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BuszupoBanue PII/] 1j151 cnoJiHeHUsI B 04epeIHOM y4eOHOM roxy

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
IIpoMbIITIEeHHOH YJIEKTPOHUKHA

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McoJIHeHUSI B 04epeIHOM YUeOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucrnonaenus B 2025-2026 yueOHOM rofy Ha 3acegaHun Kabeaphl
IIpombIIeHHOMH 371€KTPOHHKHU

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jist MCOJIHEHUS B 04epPeTHOM YUeOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
IIpoMbINITIEeHHOH 3JIEKTPOHUKHA

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] nJist MCIIOJIHEHHUS B 04€ePETHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

IpoMbiIeHHOM 31eKTPOHUKH

[Iporokom or 2027 r. Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1 | Llensro ocBoeHMS qucIIuIMHB « KOHCTpynpoBaHue 1 pa3paboTka MpHOOPOB aHATIOTOBOI MEKTPOHUKI» SBISCTCS
(dbopmupoBaHue y OyAyLIUX CTIEIUATUCTOB 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JIACTH pa3pabOTKU U BHEAPEHUS
YCTPOMCTB aHAJIOrOBOI CXEMOTEXHHKH C LSO TIOCIIEIYIOIEro H3ydeHH s HUKIIa TPOPECCHOHAIBHBIX AUCIUIIINH 10
HanpasieHuto noarorosku 11.03.03 — "KoHcTpyupoBaHue U TEXHOJIOIHSI JJIEKTPOHHBIX CPEICTB".

2. MECTO JUCHHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pasaen) OII: | 51.B

2.1 | TpeGoBanus K NpeaBapUTEIbLHON MOATOTOBKE 00YYaIOIIerocs:

2.1.1 | OcBoenue JUCIHUIIIIMHBI 6a3preTc;1 Ha 3HaHUAX, IIOJTYYCHHBIX B XOJA€ U3YUYCHH CIICAYIOIINX TUCHUIIIINH ((q)I/I?)I/IKa)),
«MaTeMaTHKa», ((I/IH(I)OpMaTI/IKa)), ((TBCp}IOTCJ'[BHaﬂ OJICKTPOHUKA) ; «ITakeTsr MPUKIAJHBIX ITPOrpaMm», <<TeopeTquc1<I/Ie
OCHOBBI JJICKTPOTEXHUKI) .

2.2 | JucuumianHbl (MOAYJIM) M NPAKTHKH, VI KOTOPbIX OCBOEHNE JAHHOW JUCHMIUIMHBI (MOAYJIs1) HE0OX0IMMO KaK
npealecTByoIee:

2.2.1 | KonctpynpoBanue u pa3paboTka mpuOopoB HUGPOBOIT AMEKTPOHUKH

2.2.2 | BoInoJHEeHWe U 3aIIUTa BBIMTYCKHON KBATH(UKAIIMOHHON paOOThI

2.2.3 | KonctpyupoBaHue 1 pa3paboTKa CHCTEM AIEKTPOHHOU ONTUKH

2.2.4 | IlpepunioMHast IpakTUKa

3. KOMIIETEHLIMH OB YYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMILINHBI
(MOJYJIST)

IIK-1: Cnioco0eH cTpouTth GpuU3HYECKHe U MATEMATHYECKHE MO/Ie I PHUOOPOB, CXeM, YCTPOICTB U YCTAHOBOK JIEKTPOHUKH
W HAHOJJICKTPOHUKH Pa3jIM4HOIO (bynlcunonanbnoro Ha3HAYCHHUHA, HCII0Jb30BATH CTAHAAPTHLIC MPOIrPaAaMMHbIE CPEACTBA UX
KOMIbIOTEPHOI0 MOJIeJTHPOBAHHUS U IPOBOIUTH aAHAJIU3 Pe3y/IbTaTOB

IK-1.1. IIpoBoauT MoaeMPOBaHUE U MCCIeT0BAHUS (PYHKIIMOHAIbHBIX, CTATHYECKHUX, IMHAMUYEeCKHX, BpeMEHHBbIX,
YACTOTHBIX XapaKTePUCTUK NPUOOPOB, CXeM, YCTPOHCTB H YCTAHOBOK 3J1EKTPOHNKH M HAHOIJIEKTPOHUKH Pa3JINYHOI0
(GyHKIMOHAIBLHOTO HA3HAYEHUSI

3HaTh

OCHOBHBIE Y3JIbI aHAJIOTOBOW CXEMOTEXHHUKH W METOMBI MX pa3paOOTKH. YCJIOBHBIC rpaduueckiue 0003HAYCHUS KOMIIOHCHTOB
aHAJIOTOBOM AIIEKTPOHUKH, OCHOBHBIE TTApaMeTPbl KOMIIOHEHTOB aHAJIOTOBOW SJIEKTPOHUKH.

OCHOBHBIEC METO/BI PacueTa W MPOCKTUPOBAHUS JCTANCH, Y3JIOB U MOAYJCH SICKTPOHHBIX CPEICTB M M3ICIHIA.
Metoapl aHATU3a U MOJACIMPOBAHMS YCTPOWCTB aHAJIOTOBOW CXEMOTEXHHUKH.

YMmethb

PaboTtaTte B OCHOBHBIX CHCTEMax 3JEKTPOHHOTO MOAETHPOBAHMUSL.

[IpuMEHATh METOABI MOIEIUPOBAHUS ICKTPHYCCKUX LENeil U Y3JI0B aHATIOrOBOH 3JIEKTPOHHKU.

Baanernb

Crienani3upoBaHHBIM TPOTPAMMHBIM OOECTIEICHUEM TSI MOJCITHUPOBAHUS JICKTPHUSCKHUX IeTIel W y3JI0B aHAJIOTOBOH
AIIEKTPOHUKH.

IK-2: CnocofeH aHAJIM3UPOBATH, CHCTEMATH3UPOBATH M 000011aTh Pe3y/IbTaThl Hecde 0BaHUI PUOOPOB, CXeM, YCTPOHCTB
H YCTAHOBOK YIEKTPOHMKH H HAHOYJIEKTPOHHKH PA3JIMYHOI0 (PYHKIMOHAIHHOI0 HAZHAYEHHS

IIK-2.1. AHanu3upyeT HAYYHbIE JaHHBIE, Pe3YJIbTAThl IKCIEPUMEHTOB U HAOJIIOIeHU I

3HaTb
OcHoBHbIE 37eMeHThI crienudukanuii k KJ u3nenuii.

Ymern

Paborats co cnenuduKausIMi AIEMEHTOB C IENBI0 BEIOOpa COBPEMEHHOW SIIEMEHTHOH 0a3bl MpH KOHCTPYHPOBAHUHM W pa3paboTke
YCTPOMCTB aHAJIOrOBOW 3JIEKTPOHUKH.

CocraBisaTh crielupUKaud K KOHCTPYKTOPCKOM JOKYMEHTAIllMK M3AETHH.

Buagers
Brageer ocHOBaMHU pa3pabOTKU KOHCTPYKIMI NMPHOOPOB aHATIOTOBOM 3IE€KTPOHHUKHU, YCTPOUCTB 3IEKTPOHHBIX CPEACTB, B
COOTBETCTBHH C TEXHHUUECKHUM 3aJ[aHUEM.

IIK-2.2. CucremaTuzupyeT U 00001aeT pe3yJbTaThl HCCJIEA0BAHMIT MPUOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3JIEKTPOHUKH
U HAHO3JIeKTPOHMKHU Pa3JINYHOr0 (PyHKIMOHAIBHOTO Ha3HAYEeHHs, IPeACTaBJ/IseT MaTepHaJibl B BU/Ae HAYYHbIX 0TYETOB,
ny0auKaumii, npe3eHTanui




3HaThL

OcCHOBHBIE METOIbI COOpa M aHAJIU3a UCXOAHBIX AAHHBIX MMPU MPOCKTHPOBAHUH JJICKTPOHHBIX MPUOOPOB, CXEM U YCTPOKCTB.
OCHOBHBIE METO/IBI CTATUCTHYECKOH 00paOOTKU JaHHBIX.

Y™merhb

IIpuMeHATs METOABI aHAIN3a U MOJCIUPOBAHUS DIEKTPUUECKUX LENEH U y3J0B aHAJIONOBOM JIEKTPOHUKU.

Baanernb

Braneer coBpeMEHHOH METPOIOTHYECKOH 0a30i M3MEpeHHs JIEKTPHUSCKAX MapaMeTpoB M (GH3MUSCKUX BENMYMH. Metomamu cOopa
U aHaJM3a UCXOIHBIX JAHHBIX.

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI (MOXYJIsI) 00yYAIOMINiics T0JKeH

31

3HaTh:

3.1.1

OcCHOBHBIE METO/BI cOOpa U aHAIHM3a HCXOTHBIX JAaHHBIX [IPU IPOSKTHPOBAHUY HIEKTPOHHBIX IPUOOPOB, CXEM U

YCTPOUCTB.

3.1.2

VYcnoBHbIe Tpaduyeckre 0003HauSHUsI KOMIIOHEHTOB aHAJIOrOBOM JIEKTPOHNKH, OCHOBHBIE ITAPAMETPhI KOMIIOHEHTOB

AQHAJIOrOBOM OJICKTPOHUKH.

3.13

OCHOBHEIE MCTObI pacue€Ta U IPOCKTUPOBAHUA zLeTaneﬁ, Y3JI0B U MO,I[yJ'IefI OJICKTPOHHBIX CPEACTB U HU3IETUN.

3.14

MeTtozp! aHaNIM3a U MOJEIMPOBAHUS YCTPOUCTB aHAJIOTOBOM CXEMOTEXHUKHU.

3.1.5

OCHOBHBIE Y3IIBI AHAJIOTOBOH CXEMOTEXHUKHU U METOJBI HX Pa3pabOTKH.

3.2

YMmerThb:

321

PaboTaTh B OCHOBHBIX CHCTEMax QJICKTPOHHOI'O MOACIUPOBAHUA.

322

HpI/IMeHi{TL MCTO/Ibl aHAJIN3a U MOACIIUPOBAHUA JICKTPUICCKUX neneu u Y3J10B aHaJIOrOBOM OJICKTPOHUKH.

323

Paborath co cnennukanusiMy JI€MEHTOB C LENBI0 BBIOOpa COBPEMEHHOM JIEMEHTHOM 0a3bl MPU KOHCTPYHPOBAHUU U

pa3paboTKe YCTPOWCTB aHAIOTOBOH AJICKTPOHHUKH.

324

CocTaBiATh CHIeUU(PUKAIIMN K KOHCTPYKTOPCKOM JOKYMEHTAIIUH U3ICITHH.

33

Baangern:

33.1

Brnaneet ocHOBaMH pa3pabOTKK KOHCTPYKIHA TPUOOPOB aHATIOTOBOM AIIEKTPOHUKH, YCTPOHCTB AIIEKTPOHHBIX CPEACTB, B

COOTBECTCTBUU C TCXHUYCCKHUM 3a/IaHUEM.

332

Brageer cOBpeMEHHOIT METPOJIOrHUECKOM 0a30i M3MEPEHHUS INEKTPHUYCCKUX TAPAMETPOB U (PU3UUCCKHUX BEIIUYHUH.

333

334

4. CTPYKTYPA U COAEPKAHUE JUCLUTIINHBI (MOLY.JIsI)

Kon

3aHATHUSA

HaumeHnoBaHue pa3iesioB U TeM /BU 3aHATHSA/

Cemectp
/ Kvpe

Yacos

Komneren-
U

Jlutepartypa

®opma
KOHTPOJIS

Paznesn 1. KoncrpyupoBanue u pa3paéorka
NpHOOPOB AHAJIOTOBOI 3JIeKTPOHUKH

1.1

DJIeMEHThI aHAJIOTOBOM 3eKTpoHukH /Tema/

1.2

Pesucrop, ycioBHOe 0003HaUEHME,
(YHKIMOHATIBHOE HA3HAYCHUE, OCHOBHBIC
rapaMeTpbl, HOMUHAIIBHBIN PsiJi, MAPKUPOBKA,
THITBI KOHCTPYKINH, Fa0apUTHEBIE pa3MepHl,
napasuTHbie napameTpsl. KoHaeHcaTop, ycIoBHOS
0003HaYeHHe, OCHOBHbIE TAPaMETPBI,
(YHKIMOHAIBHOE HA3HAYCHUE, HOMUHAIBHBIN P,
MapKHUPOBKA, TUIIbI KOHCTPYKLUI U JUIIIEKTPUKOB,
rabapuTHBIC Pa3MEPBI, APa3UTHBIC TAPAMETPHI.
Crenupuyeckie napaMeTpbl MEKTPOTUTHIECKUX
KOHJIeHCaTOpoB. /JIek/

IK-1.1-3
IK-1.1-y
IK-1.1-B

JI1.1J11.2
JI1.3J12.1
J12.2J13.1

1.3

Juonel, ocHOBHBIE TUTIB, BAX, knaccudukarus,
(yHKIIMOHATIbHBIE TPUMEHEHHUS AN0/a, IPUMEPHI
CX€M BKJIIOUEHHMS, OCHOBHBIE [TapaMETPhI IUOIOB,
THUIBI KopitycoB. [TocienoBaTensHOe U
napajuieIbHOe BKIIOYEHHUS TUOOB.
Crabunutposnsl, Tumsl, BAX, ¢hyHKIIMOHATEHOE
Ha3HAYEHUE, IPUMEPBI CXEM BKIIIOUCHUS,
OCHOBHBIE TTapaMeTpPhl CTAOMIINTPOHOB,
M0CJIe0BATEIbHOE BKIIIOUECHHE.

Omnronaps! - onpeescHue U 00JIacTH
rcnonb3oBanusi. OCHOBHBIC TTApAMETPhI U
THUIIOBBIE CXEMBI BKJIFOUESHHUS ONTOMAp.
KoHcTpykTuBHBIE 0cOOCHHOCTH onTorap. /JIex/

IIK-1.1-3
IIK-1.1-¥
IK-1.1-B

JI1.1J11.2
JI1.3J12.1
J12.2J13.1




1.4 bunonsapHsle TPaH3UCTOPBI, OCHOBHBIE TUIIBI, IK-1.1-3 JI1.1J11.2
00J1aCTH MCII0JIB30BaHMsI, BXOJHBIE U BEIXOIHBIE [IK-1.1-Y JI1.3J12.1
XapaKTePUCTUKH, OCHOBHBIE ITapaMETPBI I1K-1.1-B JI2.2J13.1
OUIOTISAPHOTO TPAH3UCTOPA, 00IACTh Oe30macHON
paboThl, TUTIBI KOPITYCOB, KOMITJIEMEHTApHOCTh
TpaH3ucTopoB. COCTaBHBIE TPAH3UCTOPbI
Japnunrrona u Hluxnau. MOSFET-Tpan3ucTopsl,

THIIBI, TPEUMYIIECTBA, SKBUBAJICHTHBIE CXEMBI,
niapa3utHble emxkoctd MOSFET-Tpan3ucropa,
00JIaCTH MCIIONB30BaHMS, OCHOBHBIE ITapaMeTpHI.
MMapannensnoe coenuaenne MOSFET-
TPaH3UCTOPOB.

IGBT-TpaH3ucTopbl, 00J1aCTH UCTIONB30BAHUS,
SKBHBAJICHTHAs BHYTPEHHSSA CTPYKTYpa,
ocHOBHEIE apameTpel. IGBT-moxymu.
Tupucropsl, ocHOBHbIE THIIBI, BAX, oGnactu
HCTIOJIb30BAHUS, BHYTPEHHSISI CTPYKTYpa,
OCHOBHBIE TTapaMeTpHL.

/J1ex/

1.5 ITepexonHbie MPOIECCH B IMHEWHBIX IK-1.1-3 JIT.1JI1.2
IEKTPUYECKUX LEMSIX. 3aKOHbI KOMMYTAIUH. IK-1.1-y JI1.3J12.1
IIponeccrl 3apsiaa HMEKTPUUECKONH eMKOCTH U IIK-1.1-B JI2.2J13.1
HM3MEHEHHS TOKa Yyepe3 UHIYKTUBHOCTb.

Ilepexonnsie npoueccs! B RC-nenn, RL-nenu.

AUX neneit. /JIex/

1.6 Wzyuenne nuHeiHbIX neneii /J1ab/ I1K-1.1-3 JI1.1 J11.2

[K-1.1-¥Y JI1.3J12.1
IK-1.1-B J12.2J13.1
IIK-2.2-B
[K-2.2-y
[1K-2.2-3

1.7 CamocTosiTenbHas padoTa CTyJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2

"DNeMeHTBI aHAIOToBO! deKTpoHuKH" /Cp/ [K-1.1-y JI1.3J12.1
IIK-1.1-B JI2.2J13.1
I1K-2.2-B
[K-2.2-y
MK-2.2-3

1.8 Kackan ¢ o6uum smurtepom /Tema/

1.9 Cxema ¢ 00IIMM 3MUTTEPOM - IPHHITUITHATBHAS IK-1.1-3 JIT.1JI1.2
cxeMa, SKBUBaJIeHTHas cxema. IlepenaTounas IK-1.1-¥ JI1.3J12.1
XapaKTePUCTUKA CXEMBL. Y CUJICHUE 110 IIK-1.1-B J12.2]13.1
HaNPsDKEHUIO, BXOJHOE U BBIXOJTHOE
COTPOTHBIICHHE CXEMBI B PEKHME MAITBIX
curHaio. Cxema ¢ o6mum smurrepoM ¢ OOC —

OCHOBHBIE COOTHOLICHUS, IepeaTouHast
xapakrepuctaka. CpaBHEHHE co cxeMol 0e3
OTpHUIATEBHON 00paTHOH CBsI3U. YacTOTHO-
3aBHCUMasl OTpULIATeIbHAsT 00paTHAs CBSI3b,
CXEMOTEXHUUYECKHE BAPUAHThl Pealn3aluu
yactoTHO-3aBucuMoil OOC. YactorHas
XapaKTepPUCTUKA U BEPXHSS TpaHHIHAS
yactota /Jlex/
1.10 Kackan nepemennoro Toka ¢ O3 /J1a6/ IIK-1.1-3 JI1.1 J11.2
[K-1.1-¥y JI1.3J12.1
IK-1.1-B J12.2J13.1
IIK-2.2-B
[K-2.2-y
MK-2.2-3
1.11 CamocTosTenbHas paboTa CTyJICHTOB 110 TEME IK-1.1-3 JI1.1JI1.2
"Kacxkap ¢ obmum smutrepom” /Cp/ IIK-1.1-¥y JI1.3J12.1
I1K-1.1-B JI2.2J13.1
I1K-2.2-B
K-2.2-y

I1K-2.2-3




1.12

Kackaz ¢ obmieit 6a3oii /Tema/

1.13 Cxema c oOrieli 0a30ii - MPUHITUIHATBHAS CXeMa, IK-1.1-3 JIT.1JI1.2
SKBUBAJIEHTHas cxeMa. [lepenaTounas IK-1.1-¥ JI1.3J12.1
XapaxTepucTHka cxeMbl. Koahdunuent ycunenns IIK-1.1-B J12.2]713.1
10 HANPSDKEHHIO, BXOHOE U BBIXOITHOE
COTPOTHBIICHHE CXEMBI B PEIKHME MAITBIX
curHaio. Cxema ¢ o6mum smurrepom ¢ OOC —

OCHOBHBIE COOTHOLIICHUS, IEPEIATOYHAS
xapaktepucTika. /JIex/

1.14 CamocTosiTenbHas padoTa CTyJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2
"Kacxkaz ¢ obmeit 6azoit" /Cp/ IK-1.1-yY JI1.3J12.1

IIK-1.1-B J12.2J13.1
I1K-2.2-B
[K-2.2-y
MK-2.2-3

1.15 Kackaz ¢ o01mm KomiekTopoM, ABYXTaKTHBIE
ycunureny /Tema/

1.16 Cxema ¢ 00IIMM KOJJIEKTOPOM (SMUTTEPHBIN IK-1.1-3 JIT.1JI1.2
TIOBTOPHTENH) - IPUHIUIAAIBHAS CXEMa, IK-1.1-¥ JI1.3J12.1
SKBUBaJIEeHTHas cxema. [lepenaTounas T1IK-1.1-B J12.2J13.1
XapaKTePUCTHKA CXEMBL. XapaKTePUCTUKU CXEMBI C
O0IITMM KOJUTEKTOPOM, JIOTIOTHUTEIIEHBIM
HACTOYHUKOM OTPHIIATEFHOTO HAMPSHKEHUS
nutanus. Koaddumuent ycnnenus no
HAIPSDKCHUIO, BXOTHOE M BEIXOTHOE
COTPOTUBIICHHE CXEMBI B PEIKIME MAITBIX
CUTHAJIOB. J[ByXTaKTHBIN Kackaj Ha
KOMIUTUMEHTAPHOM SMUTTEPHOM MOBTOPHTEIIC.

Oco0eHHOCTH paOOThI BEIXOHBIX KACKaIOB.

OHepreTudecKue MoKa3aTeIn KackamaoB. PexMer

paboTHI KacKaJl0B yCHIUTENeH MOIIHOCTH. /JIek/

1.17 Yeunurenaun morHoctH /J1a6/ IK-1.1-3 JI1.1J11.2

IK-1.1-y JI1.3J12.1
IK-1.1-B J12.2J13.1
IIK-2.2-B
IK-2.2-y
IK-2.2-3

1.18 CamocTosiTenbHas padoTa CTyJICHTOB 110 TEME MK-1.1-3 JIT.1JI1.2
"Kackaz ¢ o0LIM KOJUIEKTOPOM, IBYXTaKTHBIE I[IK-1.1-Y JI1.3J12.1
yeumutenu" /Cp/ I1K-1.1-B JI2.2J13.1

I1K-2.2-B
MK-2.2-y
I1K-2.2-3

1.19 Huddepenuuanphbiii kackan /Tema/

1.20 CxeMmbl muddepeHIHaTbHbIX KacKa0B. IK-1.1-3 JIT.1JI1.2
Cundazusit u tudQepeHranbHbIi CUTHATEL. IK-1.1-¥ JI1.3J12.1
Ilepenarounsle XapaKTePUCTUKH IIK-1.1-B J12.2J13.1
nuddepeHInaTBPHOrO YCHIUTENS Ha N-p-n
Tpam3ucTopax. [TapameTps! Kackama Jurs
cuH(a3Horo u AndhepeHIIIaTbHOIO CUTHAIOB.

XapaKTepUCTUKH AJIsl OOJIBILIOrO CHTHAA.
HecnMMeTpuyHBIH pexkuM paboThI
nuddepennnansaOro ycunurens. /Jlex/

1.21 CamocTosiTenbHas padoTa CTyISHTOB 110 TEME IIK-2.2-B JI.1J11.2
"uddepennmansupiii kackan" /Cp/ IK-2.2-Y JI1.3J12.1

IK-2.2-3 J12.2J13.1
MK-1.1-3
IK-1.1-yY
IK-1.1-B
1.22 OnepallMOHHBIE YCHITUTENIN W CXEMbl Ha OCHOBE

OV /Tema/




1.23 OmpeneneHue ONepanuoHHOIO YCHITHTENS. IK-1.1-3 JI1.1J11.2
VYcnoBHble 0003HaueHus U Kinaccudukanus OY. [K-1.1-y JI1.3J12.1
OkBuBaneHTHas cxema OY. BHyTpeHH:s I1K-1.1-B JI2.2J13.1
ctpykrypa OY. OcHoBHBIe mapameTpst OVY.
oTpuuarenbHas oopatHas cBs3b B cxemax OY. AUX
OV c obpatHoii cBs3bt0 U 6e3 Hee. OCHOBHBIC
cxeMsl BKIroueHust OY. MHBepTupyromui,

HEMHBEPTUPYIOMHNH U Tu(epeHIHaNbHBIH

yeunutenb. CXeMbl, apaMeTphl U

XapaKkTepuCTHKA. TpeOoBaHMA K SIIEMEHTaM [eIH

OC. Tums! onepanuoHHBIX yeunuTeneir. CrocoOs!

3aIUTHI OMEPAMOHHBIX YCUIIUTENEH.

MaremaTryeckue (GYHKIUH Ha ONEPalliOHHBIX

yeunutensx. IHBepTupyomuii cymmarop,

HEUHBEPTHUPYIOIUI CyMMaTOp, BEIYNTATENH

(muddepennmanbHpii yeuaurtens). MaTerpatop u

muddepennmatop Ha OY. OXHOMOTYIIEPHOTHBIE U

JByxnonynepuonssle Beinpssmuteny Ha OY.

Iukosslii nerextop Ha OVY. [Tutanue OV.

MHcTpyMeHTaNbHbBIN YCHIINTEND Ha

olnepanroHHOM ycruTene. CXeMbl

(orornexTpuueckux usmepennit Ha OY. /Jlex/

1.24 HccnenoBanue onepanvoHHbIX yeunuteneit /J1a6/ I1K-1.1-3 JI1.1 J11.2

[K-1.1-y JI1.3J12.1
IK-1.1-B J12.2J13.1
[IK-2.2-B
[K-2.2-y
IK-2.2-3

1.25 CamocTosiTenbHas padoTa CTyJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2
"OnepalioHHbIE YCUIIUTEIN ¥ CXEMbI HA OCHOBE [K-1.1-y JI1.3J12.1
ovy" /Cp/ IIK-1.1-B J12.2J13.1

I1K-2.2-B
[K-2.2-y
[K-2.2-3

1.26 DJNEeKTPOHHBIE KIIOYU Ha OCHOBE OUITOMSPHBIX
TPaH3UCTOPOB. DIIEMEHTHI TPAaH3UCTOPHO-

TpaH3UCTOPHOM Jtoruky /Tema/

1.27 KitroueBoii pexxim paboTsl OUTIONSPHOTO IK-1.1-3 JI1.1JI1.2
TpaH3HUCTOpa. Y CIOBUS pabOTHI OUIIONAPHOTO IK-1.1-¥ JI1.3J12.1
TpaH3UCTOpa B KIHO4YEeBOM pexume. [lepexomHbie [K-1.1-B JI2.2J13.1
IIPOLIECCHI B KITFOUE HA OHMITOISIPHOM TPaH3UCTOPE.

MeTonbl OBBIIIIEHUsT OBICTPOIEHCTBHUS
TPaH3UCTOPHOI'O KIIF0Ua — YCKOPAIOLIasi EMKOCTb,
HeNTMHEeHast oOpaTHas cBsA3b. PasHOBUIHOCTH
TPAH3UCTOPHBIX KIIF0UEii Ha OMITOIAPHBIX
TpaH3UCTOpaxX. DIEMEHTHI TPAH3UCTOPHO-
TpausucTopHoit soruku (TTJI, TTJILI). /JTex/

1.28 HccnenoBanre HACHIIIEHHOTO TPAH3UCTOPHOTO IK-1.1-3 JIT.1JI1.2

KITI0Ya Ha OUIoNsipHOM Tpan3uctope. /J1ab/ [K-1.1-y JI1.3J12.1
IIK-1.1-B JI2.2J13.1
[1K-2.2-B
IK-2.2-y
MK-2.2-3

1.29 CamocTosTenbHas paboTa CTyJACHTOB 110 TEME MK-1.1-3 JIT.1JI11.2
"DIEeKTPOHHBIE KJIIOUM Ha OCHOBE OUIIONISPHBIX K-1.1-y JI1.3J12.1
TPAH3UCTOPOB. DIEMEHTHI TPAH3UCTOPHO- [IK-1.1-B JI2.2J13.1
Tpan3ucTopHoi noruku" /Cp/ TIK-2.2-B

[K-2.2-y
[1K-2.2-3
1.30 DJIEKTPOHHBIE KJIFOYU Ha MOJIEBBIX TPAH3HCTOpaX.

Onementsl KMOII noruku /Tema/




1.31 Knroueoit pexum paborst MOSFET-Tpan3ucTopa. IK-1.1-3 JI1.1J11.2
ITepexonHbie mporecchl B cXxeMe Kilro4a Ha [K-1.1-y JI1.3J12.1
MOSFET-tpan3ucrope. MoLHocTs NoTEPh IpU I1K-1.1-B JI2.2J13.1
KIIFOueBOM pexxnme paborst MOSFET-

TpaH3ucTOpa. THIIOBBIE CXEMBbI YIIPaBICHHUS
moiHbiME MOSFET- tpan3ucropamu.
Kommnemenrtapaast MOII noruka (KMOIT).
[NepenaToynas XapaKTEpUCTHKA JIOTHIECKOTO
KMOII snementa HE. KMOII snement U-HE,
MNJIN-HE. Cepun u cemeiicTBa JOrHYeCKuX
KMOII (CMOS)-mukpocxem /JIex/

1.32 HccnenoBanue Kioueil Ha MOJIEBOM IK-1.1-3 JI.1J11.2

TpausucTope. /J1ab/ IK-1.1-yY JI1.3J12.1
IK-1.1-B J12.2J13.1
IK-2.2-3
[K-2.2-y
I1K-2.2-B

1.33 CamocTosTenbHas padoTa CTyJACHTOB 110 TEME IIK-1.1-3 JIT.1JI1.2
"OneKTpOHHbBIE KITIOYX Ha MOJIEBBIX TPAH3UCTOPAX. [K-1.1-y JI1.3J12.1
Onementsl KMOII noruxu" /Cp/ IIK-1.1-B J12.2]13.1

[1K-2.2-B
IK-2.2-y
IK-2.2-3
1.34 PenakcalluoHHBIE CXEMBI, TE€HEPATOPbI CUTHAJIOB.
Wurerpanbhble TaiiMepsl /Tema/

1.35 Bupl penakcalioHHBIX CXeM: OUCTaOMIbHAS, I1K-1.1-3 JI1.1J11.2
MOHOCTaOMIIbHAsI, aCTaOMIIbHAS PeTaKCalOHHbIC IK-1.1-¥ JI1.3J12.1
cxeMsl. PenakcallioHHBIE CXEMBI Ha TPAH3UCTOPAX: IIK-1.1-B J12.2J13.1
RS-tpurrep, tpurrep LlImurra, oqHOBHOpaTop,

MYIBTHBHOpaTop. PenakcanmoHHbIe CXeMBI Ha
JIOTHUECKHX dIIeMeHTax. MynbTUBHOpaTOp Ha
ocHoBe Tpurrepa llImurra. Komnaparop —
oIpeneseHue, apaMmeTpbl, BHYTPEHHSS
CTpyKTypa. J{ByXImoporoBslii kommaparop. Tpurrep
IIImuTTa HAa KOMIapaTopax: UHBEPTUPYIOLIUM U He
uHBeptupyroumui tpurrep llmurra.
Ipeunsnonnsiit Tpurrep llImurra. /JIex/

1.36 BryTtpenHss cTpykTypa M QyHKIIMOHATBHAS cXeMa IK-1.1-3 JIT.1JI1.2
Y Ha3HAYECHUE BBIBOJOB UHTETPAIBHOIO TaliMepa IK-1.1-¥y JI1.3J12.1
NESS55. Cxema v mpuHIMIT pabOThI IIK-1.1-B J12.2J13.1
OJHOBHOpATOpa HAa OCHOBE UHTEIPAJILHOTO
taiimepa NE555. Cxema u mpuHIUIT paboTh!

MYJIBTUBHOpATOpa Ha OCHOBE MHTETPAIEHOTO
taiimepa NES55. Pacuer napamerpoB RC-nienouku
TaiiMepa. brucrabmimpHas cxeMa Ha OCHOBE
uHTerpansHoro Taiimepa NE555. Cxema
aBTOKOJIE0ATENbHOIO MYIBTUBHOpaTOpa ¢
HEe3aBUCHMOM YCTaHOBKOM JJIUTEIBHOCTH U
9aCTOTHI IMITYIIECOB. CXeMa aBTOKOIe0aTeILHOIO
MYJIBTUBHOPATOpa C PEryIupOBKOil KO3 PUITHEHTA
3anonHeHus. Cxema yBOSHHS HapsHKEHUS U
HCTOYHHKA OTPUIIATEIIHFHOTO HAIIPSDKEHUS Ha
OCHOBE MHTerpanbHoro Taiimepa NESSS.
MHororakTHble TaiiMepsl. [1lapaMeTpsl 1 TUIIBI
TaiimepoB. /JIex/

1.37 T'enepaTopbl cUrHAJIOB HA OCHOBE MHTETPAJIBHBIX IK-1.1-3 JIT.1JI1.2

mukpocxeMm OY. MaTerpansHble TaiiMepsr /J1ad/ IK-1.1-y JI1.3J12.1
IIK-1.1-B J12.2J13.1
I1K-2.2-B
IK-2.2-y

IK-2.2-3




1.38 CamocrosiTensHas paboTa CTyJEHTOB MO TeMe 10 IK-1.1-3 JI1.1J11.2
"PenakcaliuoHHBIE CXEMBI, TEHEPATOPBI CUTHAJIOB. [K-1.1-y JI1.3J12.1
Wnterpansusie Tatimepsr” /Cp/ I1K-1.1-B JI2.2J13.1

I1IK-2.2-B
[K-2.2-y
[1K-2.2-3

1.39 AHaJIoroBbIe KOMMYTATOpPBI /Tema/ 0

1.40 Mexannueckue koMMmyratopsl. KommyraTopsl Ha 2 IK-1.1-3 JI1.1J11.2
TIOJIEBBIX TPAH3MCTOPaX, MOCIIEI0BATEIbHBIC [K-1.1-y JI1.3J12.1
KoMMyTaTops! Ha noneBbix MOSFET I1K-1.1-B JI2.2J13.1
TpaH3UCTOpPaX. AHAJIOTOBBIE MYJIbTUIIIIEKCOPHI. [K-2.1-3
IIpuMeHEeHMs aHATIOrOBBIX KJIIOUEH U IK-2.1-y
MyabsTHILIIEKcopoB. Onropene ¢ MOIT-

TpaH3UCTOpaMu. XapaKTEPUCTHKH aHATOTOBBIX
xoMMmyTaTopoB. HTerpansasie MEMS-
KOMMYTaTOphl, MEXaHUYECKOE YCTPOICTBO,
THNUYHAsT (YHKIHOHANBHAS CTPYKTYpa U
mapametpsl RF-MEMS-kommyTaTopa. /JIex/

1.41 CamocrosiTensHas paboTa CTyJIEHTOB [0 TeMe 2 IK-2.1-3 JI1.1J11.2
" Ananorossie Kommytatopsl" /Cp/ [K-2.1-y JI1.3J12.1

I1K-2.1-B JI2.2J13.1

1.42 AHayoro-nudpoBsIe MPeodpa3oBaTEIIH. 0
Iudpoananorossie npeodpazopatenn /Tema/

1.43 [punune! ananoro-udpoBoro npeodpa3oBaHus 2 MK-1.1-3 JIT.1JI11.2
— MapauIeIbHbIA, METO]] B3BEIINBAHUS, METO] [IK-1.1-Y JI1.3J12.1
cueta. AHanmoro-ugpoBeie Mpeodpa3oBaTeu — [IK-1.1-B JI2.2J13.1
ompenenenue. Allll ¢ napamiensHbIM
npeo0pa3oBaHKEeM, MOCIEI0BATEIHHO-
napayiensHbiid AL, AT, ocHoBaHHBIN Ha
METOJIC B3BEIIMBaHUSI, TTOPA3PSTHOC B3BEIIIMBAHUE
- CTpyKTypHas cxema mporecca. AL,

OCHOBAHHBII HAa METOZIC B3BELINBAHUSI.
Komnencanuonnsiit AL (cnensmuit ALIT),
AT no MeToxy MII000pa3HOTO HATIPSIKECHUS,
AIII no MeToxy ABOMHOIO HHTETPUPOBAHUS.
Iapametpsr ALI1. YactoTa mpeoOpa3oBaHus 1
paspemienne uist pa3nuaHbix TanoB AT, /Jlex/

1.44 IpuHIUIB THGPOOAHATIOrOBOTO PE0Opa30BaHUS: 2 MK-1.1-3 JIT.1JI1.2
napaJuiensHoe Mpeodpa3oBaHue, MOpa3psIHOe IIK-1.1-¥y JI1.3J12.1
ypaBHOBEIIMBaHUE, MeTo]| cueta. O0o0IeHHas [1IK-1.1-B J12.2J13.1
knaccugukarms LAIT. [Mapamnensaeie [TAIL
ITAII ¢ nepekiroyaTensiMu 1 MaTpULIEH
nocTostHHOro uMrneAanca (Marpuna R-2R), HAIT ¢
CYMMHPOBaHHEM HAIPSHKCHUH - TUPPOBOI
noreHuuometp. LIAII ¢ cymmupoBanueM
HaNPsHKEHUHN KaK OCHOBAa MHOropaspsanbix 1IATIL
TTocnenoBatenbubie L{AIT, IIAII ¢ mupotHO-

UMIYJIbCHON Monynsauuei. Curma-nensta-11AIL
TIPUHITUT CUTMa-JIeTbTa-MOayIsun. [lapameTpbl
LAIL /JIex/

1.45 CamocTosTenbHas paboTa CTyASHTOB 110 TEME 10 [K-1.1-3 JI.1J11.2
" AHasTOro-1M(poBHIE MPEOOPA3OBATEIH. [K-1.1-y JI1.3J12.1
IMudpoananorossie npeodpazosatemn” /Cp/ [K-1.1-B J12.2J13.1

IIK-2.2-B
[K-2.2-y
IK-2.2-3
1.46 Koncynpramnus mo aucrumiinae /UKP/ 0,25 IK-1.1-3 JI1.1JI1.2
[K-1.1-y JI1.3J12.1
I1K-1.1-B JI2.2J13.1
1.47 3ayer Mo JUCHUIUIHHE /3a4€T/ 8,75 TIK-1.1-3 JI1.1 J11.2
[K-1.1-y JI1.3J12.1
IK-1.1-B JI2.2713.1

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)




«O1eHOYHBIE MaTepHabl MPUBEICHBI B MPHJIOKEHUH K pabodeil mporpaMme JUCIUTUTHHBI (CM. TOKyMEeHT « OTIeHOUHBIE MaTepHAITBI
Mo AUCHUIIIHHE «CXEMOTEXHUKAM))

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHad JIMTepaTypa

Ne ABTOpBI, COCTABUTENIN 3arnaBue W3znarensctBo, | Kommdecto/
rof Ha3BaHUe
9BbC

JI1.1 | bopucosckuii A.Il., DNEKTPOHHBIE IIETTH U MUKPOCXEMOTEXHHKA : METOJ. yKa3. K J1a0. Ps3ans, 2012, , 1
Kpyrnos C.A. paboram 47 c.

J1.2 | Vaspux, Turme, ITonynpoBogHukoBas cxemorexHuka. T.1 Capatos: 978-5-4488-
Kpucrod, lenk, [IpodobpazoBa | 0052-8,
Kapa6amres, I'. C. Hue, 2019, 826 | https://www.i

c. prbookshop.r
u/88003.html

JI1.3 | Vappux, Turne, [MonynpoBoauukoBas cxemorexHuka. T.11 Caparos: 978-5-4488-
Kpucrod, Ilenxk, IIpododpazosa |0059-7,
Kapabamres, T. C. Hue, 2019, 940 | https://www.i

c. prbookshop.r
1/88004.html
6.1.2. JlonotHUTEILHAS JIUTEPATYypa
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarenscrBo, | Komnuecrso/
T Ha3BaHHE
OBC
JI2.1 | Bomnosuu I'.1. CXeMOTEeXHHKa aHaJIOTOBBIX M aHAIOrO-IIU(POBBIX AMEKTPOHHBIX | M.:Jloneka- 5-94120-074-
YCTpOMICTB XXI, 2005, 9,1

528c.

JI2.2 | Onmamuwmii 10.D., Ananoroas u mudpponas snekrporuka([lomHbIi Kype) : M.:T'opsiuas 5-93517-002-
I'nynkua O.I1., T'ypoB | Yue.1i1s1 By30B JIUHUS- 7,1
AN. Tenexom, 2000,

768c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTAaBUTENN 3arnaBue WsznarensctBo, | KomnuectBo/
roft Ha3BaHUe
3BC

JI3.1 | BeictpoB 10.A,, DJICKTPOHHBIC IIEMTH U MUKPOCXEMOTEXHHKA : Y4ueO. /1715 By30B M.:Bricur.ik., | 5-06-004040-

Muponenko N.T. 2002, 384c. 2,1

6.3 Ilepevyens mporpaMMHOro odecriedeHns H HHPOPMATHOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JMIIEH3UOHHOIO U CBOOOIHO PACIPOCTPAHAEMOr0 IPOrPAMMHOI0 o0ecreyeHnsi, B TOM YUC/Ie

0TE€YECTBEHHOI'0 IIPOU3BOACTBA

HaumeHoBaHue

Onucanue

OmneparmonHast cuctema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

Kommepueckas nuueH3us

Adobe Acrobat Reader Ceoboanoe 1O
LibreOffice Ceoboanoe 1O
OpenOffice CsobonHoe I1O
Chrome Ceoboanoe 1O
7 Zip CsobomHoe I10
Micro-Cap 8 Coboanoe 1O




OnepanuonHas cuctema Windows XP | Kommepueckas nuueH3us

6.3.2 IlepeuyeHb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIIUHBI (MO YJIS)

1 214 naGopaTopHBI KOpmyc. yueOHas ayaMTopus AJsl mpoBeleHHs ydeOHbIX 3aHATHi. CrenuanusupoBaHHas Mebenb (60
MOCaOYHBIX MECT), MArHUTHO-MapKepHas ocka. MynsTiuMenua npoextop, 1 skpan. [1K.
) 109 maGopaTopHBIH Kopryc. ydeOHas ayauTopHs A MpOBeAeHWs y4eOHBIX 3aHATHH CrenmanmsupoBaHHas Mmeberms (60

MOCAJJOYHBIX MECT), MAarHUTHO-MapKepHas Jocka. MynbTuMenua mpoekTop, 1 sxpan. ITK.

216 nmabGopaTopHBIH KopITyc. yueOHas ayauTOpHs IS MpoBedeHus ydeOHbIX 3aHATHH. CrenuanusupoBaHHas Mebensb (26
3 MOCaJIOYHbIX MecTa). YueOHo-nabopaTopHble cTeHabpl, RLC wmetper VC 9808, reneparopsl curHamoB GRG-3015,
rereparopsl [6-46, ocipuiorpadsr Rigol 1042c.

103 mabopaTopHBI KopIyc. ydeOHas ayaWToOpHst A IPOBEACHHWS YIEOHBIX 3aHATHH, KOMITBIOTEPHBIH Kitacc
4 CrenupanusupoBanHas MeOenb (24 mocaloyHBIX MeCTa), MarHUTHO-MapKepHas Jocka. MynbTHMeIHa MpOoeKTop, | sKpaH.
I1IK. Bo3mokHOCT moAxmtoueHus K cetn MHTepHeT M oOecnieyeHHEM JOCTYNa B 3JIEKTPOHHYI HH(POPMAIMOHHO-
obpasoBarensHyto cpeny PITPTY

8. METOAUNYECKHE MATEPHAJIBI 11O JUCIIMIIVIMHE (MO VYJITO)

MeTtonnueckoe oOecrieueHue JUCIHUIITIMHBI IPUBEACHO B IIPHUJIOKECHNUH K pa60qep“1 nporpaMme IUCHUTIIMHBI (CM. JOKYMCHT
«MeTtoauueckue YKa3zaHuA JUCHUIIIMHBL <<CXGMOT6XHI/IKEI»>>).

Onepatop 340 000 "KomnaHus "TeH3op" ——

[IOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO
noanncAHO ®re0y BO "PIrPTY", PIPTY, Kpyrnos Cepreii 21.09.23 13:08 (MSK) Mpoctas nognucb
3ABEAYOLWNM AnekcaHapoBuy, 3aBeaytolmii kadeapoii M3J1
KA®E/PbI
noanncAHO ®reoy BO "PrPTY", PFPTY, YspknuH Muxaun 25.09.23 16:15 (MSK) MNpocTas noanucb
3ABEAYHOLLNM . BukToposwuy, Pektop
BbIMYCKAOLLIEN
KA®E/PbI
noanncAHO ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekceit 25.09.23 16:29 (MSK) MNpocTas nognuce
MPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop Mo y4e6Hoi paboTte
®reoy BO "PrPTy", PrPTY, YnpkvH Muxavn 28.09.23 09:07 (MSK) MNpocTas noanvcb
BukToposuy, Pektop




