degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAaANOTEeXHUKHN U KOMIIBIOTEPHBIX
TEeXHOJIOrui

E.A. Beasinko

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: PagnorexHnueckne METObl yCUIICHU U 00paOOTKU CUTHAJIOB
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa paAMOTEXHUKH U CUCTEM YIPABICHUS

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT
4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3anHsaTus: 90 yac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4
KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy coctaBuiIu:

I1.B. Jdynkus, crapimuii penoxaBaresb
A.B. Heemmama, crapiuuii mpenonaBarenb

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl paJrioTeXHUKH 1 cucteM yrpasineHus 04.06.2020



AHHOTANMA

B HacTosimee Bpemsi MO Mepe COBEPIICHCTBOBAHUS DJIEKTPOHHBIX YCTPOHCTB, OCHOBHOW (OKyC INpHU
MPOEKTUPOBAHUY M PUMEHEHNHU PAIMOTEXHUUECKUX YCTPOHCTB CMECTUIICSA OT U3yYeHHs pabOThI OTAEIBbHBIX
KOMIIOHEHTOB CXEM - TpPaH3UCTOPOB M PE3HUCTOPOB, K HCIONB30BAHUIO «YEPHBIX SIIUKOB» - TOTOBBIX
WHTErpajbHBIX MHKpOCXeM ycuiurenedl curHama, mukpocxem LIAIl, AIIIl, MUKpOKOHTpOIEPOB U
IIPOLIECCOPOB.

OcHoBHas 3a7a4ya JaHHOTO Kypca — HaxOXJAeHHe OajaHca MEXIy HEOOXOAMMBIMHU CTyAEHTaM 3HAaHHSIMHU 00
OCHOBaX TEOPHUU CHUTHAJIOB W 0A30BBIX YCHJIHMTEIBHBIX HJIEMEHTOB C J10OABICHHWEM B KypC HOBBIX 3aJaHHM,
CBSI3aHHBIX C COBPEMEHHBIMU METOIaMH 00paOOTKH AIIEKTPHUECKUX CUT'HAJIOB.

Jns  pemieHust STOW 3agadM  TpeylaracTcsd HOBas KOHLEMIHUS OpraHM3alud J1abopaToOpHBIX padoT,
OTHOCSIIIUXCS K KYpCy KJIaCCHUECKOM PaluOTEXHUKHU: 3a/1aHMsI OT HECKOJIBKUX padoT, N3y4atoNIne OANH KJIAcC
HCCIIEIyEMBIX CXEM — HamlpuMep, TPaH3UCTOPHI - OOBEJMHEHBI B OJHY Oojee KpYIHYI paboTy c oOmieit
TeOpHeH W eIuHOM croadeld B KoHIE. JlaHHBIA MOAXON MO3BOJISICT ONTHMHU3MPOBATH IMOJa4y Marepuaa,
IpoBecTH 0TOOp Hanbosiee BaXKHBIX 3aJaHUIl OT HECKOIBKUX PabOT M HCKIIOYHUTH MEHEE CYIIECTBEHHbIE IS
MOHUMAaHUs, a Takke MNOBTOpsAomMecs 3amgaHus. [loMuMo mepepaboTKH CYHIECTBYIOMIMX KypCOB, IpH
COCTaBJICHUM 3aJlaHuii ObLIO TMPOBEICHO W3yueHHE 3aJlaHuil TpakTudeckoro kypca Learning the Art of
Electronics: A Hands-On Lab Course (kaura u3mgana B 2016 rofy), mpernomaBaeMoro B HaCTOSIIEE BPEMS IO
pykoBoactBoM Tomaca Xoiica m Iloma XopoBuma OakanaBpaM Kypca HHXCHEPHBIX HayK B [apBapickom
YHHUBEPCUTETE. DTOT KypC SIBISCTCS MPAKTUYECKUM TPHIOKEHHEM K TOJHOCTHIO MOJCPHU3UPOBAHHOMY B
2015 roay m3nanuto kypca The Art of electronics (MckyccrBo cxemorexuuku) [lona Xoposuna u Yundpena
Xunna.

[epBoIit cemecTp Kypca MOCBSIIIEH YCHICHUIO U (PUIBTPALK aHAJIOTOBBIX CUTHAJIOB.

B nawane Kypca cTyIeHThI H3y4aroT OCHOBBI Teopuu 1ieneil. JlanHas paboTa mocTpoeHa Ha NMPernoaBaeMoM Ha
I xypce ®PKT kypce «llemn u curHane»y. Hambonee BaKHBIM 37€Ch SIBISIETCS HM3YUYEHHUE KOMIUIEKCHBIX
HepeaTOYHbIX (YHKIMN JUIS JIEMEHTapHBIX YaCTOTHO3aBHCUMBIX IieTiell — (UIBTPOB MEPBOTO U BTOPOIO
nopsakoB. HecMoTps Ha TO, 4TO K ’TOMY MOMEHTY M3y4YE€HHE KOMIIEKCHOTO CYMCIICHHUS €lIe HE HaYaJIOCh, €ETO
IIPUMEHEHHE HE BCTpedaeT CIOXKHOCTeH y cryneHToB Il Kypca mOCKOIbKY HE IpeArosiaraeT CIOXKHBIX
BbIUMCIIeHnH. KpoMe Toro, n3ydyeHrne MeTo/1a KOMIUIEKCHBIX aMIUTATY/ MO3BOJIUT CTYIEHTaM JIy4lle OBJIAJETh
aHAJIOTUYHBIMH TeMaMHt B Kypce OO0mielt ¢puznku (DnekTpuyecTsa) B 3 cemecTpe.

Cnenytomas pabora MOCBsIICHa TPUMEHEHUIO OUIIOISIPHOTO TPAH3UCTOpA B KAUECTBE YCHIIUTENSI CUTHAJIOB.
[loMHMMO OCHOBHBIX CXEM BKJIIOUYEHHS, CTYIEHTBl OBJAJEBAIOT BAXHEUIIMMM MOHATUSAMH U3 00nacTu
YCUJICHUSI CHTHAJIOB — KOI(QQUIMEHTOM YCWIEHHs, II0JOCOW YCHUJIEHHUS, BXOIHBIM U BBIXOJHBIM
COIIPOTHUBICHUSIMHA. M3ydaeTcsi BIMAHWE NPUMEHEHHsI OTPHULATEIbHONW OOpaTHOW CBA3M Ha IMapameTphl
YCHIIUTEIIS.

Cnenytomas pabota MOCBSIEHa OCHOBHOMY 3JIEMEHTY COBPEMEHHBIH YCHIUTEIBHBIX CXEM — OIEPALUOHHOMY
yeunutento. [lomrnmo 6a30BbIX cxeM, B pabOTe TakXKe H3y4aroTCsl Pa3Hble CXEMbl MOCTPOCHHS aHaJIOTOBBIX
(GUIBTPOB HA ONEPALMOHHBIX yeruTessix. [Ipu aToM npenmnonaraercst Kak paboTa ¢ MakeToM, Tak ¥ U3y4eHHe
napaMeTpoB cxem B mporpamMmHoM nakere Micro CAP12 — ocHOBHO# mporpamme Uisi MOJEIUPOBAHHS
JIEKTPOHHBIX CXEM.

Bropoii cemecTp Kypca TOCBAIICH IUQPPOBONM CXEMOTEXHHKE, TEXHUKE aHAJIOTOBO-IIM(POBOTO H
uu(po-aHaJoroBOro NpeoOpa3oBaHus, CIEKTPaM, a Takxke UU(PPOBOH (HUIBTPALIUU CUTHATIA.

[lepBas pabora mocBsilIeHA OCHOBaM aiureOpbl JIOTHKH, KOMOMHATOPHBIM CXe€MaM, a Takke O0a30BbIM
SNIEMEHTaM C MaMSThI0 — TPUITEpaM U peructpam. Pabora BEHINOMHSACTCS YaCTHYHO HA MakeTe, YaCTHYHO B
CHUMYJIISITOpE JIOTHUECKUX cXeM — porpamme Logicly.

Bropas pabora mocsieHa MOHSATUSAM O JIMCKPETU3AlMU CUTHANA, €r0 CIEKTPE, JUCKPETHOMY U OBICTPOMY
npeoOpazopannio Dypre. M3yuaercs Teopema KorenbHMKOBa, MaTeMaTWYeCKWe OCHOBBI peaTu3alluu
(UIBTPOB C KOHEYHOW M OECKOHEUHOW WMIYJIBCHBIMU XapakTepucTHkamu. OCHOBHasi paboTa MPOBOJIUTCS
CTyZleHTaMu B Tlakete Matlab.

Tperbst paboTa sBIsieTCS MOJHOCTBIO HOBOM pa®oTON B Kypce M MOCBSIIEHA NMPUMEHEHUIO OJHOIIATHBIX
KoMIbI0TepoB nox yrpasineHueMm OC Linux anst coopa u 06padotku curnanos. CtyneHTaM OyIeT NpeasioxKeHO
MO3HAKOMHTBCSI ¢ ocHOBaMH pabotel mox OC Linux, ycTaHOBKOM M KOH(UIypHpOBaHHMEM HHTEpIIpeTaTropa
Python, ycranoBko#i 6ubnuorek Ha Python. BynyT uzyuens! 6ubnuoreku otobpaxenus rpadgukos Matplotlib,
npencTapieHus gJaHHbix NumPy, 6ubnuoreku it paboTel ¢ HU3KOoypoBHeBoU mnepudepuern Adafruit Rpi n
oubnuoreka Guiasrpanuu curHanoB SciPy. Ilpu u3ydenun nepudepun Oyaet nposeneHa padoTa ¢ BHEIIHUM
JaTYNKaM TEeMIIepaTyphl, aKCEJIEPOMETPOM M APYrMMH. BynyT u3ydeHsl OCHOBBI MHTEp(eiicoB paboThl C
nepudepueii u odomena nmamaeiMu  12C, SPI, UART, USB. Ortnenensl 3aHATHAS —TOCBSIIEHBI
U po-aHaJOTOBOMY W aHAJIOTOBO-IIM(PPOBOMY MpeoOpa3oBaHUIM, a Takke 00padOTKE MOTOKAa JAHHBIX B
peanbHOM BpeMmeHu (uudposas ¢uiibTpanus, peannsanus anroputMos A1 u BIID).



Kypc npemaraercst roqoBsIM ¢ Harpy3Kkoi JJisi CTYIEHTOB JIBE Tapbl B HENEIO COYETAIONINe JEKINOHHBIA U

71a00paTOPHBIN XapakTep 3aHATHHA.
1. Hean u 3agaun

eap AUCUMNIMHBI

MO3HAKOMHTH CTYACHTOB, CICHUAIN3UPYIOLUIMXCSI B 00JMacTh (PU3UKM U 3HEPreTHKH, C OCHOBHBIMU
U/IeAMH NIEKTPOHUKHU U IPUMEHEHHEM €€ B (PU3MYECKOM 3KCIEPHUMEHTE.

3agauu AUCHUILIHHBI

- pa3bACHEHNE MECTa U POJIU HIEKTPOHHBIX CPEACTB HAOIIONEHHS, PETUCTPALMH U 00pabOTKHI JaHHBIX

B (I)I/I3I/ILICCKOM OKCIICPUMCHTC,

- MIpHOOpETCHNE YUAIIUMHICS HAYaIbHBIX HABBIKOB PA0OTHI C JEKTPOHHBIMU CXEMaMHU M JalIbHEHIIee
pa3BHUTHE YMEHUs paboTaTh C N3MEPUTEIbHBIMU IPHOOPaMHu;

- O3HAaKOMJIEHHE C OCOOEHHOCTSIMH MCTOAOB aHaJin3a XapaKTECpHUCTUK CPEACTB COBpeMeHHOﬁ
OJICKTPOHUKHU U UX BIIMAHUSA HA KAYCCTBO PC3YJILTATOB I/ISMepeHI/II\/’I.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TANbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAET
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  MPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a491

OIIK-1 CnocobeH npuMeHSITh
(yHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTU4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElICHUH
3a7a4 nIpodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.




YMETb:

TIPUHIIMI ICHCTBUS ¥ CBOWCTBAa OCHOBHBIX KOMIIOHEHTOB, 00pa3yrOIINX 3JIEMEHTHYIO a3y armapaTrHbIX
CPEIICTB COBPEMEHHOM 3JIEKTPOHUKH, OCHOBHbBIE CXEMOTEXHHUYECKHE CPECTBA CO3JaHUS MEKTPOHHBIX
OJIOKOB DKCIIEPUMEHTAIIFHOTO CTEHJA M CIIOCOOBI OMKMCAaHUS M aHalnu3a OTACNBHBIX OJIOKOB
HKCTIEPUMEHTAIBHOTO CTEH 1A, B TOM YHCIIE

B 3-M ceMecTpe, OCEHHEM, — CBEACHUS, OTHOCSIINECS K aHAJIOTOBOW 3JIEKTPOHHKE;

B 4-M cemecTpe, BECeHHEM, — CBEJICHHUS, OTHOCSIINECS K aHATIOTOBOM M IM(POBOI JIEKTPOHHUKE.

NPOBOIUTHh HAONIONEHHWS W HM3MEPEHHUs C WCIOJIb30BAaHHEM allllapaTHBIX CpPEACTB COBPEMEHHOU
AJIEKTPOHUKH, B TOM YHCIIE

B 3-M ceMecTpe, OCEHHEM, — IPOBOIUTH HAOIIOACHUS W W3MEPEHHs, OTHOCAIIMECS K aHaJIOTOBOM
JIEKTPOHUKE;

B 4-M ceMecTpe, BECCHHEM, — MPOBOANUTH HAOIIOACHUS M M3MEPEHHS, OTHOCSIINECS K aHAJIOTOBOH M
UG POBOI AIIEKTPOHUKE.

BJIAJIETh:

OCHOBHBIMH METO/IaMH TEOPETHYECKOTO PACCMOTPEHHUS CBOMCTB allapaTHBIX CPEICTB COBPEMEHHOM
SNIEKTPOHUKHU U CHOCO0AMHU ydeTa BIMSHHSA MX XapaKTEePUCTUK HA PE3yJbTaThl SKCIEPUMEHTAIHLHOTO
UCCIIeIOBAaHMS, B TOM YHUCIIE

B 3-M ceMecTpe, OCEHHEM, — METO/IaMH, OTHOCSIIIUMHUCS K aHAJIOTOBOH AJICKTPOHUKE;

B 4-M cemecTpe, BECeHHEM, —METOIaMH, OTHOCSIIIUMHUCS K aHAJIOTOBOW M IU(POBOI1 AEKTPOHUKE.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [TaccuBHBIE 27EKTpUYECKHE LIETIH 2 6 5
2 Yeunurenu Ha OUTIONSIPHOM TPAH3UCTOPE 2 6 5
3 JuddepeHnmanbHple YCUIUTETN 3 9 5
[Tpumenenus OIEPAIIMOHHBIX
4 p . patl 3 9 5
YCHJIHTEINEH
5 AKTUBHBIE (PUITBTPHI 3 9 5
6 CxeMbl C TIONOXHUTEIHHOH OOpaTHOM 5 6 5
CBA3bI0. [ eHepaTopsl.
7 Hudposas snekTpoHrKa 5 15 10
3 CnexTpaibpHbIi aHaIU3 U AUCKPETH3aLus 5 15 10
CHTHAJIOB
9 [Ipumenenue OHOTLIATHBIX 5 15 10
KOMITBIOTEPOB JIsl 00pabOTKH CUTHAJIOB
Nroro yacos 30 90 60
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.
4.2. CoznepxaHue AUCIMIUIMHBI (MOIYIIS), CTPYKTYPHUPOBAHHOE IO TeMaM (paszaenam)
Cemecrtp: 3 (Ocennwii)

1. ITaccuBHBIE AIEKTPHUUYECKHUE LETIN




Saugrue 1

CemuHap. /JIByXNMONIOCHWKH, MCTOYHHKH TOKa M HampsbkeHus. Teopema 00 5SKBHUBaJICHTHOM
FEHEPATOPE, AEINUTEIb HANPSIKEHUs, TApaJUIENbHBIM CyMMATOp. JIMHEHHBIN TPEXTIOMIOCHUK. TEXHHUKA
u3Mepenus (Boruncienus) H-napameTpos.

[IpakTuka. 3HakoMcTBO ¢ MakeToM. Ha MakeTHOH Tuiare HccieAyeM AeTUTellb M MapajuielbHBIN
CyMMarop. 3HakomMctBO ¢ MicroCAP, wu3yuaem  H-mapamerpsr. [Ipeobpa3zoBanue
TPEYTrOIbHUK-3BE3/1A.

Saugrue 2

Cemunap. llpeacraBienue o0 wummynbcHOW peakmuu. MuTterpan [lroamens. Paccmorpenue B
yactotHoii oOnactu. [lepenarounas ¢pynkuus. Materpupyromas u 1uddepeHuupyomas Iernu.

[IpakTuka. Ha MakeTe ncciiegyemM 4aCTOTHYIO M UMITYJIbCHYIO XapaKTepUCTHKH U depeHIupyomeit
1 UHTETPUPYIOLIEH LIETIOYEK.

ausrue 3

CemuHap. OnepaTopHblii MeTOI, Mmoitoca U Hyu cuctembl. [loctpoenue rpados boae. RC-3BeHbs
BTOpOro nopsaka. PazoBpamaress, MocT Buna, 2-T MocT.

[Ipakruka. RC-3BeHbst BTOporo nopsiaka Ha makere u B MicroCAP. da3zoBpamarens Ha makere. 2-T
MocT B MicroCAP. Moct Buna B MicroCAP.

2. Yeunutenu Ha OGUITOISIPHOM TPAaH3UCTOPE

Saugrue 1

Cemunap. bunonsipablil TpaH3UCTOP: CBOWCTBA MO MOCTOSHHOMY TOKY, MOHATHE O pabovel TOYKe,
JMHeapu3alys B OKpecTHOCTH pabdoueit Touku. Cucrema h-mapamMeTpoB OUIOISPHOTO TPAH3UCTOPA.
[Ipumep pacuera cxembl OO IO TOCTOSIHHOMY TOKY.

[Ipakruka. MccnenoBanue ycunurens Ha OUNOISIpHOM TpaH3ucTope B cxeme ¢ O0.

3ansarue 2

Cemunap. Kosdduuument ycunenus tpanszuctopa B cxeme ¢ OO, BXOOHOE M BBIXOIHOE
comnpotuBienue. YactoTHele cBoiicTBa yeunurenst 0. Jddexkt Musuiepa.

[TpakTuka. MccnenoBanue ycuauTess Ha OUIIOISIPHOM TpaH3ucTope B cxeme ¢ OD.

3ansrue 3

Cemunap. Cxema crabunusupoBaHHoro ycuiurenst. Cxema ¢ OK: BXonHbIe, BEIXOAHBIE M YaCTOTHBIE

napameTpbl. Cxema ¢ OK (SMUTTEpHBI TOBTOPUTENb): BXOAHBIE, BBIXOJHBIE U YaCTOTHBIC
napaMeTpsbl.

[Ipakruka. Mccienopanne ctadmim3npoBaHHOTO yermutens B cxeme ¢ 0D u OK.
Sausarue 4
Cemunap. Cxema ycunuTenss ¢ OOpaTHON CBS3bIO 10 HANPSDKCHUIO: BXOTHBIC, BBIXOJHBIE U

4acTOTHBIE MapaMeTpbl. Biusuue oOpatHoi cBsi3u Ha napameTpsl yeunurens. [lonstue o cxeme Ob.
JIByXKacKaJHbl€ YCHJINTENHN, COIVIACOBAHNE KAaCKa/l0B.

3. TuddepennnanbHble yCUITUTETN

Saugrue 1



Cemunap. [lonste nuddepennuansHoro curHana. JuddepeHnuanbHblli YCUIUTENb: BXOJHBIC,
BBIXOJHBIC U YACTOTHBIE MapaMeTPhl

[Ipakruka. UccnenoBanue nudhepeHunanbHOr0 yCUInTesl.
4. IlpuMeHeHus ONepalMiOHHbBIX YCHWINTENEH

3ansrtue 1

Cemunap. OnepaurOHHBIN yCHIIUTENb, cBOMcTBa u napameTpbl. Uaeansusiii OY, OOC, npuHIun
BUPTYQJILHOTO 3aMbIKaHMsA. MHBepTupyomas ¥ HEHHBEPTHUPYIOIAs CXEMbl BKIIOUEHHs. BrusHne
OOC Hna cBoiictea OY. YacToTHOHE3aBHUCUMBIE CXEMbl (Pa3HOCTHBIN YCHJIMTEb, CyMMarop).
Uckaxenus 8 OY (CKOpOCTh HApaCTaHUs, KIHUIIITUPOBAHHE).

[Ipaktuka. MccaenyeM cxeMbl HHBEPTUPYIOLIETO U HEMHBEPTUPYIOIIETO YCUIIUTEIEH HA MAKETe.
5. AXTUBHBIE QUIBTPHI
3ansrue 1

Cemunap. @unbrpsl neporo nopsaka Ha OV, MoIOCOBO# ycwiInTelb, (a3oBpaliaTellb, CXeMbl C
OOC u ITOC (ucTouHUK TOKa, KOHBEPTOPHI CONPOTUBIICHUS, TUPATOPHI).

Ipaktrka. CTpOUM CXEMbl Ha MakeTe M CpPaBHMBAEM WX MapaMeTpbl. Bo3MOXHO, yacTh padoT B
MicroCAP.

3andrue 2

Cemunap. ®unsrpsl Broporo nopsiika. @unsrp Cannena-Ku. 3BeHbst ¢ JBOWHOM 00paTHON CBS3BIO.
[Ipakruka. Pabora Ha Makete u B MicroCAP.

6. CxeMblI ¢ TIOJIOKUTEIIBHOM 00paTHOM CBs3bI0. [ eHepaTopsl.

3ansrue 1

Cemunap. Cxemsl ¢ [IOC (RC- reneparop ¢ moctom Buna, Tpurrep lllMuara u MynsTHBHOpATOD).
Teopust reHepaTopoB, YCIOBHUS BOSHUKHOBEHHS KoJieOaHUs Ha IpUMeEpe CXeMbl ¢ MOCTOM BuHa.

[Ipakruka. Pabora Ha makere u B MicroCAP.

Cemecrtp: 4 (Becennuit)
7. Hudposas 31eKTpOoHNKA
3ansTue 1
Cemunap. KomOuHaropHast nmoruka. OcHOBBI anreOpbl JIOTHKU. CBSA3b JIOTHUECKUX U (DU3UIECKUX
CUTHAJIOB. DIeMeHTapHble jorumdeckue (yaknuu. Peammzamus CMOS wHBepTOpa M JIOTHYECKHX
dbysxuii. [Ipumepsl peanuzanuu — MyIBTHIDICKCOP/AEMYIIBTHINIEKCOP, HHKPEMEHTOP/ AEKPEMEHTOP.

[IprumMepsl peanuzanyu — JOrMYECKUi BBIKIIIOUaTenb, uckimoyaromee NI, uckirrouaromee MJIA kak
yIpasisieMblil HHBepTOp, WHdpaTtop/nemudparop. Tabnuisl HICTUHHOCTH, KapThl KapHo.

[Ipakruka. Pabota B nporpamme Logicly. M3y4uenne 3neMeHTOB KOMOMHATOPHOM JIOTUKH

Saugrue 2



Cemunap. RS-tpurrep, D u T- Tpurreppl. CxeMbl ¢ TaKTUpPOBaHHEM. JIBOMYHBINA CUETUHMK C
[IOCJIEI0BATENbHBIM IIepeHoCcoM. CyeT IO IpPOU3BOIbHOMY Moay/ato. CUeTUYHMKU C HapajulelbHbIM
nepenocoM. Opranu3zanusi IBOMYHOTO CUETa HA MaKeTe.

[IpakTuka. 3ajaHue Ha JTBOMYHEIN CUET 110 MOJYIIO 2/°nN ¥ MPOU3BOIILHOMY.
3ausrue 3

Cemunap. Peructp casura. [IpeoOpa3zoBanue mocieoBaTeNb-HOTO KoJa B MapajuiesibHbIA. Peructp
caBura ¢ oOpaTHO# cBsi3blo. Opranu3anus napauleJbHOro TOCTyNa K IIMHAaM JaHHBIX, SJIEMEHTHI C
TPETBUM COCTOSIHUEM.

[TpakTuka. 3aaHue Ha PETUCTpP CABUTA M PETUCTP CABUIa ¢ 0OpaTHOH CBA3BIO.

8. CriekTpasbHBIA aHAIHU3 U TUCKPETU3ALMs CUTHAJIOB

Saugrue 1

Cemunap. IloHsTHe O JAWMCKpEeTH3allMM CHUTHAjJa, MAWCKPETHOM CIEKTpE CHUTHala, Teopema
Korenbuukosa. Jluckpernoe mpeodpazosanue Oypeoe.

[Ipaktuka. Pabora B Matlab. u3yuatoTcsi CIeKTpel OCHOBHBIX CHUTHAJIOB: TAPMOHMYECKUE CUTHAJIBI,
HPSIMOYTOJIbHBIN UMITYJIbC, UMITYsIbC HalikBucta. CrieKTpbl MOLYIMPOBAHHBIX CUTHAJIOB.

Saugrue 2

Cemunap. breictpoe mpeobOpazoBanue ®ypne. [ludposas ¢unsrpanus. Peamuzamus KUX (FIR)
($UIBTPOB.

[Ipakruka. Ilpaktuka. Pabora B Matlab. CBoiicTBa AMCKPETHOIrO CIIEKTpa NPU HAIOKEHUH OKHA.
[IpeobpazoBanus ciekTpoB npu nuppoBoit Gunsrpanuu npu nomony KNUX-hunbrpos.

3andrue 3

Cemunap. [ludposas dpunprpanus. Peanuzamus BUX (IIR) ¢punbTpos.

[Ipakruka. [Ipaktuka. Pabora B Matlab. Peannzanus BUX-QunsTpoB nepBoro u BTOPOro mopsiika.
9. IlpuMeHeHne OTHOIUIATHBIX KOMIIBIOTEPOB /U1l 00pabOTKN CUI'HAJIOB

3ansrue 1

Cemunap. Cucrema omHOMIaTHeIX KommbloTepoB. OC Linux, OCHOBHBIE KOMAaH[IbI, JIOCTYITHBIE
pecypchbl yCTaHOBKa MOAYyJel 1 OMOInoTeK.

[IpakTika. BeimonHeHHe 3aaHUil MO0 yCTAHOBKE M KOH(PHUTYPHPOBAHHIO OINEPAIOHHON CHUCTEMBI,
MOJyJIeH 1 OMOIHOTEK.

Saugrue 2

Cemunap. bubmuorekn nHa Python. VYcranoBka, koHdurypmpoBanue, pabota ¢ OuOIHOTEKaMHU
00pabOTKN JaHHBIX.

[Mpaktika. BeimonHeHue 3amaHMii 1O yCTaHOBKE M KOH(puUrypupoBaHuro OuOmmorexk Python.
[Monyuenue u oTOOpakeHUE CUTHAMIOB. 3allMCh CUTHAIIOB B (paiii u ureHue u3 aiiia.



Sausrue 3

Cemunap. Ilepudepuss mns uzmepeHus: (QU3MUECKUX BEIMYMH. TE€pPMOMETPHI, aKCEIEPOMETPBI,
JATYMKH BIOKHOCTH M MarHuTHoro monsi. Uutepdeiicel mist mepudepun: UART, 12C, SPI —
MPOIYCKHAsl CHOCOOHOCTb, AATHOCTh, KOJIMYECTBO aJIPeCyEMbIX yCTPOUCTB.

[IpakTtuka. 3aganue Mo MU3MEPEHUIO (PU3MUECKHUX MapaMeTpOB W IMEpelaud pe3yibTara C OJHOIO0
MakeTa Ha apyroii. PaGora rpynmamu no 2-3 dyenoBexka.

Saugrue 4

Cemunap. [ludpo-ananoroBoe mpeodpaszoBanne. Cnocodbl pabotel I[AIl: nmueiika R-2R,
HIMM-Mmonyaauus, 1eabTa-MOLYSLIHSL.

[pakruka. [Nogxmrounte mMomynb anst padotel ¢ I[AIl, cumrtare u mepenare Ha LIAII 3apanee
3allMCaHHbIE CHUTHANbl, JIMOO CreHepUpOBaTh CHUTHANBI MPOCTHIX ¢opM U  HalmoaaTh
CreHEepHPOBaHHbIE CUTHAJIBI Ha ocLuuIorpade.

3ausrue 5

CemuHap. AnanoroBo-nudpoBoe mnpeodOpazoBanue. Pasnuunbie Buasl u crocodbr AIIII. Ilepenoc
criekTpa, yacrora Haiiksucra. Pa3psiHocTs, ITyM KBaHTOBaHUSI.

[pakruka. Momyns ainst pabotel ¢ AL TIpousBectr onupoBKy pa3IMUHBIX CUTHAIOB, HAOMIOAATh
CIIEKTPHI OIM(POBAHHOTO CHTHAJA, MEPEHOC CreKTpa. Bo3MokHBl pabora B rpymmax mo 2-3
yenoBeka. B atom ciydae ofna rpymnma padotaet ¢ LIATIL Bropas ¢ AL

3augrue 6

Cemunap. O6paboTka curHanoB (IOTOKA JJAHHBIX) B pealibHOM BpeMeHH. [IpakTudeckas peanuzaius
uudposoil punsrpaunu. OpraHuzanus MOTOKa AUCKpeTH3auus-uudposas (uiasrpauus-oOpaTHOe
npeoOpa3oBaHusl B aHAJIOroBblii BuA. OrpaHuueHHs pecypcoB (HaMATh, HMPOM3BOAUTEIBHOCTH
poreccopa, CKOPOCTH JTMHUNA NIepeaaun).

[Ipaktuka. OpranuzoBars npueMm (OUU(PPOBKY, YTEHHE CO CTOPOHHETO HMCTOYHMKA), 0OpabOTKy
curHana (puIbTpaIyio) U BelIady pe3yabsrara (B BeIxoaHou daiin nim Ha [TAID).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonnmoe naboparopHoe ocCHaIEHHE:

1) UndbopmanmoHHO-U3MEPUTENHHBINA KOMILIEKC Ha pabo4eM MECTE Ka)I0TO CTY/IEHTA, BKIFOUAIOIHA
KOMITBIOTED, IBYXJIy4eBOil 1npoBoit ocumuiorpad u uuppoBoil FeHepaToOp CUTHAIIOB, YaCTOTOMED.

2) Comnpsiraemble ¢ KOMIBIOTEPHBIMH T'€HEPaTOPOM U OCILIMILIOrpad)OM MaKETHbIE TUIAThI JUIs
coOupaHUs CXeM.

3) HeobGxomuMele paano31eKTPOHHbBIE KOMIIOHEHTBI: pE3UCTOPHI, KOHJIEHCATOPBI, TPAH3UCTOPHI,
WHTETPaJIbHBIE CXEMBbI, KBAPLIEBBIE PE30HATOPBI, MUKPOIPOLIECCOPHI, Ka0eIH, COCTUHUTEIbHbIC
IIPOBOJA.

4) JlabopaTopHBI HHCTPYMEHT.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Ananorosas snekTpoHuka [Tekct] : yue6. mocobue amns By3os / A. JI. Jlapun ; M-Bo oOpazoBanus u
Hayku P®D, Mock. ¢us.-TexH. uH-T (Toc. yH-T) .— 2-¢ u31l., nepepad. u gorn. — M. : MOTU, 2013 .—
268 c.



2. OcHoBHI I(PpOoBOI nekTporukH [Tekcr] : yued. mocobue mis By3os / A. JI. Jlapun ; M-Bo
oOpazoBanus u Hayku PD, Mock. puz.-TexH. uH-T (TOC. YH-T) .— 2-€ U3[., iepepad. u gon. — M. :
M®THU, 2014 .— 281 c.

3. Paguorexanueckue 1enu u curHaisl [Tekcer] : yueObnuk s By3oB / C. W. backakoB .— 3-e u3.,
nepepad. u gor. — M. : Beicmas mkona, 2000, 2005 .— 466 c.

4. UckyccrBo cxemorexuuku [Tekcr]. B 3 1. T. 1-2, [monorpadus]/I1. Xoposun, Y. Xumi , -M., Mup,
2003

5. Papnorexnuka u cxemorexuuka [Tekcr] : yue0. mocoOue st By3oB / JI. I1. Kykines ; M-Bo
oOpazoBanus u Hayku PD, Mock. pus.-texH. un-1 (Toc. yH-T) .— 2012 : MDTH, 2012 .— 336 c.

6. lMonynpoBoauukoBas cxemorexuuka [Teker] : B 2 T. T. 1 / V. Turne, K. lllenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : omaka-XXI, 2008 .— 832 c.

7. omynpoBoguukosast cxemotexHuka [Tekcr] : B 2 T. T. 2 / V. Turne, K. Hlenk ; nep. ¢ Hem. I. C.
KapabamieBa .— M. : lomaka-XXI, 2008 .— 942 c.

JomnonHurensHas aureparypa

1. Coopruk 3a7a4 1o Kypcey "Pamnorexnuka u cxemorexauka" [Tekct] : yae6. mocobue st By30B / JI.
I1. Kyxkines ; M-Bo oOpazoBanus u Hayku PO, Mock. ¢pu3.-trexs. un-T (roc. yu-t) .— M. : MOTH, 2013
— 120 c.

2. OcHoBbl u(poBoit 00pabotku curaanos [Tekct] : B 3 4. : yue6. mocobue 1uist By30B / FO. PomaHiox ;
M-Bo o6pa3oBanus u Haykn P®, Mock. ¢u3z.-TexH. uH-T (roc. yH-T) .— 2-€ u31., nepepad. — M. :
M®TH, 2007 .— Y. 1 : CpoiicTBa 1 peoOpa3zoBaHus AUCKPETHBIX CUTHAIOB. - 2007. - 332 c.

3. OcHoBsl paguodnekrponnku [Tekcr] : [yaeoHoe mocobue ams By3os] / E. . ManaeB .— 4-¢ u3n. /
[yae0. u3n.] .— M. : Kamxnsriid qom, 2013 .— 512 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Micro-Cap,
AVR Studio, PonyProg,
MATLAB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)
Texymas camocTosTeNbHAS pa00Ta MOXKET BKJIIOUATh CISAYIOIINE BUIBI paboT:
- TIOJTOTOBKA K JTA0OOPATOPHBIM paboTaM,
- TOATOTOBKA K MU pepeHIIupOBaHHOMY 3a4eTYy.
KonTtpoinb camMmocTosTesHON paboTHI:
OrneHka pe3yybTaToB CaMOCTOATEIBHOM PabOThl OPraHU3yeTCs KaK eIUHCTBO IBYX (OpM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPENojaBaTecil.

HHTepaTypa AJI CaMOCTOATCIIbHOTO U3YUYCHUA:

1. HckyccrBo cxemorexuuku = The Art of Electronics, [monorpadwus]/Il. Xoposuu, VY. Xwui ,
-Mocksa, BMUHOM, 2016



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa paAMOTEXHUKH U CHCTEM YIPABICHUS

Kypc: 2

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT
PaspaGorunkm:

I1.B. Jdynkus, crapimuii IpenoxaBaresb
A.B. Heemmarma, crapiuuii mpenonaBarenb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 Criocoben npuMeHSITh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTu4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOH U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHalln3a WHQOpPMAIUKd TPHU PElICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMU C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMaun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4yncieHHBIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YJIbTATC HU3YUCHUA JUCHUIIINHBI «Pa):[I/IOTeXHI/I‘leCKI/Ie MCTOAbI YCHUIICHUA U O6pa6OTKI/I CHUT'HAJIOB»

00yJaronuiics JOmKeH:

3HATb:

TIPUHIIMI ICHCTBUS ¥ CBOWCTBA OCHOBHBIX KOMIIOHEHTOB, 00pa3yrOIINX 3JIEMEHTHYIO a3y armapaTrHbIX
CPEIICTB COBPEMEHHOM 3JIEKTPOHUKH, OCHOBHbBIE CXEMOTEXHHUYECKHE CPECTBA CO3JAHUS MEKTPOHHBIX
OJIOKOB DKCIIEPUMEHTAIIFHOTO CTEHJA M CIIOCOOBI OMKMCAaHUS M aHalu3a OTACIBHBIX OJIOKOB
HKCTIEPUMEHTAIBHOTO CTEH 1A, B TOM YHCIIE

B 3-M ceMecTpe, OCEHHEM, — CBEACHUS, OTHOCSIINECS K aHAJIOTOBOW 3JIEKTPOHHKE;

B 4-M cemMecTpe, BECeHHEM, — CBEJICHUS, OTHOCSIIMECS K aHATIOTOBOM U IN(POBOI JIEKTPOHUKE.

yMeThb:

MIpOBOAUTH Ha6J'IIO,[[eHI/I$[ U U3MCPCHHUA C MCIOJB30BAHUCM alIllapaTHbBIX CPEACTB COBpeMGHHOﬁ

9JICKTPOHHUKH, B TOM YHCJIC

B 3-Mm CEMCCTPEC, OCCHHCM, — NPOBOAUTH Ha6J'IIOI[CHI/I$I U HU3MCPCHUSA, OTHOCAIIHECCA K aHaJIO0TOBOH

3JICKTPOHHUKE;

B 4-M CEMCCTpPEC, BCCCHHCM, — IMPOBOAUTH Ha6J'IIOI[eHI/I$I U U3MCPCHUS, OTHOCAIIUCCS K aHaJIOrOBOU U

UG POBOI AIIEKTPOHUKE.
BJIaJIeTh:

OCHOBHBIMU METO/IaMH TEOPETHYECKOTO PACCMOTPEHHUS CBOMCTB almapaTHBIX CPEICTB COBPEMEHHOM
SNIEKTPOHUKHU U CHOCO0aMHU ydeTa BIMSHHSA MX XapaKTEPUCTUK HA PE3yJbTaThl SKCIEPUMEHTAIBLHOTO

HUCCJIICAOBaHUsA, B TOM YHCJIC

B 3-M ceMecTpe, OCEHHEM, — METO/IaMH, OTHOCSIIIUMHKCS K aHAJIOTOBOM AJICKTPOHUKE;
B 4-M cemMecTpe, BECeHHEM, —METOIaMH, OTHOCSIIIMMHUCS K aHAJIOTOBOW M IU(POBOI ANEKTPOHUKE.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

KonTpomns npoBoautcst B popMe codecetoBaHus Iepe1 HauaioM J1ab0paToOpHbIX 3aHATHHA
1 00CY’K/ICHHS TTOJYyYEHHBIX IKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

3 cemecTp (0ceHHUiN)

ITaccuBHBIC QJICKTPUYICCKHUC LICTIN.

1. JluneliHble WHBapuaHTHbIE BO BpeMeHU Uenu. OCHOBHBIE MAaCCUBHBIC BJIEMEHTBI, HWCTOYHUKU
SHEPIUH.

2.IlpencrasiieHue JTUHEAPU30BAHHBIX UCTOUYHUKOB C IIOMOLIbIO 3KBUBAJIEHTHBIX CX€M IO TeBEeHUHY U
Hoprony

3. Cucrema H-mapameTpoB 1151 ONMCaHUsI TMHEWHBIX TPEXITOIIOCHUKOB.

4. BpeMeHHO€E M 4aCTOTHOE MPEACTABICHNE CUTHANOB. VIMITynbCcHas peakuus, HHTerpan Jlroamens.

5. CBs3b UMITYJIbCHOM PEAKIMH U YACTOTHON XapaKTEPUCTHUKU CHCTEMBI.

6. OneparopHBbIil METOJ IpeACTaBIeHUs epeaaTounoi Gynkuuu. Ilonroca n Hymu cucTeMbl

7. IMITynbCHBIE U YaCTOTHBIE CBOMCTBA LIENEH TIEPBOTO M BTOPOTO MOpPsAKa

Yeunurenu Ha OUMIOTSIPHOM TPAaH3UCTOPE

1. bunonsipHslii Tpanzuctop. CBOMCTBA MO MOCTOSIHHOMY TOKY. Pabouas Touka.

2. JluneiiHas SKBUBAJICHTHAs cXeMa OHUIOIIIpHOro Tpansucropa. Cucrema h-mapamerpos.

3. Cxema c 00LIMM SMUTTEPOM. YCHIIUTEIbHBIE CBOMCTBA, BXOJHBIC M BHIXOAHbIEC TAPAMETPHI.
4. YacToTHBIE CBOMCTBA CXEMBI C 00IUM dMUTTEpOoM. DPderT Muepa.

5. CxeMbI ¢ O0IMM KOJIJIEKTOPOM U ¢ 00mIel 0a30il yCHIMTENhHBIE CBOWCTBA, BXOIHBIC M BBIXOIHEIE
napameTpbl

6. CornacoBaHue BXOAHBIX U BBIXOAHBIX TapaMETPOB IPU MHOTOKACKaJHOM BKIIFOUCHUHT
7. Yetpipe Tuna OOC u ux BIUSHUE Ha XapaKTEPUCTUKU yCHIIUTEISL.

JuddepeHnmanbHbIN yCHINTEND
1. lMonsitue o nuddepennmansaoM curnaie. [lapamerpsl yeunureneit TudepeHmanT-HOr0 CUTrHAA.

2. InddepeHnmanbHblii yCUIUTENh Ha OUIONSPHBIX TpaH3UCTOpax. PacdeT Mo MOCTOSSHHOMY TOKY,
paboyast TouKa.

3. YcunurenbHble CBOWCTBa JUGGEPEHINAIBHOTO YCUIUTENs] HAa OUIONAPHBIX TPaH3UCTOPAX.
[TomaBnenue cuH(a3HOTO CUrHANA.

4. UctouHuk ToKa B cxeMe IudQepeHInansHoro ycunurens. TokoBoe 3epKaiio.
OnepanmoHHbIN yCHIUTENh

1. OcHOBHBIE CBOWCTBA U ITapaMeTPhl OIEPALIOHHOI0 YCHIINTEII. YacToTHAs KOppEeKLUs
2. N neanpHbliA onepalliOHHBINA yeuIuTenb. [IpHHIMI BUPTYaIbHOTO 3aMbIKaHHS.

3. OcHOBHBIE CXE€Mbl BKJIOUEHHUS OIEpallMOHHbIX ycuiurened. YacToTHele CBONCTBa CXeM C
OTpHLATENILHONW 00PaTHOMN CBSI3BIO.

4. HckaxeHus B OIICPAllTMOHHOM YCHIIUTCIIC. OFpaHI/I‘leHI/IG CKOPOCTH HapaCTaHus W aMILIUTYAbl
BBIXOJHOT'O CUT'HAJIA.

5. lloctpoenune GUIBTPOB MEPBOTO U BTOPOTO mopsiaka Ha OY.
6. CBoiicTBa cxeM ¢ TIOJIOKUTENLHOM 00paTHOH CBs3b0. Kommaparop, MyasTHBHOpATOP.
7. YcnoBus BO3HUKHOBEHHUS TeHepaiuu, cxembl RC-reneparopos Ha OVY.

4 cemecTp (BeCEHHMIA)

Hudposas snekTpoHrKa



1. KomOunaTtopHas noruka. JieMeHTapHble Jlornueckue GpyHkunu. basuc B pocTpaHCTBE JOIMYECKUX
¢yukuuii. Teopema Jle-Moprana.

2. llpuHOUn AEWCTBUS U XapaKTEPUCTUKU O0Aa30BBIX HIEKTPOHHBIX CXEM JIOTMYECKUX 3JIEMEHTOB C
KMOII — norukoi.

3. Ilpumepsl KOMOMHAIMOHHBIX JOTHYECKUX YCTPOMCTB: mmdparop, aemmdparop, MyIbTHILIEKCOD,
JNEMYIBTUIIIEKCOP, CyMMarop, KOMIIaparop.

4. RS-tpurrepbl, TakTHpyemble Tpurrep: D-tpurrepsl, T-tpurrep. JIBOMYHBIE CUETYMKU C
[IOCJIEI0BATEIbHBIM IIEPEHOCOM.

5. CyeTuuky ¢ napasuienbHbIM I1epeHocoM. CUeT 110 IPOU3BOIBHOMY MOAYIIIO.

6. Peructpel cnsura. IlepoOpasoBaHue mocieqoBaTeNbHOIO KO/a B TapajlieNbHBIA W HA0OOPOT.
Peructpsl c 006parHoii CBA3BIO.

HI/ICerTI/ISaL[I/ISI CHUI'HAJIOB.

1. Tlonsatne O KBaHTOBaHWMMW CHUTHasA. JlMCKpeTH3alHs IEPEeMEHHBIX BO BpPEMEHU HENPEPHIBHBIX
curHaiuoB. Teopema o0 BEIOOpKax.

2. QuckpetHsle cnekTpsl curaanoB. JI1®. BI1®. Bnusare koHeYHOro OKHA Ha CIEKTpP CUTHAJIA.
3. lpunnune! opranuzanu KUX-dwunerpos. [Ipuanmne: oprannzaiuun bBUX-duisTpos.

[TpumeHeHe OAHOMIIATHBIX KOMITBIOTEPOB 7151 00paOOTKH CUTHAJIOB

1. Opranmzanus padoTsl oqHOIIIaTHOTO KommbioTepa B OC Linux.

2. Pabora ¢ Py- 6ubnnorexkamu.

3. Hudpossie nHTEphEICH OMHOIIIATHOTO KOMIBIOTEPA: BUJIbI, HA3HAUYCHUE, BOSMOKHOCTH.
4. Metonsl udpoananorosoro npeodpazosanus (LJAIT). Bugsr [IATI.

5. Merozpl ananoroBo-udposoro npeodpazosanus curnanos (ALIT). Buasr AL

6. Ucnonb3oBanue Py-0ubnuorek Juist 00paboTKH JUCKPETH30BAHHBIX CUTHAJIOB.

Kpurepun onennBanus
Ouenku 3a abopaTopHble PaOOTHI BHICTABIISIOTCS B COOTBETCTBUHU C PE3yJIbTaTaMU MPEACTaBICHHOM
paboThl ¥ OTBETaMHU Ha YCTHBIE BOMPOCHI 10 AECATUOATBFHONW OLIGHOYHOH IIKaje, mpudeM okosno 50%
OLICHKH CTYICHT IOJy4aeT 3a KaueCTBEHHO IPOBEACHHOE J1aDOpaTOpHOE HUCCIIENOBAaHUE M I'PAaMOTHOE
MPECTABICHUE OJTYYCHHBIX PE3yIbTaTOB.

oueHka «omm4HO (10)» BbIcTaBIAeTCS OOydYalOMIEMYCs, €CIIM OH TI0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TIPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
MIPUHSATHIX PELICHUH;

OLEHKa «OoTIMyHO (9)» BeIcTaBIseTCS oOOydalolmeMycs, €cClIM OH II0Ka3aJdl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

OLEHKa «OoTanMyHO (8)» BhICTaBIseTCS OOydalolmeMycs, €cClIM OH II0Ka3aJl BCECTOPOHHME,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHe 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PpEIIeHWH, HO MpH 3TOM OBUIM JONYIIEHBl HEOONbIIME HETOYHOCTH, KOTOPBIE MOCIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS] 00yYaroIeMyCsi, €CIIM OH TBEP/IO 3HAET MaTepHuall, FpPaMOTHO H IO
CYIIECTBY H3J1araeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHWA Ha IPAKTUKE, HO [OIYyCKaeT
HETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIECTBEHHbIC ONIMOKY MPH PEIICHUH 33/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJYYCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKHN B OTBETE U (WJIN) TIPH PEIICHUH 3a]1a4;

OLIEHKA «XOpomIo (5)» BBICTABISIETCS 00yYarOIEeMyCsi, €CJIM OH TBEPJIO0 3HACT MaTepHrall, FPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYCHHbIE 3HAaHMS Ha IPAaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;



OLICHKA «YJIOBJICTBOPUTEIBLHO (4)» BBICTAaBIACTCS OOydaroLIeMycsi, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOM TTOCIIeIOBATEILHOCTH B U3JI0)KEHHUH ITPOTPAMMHOI0 MaTepHaa, €CIIU IIPU STOM OH BIIajeeT
OCHOBHBIMH pa3/iellaMi y4eOHOH MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 OOyYeHHS U MOXKET
NPUMEHSTH ITOJTyYSHHBIC 3HAHMS 110 00pa3ily B CTaHAAPTHOW CUTYALIUH;

OLICHKA «YJOBJIETBOPUTENIBHO (3)» BBICTAaBIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOrPAMMHOIO Marepuala, He BIaJICIOLIeMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONyYeHHbIC 3HAHHS 1O
o0pa3ily B CTaHIapTHOM CUTYallHu;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOy4aromeMycs, KOTOPBI HE 3HAeT OOJbIIeH
YacTH OCHOBHOTO COJIEpPKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLICHKA «HEYIOBJIETBOPHUTENBHO (1)» BBICTaBIsAETCS O0ydYarolmeMycs, MOKa3aBlUIeMy MOJHOE HE3HAHHE
yueOHO# nporpaMMbl TUCIUILUINHEL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[lo oxoHYaHUM BBINIOJIHEHUS! COOTBETCTBYIOIIEH JIa0OpaTOpHON paboOThl MO KaXKIOMY M3 Pa3lesioB (IO
KaX/10i1 U3 Te€M) IIPOBOJUTCS KOJUIOKBUYM.

Bomnpocsl, KoTopbie MOTYT OBbITh 33/1aHBI YUalleMycsl Ha KOJJIOKBUYME, 3aBUCST OT MPEICTABICHHBIX UM
PE3YNIBTaTOB BBHIOJHEHHS JaHHOH J1abopaTopHO# padoThl. B yacTHOCTH, pernoaBaresib COBMECTHO CO
CTYAEHTOM yOeXK/1aeTcs B TOM, YTO PEe3yJIbTaThl IPOBEICHHBIX U3MEPEHHH KOJIMYECTBEHHO COITIACYIOTCS
C TEOPETHYECKUMHU OLIEHKAaMH U HAaXOAATCSA B HEOOXOIMMOM B3aUMHOM COOTBETCTBHH MEXIYy COOO.

Hroropas OIICHKA €CTh CPCAHCC apI/I(l)MeTI/ILIeCKOC OILICHOK 3a BBIIIOJIHCHHBIC pa6OTBI.

HpI/I HaJIMYMU Ha MOMCHT 3aKpbITUA 3a49€THBIX BEAOMOCTEN HEBBIITOJIHEHHBIX WU BBIINIOJIHCHHBIX, HO
HC CAAHHBIX B YCTAHOBJICHHBIC CPOKHU naGopaToprlx pa60T CTYACHT IIOJTY4aCT HCYAOBJICTBOPUTCIbHYIO
HUTOTI'OBYIO OLICHKY BHE€ 3aBUCUMOCTHU OT OLICHOK 3a BBLIITOJIHCHHBIC pa60TbI.



