Hokywent nonmncan i MIMTHIACETERCEBO HAYKH U BBICIIIETO OBPA3OBAHUS
Mrpopmauns o snaensiie: POCCUHCKOH ®EJIEPAIINU

®W1O: Cepautosa Hatanbs EBreHbeBHa
[lomkHOCTb: npopekT, WB HOjt % '

Tara nognmcas: %Eﬁz ) 6@1@ KTBEPCKOU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
YHUKanbHbI MPOrpaMMHbIN KIKOY:
6cb002877b2alea640fdebb0cc541e4e05322d13

YTBepxaaro:

;- RykoBomurens OOIT

/ P E.B. bapabanoBa

| << 26 ”js'%f/nloﬁﬂ 2025 r.

Pabouas nmporpamMmma JTUCIUIIIAHBI

CxeMOTEeXHHKA U3MEPHUTEJILHON annaparypbl

3akperieHa 3a Oo0mei puzuxku
Kadeapoii:

Hanpasnenue 03.03.03 Pagnodusuka
IMOATOTOBKH:

Hampasnennocts  MartepuaJibl M YCTPOiiCTBA PaAH0dJIeKTPOHUKH

(mpoduns): (0ecnnJIOTHBIE CHCTEMBbI, IPOTPAMMHO-ANINAPATHbIE
KOMILJIEKChI, CHCTEMbI ABTOMATH3HPOBAHHOTO
NPOCKTUPOBAHMS)

Kpamudbukauus:  bakaaaBp

®opma oOydeHHs: OUHAs

Cemectp: 5

[Iporpammy coctaBui(H):

Kauo. uz.-mam. Hayx, ooy., Maxapos B.B.

TBeps, 2025



1. HEJIM U BAJJAYU JUCHUTIJIMHBI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

OCBOCHHE TIPUHIMIIOB U3MEPEHHSI SIIEKTPHUUCCKUX BEIIMYKMH, CIIOCOOOB MPEICTABICHHS
uH(popMaluu (aHanoro-uudpossie U MUPPOAHATIOTOBBIC TTPeodOpazoBarenn), 00paboTKH
MOJIYYCHHBIX PE3yJIbTaTOB (aHAIOTOBAs U IU(ppoBas GUIbTpAIHs), a TAKKE HEOOXOAMMBIX
COITYTCTBYIOIIUX OJIOKOB COBPEMECHHBIX H3MEPUTEIBHBIX YCTPONUCTB (T€HEPATOPOB U UMITYJIbCHBIX
HMCTOYHUKOB MTUTAHUA).

3agaun:

OcHoBHas 3a/1a4a JaHHOTO Kypca — Iiepejjadya CTyIeHTy HeoO0X0IMMOro 00beMa 3HaHUM B
00J1acTH CXEeMOTEXHUUECKOTO MPOEKTUPOBAHUS Pa3HOOOPA3HBIX U3MEPUTENIBHBIX YCTPOCTB. B
pe3ysbTaTe U3y4yeHHs JaHHOTO MpeIMeTa CTYICHTHI [TOJIy4aloT CBEACHUS, (OPMUPYIOIINE Y HUX
CHCTEMY 3HaHUH O MPUHIHUIIAX PAOOTHI (PUIBTPOB, TEHEPATOPOB, UMITYJILCHBIX HCTOYHHKOB
NUTaHUs, HU(POAHATIOTOBBIX U aHAJIOTO-IIM(POBBIX MpeodpazoBareneld, 0CHOBaX HU(POBOI
00paboTKHu pe3yapTaToB u3MepeHus (punpTpanus, npeodpazoBanue Oypee).

2. MECTO JUCHUIIIUHBI B CTPYKTYPE OOIl
Huxn (paznen) OIl: B1.B
TpeGoBanus K MpeABAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

JlyucuuniuHa npeaycMaTpUBaeT HaJluuKe y CTyIeHTa 3HaHUN O IPUHLIKIIAX paboThI
JTVICKPETHBIX U HMHTErPAJIbHBIX TTOYIIPOBOAHUKOBBIX MPHOOPOB (IHOABI, CTAOMIUTPOHHI,
TpPaH3UCTOPHI (OUIIOJISIPHBIE, TIOJIEBBIE), ONIEPALIMOHHBIE YCUITUTEIIN).

MareMaTtnueckuil aHaJIA3

Juddeperunanbapie ypaBHEHHS

Teopus BeposiTHOCTEH U MaTeMaTHYeCKas CTAaTUCTUKA
DNEeKTPUYECTBO U MarHETU3M

dusnueckuil MPakTUKYM M0 3JIEKTPUYECTBY U MarHETU3MY

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME JAHHOW JUCIHUIIJIMHBI
(Moay i) He00X0AMMO KaK NMpeAlecTBYIIee:

JlucuuiinHa u3ydaercs B 5 CeMECTpe U €€ TIIaBHOU 3a/1auel ABIIAETCA CO3/1aHUe
¢byHIaMeHTalIbHOM 0a3bl 3HaHUI B 00JIACTH CXEMOTEXHUYECKOTO MPOEKTUPOBAHMS U aHAIM3a
CYILIECTBYIOIINUX aHAJIOTOBBIX M IU(PPOBBIX YCTPOHCTB.

Cratuctudeckas paanopusnka
OCHOBBI aHAJIOTOBOM 3IEKTPOHUKHU
TexHonmornueckast npakTUKa
[IpeobpazoBarenu GU3NIECKUX BETUIHH
Hayuno-uccnenoBarenbckas pabora
DU3NYECKUE OCHOBBI U3MEPUTEIBHBIX TEXHOJOTHI
3. OFbEM JUCIHUITJINHBI

O01asi TPYA0EMKOCTh 33ET
YacoB 110 y4eOHOMY TUIaHY 108
B TOM YHCJI€:

ayIUTOPHBIC 3aHATHUS 68
CaMOCTOSITENIbHAs paboTa 40

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

[TIK-4.2: TIpumeHsieT METOIbl aHAIM3a HAYYHO-TEXHUYECKOW HH(POPMAITHH



[1K-4.3: OdopmiisieT pe3ynbTaThl HAYYHO-UCCIEA0BATEIIBCKUX M OMBITHO-KOHCTPYKTOPCKUX
pabor

YK-1.3: OcymiecTBisieT MOUCK HHPOPMAITUH JIJIsI PEIICHUS TOCTABICHHOU 3a/1a4H 110
Pa3JInYHbIM TUIIAM 3alIPpOCOB

VYK-1.5: PaccmarpuBaeT u npejiaracT BO3MOXXKHbIE BAPUAHThI PEIICHUS [TOCTaBJIEHHON
3ajlauy, OLIEHUBAasl UX JOCTOMHCTBA U HEJOCTATKH

5. BUJAbI KOHTPOJIA

Bunbl KOHTpOJIL B ceMecTpax:

3a4€eThl | 5

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TIpenojaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Kon HanmeHnoBaHuUe pa3ieioB U Bun Cemectp | YUacoB | HUcrou- | [Ipumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue

Pasgen 1. Bsenenwme. 3amaun

Kypca.

1. IlpoekTupoBaHHE aKTHUBHBIE
GUIbTPHI. [lepenaTounsie
by GunbTpoB.  DUIBTP
beccens, YeOrImIeBa,
barrepBopTa. AKTHBHBIE

(UITBTPBI IEPBOTO MTOPSIIKA.
®HY 2-oro mopsaka 1mo cxeme
Cannena-Kes.

1.1 |IIpoexTupoBanue akTuBHbIE | JIek 5 3 J1.1J11.2
GUIBTPBHI. Ilepenarounsie J1.3 J11.4
¢byHkuun  GuIbTpoB.  DPUIBTP J1.5
beccens, UYeOmimiena,
barTtepBopra. AKTUBHBIE

¢ubTpsl nepsoro nopsaxka. GHY
2-oro  TopsAgKa IO  CXeMe
Camnena-Kes

1.2 |1. IlpoextupoBanue axTtuBHbIE|J[a0 5 3
(GUIBTPBHI. [Tepenarounsie
¢byHkuun  GuIbTpoB.  DPUIBTP
beccens, UYeOniiiena,
bartepBopra. AKTUBHBIE
(GUIBTPHI IEPBOTO MOPSIKA.

@®HY 2-oro mopsiaka Mo cxeme
Camtena-Kes.

1.3 |1. IlpoextmpoBanue aktuBHEIE|Cp 5) 2
GUIbTPHI. Ilepenarounsie
¢byHkuun  GuiIbTpoB.  DPUIBTP
beccens, YeOrIIena,
barrepBopra. AKTUBHBIE
(GUIBTPHI IEPBOTO MOPSIIKA.

®HY 2-oro mopsiaka Mo cxeme
Camtena-Kes.




Paznen 2. 2. AkTuBHBIE QUIBTPHI
BTOPOTO  TIOpSJKA  HUXKHHX
9acTOT. AKTHUBHBIE  (QHIBTPHI
BTOPOTO  TOpPSAJKA  BEPXHHX
qacToT.

OHY 2-0r0 nopsiiKa c

MHOTOTIETIIEBOI oOparHoit
CBSI3BIO.
OHY 2-010 nopsijiKa

TUPATOPHOTO THIIA.
®HY ¢ HysneBbIM CMELIEHUEM

2.1

2. AKTuBHBIE (UIBTPHI BTOPOTO
nopsIKa HUKHHUX 4acToT.
AKTHBHBIE (UIBTPBI  BTOPOIO
nopsigka BepxHux yactor. OHY
2-0ro MOopsiKa ¢ MHOTONETIIEBOI
obpatHoit cBs3pro. ®HY 2-oro
NopsKa  TUPATOPHOTO  THIA.
®HY ¢ HyseBbIM CMELICHUEM

Jlek

2.2

2. AKTUBHBIE (UIBTPBI BTOPOTO
nopsiiKa HUKHUX 4acToT.
AKTHBHBIE (UIBTPBI  BTOPOTO
nopsaka BepxHux yacror. OHY
2-0ro MOpsJKa ¢ MHOTONETIIEBOI
obpatHoit cBs3pro. ®HY 2-oro
MopsiIka  THUPATOPHOIO  THIIA.
®HY ¢ HyseBbIM CMELICHUEM

JIab

2.3

2. AxTHBHBIE (DUIBTPHI BTOPOIO
nopsiiKa HUKHHUX 4acToT.
AKTHBHBIE (QWIBTPBI  BTOPOTO
nopsaka BepxHux uacror. OHY
2-0r0 MOpsAJKa ¢ MHOTONETICBON
obOpatHoit cBsizpro. OHY 2-oro
NOopsilKa  TUPATOpPHOIO  THIA.
OHY ¢ HyneBbIM CMELIEHUEM

Paznen 3. 3. AKTHUBHBIE
MI0JIOCOBbIE  (DUIIBTPBI  BTOPOTO

IopsI/IKa. AKTHBHBIE
IIOJIOCHO-TIOJABJISIOIINE
(GUIBTPBHIL.

[Tomocosoit buasTp c
MHOTOIIETIIEBOM obOpaTHoit
CBS3BIO.

[TomocoBoit GUABTP TUPATOPHOTO
THUTIA.

[TomocHo-noaBnsrOMMN  PHIIBTP
C  MHOTOIETIIEBOM  0OpaTHOM
CBSI3bIO.

PexxekTopHBIi bubTp c
IBOWHBIM T-MOCTOM.




3.1

3. AKTUBHBIE M10JIOCOBBIE
¢GWIBTPEI  BTOPOrO  TOpSAKA.
AKTUBHBIE
MOJIOCHO-TIOJABJISIOLIHE
¢mibTpel. [lonocoBoit punbTp ¢

MHOTOTIETIIEBOI o0OpartHoit
cBsa3pto.  IlomocoBoit  uibTp
TUPaTOPHOTO THUIIA.

[TonocHo-nIOgaBIAIOMNI  QUITBTD
C  MHOTOINETIEBOH  0OpaTHOM
CBSI3b10. PexeKTOpHBIN (QUIBTp C
JIBOMHBIM T-MOCTOM

Jlek

3.2

3. AKTHUBHBIE MOJIOCOBBIE
¢GWIBTPEI  BTOPOTO  HOpPSAKA.
AKTHUBHBIE
MOJIOCHO-TIOJABIISIOLITHE
¢wieTpel. [TonmocoBoit pumbTp ¢
MHOTOIIETIIEBOM oOpaTHoit
cBsa3pt0.  [lomocoBoit  puiibTp
TUPATOPHOTO THUTIA.
[TonocHo-nonapnsOMKN  GUILTP
C  MHOTOIETIIEBOM  0OpaTHOM
CBsI3bI0. PexeKTOpHBIN QUIBTP C
IBOMHBIM T-MOoCTOM

JIa6

3.3

3. AKTHUBHBIE I10JIOCOBBIE
GuiIbTpEl  BTOPOro  NOpSIKA.
AKTHUBHBIE
MOJIOCHO-TIOJABJISIOIINE
¢unbTpel. IlomocoBoit ¢uneTp ¢
MHOTOIIETIIEBOM oOpaTHoit
cBsa3bto.  IlomocoBoit  ¢uibTp
TUPATOPHOTO THUIIA.
[TonocHo-noaBnsOMMN  QUILTP
C  MHOTOIETIIEBOM  0OpaTHOM
CBsI3b10. PexxekTopHbIil Gumstp ¢
IBOMHBIM T-MOCTOM

Paznen 4. 4. ®azoBble GUABTPHI U
GunbTPHI C NepPEMEHHBIMU
napaMeTpami.

OunbTp c MIEPEMEHHOMN
CTPYKTYpPOM (YHuBepcanbpHbIN

buibTp).

4.1

4. ®azoBble GUIABTPBI U PUIBTPHI
C TMEepeMEHHBIMH MapaMeTpaMH.
OuneTp C NepeMEHHOM
CTPYKTYpOU (YHuBepcanbHbIi

bmibTp).

Jlex

4.2

4. ®azoBble GUIBTPHI U QUIBTPHI
C TEepeMEHHBIMU MapaMeTpaMHu.
OuibTp c MIEPEMEHHOMN
CTPYKTYpPO (YHuBepcanbpHbIN

buneTp).

JIab




4.3

4. ®azoBbie PUIBTPHI U PUITBTPHI
C TMEpPEeMEHHBIMHU IapaMeTpaMHu.
DuibTp c IIEPEMEHHON
CTPYKTYpPOUi (YHuBepcanbHbIi

bmIbTp).

Paznen 5. 5. ®uiastpel Ha
MEPEKIIF0YaEMbIX KOHJICHCATOPaX.

5.1

5. OuIbTPHl Ha MEPEKII0YAEMBIX
KOHJICHCATOpaXx.

Jlek

5.2

5. OuIbTPBl Ha MEPEKIIOYAEMBIX
KOHJICHCATOpaXx.

Pazmen 6. 6. T'eneparopsr
CHUTHAJIOB. Penakcanmonneie
reHeparopsl. Taiimep 555.

6.1

6. ['enepatopsl CUTHAJIOB.
PenakcalluoHHbIE  T'EHEPATOPHI.
Taiimep 555

Jlek

6.2

6. ["'enepatopsl CUTHAJIOB.
PenakcanmoHHble  TeHEPAaTOPHI.
Taitmep 555

Pazgen 7. 7. T'eHepaTophbl
CUHYCOMIAJIbHOTO  HAMPSKEHUS.
Moct Buna wu  mpobieMbl
crabmwnmm3anuu  Koddduimenta
ycunenusi. LC  renepaTtopsl.
Cxema Kommurima (eMKocTHas
TPEXTOuka) W cxema XapTiu
(MHIyKTUBHAS TPEXTOUKA).
MocTtoBsie reHeparops! BruHa.
Nzyuenne LC — rerepaTopos.

7.1

7. 'enepaTopbl CHHYCOUAATEHOTO
HanpspkeHusda. Moct BunHa u
POOJIEMBI cTabmiIn3anuu
kodp¢uimenta ycunenus. LC
reneparopel. Cxema Kommutia
(eMKOCTHasi TPEXTOUYKa) U CXema
Xaptiau (MHIyKTHBHAS
TPEXTOUKA). MocTtoBsle
reraepatopsl Buna. Uzyuenne LC
— reHepaTopOB.

Jlex

7.2

7. 'enepaTopbl CHHYCOUAAILHOTO
HanpspkeHua. Moct BunHa wu
POOIIEMBI CTa0MIM3aIun
kodp¢uimenta ycuneHus. LC
reneparopel. Cxema Konmurna
(eMKOCTHasi TPEXTOUKa) U cXema
Xaptiamn (MHIyKTHUBHAs
TPEXTOUKA). MocTtoBsle
redepatopsl Buna. 3yuenne LC
— reHepaTopoB.

JIab




7.3

7. 'enepatopsl CHHYCOMAAIBHOTO
HanpspkeHuss. Moctr BuHa wu
poOIIeMbI CcTa0MIn3aInu
kodp¢unuenta ycunenus. LC
reneparopel. Cxema Konnuria
(eMKOCTHasi TPEXTOUKa) U CXema
Xaprtiau (MHIyKTUBHAs
TPEXTOUKA). MoctoBsle
reHepatopsl Buna. M3zydenne LC
— F€HEepaToOpOB.

Pazmen 8. 8. T'eneparopel ¢
KBapLEBbIM PE30HATOPOM.
TemmneparypHas W BpEMEHHas
CTaOUIIBHOCTb.

8.1

8. T'enepatopsl C KBapIlEBBEIM
pe3oHaropoM. TemmeparypHas u
BpPEMCHHAsI CTAOUIILHOCTD

Jlex

8.2

8. T'enepatopel C KBaplEBbIM
pe3zonaropoM. TemmeparypHas u
BpEeMeHHasl CTaOUILHOCTD

Pazmen 9. 9. HmmnynbcHbie
WCTOYHHKU IMTaHus. McTouHuK
IMUTaHUS c MOHMKECHUEM
HanpspkeHus. ICTOYHUK UTaHus
C TIOBBIIICHUEM HaIpPSOIKEHUS.
HcTounuk IMUTaHUS,
WHBEPTUPYIOIIHMA 3HAK
HaIpsKEHUSI. NmnynbcHbIE
WCTOYHUKH MMUTaHUS c
rajabBaHUYECKOU Pa3BA3KOU.
NMnynbCHbIE ~ MCTOYHHMKHU c
MMUTaHUEM oT CETH.
DJIeKTpUUECcKas «IIOMIIa.
W3ydeHue pabOThl MMITYJIILCHOTO
WCTOYHHKA ITUTAaHMA.

3apsHas nommna.

9.1

Jlex

9.2

9. I/IMHy.]'ILCHbIe HCTOYHUKH
nuTanusg. MCTOYHUK IHUTaHHSA C

MOHWKEHUEM HaTpsKEHHUS.
Hcrounuk UTAHUS c
MOBBIIIIEHUEM HanpsKeHHUS.
HcTounuk MUTaHMS,
UHBEPTUPYIOILUI 3HaK
HaIpsKeHHUS. NmnynbscHble
UCTOYHUKHU MUTaHUSA c
rajlbBaHUYECKON pa3Bs3KOM.
NMnynbCcHblE ~ MCTOYHHKM €
NUTaHUEM oT CETH.
DnexTpuuecKast «TIOMIIa».

N3yuenne pabOTHl MUMITYJIBCHOTO
VUCTOYHUKA THUTaHUA. 3apsaHas
[IOMIIA.

JIab




9.3 |9. Hmnynbcaple  uctouHHKH | Cp
nutanug. VICTOYHUK NHUTaHUS C
MOHUKEHUEM HaIpsKEHUSL.
Nctounuk NUTAaHUS c
MOBBIIIICHUEM HaIpsKEHUSL.
Hcrounuk MUTAHUS,
WHBEPTUPYIOILHN 3HAK
HaIpsKEHUSL. NmmnynbcHbie
HMCTOYHHUKHU MUTaHUSA c
rajbBaHUYECKOM Ppa3BA3KOM.
NMnynbCcHbIE  HUCTOYHUKH — C
MUTaHUEM oT CeTH.
DeKTpuueckas «IOMIIay.
W3ydeHne pabOThl UMITYJILCHOTO
MCTOYHHMKA NUTaHUS. 3apsaHas
nomrIa.

Pazmen 10. 10. JIuckperHble
cucreMbl. [{udpo-ananorossie u
aHajaoro-uugpoBbIe
npeoOpazoBarenu. [lorpemHoctu
npeoOpa3oBaHuUs. JBonuHbBIC
KOJBI. [TpuHIMTIBI
JMCKpeTu3anuu curuana. Yacrora
JIUCKPETU3ALMH. Teopema
HaitkBucra.

10.1 [10.  JIuckpetrHple  cucrteMsl. [ JIek
[{udpo-aHanorossie u
aHAJIOTO-IIU(PPOBHIE
npeoOpazoBarenu. [lorpemHoctu
npeoOpa3oBaHusl. JIBonuHbIE
KOJIBI. [TpuHIUTIBI
JUCKpeTu3auu curaana. Yacrora
JUCKpETU3aIIH. Teopema
HaiikBucra.

Paznen 11. 11. LAIT
MT'HOBEHHOTO JICACTBUA.
YMHOX)aromue AIL
WHTerpupyromue ITATIL
[[InpoTHO-IMITYIBCHAS
MOIYJTISTIAS.

11.1 |11. JAII mraOBeHHOTO nercTBus. | JIek
YMHOXatomme ITAIL
WHuTerpupyromue IAIL
[[IupoTHO-UMITYIBCHAS
MOAYJISUS.

11.2 |11. LJAII mraOBeHHOTO neictBus. | Cp
YMHOX)aronme ITAIL
WHTterpupyromue ITATIL

[[InpoTHO-IMITYyIBCHAS
MOIYJISLAS.




Pasnen 12. 12. AL

MI'HOBEHHOTO JIEUCTBUSA
(mapamienbHOE€  KOJUPOBAHUE).
AIIT IIOJIYMITHOBEHHOT'O

nercrBud. ALl koHBeliepHOro
tuna. Al ¢ jauHamMuveckoi
KoMmrieHcanuei u ceppo-ALIL.

121

12. AIIIl MrHOBEHHOT'O JCHCTBUS
(mapamienbHOe  KOJIHUPOBAHUE).
AL MOJTYMTHOBEHHOT'O
nerctBug. ALl konBeiiepHOro
tiuna. ALl ¢ jpuHAMHYeckoi
KomneHcanuen u ceppo-AlLlLl

Jlek

12.2

12. AIIIl MrHOBEHHOT'O JCHCTBUS
(mapamienbHOe  KOJIHUPOBAHUE).
AIIT IIOJIyMTHOBEHHOI'O
nevictBusa. AIIIl konBeiiepHOro
tiuna. ALl ¢ puHAMHYecKoO#
KomneHcaiuen u ceppo-Allll

Cp

Paznen 13. 13. VYcrpoiicTtBo
BBIOOpDKM  XpaHeHus.  Bpewms
3axBaTra. AIEpPTypHOE BpeEMs.
Bpewms ycranosnenus. [IpoGiembr
JUAJIEKTPUYECKOrO TOIVIOUICHUSI.
AIIIT IOCJIEIOBAaTEIbHBIX
PUOJIIKEHUH.

131

13. YcTpoiicTBo BBIOOpKH
XpaHEHHUs. Bpemss  3axBara.
AneprypHoe  Bpems.  Bpewms
YCTaHOBJICHUSI. [TpoGnembr
JURJIEKTPUYECKOTO TIOTJIOICHHUS.
AL MTOCJIE0BATEIHHBIX
NpUOIMKEHUH.

Jlex

13.2

13. YceTrpoicTBo BBIOOpKHU
XpaHeHus.  Bpems  3axBarta.
AneprypHoe  Bpems.  Bpewms
YCTQHOBJICHMS. [Tpobnembl
JUBJIEKTPUYECKOTO MOTJIOMIEHHS.
AIIIT MOCJIEAOBATEIBHBIX
npUOIMKEHUH.

Paznen 14. 14 Unurerpupytomue
AIIIT. OnHocTraauHoe
HHTETPUPOBAHUE.
JByxcrannitHOoe
HHTETPUPOBAHUE.
ABTOKOMIICHCAITHSI.
Henvra-curma AIIIL.
[IpeoOpazoBanne HampsOKEHUS B
4acToTy




141

14  Wnrerpupyromme AL | Jlek 5 2
OnHocTaguiiHoE
WHTETPUPOBAHUE.
JByxcranuitHOe
UHTETPUPOBAHUE.
ABTOKOMIICHCAITHSI.
Henpra-curma AIIL
[IpeoOpa3zoBanue HampsKEHUs B
9acTOTy

14.2

14  Wnrerpupyromme  ALIL |Cp 5 2
OnHocTagunHoe
WHTETPUPOBAHUE.
JByxcranuitHoe
WHTETPUPOBAHUE.
ABTOKOMIICHCAITHSI.
JlenpTa-curma AIIL
[IpeoOpazoBaHue HaNpsOKEHUS B
4acToOTy

Pazgen 15. 15. Iludpossie
¢mteTpel. KUX u BUX GunbTpsr.
Peanmzanuss u npoexTupoBaHue
GuIbTPOB. beicTpoe
npeoOpazoBanue Oypre.

15.1

15. Hudpossie punprpsr. KUX u | Jlex ) 2
BUX ¢unptpel. Peammsanus u
IIPOEKTUPOBAHUE (GuIbTPOB.
bricTpoe npeobpazoBanue Oypne

15.2

15. Hudpossie puibtpel. KUX u | Cp ) 4
BUX ¢unbtpel. Peanuzanus u
IIPOCKTUPOBAHUE GUIBTPOB.
beicTpoe npeoOpa3oBanue Oypbe

Cnncok 06pa3oBaTe/IbHbIX TEXHOJIOT Uil

AxTuBHOC CJIymaHue

Nudopmanronnsie (1UPpoBbIe€) TEXHOIOTUN

Texnomoruu Pa3BUTHA KPUTHYCCKOT'O MbIIIJICHUSA

rlw|dv]| R

[IpoekTHas TeXHOIOTHS

8. OLIEHOYHBIE MATEPHAJIBI VIS TIPOBEJEHUS TEKYIIEN 1
MMPOMEXXYTOYHOM ATTECTALIUA

8.1. OueHoyHbIe MaTEepHAJIBI /IS IPOBEACHHUS TEKYLIEeH aTTecTaluu

3ananue: PaccuuTarh o TpeOyeMbIM XapaKTEPHUCTUKAM aKTHBHOTO (PHIIBTPa HEOOXOIUMbBIE

BCIIMYHMHBI HOMHMHAJIOB 3JICMCHTOB B HpHHI_II/IHI/IaJIBHOﬁ CXEMC.

Cnioco6 atrecranuu: [TucbmenHast pabota wim ornpoc

Kpurepun oneHku:

bambr

Kpurepun onieHnBanus

OTtnuuno(3 6aya) OOyuaronuiics HOTHO U apryMEHTHPOBAHO OTBEYAET HA BOIIPOCHI,




oOHapy)KUBAeT MOHUMaHKNE MaTeprala, MOKET 00OCHOBATh CBOU CY)KICHHS, IPUBECTH
HEOOXOIMMBIE TIPUMEPHI, U3J1aracT MaTepHall MOCIEA0BaTEILHO U TPABUIIBHO

Xopomo(2 6amna) Obydaromuiics 1aeT TpaBUIbHBIE OTBETHI HA BOIIPOCHI, HO
JIOITyCKAeT HECYIIECTBCHHBIC OITMOKH, KOTOPBIE CaM K€ MCITPABIISIET, HE YMEET JOCTATOYHO
r1yOOKO U JI0Ka3aTelIbHO 00OCHOBATH CBOM CYXJICHUS

VY nosnerBoputensHo(1 6ai1) O0yuaromuiicss 0OHapyXKUBaeT 3HAHUE U TTOHUMaHHUE
OCHOBHBIX TOJIOKCHHI 33JJaHHBIX BOIIPOCOB, HO U3JIaracT MaTeprajl HEMOJIHO U JIOIyCKaeT
HETOYHOCTH B OIPEECIICHUH MTOHATUH WK (OPMYTHUPOBKE MPABUII, HE YMEET IOCTATOYHO
000CHOBATh CBOM CYXJICHUS M IPUBECTHU NMPUMEPHI, B U3JI0’)KEHHOM MaTepHaje eCTh OIINOKU

HeynosnerBoputensHo(0 6amnor) OOyvaroniuiicss 00OHapy>XKMBaeT HE3HAHKUE OTBETA
Ha BOIPOCHI, TOMTyCKAaeT OMHOKH B (HOPMYIHPOBKE ONPEACICHHI U MPABHUII, HCKAKAIOIINAE X
CMBICJI ¥ HEYBEPEHHO M3J1araeT MaTepuai

3ananue: Onucarbh NPUHIMI paOOTHI CXEM 3aMeIlleHUs] UMITYJIbCHBIX HCTOYHUKOB MMUTAHUSI.

Crnoco0 arrecranuu: [lucbmennas paboTa uiu ornpoc

Kputepuu onenku:

bausr

Kputepuu onienuBanus

Otnnyno(3 6anna) OOyyaromuiics TOJTHO U ApTYMEHTUPOBAHO OTBEYAET Ha BOMPOCHI,
oOHapyXMBaeT MOHUMAHUE MaTepHala, MOXET 000CHOBATh CBOU CYKJEHUS, IPUBECTH
HE00XO0UMbIe TPUMEPHI, U3JIaraeT MaTepual MOClIe0BaTeIbHO U MIPABUIBHO

Xopomo(2 6amna) O0yyaronuiics 1aeT npaBUibHbIE OTBETHI HA BOIIPOCHI, HO
JIOTTYCKaeT HeCYIIECTBEHHbIE OLTMOKH, KOTOPBIE caM K€ UCIIPABIISIET, HE YMEET I0CTaTOYHO
IyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU CYXKICHUS

VY noenerBoputenbHO(1 6amt) OOyyaromuiics 0OHapy>KMBaeT 3HaHUE U IOHUMaHKe
OCHOBHBIX TOJIOKEHUH 3aJJaHHBIX BOIIPOCOB, HO U3JIaraeT MaTepuall HEMOJIHO U JOMYCKAeT
HETOYHOCTH B ONpEAeNICHUU MOHATUH 1 (OPMYyITUPOBKE MPABUI, HE yMEET JOCTATOYHO
000CHOBATh CBOM CYX/IEHUS U IIPUBECTU MPUMEPHI, B U3JI0)KEHHOM MaTepuase ecTb OIINOKU

HeynosnerBopurensno(0 6annos) OOyuatomuiics oOHapy>KMBaeT HE3HAaHUE OTBETa
Ha BOIPOCHI, IOMyCKaeT OIIMOKH B (POPMYIMPOBKE ONPEACTICHUN U MPaBMJl, HCKaXKaroIIKe UX
CMBICJI U HEYBEpEHHO H3J1araeT MaTepuain

8.2. OneHouHble MaTepHuaJibl JIsl IPOBECACHUS l'[pOME)KyTO‘IHOﬁ aTTeCTallumn

HporpaMMa 3ayera «CXeMOTEeXHHUTKA I/I3MepI/ITeJIBHOI>'I arnmapaTrypbm»:

. [lonsitue aktuBHOTO QuUnbTpa. [lepenarounas Gpyukius punsTpa.
. ®unbsTp beccens, Ueosimena, barrepropra.

. [Mopsimok punbTpa.

. ®unbeTp Canena-Kes HU3KON 4acTOTHI.

. ®unpTp Canena-Kest BBICOKON 4acTOTHI.

. @WIBTP C MHOTONETIIEBOI 0OPAaTHOM CBSI3bI0 HU3KOW YaCTOTHI.

. @UIBTP C MHOTONETJIEBOI 0OOPAaTHOM CBSI3bI0 BHICOKON YaCTOTHI.
. [TonocoBoit GUABTP C MHOTOMETIIEBON OOPATHOM CBS3BIO.

. OUIBTP HU3KOM YaCTOTHI C HYJIEBBIM CMEIICHUEM.

. OUIBTp TMPATOPHOTO TUIIA HU3KOW YaCTOTBHI.

. @UIBTP TMPATOPHOTO THUIA BBICOKOM YaCTOTBHI.

. IlosocoBo#t  pUIBTP THPATOPHOTO THIIA.

. @UWIBTPBI ¢ IEPEMEHHBIMU ITapaMeTpaMH.

. AKTUBHBIE TTOJIOCHO-TIO/IABIISIOIINE (PHIIBTPHI.

. ®a3oBble QUIBTPHI.

. @UIBTPBI HA MEPEKIIOYAEMBIX KOHJIEHCATOpaXx.

. PenmakcanimoHHbIe T€HEPATOPBL.

. MoctoBoii reneparop Buna.

. LC renepatopsl. Cxema Konnuria (eMKOCTHAs! TPEXTOUKA).
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

LC renepatopsl. Cxema XapTiu (MHAYKTHBHAS TPEXTOUKA).
['enepatopsl ¢ KBapLEBBIM PE30HATOPOM.

NMnynbCHBIN KICTOYHUK MUTAHUS C IOHWKEHUEM HAIIPSKEHUS.
NMIynbCHBIN KICTOYHUK MUTAHMS C MIOBBILICHUEM HANIPSKEHUS.
NMIynbCHBIN KICTOYHUK MUTAHUS], THBEPTUPYIOLIUI 3HAK HAIIPSKCHMUSL.
NMIynbCHBIN KICTOYHUK MMUTAHUS C FaJIbBAHUUYECKOW Pa3BsI3KOM.
DneKkTpruyecKas «IoMIay.

JIMCKpETHBIE CUCTEMBI.

JIBonunsbie Koabl. [I[pruHIMIBI JUCKPETU3ALMH CUTHAJIA.

Yacrora quckperusanuu. Teopema HaiikBucra.

[Torpemnoctu npeoOpa3oBaHusl.

IIAII MrHOBEHHOTO JIEHCTBUS.

Wurerpupyronme 1AL

[IupoTHO-UMITYIBCHAS MOYISLIUS.

Ymuoxaromue [{AIL.

AIII MruoBeHHOro0 JielicTBUS (MapaiiebHOE KOAUPOBAHUE).

AIII moayMrHoBEHHOIO IEHCTBHSL.

AIII xoHBeliepHOro THIA.

AUII ¢ nunamuueckoi komneHcaruei u ceppo-ALTL.

YcTpoiicTBo BEIOOpKHU XpaHeHUs. BpeMms 3axBaTta. AneptypHoe Bpemst. Bpems

YCTaHOBJICHHUSI.

40
41
42
43
44
45
46
47

. AT nocnenoBaTenbHBIX MPUOINKEHUN.

. UuTerpupytomue ALIIL. OanocraanitHoe MHTETPUPOBAHUE.
. UaTerpupyromue ALII. /IByxcragniiHOE HHTErPUPOBAHUE.
. denpra-curma ALIIIL.

. IIpeoOpazoBanue HAPSHKEHHUS B YACTOTY.

. Hudpossie punptpbl. KUX GuibTpsl.

. u¢possie punbTpel. BUX punbTpsl.

. beicTpoe npeo6paszoBanne Dypre.

8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

dopMa poBEACHUS 3a4eTa: CTYIEHTHI, OCBOMBIIHE IPOTPaMMY Kypca MOTYT ITOIYy4YUTh
OLIEHKY 110 UTOTaM CEMECTPOBOM U MOITYyCEMECTPOBOM PEUTUHIOBOM ATTECTAIIMU COTJIACHO
«[Tonoxxenuro o pertuHroBoii cucreme ooyuenus TBI'Y » (mpotokon Ne® ot 30 anpenst 2020 r.).

Ec

11 ycinoBus «I10710KeHNsI 0 pEUTUHTOBOM CUCTEME ...» HE BBIIIOJIHEHBI, TO 3a4ET CAAETCS

cornacHo «IlonoxeHno 0 MPOMEXKYTOUHON aTTecTalluy (IK3aMeHax U 3ayeTax) o0ydyarouxcs mno
nporpamMmam Beiciiero oopasoanust TBI'Y» (mpotokon Nell ot 28 anpens 2021 r.)

W3yuenne Kypca 3aKaHIMBACTCS 3aUETOM.

Ha niepBbr1it Mmonyns otBouTest 30 6ayioB, KOTOPBIE pACTIPEAEISIIOTCS CIAETYIOIINM

obpazom:

Kontponbras — 1o 10 6amios;

Te

KYIIUH KOHTPOJIb - 10 20 6aios.

Ha Bropoit Mmomyns orBoguTcst 70 6ayioB, KOTOPBIE paCTIPEICIISIFOTCS CIIETYIONTIM 00pa3oM:
Kontponbras — 1o 10 6amnos;

Te

KYIIUH KOHTPOJb - 710 20 6aios.

Brimonnenue nabopatopHsix padot — 30 6amios

2. 3aueT NpOBOAUTCS B J€Hb, ONPE/ICIICHHBIN eKaHaTOM B paMKaxX pacHucaHus yueOHOTo

mporiecca.

3. Ctynentsl, HaOpaBiue B TeueHue ceMectpa 40 6ajIoB MOIYYar0T «3aueT» 6e3

BBITIOJTHEH

s JOIIOJITHUTCIBHBIX 3aHaHHﬁ, BBIHOCHUMBIX Ha 3a4CT.



4. Ha 3aderte npemiaraeTcsi OTBETUTh Ha BOIIPOCHI 1O KypCy

9. VYYEBHO-METOJNYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
TACIHATITAHBI (MOY.JIST)

9.1. Pexomenayemasi iureparypa

9.1.1. OcHoBHas1 JIUTEpaTYypa

Hudp

Jlutreparypa

J1.1

HoBoxunoB, DnekTpoHuka u cxemoTexHuka B 2 4. Yacte 1, Mocksa: FOpaiit, 2024, ISBN:
978-5-534-10366-3,
URL.: https://urait.ru/bcode/542115

J1.2

Tpy6oukuna, Hanoanekrponuka u cxemoTexHuka B 2 4. Yacts 2, MockBa: FOpaiit, 2024,
ISBN: 978-5-9916-7737-0,
URL.: https://urait.ru/bcode/537486

J1.3

Munennna, MuieHuH, DIIGKTPOHHKA B cXeMoTexHuKa, Mocksa: FOpaiit, 2024, ISBN: 978
-5-534-06085-0,
URL: https://urait.ru/bcode/538843

JI1.4

Kysnenos, KynukoBa, Kynbruacos, JIlynuH, DnekTpoTexHUKa U 3JeKTpoHUKa B 3 T. Tom 3.
OCHOBBI 2JIEKTPOHUKH U AJEKTpUyeckue u3mepenus, Mocksa: FOpaiit, 2023, ISBN: 978-5
-9916-8414-9,

URL.: https://urait.ru/bcode/511661

J1.5

CyxanoBa H. B., OcHOBBI 371eKTpOHUKHY U IUPPOBOIi cxemoTexHukH, Boponex: BI'YUT,
2017, ISBN: 978-5-00032-226-0,
URL.: https://e.lanbook.com/book/106780

9.3.1 IlepeyeHb NPOrpaMMHOro odecneYeHus

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

Mozilla Firefox

Cadence SPB/OrCAD

MATLAB R2012b

o |IN[ojo|lbhlwWwIN|EF

.3.2 CoBpeMeHHbIe TPO(ecCHOHAIBbHBIE 0a3bI JaHHBIX U HH(OPMALIMOHHBIE CIIPABOYHbIE

CHCTEMBI

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha xypHabl)

9BC IPRbooks

OBC Tel'Y

9BC «Jlaup»

9bC «IOPAUT»

| o1 Bl W N

ObC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

AyauT- OobopynoBanue




3-216 KOMIUIEKT Y4eOHON MeOenr, KOMIBIOTEPhI, KOMMYTAaTOPhI, TPOECKTOP

3-215 KOMILIEKT Y4eOHON MeOesn, KOMITBIOTEPhI, TeHEPaTop, U3MEPHUTEIbHAS CTAHLU,
KOHTPOJIEp, MHOTO(YHKIMOHAIbHAS TUIaTa, MYJIBTHUMETP, OCIIIOrpad, mporpaMMHBIN

11. METOAWYECKHUE MATEPHAJIBI JJISI OBYUAIOLIAXCS ITO OCBOEHHMIO
JTACIATLITAHBI

@OopMBI TEKYIIEro KOHTPOJIS: MPOBEPKA MOHUMAHHMSI KJIFOYEBBIX OHATHH B (hopme
NUCHMEHHOTO OIIPOCa, MPOBEPKa KOHCIIEKTOB JIGKLINH, KPATKUIl YCTHBIN (BBIOOPOYHBII) KOHTPOJIb.

* YKa3aHus 10 NOATOTOBKE K 3aHATUAM JICKIIMOHHOI'O TUIIA:

JIexuu Mo JaHHOU JUCIUTUTMHE TPOBOISTCS KaK B KJIACCHUECKOUN opMe, Tak U ¢
MCII0JIb30BaHUEM MYJIbTUMEINWHBIX IPE3EHTALNN. DIEKTPOHHBIH KOHCIIEKT Kypca JIEKLIUH
npeaHa3HayeH i 6osee TIy00KOro YCBOGHUS MaTepHaia MyTeM WILTIOCTPUPOBAHUS JEKIIHU
cXeMmaMu, Tabauamu, pucynkamu, GoTorpadusiMu 1 T.1.

W3yuenue qUCUUIUIMHBI TPEOYET CUCTEMATHUYECKOT0 U MOCIIeI0BATEIHHOTO HAKOIUICHHS
3HAaHUH, IOITOMY CTYAEHTaM PEKOMEHYETCs IIEPE]l OUEPEIHON JIEKIUEN TIOBTOPUTH MaTEpHa
MPEABbIAYILIEH.

* VYKazaHus 10 NOATOTOBKE K JJAOOPATOPHBIM 3aHATUSM:

Ilepen BbImONIHEHUEM 1000 1a00PaTOPHON pabOTHI HEOOXOIUMO CAMOCTOSTEIBHO
npopaboTaTh TEOPETUYECKUI MaTepHrall, 00pabOTKy M HHTepIpeTaluio JaHHbIX. [locie
BBINOJIHEHUS Ta0OpaTOPHOI paboThI CTYIEHT 00s3aH CAaTh OTYET O IPOJIEIaHHOM padoTe 1
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

* Meroauueckue ykazaHHs 110 BBIIOJIHEHUIO CAMOCTOSTEIbHON pabOThI:

CamocrosrenbHas paboTa CTyI€HTOB BKJIIOYAeT B c€0sl BHIIIOJIHEHUE MPAKTHUECKUX
3aJJaHuH, CaMOCTOSTEIBHOE U3yUYEHUE OTAEIIBHBIX BOIPOCOB TUCHUIUIMHBL. CaMOCTOSITEILHOE
M3YYEHHUE OTIENIbHBIX TEOPETUYECKUX BOIIPOCOB PEKOMEHIYETCSI 10 OCHOBHOM, JOIOJIHUTEIBHON U
METOAMYECKOH JINTepaType, yKa3aHHOH B cojiepKaHUH paboueil mporpaMmsl.

Metoanueckue yka3zaHHs 10 MOATOTOBKE U BBIIOJIHEHHIO Ta0OpaTOPHBIX PadoT
IPEJICTaBJIECHbI B OMMCAHUSX J1a00PaTOPHBIX paboT:

. ®HY 2-oro nopsinka no cxeme Camnena-Kes.

. ®HY 2-oro nopsizika ¢ MHOTONETIEBOI 00paTHON CBA3BIO.

. ®HY 2-oro nopsiika rupaTopHOro THIA.

. ®HY ¢ HyneBbIM CMELICHUEM.

. [TonocoBoit GpUIBTP C MHOTOMETIIEBON OOPATHOM CBS3BIO.

. IlomocoBo#l pUIBTp TUPATOPHOrO THIA.

. @UIIBTp C epeMeHHOM CTpYKTYypoii (YHUBepcanbHbIN GUIBTP).
. [TonocHo-nonaBnsrONMi GUIBTP C MHOTOIETIEBON OOpPaTHOM CBS3BIO.
. PexexTopHslil punbTp ¢ ABOKHBIM T-MoCTOM.

10. MocTtoBsle reHeparops! Buna.

11. Usyuenne LC - rereparopos.

12. Nzyuenue pabOThI UMITYJTLCHOTO HCTOUHUKA ITUTAHHUS.

13. 3apsigHas nomma.

14. IcTOYHMKY TOKA Ha ONEPALlMOHHBIX YCHIINTEIEH.

15. 'eneparop TpeyroibHbIX KOJIEOAHUH.
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