHne OCHOBHBIX METOJIOB CHHTE3a

JJIEKTPUYECKUX LeMell MpHU MPOEKTHPOBAHUU CHCTEM
JKEJIE3HOAOPOKHON  aBTOMATHKH, TEIIEMEXaHWKH W
cBs3u. CoOBpeMEHHbIE METOABl CHHTe3a Iemlei ¢
3aJJaHHBIMH YaCTOTHBIMU XapaKTEPUCTUKAMHU

Jlexyus 11. BXxomHble u iepenaTovnbie GyHKINA 4-X-
MTOJTFOCHUKOB. Pabourie koo QpuurenTsr 1 QpyHKINN
nepeayn HAPsHKCHUS, TOKA, MOIITHOCTH.

Jlexyus 12. Ilonstue 38eHa. [lapamienbHoe coemuHeHHE
U CIoco0bI ero peanu3anuu. KackagHoe BctpeuHoe
coenuHeHue. JlnarpaMMbl IPOXOXKICHHSI CUTHATIOB
3BEHbSI C MHOTOMEPHBIMH BXOJJAMHU M BBIXOJJAMHU.
[MpuMeHeHne AuarpamMM JUis aHAIH3a JJICKTPHYECKUX

LIETIeH OpU NPOCKTUPOBAHUU CUCTEM >KEIE3HOJOPOKHOM
ABTOMATUKHU, TEJICMEXaHUKH U CBSI3H;

Ilpakxmuueckoe 3ansmue 6. Pacuetr BXOAHBIX U
TepelaTOYHBIX (PYHKINI 4-X-TIOJFOCHUKOB.
Camocmosmenvras paboma: pelieHne TECTOBBIX 3a1ad
10 pacdeTy BXOJIHBIX M MEPEJaTOYHBIX (DYHKITHIA
3aJaHHBIX 4-X-IIOJIOCHUKOB.

[K-4.2.1

[Tapamerps! nepenaun

Jlexyusi 13. CoOCcTBEHHbIE TapaMeTPhI Nepeaadn
Jlabopamopnas paboma 2. Metonuka onpeeeHHs
apamMeTpoB Iepelaud YeThIPEXIIONIOCHUKOB METOJIOM
KOPOTKOTO 3aMbIKaHHUsl M XOJIOCTOr0 X0OJa.

[1K-4.2.1

OnekTpruyeckue
(bUIBTPHL

Jlexyus 14. Y cnoBus NPOITyCKaHUsI U 3alTUPAHUS
LETOYEYHbIX (QUIBTPOB.
®HY tuna «k». Meronsl cuare3za ®HY tuma «k» ¢

[1K-4.2.1




3aJaHHBbIMH YaCTOTHBIMH XapPaKTCPHUCTHUKAMU.

Jlabopamopnas paboma 3 (4.1)UccrnenoBanue cxem
anekTpuyeckux GpunbpTpoB (Paboune mapamerps
nepeaayn).

Jlabopamopnas paboma 3 (4.2). HccnenoBanue
cxeM onekrpuueckux ¢GuiabTpoB (CoOcTBEHHBIE
napamMeTphbl epeadn).

Jlexyus 15. GUABTPHI TUIIA «MH

Ilpakmuueckoe 3ansmue 7.MeTonuka pacyera
napameTpoB GHILTPOB THIAK» 1 «My.
Camocmosmenvras paboma: pacdeT IapameTpoB
3aJJaHHOTO (DUIIBTPA.

9. Cunres Jlexyus 16. [puémbr  cunTe3a  oOpatumeix | [TK-4.2.1
YETBIPEXTIOTIOCHUKOB YeTBIPEXTOMIOCHUKOB. COBpEMEHHBIE METOBl CHHTE3a
1ernei ¢ 3aJaHHBIMHA YaCTOTHBIMU XapaKTEPUCTHKAMHU
Ipakxmuueckoe 3auamue 8.CocTaBieHne ypaBHEHUN
nepeaaTouHoN (PYyHKIIMKA DPa3BETBICHHON
3JIEKTPUUECKON IIENMU KaK JUHAMUYECKON CUCTEMBI.
Camocmosimenvras paboma: N3yueHHE Pa3BETBICHHON
2JIEKTPUYECKON 1IEMU KaK JUHAMHYECKON CUCTEMBI.
Jlnsa 3a0uHOM (hOpMBI O0YUEHHUS:
Tabmuia 5.2.
Nuauxaro
pol
Ne HaumeHoBaHue AOCTHKEH
Coaepxxanue pa3aesia
n/m | pasgena IMCUUNIUHBI us
KOMIIeTeH
i
1 OcHoBuble TOHATHS U | CamocmosmenvHas paboma: onepamopHoe IK-4.2.1
3aKOHBI TEOPUH TIeTIei npeocmasienue 2apMOHUYeCKUX Koaebanui. Bpemennoe
U yacmomuoe npeocmasiieHue UMNYIbCHbIX CUSHATIOB.
Tpumenenue knaccugurayuu npu anaiuze u
paspabomke cucmem H#ceie3H000POIHCHOU A8MOMATNUKU,
menemMexaHuKy U cessu.
2 Onextpudeckue  1ienu | Camocmosamenvras paboma: XapaKTePUCTHKH I1K-4.2.1
pu TapMOHHYECKOM | DJIEKTpUIecKuX mernei. [lpumenenne pexxnma
BO3JIEHCTBHH HCIIONIb30BaHUS TAPMOHUYIECKHAX KOJIeOaHUH TpH
aHaim3e U pa3paboTKe CUCTEM JKEIEe3HOIOPOKHON
ABTOMATHUKH, TEIEMEXaHUKHU H CBSI3H.
3 Ananmm3 enei B | Jlexyus 1. TecroBble curHanbl. YactoTHOe 1 BpemeHnHoe | [1K-4.2.1
YaCTOTHOH o0xacTu. | mpeAcTaBIeHNE HEMPEPHIBHBIX BO3ACHCTBUI U PEaKIIHi.
YacroTHble Kanonndeckne cxeMbl TaCCUBHBIX IBYXITOIIOCHUKOB.
XapaKTEePUCTUKU Hcnonp3oBanue 3HaHNN O TECTOBBIX CHTHAJIAX MIPH
NPOCTEUILINX aHanm3e U pa3paboTKe CUCTEM JKEIEe3HOIOPOKHON
ANEKTPUYECKUX IIeTel, | aBTOMAaTHKH, TeIEMEXaHUKH U CBSI3H.
JIBYXTTOIFOCHUKH Tpaxmuueckoe 3anamue 1. CXxeMbl 5KBUBaJICHTHBIX U
00paTHBIX ABYXITOJTIOCHHKOB.
Camocmosmenvras paboma: N3y9eHNE CBOUCTB
(hyHKITHI BXOJHBIX COMPOTUBIIEHUH TACCUBHBIX
JIBYXITOJIFOCHUKOB.
Ilpakxmuueckoe 3anusmue 2. PacueT BXOAHBIX U
nepeaaToYHbIX QYHKIUN 4-X-TIOTFOCHUKOB. MeTop
aHanm3a u pa3paboTKU Pa3IUYHbBIX 4-X-TIOJTFOCHUKOB JIs
2JIEMEHTOB CUCTEM XEJIE3HOIOPOXKHOU aBTOMATUKH,




TCICMECXAaHUKU U CBA3U,

Cunres
JIBYXTIOJTIOCHUKOB.

CamocrositensHas padota. Vzyuenne ycioBuii
peanu3yeMoCTH CXEMBI JBYXIOIOCHUKA. [I[puMeHeHune
OCHOBHBIX METO/IOB CHTE3a 2-X MOJIOCHUKOB IIPH
IIPOEKTUPOBAHNUU CUCTEM KEJIE3HOJOPOKHON
ABTOMATHKH, TCICMCXaHHUKHN U CBA3HU,

[1K-4.2.1

IIpencraBienue
3IEKTPUIECKUX
Kak

YeThIPEXTIOIIOCHUKOB.

eneu

Jlexyus 2. UeThIpEXIIONIOCHUKH, UX KIaccu(UKaIus.
YpaBHEHUS ICKTPUICCKON IETH KaK
YeTHIPEXTOIIOCHUKA (¢ mapameTpaMu Z U Y). CxeMbl
3amernieHus 4-x momocHuka. OCHOBHBIC METO/IbI
aHajn3a U CUHTE3a 4-X MOJIOCHUKOB MPU
MPOCKTUPOBAHUY CUCTEM JKEJIE3HOJOPOKHON
aBTOMATHKU, TEIEMEXaHUKH U CBSI3H.
Camocmosmenvhas paboma: usyyeHue mapaMmeTpoB
CXEM 3aMelIeHus] 00PaTUMBIX 4-X IOJIFOCHUKOB.

[K-4.2.1

CioxHbIe
1IeTI)IpeXl'IO.IIIOCHI/IKI/I .

Jlabopamopnas paboma 1. Viccinenopanue

YaCTOTHBIX 3aBUCUMOCTEN CONPOTUBJIEHUH
JIBYXTIOJTFOCHUKOB.

Camocmosmenvhas paboma: pelieHne TECTOBBIX 3a/1a4
10 PacueTy BXOAHBIX U TEPEIATOUHBIX (PYHKITHIA
3aJaHHBIX 4-X-TTOJIOCHHUKOB.

[K-4.2.1

[Tapamerpsl nepenauu

Jlabopamopnas paboma 2. OnpeneneHne mapaMmeTpoB
nepeaady 4YeThIPEXIT0IFOCHUKOB METOJ0M KOPOTKOTO
3aMBIKaHUS ¥ XOJIOCTOTO XO7Ia.

Pacuer napameTpoB nepeaaun YeThIpEXIOJIIOCHUKOB.

[K-4.2.1

DNEKTPUICCKUE
(OUITBTPEL

Jlexyuu 3,4. DHY tuma «k» 1 «my».Y crioBust
MPOIYCKaHHS U 3alTUPAHUS [EMOYEUHBIX (PHIBTPOB.
Meronpl cuaTeza ®HY tuma «k» ¢ 3amanHbIMU
YaCTOTHBIMHU XapaKTEPUCTHKAMH.

Meroauka pacdera mapameTpoB QrIbTpoB THHAKK» 1
«my. CaMmocTosTensHas paboTa: pacueT mapaMeTpoB
3alaHHOTO (PHUITBTpA.

[1K-4.2.1

Cunres
YETBIPEXITOIFOCHUKOB

Camocmosmenvraa paboma: n3ydeHNe pPa3BETBICHHON
SJIEKTPUYECKON IIeMM KaK JUHAMHYECKOW CHCTEMBI.
CoBpeMeHHBIE METONBI CHHTE3a IIeNel ¢ 3aJaHHBIMH
YJaCTOTHBIMHU XapaKTePUCTUKAMH

[1K-4.2.1

Tao0muia 5.2.

Jl1s1 32049HOM YCKOPEHHOU (OPMBI 0O0yUEHHUS:

HaumeHnoBaHnue
pa3aesia IUCHHIIIHHBI

Copnep:xanue pa3jena

HNuaukaro
psl
JOCTHIKEH
us
KOMIIETEH
107071

OCHOBHBIE TOHATHI |
3aKOHBI TEOPUH TIeTIeH

Camocmosmenvuas paboma. ONepaTopHOE
npeAcTaBlieHHE TAaPMOHUYECKHUX KOIeOaHui.
BpemeHHOe 1 YacTOTHOE MPECTaBICHNE UMITYJIbCHBIX
curHanos. [IpumeHenne ki1accupuKauyuy Npyu aHaJIU3e U
pa3paboTKe CUCTEM >KEeJIE3HOJOPOKHON aBTOMATHKH,
TEJIEMEXaHUKU U CBA3H.

[1K-4.2.1

ONEeKTpUYecKre  Lenu
pu TapMOHUYECKOM
BO3IEHiCTBUHA

Camocmosmenvras paboma: XapaKTEPUCTUKU
JNIEKTPHYECKUX Iierieid. [IpuMenenne pexxuma
HCIOJIb30BaHMsI TAPMOHUYECKHUX KOJeOaHNi pH
aHaJIM3e U pa3padOTKE CUCTEM JKEJIEe3HOAOPOKHON

[1K-4.2.1




AaBTOMATHKH, TCIICMCXaHHUKH U CBA3U.

nemneun B
o0acTu.

Ananus
YaCTOTHOM
YacToTHBIC
XapaKTepUCTUKHU
MPOCTENILINX
SJIEKTPUYECKUX  LIeTEH,
JIBYXITOJTIOCHUKHA

Jlexyus 1. KaHoHMUYECKHE CXEMBI TACCUBHBIX
JIBYXITOJIIOCHUKOB. VCI0JIb30BaHNE 3HAHNUN O TECTOBBIX
CUTHaJIaX [IPU aHAJIN3e U pa3paboTke cHCTeM
JKEJIE3HOI0POKHOM aBTOMATHKH, TEJIEMEXAaHUKU U
CBSI3HU.

Camocmosmenvras paboma: U3y4eHHE CBOWCTB
(hyHKIHI BXOJHBIX COMPOTHRIICHUH MTACCUBHBIX
JIBYXITOJTIOCHUKOB.

Ipaxmuyeckoe 3anamue 1. Pacyer BXOAHBIX U
nepeaaTovYHbIX QYHKIUN 4-X-TOTI0CHUKOB, MeTo b
aHaJln3a U pa3pabOTKH Pa3IUYHbBIX 4-X-TIOJIFOCHUKOB JIJIs
3JIEMEHTOB CUCTEM KEJIE3HOIOPOKHON aBTOMATHKH,
TEJIEMEXaHUKHU U CBSI3H;

[1K-4.2.1

Cuures
I[BYXHOJHOCHI/IKOB.

Camocmosmenvras paboma. VIzydenue ycnoBuit
pean3yeMOCTH CXeMBI ABYXIOOCHUKA. [IpuMenenue
OCHOBHBIX METO/IOB CHHTE3a 2-X MOJIOCHUKOB IIPH
MIPOEKTUPOBAHUH CHCTEM KEIE3HOAOPOKHON
ABTOMATHKH, TEIEMEXaHUKHU U CBSI3H;

Ipaxmuueckoe 3anamue 2. CHHTE3 IBYXIOJIIOCHUKOB
RL, LC, RC.

[K-4.2.1

IIpencraBnenue
JIEKTPUIECKUAX
KakK

YEThIPEXIIOTIOCHUKOB.

nemneun

Camocmoamenvrasa paboma. YeTbIPEXTIONIOCHUKHI, UX
KJIacchUKanus.

YpaBHEHHUS 3IEKTPUUECKON LEMU KaK
YeTRIPEXTIOMIOCHUKA (¢ TTapamerpaMu Z 1 Y). CxeMbl
3amerieHns 4-x nomocHuKa. OCHOBHBIE METOBI
aHaJv3a U CHHTE3a 4-X MOJIFOCHUKOB TPU
MPOCKTUPOBAHUH CHCTEM KENE3HOJJOPOKHOM
ABTOMATHKH, TEJICMEXaHUKH U CBSI3H.
Camocmosmenvras paboma: usyyeHue NapameTpoB
CXEM 3aMelIeHus1 00paTUMBIX 4-X MOJIOCHUKOB.

IK-4.2.1

CroXHbIE
YETHIPEXTIOIFOCHUKH.

Jlabopamopnas paboma 1. UccnenoBanue

YaCTOTHBIX 3aBUCUMOCTEN CONPOTUBJICHUN
JIBYXTIOJTFOCHUKOB.

Camocmosimenvras paboma: penieHue TECTOBBIX 3a1ad
0 pacyeTy BXOJHBIX H ePEIaTOYHbIX (YHKITHHA
33JJaHHBIX 4-X-TIOJIIOCHHUKOB.

[1K-4.2.1

ITapamerpsl niepenauu

Jlabopamopnas paboma 2. OnpeneeHne mapaMmeTpoB
Mepeayn YeThIPEXTOTFOCHUKOB METOZOM KOPOTKOTO
3aMBIKaHUS ¥ XOJIOCTOTO XOJIa.

PacueT mapaMeTpoB mnepeiavn YeThIPEXIONIOCHUKOB.

[1K-4.2.1

DNeKTpuUecKue
(bUIBTPHL

Jexyusa 2. DHY tama «k» u «my».Y cIIOBUS TPOITyCKaHU
1 3alMpaHys LeToYedHbIX GUIbTpoB. MeTonsl cuHTe3a
®OHY tuma «k» ¢ 3a0aHHBIMA YaCTOTHBIMA
XapaKTEpPUCTHUKAMU.

Meroauka pacuera napamerpoB GHIBTPOB TUMA «k» 1
«my.

CamocrosiTenbHas paboTa: pacdeT napameTpoB
3aJaHHOro (GMIIBTpA.

[1K-4.2.1

Cunres
YETHIPEXTTIOTFOCHUKOB

CamocmosmenvHasi pa6oma: H3YyUCHHUC paSBeTBJ'IeHHOﬁ
3J'I€KTpI/I“I€CKOﬁ O  Kak ,Z[I/IHaMI/I‘IGCKOﬁ CHUCTEMBI.
COBpeMeHHBIe METOAbI CHHTE3a uenel}i C 3aJJaHHbIMHU
YAaCTOTHBIMHA XAPAKTCPHUCTUKAMU

[1K-4.2.1




5.2. Pa3nesnsl IUCHUIUIHHEI M BUIBI 3aHATHAM

Jnist ouHOM (OPMBI O0YUEHUS:

Tabnuna 5.3.
Ne HaumeHoBaHue pa3jaesia I m JIP CPC Beero
n/n JUCHUIIJINHBI
1 2 3 4 5 6 7
1 OcCHOBHBIE MTOHATHS U 3aKOHBI TEOPUU
. 2 1 - 8 11
nenei
2 | DneKTpUYecKue Ueny Mpu
. 2 2 2 8 14
FapMOHI/I‘ICCKOM BO3C€UCTBUU
3 Amnanus 1eneii B 4aCTOTHOM 00J1aCTH.
YacTOTHBIE XapaKTEPUCTHKU
. . 6 2 4 10 22
HpOCTeI/IIlII/IX SHCKTpI/I‘IeCKI/IX Oereu,
I[ByXHOIIIOCHI/IKI/I
4 CunTe3 ABYXIOIIOCHUKOB. 2 2 - 10 14
5 [IpencrapiieHue 3JASKTPUYSCKUX 1eneH
4 2 - 8 14
KaK 4ETHIPEXIIOJIOCHUKOB.
6 Cio>XHBIE YeTHIPEXITOTFOCHIKH. 8 2 - 3] 16
7 ITapamerpsl iepenauu 2 1 4 4 11
8 Onekrpuyeckre GUIBTPHI 4 2 6 10 22
9 Cunres quBIpéxnon}OCHI/IKOB 2 2 - 12 16
Hroro 32 16 16 76 140
KoutpoJnb 4
Bcero (001mas Tpy10eMKOCTb, Jac.) 144
Jst 3a09HOM (HOPMBI OOYUEHUS:
Tabnuma 5.4.
Ne HaumeHoBaHue pa3zjaesia 1 m JIP CPC Beero
n/n JTUCIUTIINHEI
1 2 3 4 5 6 7
1 OCHOBHBIE IIOHATHS U 3aKOHBI TEOPUH
. - - - 16 16
memnei
2 DJIeKTpUYECKHE LIEIH PU
TFapMOHUYECKOM BO3JICHCTBUU ) i i 16 16
3 Amnanus 1enei B 4aCTOTHOM 00J1aCTH.
YacToTHbBIE XapaKTePUCTUKU
. N 2 4 - 14 20
MPOCTEUIIINX DIICKTPUICCKUX TETCH,
JIBYXITOJTFOCHHKH
4 CHUHTE3 IBYXITOIOCHUKOB. - - - 16 16
5 [pencraBiieHre IEKTPUICSCKUX TeMel ) 1 14
KaK YEThIPEXTIOTFOCHUKOB. i i
6 CHOXHBIEC YETBIPEXTIOTFOCHHKH. - - 2 14 15
7 | Tlapamerpsl nepenauu - - 2 14 17
8 OnexTpudeckne GUIBTPHI 4 - - 10 14
9 CuHTE3 YeThIPEXIIOIIOCHUKOB - - - 12 12




Utoro | 8 | 4 | 4 | 104 140

KoHnTtpous 4
Bcero (00111ast TPYTIOEMKOCTb, Yac. ) 144
Ji1st 3209HON YCKOpEeHHOU (OpPMBI O0YUEHUSI:

Tabnuma 5.4.

X | Haenosamncpasenn |y [ gy | ogp | cpe | Beero
1 2 3 4 5 6 7
1 | OcHOBHBIC TOHATHS U 3aKOHBI TEOPUU

— - - - 14 14
2 | DneKTpUYecKHUe ey Mpu
rapMOHUYECKOM BO3/IEHCTBUMI i i i 16 16
3 | AHaiu3 1enel B 4aCTOTHOW 00IacTH.
YacTOTHBIE XapaKTEPUCTHKU
MPOCTEUINX JIEKTPUUECKUX LIETIEH, 2 2 i 16 20
JIBYXTIOJTFOCHUKH
4 CuHTe3 NBYXIOIIOCHUKOB. - 2 - 16 18
5 | llpencraBienue dIEKTPHUYECKUX IIEMEH
KaK 4eTBIPEXTIOFOCHUKOB. i i i 12 12
6 CJ105KHBIC YETHIPEXITOTFOCHUKH. - - 2 14 16
7 [TapameTpsr iepenadmn - - 2 14 16
8 OneKkTpudIecKue GUILTPHI 2 - - 12 14
9 | CuHTe3 Y4eTHIPEXTIOMIOCHUKOB - - - 14 14
Hroro 4 4 4 128 140
Kontpoun 4
Bcero (00111ast TPYI0EMKOCTb, Yac.) 144

6. OueHoYHbIe MaTepUAJIBI IS POBEeHNUS TEKYIEro KOHTPOJIs
yCleBaeMOCTH U MPOMEKYTOYHOM aTTeCTAIUM 00y4AIOMIUXCS N0 AUCIUILIHHE

OreHOYHbIE MaTepuaibl O TUCIUTUIUHE SIBISIETCS HEOTHEMIIEMOM YacThIO
paboueil mporpaMMbl U TPEJCTABIEH OTIACIBHBIM JOKYMEHTOM, PAaCCMOTPEHHBIM
Ha 3acelaHnu Kadeapbl U YTBEPKICHHBIM 3aBEAYIOMNUM KadeaIpou.

7. MeToauueckue YKa3aHus 1Jisd Oﬁy‘laIOIIII/IXCH M0 OCBOCHHNIO JUCIIUITJINHBI

[Topsitok n3ydeHus: TUCIUILINHBI CIICTYOLIUN:

1. OcBoeHue pa3nenoB OUCHUIUIMHBI TMPOU3BOAUTCS B  MOPSIKE,
npuBellecHHOM B pazgene S5 «CoaepxkaHue U CTPYKTypa JUCHUUILIAHBDY.
OOy4aronuiics JOJDKEH OCBOUTh BC€ pa3fenbl JUCHUIUIMHBI, HCIOJIb3YS
METOJMYECKHE MaTepuaibl JUCHMIUIMHBL, a TakXke YueOHO-METOJUYECKOe




oOecrieueHue, NpUBEICHHOE B pa3zene 8 paboueil mporpaMMel.

2. Jlna  QopmupoBaHHMs ~ KOMIIETEHUMH  OOydaloluica  JOJDKEH
NPEICTAaBUTh BBHIMOJHEHHBIE THUIOBBIE KOHTPOJBHBIC 3a/JaHUA WM HHBIC
MaTepuaibl, HeOOXOIUMBIC JJI OLEHKU 3HAHUI, YMEHUN, HABBIKOB U (WJIH) OMBITA
AESTENbHOCTH, TPEIyCMOTPEHHBIE TEKYIIMM KOHTPOJEM YCIIEBaeMOCTH (CM.
OLIGHOYHBIE CPE/ICTBA MO TUCIUILINHE).

3. Ilo wuroram TeKymiero KOHTPOJS YCHEBAEMOCTH IO AWCLHUIUIMHE,
OOyJaroUINiicsl JOMHKEH MPOWUTH MPOMEXKYTOYHYIO aTTECTAIlUIO0 (CM. OIICHOYHBIE
MaTepuaibl IO JUCIHUILINHE).

8. Onucanue MaTepuaJIbHO-TEXHNYECKOT0 M Y4eOHO-MeTOANYECKOTO
o0ecrieyeHusi, He0OXOAMMOIO0 VISl peaJu3aluy NPOrPpaMMbl MATHCTPATYPHI 1O
AUCIHHUININHE

8.1. IlomemeHust TPEACTABISAIOT CO0OM ydeOHBIE AayIUTOPUU IS
POBEACHUS YUEOHBIX 3aHATUN, MPEIYCMOTPEHHBIX MPOTPAMMON cneyuaiumema,
YKOMILJIEKTOBAaHHBIE CTCIUATU3UPOBAHHON y4eOHOW MeOeNnbl0 U OCHAI[EHHBIE
000py/IOBaHMEM U TEXHUYECKHUMHU CpEJCTBAMH OOYyYEHHUsS, CIYKAIIUMU IS
npejacTaBieHus ydeOHOW wuHOOpManuu OONBIIONW ayJAUTOPUU: HACTCHHBIM
CTaIlMOHAPHBIM SKPAaHOM, MAapKEPHOW JTOCKOM, CTAIlMOHAPHBIM MYJIbTUMEIUMHBIM
IPOEKTOPOM.

Bce mnomenenus, ucnonb3dyembie IS MPOBENEHUS YYEOHBIX 3aHATUNA U
CaMOCTOSATETILHOM  pabOThl, COOTBETCTBYIOT JIEWCTBYIOIIMM CAaHUTAPHBIM H
IPOTUBOMOKAPHBIM HOPMaM U MIPaBUIIAM.

Jlns  mpoBeneHusi 1abOpaTOpPHBIX pabOT HUCIONB3yeTcs JiabopaTopus
Kadeapsl «DnekTpudeckas CcBa3b» (aya.7-410),000pyaoBaHHAs  CIAEAYIOITUMU

npubopamu, ACTOIb3YEeMbIMH B y4eOHOM IpoIiecce:
— Ocyunnoepaghot (8 wm.),
— l'enepamoput (Swm.),
— Yacmomomepuol(8 wm),
— Jlabopamophvie makemol (8 wim).

[TomemneHust I8 CaMOCTOSITEILHONH pabOThI OOYYAIOIIUXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHUS K ceTh «HTEpHET» U
obecricueHUEM JOCTYyIa B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIIbHYIO
Cpelly YHUBEpPCUTETA.

8.2. VuuBepcurer oOecrieueH HEO0OXOIUMBIM KOMILJIEKTOM
JIMIEH3MOHHOTO M CBO0OJIHO PACTIPOCTPAHIEMOIQ TTPOrPAMMHOTO 00eCIIeueHus,
B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOICTBA!

-Microsoft Windows 7;

-Office  Standard 2010 Russian  OpenLicensePack  NolLevel
AcademicEdition;

-Adobe Acrobat Reader DC (6ecruiatHoe, cBOOOAHO pacmpocTpaHsIeMoe
nporpaMMHoOe oOecrieueHne; pexum aoctyna https://get.adobe.com/ru/reader/);




-Microsoft Excel 2010;
-Microsoft PowerPoint 2010.

8.3. [IlepeueHp medaTHbIX H3JAaHUM, UCIOJB3YEMBIX B 00pa30BaTE€IbHOM
npolecce:

1. AtabekoB I'.H. TeopeTnueckue OCHOBBI 3JEKTPOTEXHUKH. JIMHEIHBIE
anexktpuueckue nenu —M. Jlawp,2009.-591c.[OnexkTponnblii  pecypc] 1.

http://e.lanbook.com/book/90

2. Kum KXK. Jluneiinbie onexktpuueckue uenu [Text]:  yueo.
rmocobue.Y.1/K.K. Kum,2011-51c.

3. AtabekoB .. OcHoBel Teopuu neneit —M. Jlanb,2009[DnekTpOHHBIN
pecypc  [Text]  yuebnuxk  /T.MI.  ArtabexoB: M.  Jlanp,2009.-432¢

http://e.lanbook.com/book/91911

8.3 IlepeyeHbr HOPMATHUBHO-NPABOBOM JOKYMEHTAIMHM, HEOOXOAUMOMN JIst
OCBOCHHS JUCIIATIINHBI

1. ®enepanbnbiii 3akoH «O cBs3u» Ne 126-D3 (penakius 2017 r.)

2. Konnenmust coznanus 1mudpoBoit cetu cpsizu MIIC Poccun/ MIIC
P®,1997

PazpaboTtunk pabodeit mporpamMmsi,

ooyenm %
M.A. Pakk

«29» mapra 2023 1.


http://e.lanbook.com/
http://e.lanbook.com/book/91911

