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)

MO0 AMCIUIIHHE: PagnorexHnueckue METOIbl YCHIICHHS. M 00pa0OTKH CUTHAIIOB
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

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 PUMEHEHUU PAIMOTEXHUYECKUX YCTPOHCTB CMECTHIICS OT M3y4eHHs pabOoThl OTAEIbHBIX
KOMIIOHEHTOB CXEM - TpPaH3UCTOPOB M PE3HUCTOPOB, K HCIONB30BAHUIO «YEPHBIX SIIUKOB» - TOTOBBIX
WHTErpajbHBIX MHKpOCXeM ycuiuTened curHama, mukpocxem LAIL, AIII, MHKpPOKOHTpPOIJIEPOB W
IIPOLIECCOPOB.

OcHoBHas 3a7ja4a JJAHHOTO Kypca — HaxokAeHue OanaHca MeXIy HEOOXOIMMBIMU CTYJCHTaM 3HAHUAMH 00
OCHOBaX TEOPHUU CHTHAJIOB U 0a30BBIX YCHJIMTEIBHBIX JJIEMEHTOB C J00aBICHHEM B Kypc HOBBIX 3aJaHUH,
CBSI3aHHBIX C COBPEMEHHBIMU METOIaMH 00paOOTKH AIIEKTPHUECKUX CUT'HAJIOB.

Jns  pemieHust STOW 3agadM  TpeylaracTcsd HOBas KOHLEMIHUS OpraHM3alud J1abopaToOpHBIX padoT,
OTHOCSIIIUXCS K KypCy KJIaCCHYEeCKON PaAMOTEXHUKH: 3aJaHHsI OT HECKOJIBKHX padoT, N3ydarolre OIHH KIacc
HCCIIEIyEMBIX CXEM — HalpuMep, TPAH3HCTOPHI - OOBEAWHEHBI B OJHY Oosiee KpyIHYI0 pabory c oOmieit
TeOpHeH W enuHO# cradeid B KoHIE. JlaHHBIA MOAXOX IMO3BOJISET ONTHMHU3UPOBATH ITOAYy Marepuaa,
IpoBecTH 0TOOp Hanbonee BaXKHBIX 3aJaHUN OT HECKOJIbKMX padOT M MCKIIOUUTH MEHEE CYIIECTBEHHBIE I
NMOHUMAaHUs, a TakXke MOBTOpAIOUIMecs 3agaHus. [loMHMO mepepaOdOTKH CYyMIECTBYIOUIMX KYpCOB, IIPH
COCTaBJICHUM 3aJlaHUil OBLTO TPOBEJCHO M3YyYCHHUE 3aJaHull MpakTHYeckoro kypca Learning the Art of
Electronics: A Hands-On Lab Course (kaura n3nana B 2016 rofy), mpemnogaBaeMoro B HaCTOSIIEE BpeMsl 110
pykoBoactBoM Tomaca Xoiica u Ilona Xoposulla OakanaBpam Kypca WHXKEHEpHBIX Hayk B [apBapickom
YHHUBEPCUTETE. DTOT KypC SBISIETCS NMPAKTUYSCKHM HPUIOKECHHUEM K IOJHOCTHIO MOJCPHH3HPOBAHHOMY B
2015 roay w3nanuto kypca The Art of electronics (MckycctBo cxemorexuukh) [lona Xoposuna u Yundpena
Xunna.

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

B nagane Kypca cTyIeHThI H3y4aroT OCHOBBI TeopHH I1ierneil. JlanHas paboTa MocTpoeHa Ha MpernojaBaeMoM Ha
I xypce ®PKT kypce «llenn u curnaney. Hambosee BaXXHBIM 31€Ch SIBISETCA H3YYCHHE KOMILJIEKCHBIX
HepeaTOYHbIX (QYHKIMN IS JJIEMEHTapHBIX YaCTOTHO3aBHCHUMBIX IeTel — (HIBTPOB MEPBOIO U BTOPOTO
nopsaakoB. HecMoTps Ha TO, 4TO K 9TOMY MOMEHTY H3y4YE€HHE KOMIUIEKCHOTO CUMCIIEHHS €IlE HE Ha4aloch, €ro
IIPUMEHEHHE HE BCTpedaeT cloxHocTedl y cryneHToB Il Kypca IOCKOIBKY HE IpEIojaraeT CJIOMKHBIX
BbIUKciIeHNH. Kpome Toro, n3ydeHne MeTofa KOMIUIEKCHBIX aMILIUTY/] ITIO3BOJIUT CTYJEHTaM JIydIlle OBJIAJETh
aHAJIOTUYHBIMH TeMaMHt B Kypce OO0mielt ¢puznku (DnekTpuyecTsa) B 3 cemecTpe.

Cnenytomas paboTa MOCBSIIEHA TPUMEHEHHIO OUITOISPHOTO TPAH3MCTOPA B Ka4€CTBE YCHIIUTENS CHUTHAJIOB.
[loMHMMO OCHOBHBIX CXEM BKIIIOYEHHS, CTYACHTBHl OBJAJCBAIOT BAKHEHIIUMH MOHIATUAMH M3 00JacTu
YCUJICHUSI CHTHAJOB — KOO(QHUIMEHTOM YCHUJIEHHs, TIOJOCOH YCHJICHHS, BXOAHBIM U  BBIXOIHBIM
COIIPOTHUBIECHUSIMH. M3ydaeTcss BIAMSHUE TNPUMEHEHHUS OTPHULATEIIbHOW OOpaTHOM CBSI3M Ha MapaMeTphbl
YCHIIUTEIIS.

Cnenytomas paboTa NOCBAIIEHAa OCHOBHOMY 3JIEMEHTY COBPEMEHHBIN YCHIIUTEIbHBIX CXEM — ONIEPALIOHHOMY
yeunutento. [lomrnMo 0a30BBIX cxeM, B pabOTe TaKKe M3y4yaloTcCsl Pa3HbIE CXEMbl MOCTPOEHHS aHAJIOTOBBIX
(GUIBTPOB Ha ONEPALMOHHBIX ycmnTelsx. [Ipu aToMm mpeanonaraercs kak padoTa ¢ MakeTOM, TaK U U3y4eHHUE
napaMeTpoB cxeMm B mporpammHoMm mnakere Micro CAP12 — ocHOBHOW mporpamme Uisi MOJEIUPOBAHHS
JIEKTPOHHBIX CXEM.

Bropoii cemectp Kypca TOCBAIICH UQPPOBOM CXEMOTEXHUKE, TEXHUKE aHAJOrOBO-IIUPPOBOTO U
uu(po-aHaJoroBOro NpeoOpa3oBaHus, CIEKTPaM, a Takxke UU(PPOBOH (HUIBTPALIUU CUTHATIA.

[lepBas paboTa mocBsilieHA OCHOBaM aJTreOpbl JIOTHKH, KOMOMHATOPHBIM CXeMaM, a Takke 0a30BbIM
SNIEMEHTaM C MaMsThI0 — TPUITEpaM U perucrpam. Pabora BEHINOMHIETCS YaCTHYHO HAa MakeTe, YaCTHYHO B
CHUMYJIISITOpE JIOTHUECKUX cXeM — porpamme Logicly.

Bropas pabora mocesinieHa MOHATHSAM O JAMCKPETH3AIMHA CHUTHAJA, €T0 CIIEKTPE, TUCKPETHOMY U OBICTPOMY
npeoOpazopannio Dypre. M3yuaercs Teopema KorenbHMKOBa, MaTeMaTWYeCKWe OCHOBBI peaTu3alluu
(UIBTPOB C KOHEYHOW M OECKOHEUHOW WMITYIBCHBIMH XapakTepucThkamu. OcHOBHasi paboTa MPOBOTUTCS
CTyZleHTaMu B Tlakete Matlab.

Tperpst paboTa sBIsieTCs MOJTHOCTBIO HOBOHM paboToi B Kypce M IOCBSIIEHAa NMPUMEHEHUIO OJHOIIIATHBIX
KoMITbI0TepoB 1oz ynpasinennem OC Linux g c6opa u 06padotku curHanoB. CtygeHraM OyaeT NpeasoKeHo
MO3HAKOMHTBCSI ¢ ocHOBaMH pabotel nox OC Linux, ycTaHOBKOH M KOH(UIYypHpOBaHHEM HHTEpIIpEeTaTropa
Python, ycranoBkoii 6ubnmnorex Ha Python. BynyT nzyuensr Oubanorekn oroOpaxenus rpadukoB Matplotlib,
npeacTaBieHus JaHHbIXx NumPy, 6ubnuorekn s paOboThl ¢ HU3KOypoBHeBOHW nepudepueii Adafruit Rpi u
oubnuoreka ¢unprpanuu curaanoB SciPy. IIpu uzyuenun nepudepun Oyner npoBeneHa padoTa ¢ BHEIIHUM
JaTYNKaM TEeMIIEpaTyphl, aKCEIepoOMeTpPOM U APYyrMMH. ByayT m3ydeHbl OCHOBBI MHTepdeicoB paboOTHI ¢
nepudepueii u odomena nmamaeiMu  12C, SPI, UART, USB. Ortnenensl 3aHATHAS —TOCBSIIEHBI
U po-aHaJOrOBOMY W aHaJOTrOBO-IIU(PPOBOMY MpeoOpa3oBaHUsIM, a Takke oOpaboTKe MOTOKa JaHHBIX B
peanbHOM BpeMmeHu (uudposas ¢uiibTpanus, peannsanus anroputMos A1 u BIID).



Kypc npenmaraercst ToMOBBIM ¢ Harpy3KoM ISl CTYJEHTOB JB€ Maphbl B HENEIO COYETAIONINe JIEKIIMOHHBIA U

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

eap AUCUMNIMHBI

MO3HAKOMHThH CTYACHTOB, CIIELUATM3UPYIOIIUXCS B OOJIACTH (DM3MKH M SHEPreTUKH, C OCHOBHBIMHU
U/IeAMH NIEKTPOHUKHU U IPUMEHEHHEM €€ B (PU3MYECKOM 3KCIEPHUMEHTE.

3agauu AUCHUILIHHBI

- Pa3bSCHEHNE MECTa M POJIM NIEKTPOHHBIX CPEACTB HAOMIONCHNS, PETHCTPAMY 1 00pabOTKU JaHHBIX

B (I)I/I3I/ILICCKOM OKCIICPUMCHTC,

- IPHOOpETEHNE yYAIIMMUCS HadaJbHBIX HABBIKOB PabOTHI C AJIEKTPOHHBIMU CXEMaMHU M JaJIbHeHIee
pa3BHUTHE YMEHUs paboTaTh C N3MEPUTEIbHBIMU IPHOOPaMHu;

- O3HAKOMJICHHE C OCOOEHHOCTSIMU MCTOHAOB aHaJIn3a XapaKTCPUCTUK CPCACTB 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, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

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

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

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 aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
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 |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalW{ MpH PELICHUN
3a7a4 nIpodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

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

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.




YMETb:

TIPUHIIMI ICHCTBUS M CBOWCTBA OCHOBHBIX KOMIIOHEHTOB, 00pa3yOIIHX IEMEHTHYI0 0a3y anmapaTHbIX
CPEICTB COBPEMEHHOM 3JEKTPOHHUKH, OCHOBHBIC CXEMOTEXHHUYECKUE CPEICTBA CO3MAaHMUs AIEKTPOHHBIX
OJIOKOB OKCIIEPUMEHTAIBHOTO CTEHAAa W CHOCOOBl ONWCaHMs W aHalu3a OTICIBHBIX 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 HAONIONEHHS W WM3MEPEHUs C WCIOJIb30BAaHHEM alllapaTHBIX CPEACTB COBPEMEHHOW
AJIEKTPOHUKH, B TOM YHCIIE

B 3-M ceMecTpe, OCEHHEM, — IPOBOIUTH HAOIIOACHUS W W3MEPEHHs, OTHOCSIINECS K aHAJIOTOBOM
JIEKTPOHUKE;

B 4-M cemecTpe, BECCHHEM, — IIPOBOIUTH HAOMIONEHHUS U W3MEPEHHMs, OTHOCSIIUECS K aHaJOrOBOM H
UG POBOI AIIEKTPOHUKE.

BJIAJIETh:

OCHOBHBIMH METO/IaMH TEOPETHUECKOTO PACCMOTPEHMSI CBOMCTB amIapaTHBIX CPEACTB COBPEMEHHON
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 € TOJOXKUTENBHOW OOpaTHOMN 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. /[IByXNONIOCHWKHM, HMCTOYHMKH TOKa M HampshkeHus. Teopema 00 SKBHBaJCHTHOM
TEHEPATOPE, AEINUTEIb HANPSIKEHUs, IapaJUIENbHbIM CyMMAaTop. JINHEHHBIA TPEeXNOMIOCHUK. TexHuka
u3Mepenus (Boruncienus) H-napameTpos.

[IpakTuka. 3HakoMCTBO ¢ MakeToM. Ha MakeTHOH mjiare uccieqyeM AENUTENb W MapajulebHBIH
CyMMarop. 3HakoMctBO ¢ MicroCAP, m3yyaeM  H-mapameTpsl. [Ipeobpa3zoBanue
TPEYTrOIbHUK-3BE3/1A.

Saugrue 2

Cemunap. IlpeacraBienne o0 wumnynbcHOW peaknmu. HWuaterpan [lroamens. Paccmorpenue B
yactotHoii oOnactu. [lepenarounas ¢pynkuus. Materpupyromas u 1uddepeHuupyomas Iernu.

[Ipaktuka. Ha MakeTe uccieayemM 4acTOTHYIO M UMITYJbCHYIO XapaKTepUCTUKU AuddepeHuupyronei
1 UHTETPUPYIOLIEH LIETIOYEK.

ausrue 3

Cemunap. OnepaTopHbIi METOJ, TONM0ca U Hyau cucteMbl. [loctpoenue rpados bone. RC-3Benbs
BTOpOro nopsaka. PazoBpamaress, MocT Buna, 2-T MocT.

[Ipaktuka. RC-3BeHbs1 BrOporo nopsiaka Ha makere 1 B MicroCAP. ®@azospamiarens Ha makere. 2-T
MocT B MicroCAP. Moct Buna B MicroCAP.

2. Yeunutenu Ha OGUITOISIPHOM TPAaH3UCTOPE

Saugrue 1

Cemunap. bunonsipablii TpaH3UCTOP: CBOWCTBA MO IOCTOSSHHOMY TOKY, IOHSTHE O pabodeil Touke,
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. Kosdduuuent ycunenus tpansuctopa B cxeme ¢ OD, BXOmHOE U BBIXOAHOE
comnpotuBienue. YactoTHele cBoiicTBa yeunurenst 0. Jddexkt Musuiepa.

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

3ansrue 3

Cemunap. Cxema crabunuzupoBaHHoro ycumrens. Cxema ¢ OK: BXonHbIe, BEIXOAHbBIE U YaCTOTHBIE

napameTpbl. Cxema ¢ OK (3MHTTEpHBIH TOBTOPHUTENb): BXOAHBIC, BBIXOJHBIE M YaCTOTHBIE
napaMeTpsbl.

[Ipakruka. Mccienopanne ctadmim3npoBaHHOTO yermutens B cxeme ¢ 0D u OK.
Sausarue 4
Cemunap. Cxema ycunutensi ¢ oOpaTHOW CBSI3bI0 TI0 HAIPSDKEHWIO: BXOJHBIC, BBIXOIHBIC U

4acTOTHBIC MapaMeTphl. Biausaue oOparHoii cBa3u Ha mapaMmeTpsl yeunutens. [lonstue o cxeme Ob.
JIByXKacKaJHbl€ YCHJINTENHN, COIVIACOBAHNE KAaCKa/l0B.

3. TuddepennnanbHble yCUITUTETN

Saugrue 1



Cemunap. [lonstie muddepennmansHoro curHana. JuddepeHnuanbHblii YCHIUTENb: BXOJHBIC,
BBIXOJHBIC U YACTOTHBIE MapaMeTPhl

[Ipakruka. UccnenoBanue nudhepeHunanbHOr0 yCUInTesl.

4. IlpuMeHeHus ONepalMiOHHbBIX YCHWINTENEH

3ansrtue 1

Cemunap. OnepauMOHHBIN yCUIUTENb, cBOMCTBa U mapamerpsl. Mneansubiit OY, OOC, npuHum
BUPTYaJIbHOIO 3aMbIKaHMs. VHBepTHpYyIOLas M HEMHBEPTHPYIOLIAsl CXEMbl BKJIOUEHUs. BnusHue

OOC mna cpoiictea OY. YacTOTHOHE3aBHUCHMBbIC CXEMBbl (Pa3HOCTHBIA YCHIIHUTENb, CyMMAaTOp).
Uckaxenus 8 OY (CKOpOCTh HApaCTaHUs, KIHUIIITUPOBAHHE).

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

Cemunap. @unbsrpsl neporo nopsiika Ha OY, MOJOCOBOW yCHIUTENb, (a3zoBpaliarTelib, CXeMbI C
OOC u ITOC (ucTouHUK TOKa, KOHBEPTOPHI CONPOTUBIICHUS, TUPATOPHI).

IMpaktrka. CTpOUM CXeMbl Ha MakKeTe M CPaBHUBACM WX MapameTpbl. Bo3aMOXHO, 4acTh paboT 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. Cxemsnr ¢ [TOC (RC- reneparop ¢ mocrom Buna, tpurrep llImuara u MmynstuBuOparop).
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 Jormueckue QyHkiuu. Peammzaiuss CMOS uHBepTOpa M JOTHYECKHX
dbysxuii. [Ipumepsl peanuzanuu — MyIBTHIDICKCOP/AEMYIIBTHINIEKCOP, HHKPEMEHTOP/ AEKPEMEHTOP.

[IprMepsl peanu3anuu — JOTUYECKUH BBIKIIOUaTenb, nckitodaromee NI, nexmouaromee MJIN 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- Tpurrepsl. Cxembl ¢ TakTHpOBaHUEM. J|BOMUYHBIA CYETYUK 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. [IpeoOpazoBanue mocie/0BaTeIbHOTO KOJla B MapauielbHbIN. Peructp
caBura ¢ oOparHoi cBs3bi0. OpraHu3anus NapamielibHOTO AOCTYIA K IIMHAM JaHHBIX, 3JIEMEHTHI 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.

[Ipakrtuka. Pabota B Matlab. n3yuaroTcsi CeKTpbl OCHOBHBIX CHTHAJIOB: TAPMOHUYECKHE CHUTHAIIBI,
HPSIMOYTOJIbHBIN UMITYJIbC, UMITYsIbC HalikBucta. CrieKTpbl MOLYIMPOBAHHBIX CUTHAJIOB.

Saugrue 2

Cemunap. boictpoe mpeobOpazoanue ®Dypne. [udporas dwunbrpanus. Peammzanms KUX (FIR)
($UIBTPOB.

[Ipakruka. Ilpaktuka. Pabora B Matlab. CBoiicTBa AHCKPETHOTO CHEKTpa NpPHU HAJIOKEHUH 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 opHOMIATHBIX KommbioTepoB. OC Linux, OCHOBHbIE KOMaHJbI, JOCTYITHBIC
pecypchbl yCTaHOBKa MOAYyJel 1 OMOInoTeK.

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

Saugrue 2

Cemunap. bubmmoreku nHa Python. YcraHoBka, koHpUrypupoBaHue, pabora c OubIHOTEKaMHU
00pabOTKN JaHHBIX.

[Mpaktika. BeimonHeHue 3amaHuii 1O ycTaHOBKE M KOoH(urypupoBanuio OubOmmorek Python.
[Monyuenue u oTOOpakeHUE CUTHAMIOB. 3allMCh CUTHAIIOB B (paiii u ureHue u3 aiiia.



Sausrue 3

Cemunap. Ilepudepuss mist usMepeHus: (QU3NUECKUX BEIUYMH. TEPMOMETPHI, aKCEIEPOMETPHI,
JATYMKH BIOKHOCTH M MarHuTHoro moisi. Uurtepdericet mns mepudepun: UART, 12C, SPI —
MPOIYCKHAsl CHOCOOHOCTb, AATHOCTh, KOJIMYECTBO aJIPeCyEMbIX yCTPOUCTB.

[IpakTtuka. 3agaHue Mo M3MEPEHUIO (QHU3MUECKHUX IMApPaMETPOB M Iepefadd pe3yjibrara ¢ OIHOTO
MakeTa Ha apyroii. PaGora rpynmamu no 2-3 dyenoBexka.

Saugrue 4

Cemunap. [udpo-ananoroBoe mnpeoOpazoBanue. CrocoObl pabotel [IAIl: nuneiika R-2R,
HIMM-Mmonyaauus, 1eabTa-MOLYSLIHSL.

[pakruka. [Mogkmrounts Momynbs st paborel ¢ L[AII, cumrtare u mepenare Ha I[AIl 3apanee
3allMCaHHbIE CHUTHANbl, JIMOO CreHepupoBaTh CHUTHANBI MNPOCThIX ¢opM u  Halbmoaarh
CreHEepHPOBaHHbIE CUTHAJIBI Ha ocLuuIorpade.

3ausrue 5

Cemunap. AnanoroBo-nudpoBoe npeobpazoBanue. Paznmuunbie Buabl u cnocoosr AL Tlepenoc
criekTpa, yacrora Haiiksucra. Pa3psiHocTs, ITyM KBaHTOBaHUSI.

[paktuka. Moxyns st pabotel ¢ AL TIpousBecTy onmpoBKY pa3IMYHBIX CUTHAJIOB, HAOIIONATh
CIIEKTPHI OIM(POBAHHOTO CHTHala, MEPEeHOC CIeKTpa. Bo3moxubl pabora B rpymmax mo 2-3
yenoBeka. B atom ciydae ofna rpymnma padotaet ¢ LIATIL Bropas ¢ AL

3augrue 6

CemuHap. O6paboTKa cHTHAIIOB (TIOTOKA JIaHHBIX) B peajbHOM BpeMeHH. [IpakTuueckas peanuzaius
uudpoBoit guisrpanmu. OpraHuzanys MOTOKA AUCKpeTH3auus-uupoBas (UIbTpanusi-oOpaTHOE
npeoOpa3oBaHusl B aHAJNOTOBBIM BuA. OrpaHuueHHs pecypcoB (IamsTh, MNPOU3BOAUTEIHHOCTD
poreccopa, CKOPOCTH JTMHUNA NIepeaaun).

[Ipakruka. OpranuzoBars npueMm (OUUGPOBKY, 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 cxemorexnuku = The Art of Electronics, [monorpadmus]/Il. XopoBunu, VY. Xwmn ,
-Mocksa, BMUHOM, 2016



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
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 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue 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 aHalin3a WHQOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMaun

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

[1K-4.1 3Haer 4ncieHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MIK-4.3 CnocobeH o0060cCHOBaTh NPUYUHHO-CIICACTBEHHBIE
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 M CBOWCTBA OCHOBHBIX KOMIIOHEHTOB, 00pa3yOIIHX IEMEHTHYI0 0a3y anmapaTHbIX
CPEIICTB COBPEMEHHOM 3JIEKTPOHHUKH, OCHOBHBIC CXEMOTEXHHUYECKUE CPEICTBA CO3MAaHMUs AIEKTPOHHBIX
OJIOKOB DKCIIEPUMEHTAIBHOTO CTEHAAa W CHOCOOBl ONWCaHMs W aHalu3a OTICIBHBIX 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,Z[eHI/I$I U HU3MCPCHUSA C MCIIOJIB30BAHUCM aIlllapaTHBIX CPCIACTB COBpeMeHHOﬁ

9JICKTPOHHUKH, B TOM YHCJIC

B 3-Mm CEMCCTPEC, OCCHHCM, — IMPOBOAUTH Ha6J'I}0)_IeHI/I$I U M3MCPCHUA, OTHOCAIIUCCA K aHaJIOrOBOM

3JICKTPOHHUKE;

B 4-M CCMCCTPC, BECCCHHCM, — IIPOBOAUTH Ha6HIO,I[eHI/I$I U U3MCPCHUSA, OTHOCAIIUCCA K aHaJOrOBON M

UG POBOI AIIEKTPOHUKE.
BJIaJIeTh:

OCHOBHBIMH METO/IaMH TEOPETHUUECKOTO PACCMOTPEHMSI CBOMCTB amIapaTHBIX CPEACTB COBPEMEHHON
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. JluHeliHple WHBapUaHTHbIE BO BpeMeHM ULenu. OCHOBHBIE MACCUBHBIC JJIEMEHTHI, MCTOYHHUKH
SHEPIUH.

2.IlpencrasiieHue JMHEApU30BAHHBIX MCTOUHUKOB C IIOMOILBIO SKBHUBAJIEHTHBIX CXEM 110 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 ¢ OOMIMM KOJUIEKTOPOM M C 00IIei 0a30i yCHIINTENbHBIC CBONCTBA, BXOJHBIC W 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. uddepeHnansHblii yCUIUTEIh Ha OUMONAPHBIX TpaH3UCTOpax. PacdeT Mo MOCTOSIHHOMY TOKY,
paboyast TouKa.

3. YcunurenbHble cBoWcTBa AU((EPEHLUMANTBHOTO YCHIMTENs Ha OWIIONSPHBIX 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. OcCHOBHBIE CXEMbl BKJIIOYEHHUS OIEPALMOHHBIX ycuiauTeneill. YacToTHble CBOMCTBA 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. KomOunaropHas jioruka. DieMeHTapHble Jorndeckue GyHKIMH. ba3nuc B mpocTpaHCTBE JTOIMYECKUX
¢yukuuii. Teopema Jle-Moprana.

2. llpuHuun AeWCTBUS M XapaKTEPUCTUKH Oa30BBIX 3JIEKTPOHHBIX CXEM JIOTMYECKHX 3JIEMEHTOB C
KMOII — norukoi.

3. Ilpumepsl KOMOMHALMOHHBIX JOTMYECKUX YCTPOWCTB: IIU(paTop, Iemudparop, MyIbTHILIEKCOP,
JNEMYIBTUIIIEKCOP, CyMMarop, KOMIIaparop.

4. RS-tpurrepsl, TakTUpyemble Tpurrep: D-tpurreps, T-tpurrep. /JIBowuHble CYETYHKH C
[IOCJIEI0BATEIbHBIM IIEPEHOCOM.

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

6. Peructpel cnsura. [lepoOpasoBaHue mocieqOBaTeNbHOTO KOAa B MapauleibHBIE M HAOOOPOT.
Peructpsl c 006parHoii CBA3BIO.

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

1. TloHsiTHe O KBAaHTOBaHMU CHUTHaNA. J[MCKpeTH3amusl IMEPEMEHHBIX BO BPEMEHH HENPEPBIBHBIX
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 1abopaTopHbIe PaOOTHI BHICTABISIIOTCS B COOTBETCTBUHU C PE3yNbTaTaMM IPEACTaBICHHOM
paboThl U OTBETaMHU Ha YCTHBIE BONPOCHI O AECATUOAILHONW OLIEHOYHOH IKaje, mpuyeM okoio 50%
OLICHKH CTYICHT IOJy4aeT 3a KaueCTBEHHO IPOBEIACHHOE JIAOOPAaTOPHOE MCCIICIOBAHUE U IPaMOTHOE
MPECTABICHUE OJTYYCHHBIX PE3yIbTaTOB.

oueHka «ommyHO (10)» BeIcTaBnsercs oOy4aromeMycs, €clid OH II0Ka3ajl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBNISETCS OOydYalONIEeMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M NPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OllcHKa «OoTIM4YHO (8)» BBICTABNIsETCS OOydYalONIEeMyCs, €CJId OH [O0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbHOE 000CHOBaHHE
NPUHATBIX pEIICHWH, HO TPH ITOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPHIE MOCTe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «xopomIo (7)» BBICTABISIETCS 00yYaromEeMyCsi, €CJIM OH TBEPJO0 3HAET MaTepHrall, IPaMOTHO H IO
CYLIECTBY H3JIaraeT €ro, yMeeT IpPUMCHSTH IIOJyYCHHBbIC 3HAHUS Ha IPAaKTHKE, HO JOMYyCKaeT
HETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIECTBEHHbIC ONIMOKY MPH PEIICHUH 33/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIE 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKHN B OTBETE U (WJIN) TIPH PEIICHUH 3a]1a4;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yYarOMEeMyCsl, €CJIM OH TBEPJO0 3HAET MaTepHall, FPaMOTHO H IO
CYyLIECTBY H3JlaraeT €ro, yMeeT NPHMEHATh IIOJy4YEHHbIC 3HAHUS Ha IPAKTHKE, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;



OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON NOCIIE10BAaTEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiI IIPU 3TOM OH BJIalieeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MpOorpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUs] 1 MOXKET
MPUMEHSATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW I10CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuaia, He BIaJCIOIIEMy
HEKOTOPBIMH pazfieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasity B CTaHAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaroleMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BBICTaBIsSETCS 00ydarOLUIeMycsl, TOKa3aBIIeMy IOJHOE HE3HaHUE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lo oKOHYaHUM BBITIOJIHEHHUSI COOTBETCTBYIOIICH J1a00OpaTopHON pabOThl O KaXKIOMY M3 pa3neioB (1o
KaX/10i1 U3 Te€M) IIPOBOJUTCS KOJUIOKBUYM.

Bompocel, KoTopsie MOTYT OBITH 33aHbl y4YaleMycs Ha KOJUIOKBHYME, 3aBHCAT OT IIPEACTaBICHHBIX UM
PE3YNIBTaTOB BBIIOJHEHHS JaHHOH J1abopaTopHO# paboThl. B yacTHOCTH, IpenogaBareib COBMECTHO CO
CTYAEHTOM yOEK/1aeTcs B TOM, UYTO PE3yJIbTaThl IPOBEIEHHBIX H3MEPEHUH KOIMYECTBEHHO COITIACyIOTCS
C TEOPETHYECKUMHU OLIEHKAaMH U HAaXOAATCSA B HEOOXOIMMOM B3aUMHOM COOTBETCTBHH MEXIYy COOO.

Hroropas OIICHKA €CTh CPCAHCC apI/I(i)Meanecxoe OILICHOK 3a BBIIIOJIHCHHBIC pa6OTBI.

HpI/I HaJIMYUUM Ha MOMCHT 3aKpPbITUS 3a4€THBIX BEIOMOCTEH HEBBIITOJIHCHHBIX WU BBIINIOJIHCHHBIX, HO
HC CAAHHBIX B YCTAHOBJICHHBIC CPOKHU J'Ia60paTOpHLIX pa60T CTYACHT NOJYYaCT HCYAOBJICTBOPUTCIIBHYIO
HUTOTI'OBYIO OLICHKY BHE€ 3aBUCUMOCTHU OT OLICHOK 3a BBLIITOJIHCHHBIC pa60TbI.



