MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B./1B.06.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

BakyymHbIe U I1a3MeHHbIe TPUOOPBI

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJTOTOBKU
11.03.04 DnekTpoHUKA M HAHOAJIEKTPOHUKA

HaIpaBJIEHHOCTH (TIPpOdUIIB)
DNEeKTPOHUKA U POOOTOTEXHHUKA

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras TpynoemMkocTsb: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 5

dopma KOHTPOJIA | DK3aMEH Hroro
Bun 3ansiTuit
Jlexumnm 34 34
JlaGopaTopHble 34 34
IIpakTHueckue
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KonraktHas paboTa 68,35 68,25
CamocrosTenbHas pabora 76 76
KoHTpons 35,65 35,65
Hroro 180 180

N

AJOKYMEHT NOArnnCAH
SNEKTPOHHOW NOAMUCHIO

CepTudpmkat: 0179E47B0048AF26BE4D0045198851C48C
Bnageneu: LWeBuos Anekcangp AnekcaHgposuy
OencteutenenH: ¢ 09.11.2022 oo 09.11.2023




Pabouyto mporpammy coctaBui(u):
npodeccop, npodeccop, 1.T.H., [leBueB Bnaaumup [1aBrnosuu

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, amunus U.0.)

PeunensupoBanue padoueii mporpaMmMbl JUCUMILIUHbI:

v OTcyTCTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

Pabouas nmporpamma qucuMIUIMHbI coctaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro niaHa
HaIpaBJIEHUS IOJAMOTOBKYU (CIIEIMAaIbHOCTH)
11.03.04 DnekTpoHUKA ¥ HAHOAJIEKTPOHUKA

Cpoxk aeiicTBusi padoueii mporpaMMspl JHCHUILIMHBI 10 «24» centsadps 2023 r.

YTBEPXIEHO

Ha 3acemannm kadenps
HpOMI)IHIJ'ICHHaSI OJICKTPOHHKA

(mpoTokon 3aceaanusi Ne 2 ot «24» cenrsops 2019 r.).



1. Ilean ocBOEHHNA TUCHUILIHHDBI

Llenpto M3ydyeHUs OUCLUIUIMHBL sBiIeTCS (OPMHUPOBAHUE 3HAHUM, HEOOXOAMMBIX IS
U3y4eHHs] YCTPOWCTBA, NMPHUHLUIOB pabOTHI, XapaKTEPUCTHK M CXEM BKIIOUEHHS 3JIEKTPOHHBIX
BAaKyyMHBIX U I'a30pa3psaIHbIX NPUOOPOB, a TAKKE pa3BUTHE HABBIKOB IIPOBEICHUS HKCIIEPUMEHTOB
B CHEIMAJIN3UPOBAHHBIX JAOOPATOPHUSIX.

2. Mecro nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPAKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!
mucuuuinael - broka 1 dWactu, ¢dopmupyemoil ydJacTHHKaMu 0O0pa3oBaTeNbHBIX OTHOLICHHN
HampaBjeHuss mnoaroroBku OakamaBpuara 11.03.04 «OneKTpoHMKAa ¥ HaHOAJICKTPOHUKA).
«DNEKTPOHHUKA U POOOTOTEXHUKAY.

Jucuuniuuel, yueOHbIe KypChbl, HA OCBOEGHUHU KOTOPBIX Oa3upyercs JaHHas IUCIHILIHHA
(yueOHbIil Kypc): (u3uka (pa3gen 3JIeKTPHUYECTBA, MArHeTHU3M, OITHKA), MAaTEeMAaTHKAa, OCHOBBI
AIEKTPOHHOU TEXHUKHU, SJIEKTPOHHBIE U3MEPUTENIbHBIE TPUOOPHI U TaTYMKH WH(OPMALIUU, OCHOBBI
npeoOpa3oBaTEeNIbHON TEXHUKHU.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npenmecTpyioniee: «BakyymHble © TUIa3MeHHBblE TpuOOpBI», «KBaHTOBas ¥ ONTHYECKas
JIEKTPOHUKAY, «OCHOBBI MUKPOIJIEKTPOHUKH, «Hudopmanmonnas JIEKTPOHUKAY,
«PoboToTexHnkay, «KoMIUIEKChI CpeICTB MPOMBIIIUIEHHONW aBTOMATH3AIHN.

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

dopmupyembie U
KOHTPOJIpYyeMble
KOMIETEeHINT
(Ko ¥ HAMMEHOBaHME)

NuaukaTopbl J0CTHKEHUS
KOMIeTeHI Ui
(Ko 1 HaMMEHOBAHHE)

I[lnanupyemble pe3yJbTaThl 00y4eHU s

[IK-1. Cioco6en cTpouth
npocreinme pu3ndecKne
U MaTeMaTU4YecKue
MOJIeNI PUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
JIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IM4HOTO
(GyHKIIMOHAJIBLHOTO
Ha3Ha4YCHMS,
NPUMEHUTEIBHO K
KOHKPETHOU
npodecCHOHATbHON
NEATEIIBHOCTH, a TAKXKE
UCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CpPe/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

IIK-1.1. 3HaeT cxeMsl
3aMeIeHHsI OCHOBHBIX
KOMITOHEHTOB
3JEKTPOHHBIX YCTPOUCTB,
CITOCOOBI
(dhopManr30BaHHOTO
OTHCAHUS AIEKTPOHHBIX
CXEM

3HATh: CXEMBI 3aMCIICHUS OCHOBHBIX
KOMITOHEHTOB JJIEKTPOHHBIX YCTPOWCTB,
crocoOb! (oOpMaTM30BaHHOTO OMHCAHUS
DJIEKTPOHHBIX CXEM

YMeTh: MoIb30BaThC CXEMaMH 3aMEIICHUS
OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX
YCTPOMCTB, cr1OcOOBI (HOPMaTN30BAHHOTO
OIKCAHMsI ATEKTPOHHBIX CXEM

Brnagers: cxemamu 3aMeIieHUsT OCHOBHBIX
KOMITOHEHTOB JJIEKTPOHHBIX YCTPOUCTB,
crocoObl (OpMaTU30BaHHOTO OTTHCAHUS
AIIEKTPOHHBIX CXEM

IIK-1.2. YMeeT cocTaBlIsITh
CXEMBbI 3aMCIICHUS U
MaTeMaTU4eCKHe MOJICIIH
peanbHBIX ANEKTPOHHBIX
YCTPOWCTB

3HATh: CXEMBI 3aMCIICHUA U MaTEMAaTUYCCKUC
MOJCIIN PCAJIbHBIX 3JICKTPOHHBIX YCTpOﬁCTB

YMeTb: COCTaBIATh CXEMBI 3aMELICHUS U
MaTeMaTU4YeCKUE MOJEIH PEaIbHbIX
AIIEKTPOHHBIX YCTPOWCTB

Bnagets: cxembl 3aMeleHus U
MaTeMaTHYeCKHe MOJIENH PeaIbHbIX
AJIEKTPOHHBIX YCTPOMCTB

IIK-1.3. Baageer
criocobamu

3HaTh: crnocoObl HOpPMaTN30BAaHHOTO
OIKCAHMS ATIEKTPOHHBIX CXeM, IpUuéMaMu




dopmMHupyeMble H
KOHTpOJIHpYyeMble
KOMIETEeHINH!
(ko1 ¥ HAMMEHOBaHUE)

HNHAuKATOPHI TOCTHKEHUS
KOMIIeTeHIU
(Ko 1 HaWMEHOBAHHE)

IInanupyemsble pe3yJbTaThbl 00y4eHUsI

(hopManr30BaHHOTO
OTHMCaHUs AJIEKTPOHHBIX
CXeM, IpUEMaMHu
MIPOrpaMMHUPOBAHUSI HA
s3bIKaxX BBICOKOI'O YPOBHS,
a TaKKe UCIOJIb30BAHUS

MPOrPaMMHUPOBAHHUS Ha SI3BIKAX BBICOKOTO
YPOBHSI, @ TAKIKE HCIIOJIH30BAHHS
KOMMEPUYECKHX MAaTEeMAaTUYECKUX ITAKETOB
nporpamMm OOIIEUHKECHEPHOTO HAIIPABIICHHSI
(Mathcad®, MATLAB® u np.)

YMeTh: BIIaIETh CIIOCOOAMU

KOMMEPUYECKUX (bopMaTM30BaHHOTO OIMCAHUS JIEKTPOHHBIX
MaTEMaTHYECKUX ITAaKETOB | cXeM, IpUéMaMu IPOrpaMMHUPOBAaHUS Ha
IIpOrpaMm A3BIKaX BBICOKOI'O YPOBHS, a TAKKe
OO0IIENH)XEHEPHOTO MCII0JIb30BaHUsI KOMMEPUYECKUX
HanpasieHus (Mathcad®, | MaTemMaTHuecKHX MAKETOB MPOTPAMM
MATLAB® u nip.) oOmenHxenepHoro Hampasienus (Mathcad®,
MATLAB® u nap.)
Brnanets: ciocobamu popmMaan30BaHHOTO
OINMCAHHUS MIEKTPOHHBIX CXEM, IPUEMAMU
IIPOrPaMMHUPOBAHHUS Ha S3bIKaX BBICOKOTO
YPOBHS, a TAK)K€ UCIIOJIb30BaHUS
KOMMEPUECKUX MaTEMATUYECKUX ITaKETOB
nporpamMm OOIIEHHKEHEPHOTO HAIIPABICHUS
(Mathcad®, MATLAB® u np.)
dopmupyeMbie U HNuaukaropsl
KOHTPOJINpyeMble AOCTH/KCHH S
N I[lnannpyemble pe3y/bTaThbl 00yUeHUsI
KOMIIEeTeHIIUH KOMIIeTeHI U

(KO ¥ HAUMEHOBAHUE)

(K01 ¥ HANMEHOBAHUE)

I1K-2. Cnocoben
apryMEeHTHPOBAHHO
BbIOMpATh U
pearn30BbIBaTh HA
npakTHKe 3PPEKTUBHYIO
METOJUKY
SKCIIEPUMEHTAIILHOTO
VCCIIEIOBAHMUS
napaMeTpoB U
XapaKTepUCTHK MPHUOOPOB,
CXEM, YCTPOWCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHODJIEKTPOHUKHU
pa3IM4HOTO
(GyHKIIMOHAJILHOTO
Ha3HAYCHUS

N1-1.1TK-2.3naer
METOJIUKH ITPOBEIEHUS
HCCIEA0BAHUH TapAMETPOB
U XapaKTEPUCTHK Y3JIOB,
0JI0KOB

3HaTh: METOJIMKH MTPOBE/IEHUS UCCIEAOBAHUN
apaMeTPOB U XapaKTEPUCTHUK Y3JI0B, OJIOKOB

VYMeTh: monbp30BaThLCI METOIUKAMU
MIPOBEICHUS UCCIIEIOBAHUN TApaMETPOB U
XapaKTEPUCTHUK Y3JI0B, OJIOKOB

BrnaneTs: MeToIMKaMu POBEICHUS
UCCIICIOBAHMIA TTapaMETPOB U XapaKTEPUCTUK
y3J10B, OJIOKOB

NI-2T1K-2 Ymeer
MIPOBOJIUTH UCCIEAOBAHUS
XapaKTEPUCTUK
ANEKTPOHHBIX MPUOOPOB

3HaTh: yCIOBUS MPOBEACHUS UCCIICTOBAHMS
XapaKTePUCTHK JIEKTPOHHBIX TPUOOPOB

YMmeTs: MMPOBOAWTD UCCIICIOBAHUSA
XapPaKTCPUCTHK DJICKTPOHHBIX HpI/I60pOB

Bitazgets: ycnoBus npoBeIeHUs UCCIIEI0BAaHUS
XapaKTePUCTHUK AJIEKTPOHHBIX TPHUOOPOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Cemectp uzydeHus - 5

Monayab
(paszaen)

Bun
y4eOHol
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHoO# padoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKyLIEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTsa)

Paznen 1
DNEeKTPOHHBIE
ITaMIIBI

Jlek.

TepModneKTpOHHAS SMUCCHUSL. ABTOAJIEKTPOHHAS U
B3pBIBHAS 3JICKTPOHHAS dMHCCHsL. BTopndHas
3JIEKTPOHHASA U (POTOIIEKTPOHHAST IMHUCCHA
Pa3HOBHAHOCTH AEKTPOHHBIX JIAMIT (OB,
TPUOJBI, TETPO/BI, IIEHTOIbI, KOMOMHHPOBAHHBIE), UX
KOHCTPYKIMOHHBIE ocoOeHHOCTH 1 YI'O 1
0003HaYCHHUS

11

CobecemoBanue

Cp.

CaMocCTOsITeIbHOE U3yUEHUE TEOPETUUECKOTO
Marepuasa o y4eOHUKaM U y4eOHbIM ITOCOOUSIM C
MOATOTOBKOM K JIaDOpaTOpHBIM padoTam

25

JIa0.

HccnenoBanme KOHCTPYKITMOHHBIX OCOOCHHOCTEH
BaKYYMHbBIX U ITIJIA3MEHHBIX HpI/I60pOB.
HccrnenoBanue TepMO3IEKTPOHHON SMUCCHH.

14,35

30

CobecemoBanue

Paznen 2
(DJIEKTPOHHO-
ITydeBBIC TPYOKH

Jlek.

DNeKTPOHHBIH MTOTOK, €ro (OPMUPOBAHKE U
TPaHCIIOPTUPOBKA. DJIEKTPOHHBIE MYIIKU U
MPOKEKTOPHI, AMeKTpoHHbIE oToKH (OI1)
YcTpoicTBO M pa3HOBHAHOCTH JIEKTPOHHO-TTyYEBbIX
TpyOoK (ocummorpaduueckue, paanoIoKanoHHbIE,
KWHECKOIIBI, TIEPEaIoIINee TeIeBU3NOHHBIE U
3aloOMHHAIONINE TPYOKH).

11

CobecenoBanne

Cp.

CamocToATeNbHOE N3yUEHHE TEOPETHIECKOTO
MaTepuana 1mo yaeOHuKam u y9eOHBIM TOCOOHSIM ¢
MOJIrOTOBKO# K 1a00paTOpHEIM paboTaM

25

CobecenoBanne

JIa0.

I/ICCJIC,HOBEIHI/IC ocummorpa(b HNYCCKHUX pr60K

10

30

CobecenoBanue




®opMbl TEKYLEro
Bun . KOHTPOJISI
Monyan N HaumeHnoBaHue TeM 3aHATHH Oo0bewm, P
y4eOHoi . Cemectp bannel | UHTEpakTuB, 4. | (HaMMEHOBaHHE
(paznen) (yueoOHoOii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacTBa)

Paznen 3 Jlek. Tunsl ra30BbIX pa3psAI0B. SBIeHUE ra30BOro 5 12 - - CobecenoBanue
I'azopa3psianbie YCUIICHUS], YCIIOBHE BO3SHUKHOBCHUS
M(OTOTEKTPOHHBIE CaMOCTOSITENIBHOTO Pa3psla, CBOHCTBA TICIOIIETO
npuoopskI, paspsaa
DIEKTPOHHBIE I"a3opa3psaHble TPHOOPHI C XOJIOAHBIM 1 TOPSTYHM
imamnsl CBY KaTogaMy (3JIEKTPOBAaKyyMHbIE ()OTOIIEMEHTHI,
mManazona (OTORIIEKTPOHHBIC YMHOKUTEIH, CTAOMITHTPOHBI

TUPATPOHBI, UHAUKATOPHBIC ITAHEIIU.

OnextpoHHsle Jamnsl CBY auana3oHa (MposeTHBIN
U OTPa)KaTEJIbHbIM KIUCTPOHBL,MAarHETPOHBI, JIAMIIBI
Geryieii u 06paTHOMN BOJHBI, AMIUIUTPOH, KAPMaTPOH
Cp. CaMocTOsITeIbHOE H3yUeHHE TCOPETUICCKOTO 5 26,35 - - Cobecenosanue
MaTepHaia 1o yaeOHUKaM M YIeOHBIM MTOCOOUIM C
HOJrOTOBKOM K J1a00paTOpHBIM paboTam
Jla6. HccnenoBanue ra3opaspsiiHOH I1a3Mbl 10 30
ITocemaemocts 10
Hroro:| 180 (8 T.u. 100
35,3
(KOHTpOJIB




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWK, YMEHHUS H  YPOBHS TNPO(PECCHOHAIBHBIX  KOMIETEHIIUH,
puoOpeTaeMbIX BBITYCKHUKOM B IMPOIECCE M3yUYEHUs AUCHUILUIMHBI « BakyymHbIC U IJIa3MEHHBIC
puOOPbI», UCTIOIB3YIOTCS TEXHOJIOTUU TPATUIIMOHHOTO O0yUYESHHUS:

- JIEKIIHH;

- nabopatopHble pabOThl C YCTHBIM OIPOCOM OOYYAIOIIMXCS U  3aKperieHueM
TEOPETUYECKOI0 MaTepraa;

- UHAMBUAYAJIbHbIE W TPYIIOBBIE KOHCYJIbTAMU IO TEOPETHUYECKUM M MPAKTHUYECKUM
BOIIpOCaM Kypca;

- BBIMOJHEHHE J1a00paTOpHBIX pPadOT, KOTOphIE MO3BOJISIOT MPHUOOPECTH MPAKTUUECKUE
3HAHWUS W HABBIKM PEUICHHS 3a/a4i U paboThl C M3MEPUTEIHHBIMU MPUOOpPaMH, HOPMATHUBHOM,
METOJIMYECKOM, HAYYHO-TEXHUYECKON U CIPABOYHOM JIUTEPATYPOl;

- IPOBEICHHUE PA3IIUYHBIX (POPM CaMOCTOSITEIBHON PabOThI, KOTOpasi BKIIFOYAET MOATOTOBKY
K JICKIIMOHHBIM U JJAOOPATOPHBIM paboTaM.

6. Mertonuyeckue yKa3aHus M0 OCBOEHHUIO U CHUTIIMHbBI

6.1. OOyuaromMcs HEOOXOIMMO O3HAKOMHTBCS: C COAEp)KaHHEM pabodell TMporpaMMBI
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JUCLUIUIMHBL, €€ CBSI3SIMM C JIPYTHMHU
JUCHUTUTMHAMHE  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JUCLIUTUIMHE.

6.2. Meronnveckne yKa3aHus MO MOJTOTOBKE K JICKIIMOHHBIM 3aHITHSIM.

B xome nexkuuil paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAIMH [Tl CAMOCTOATEINBHON paboThI
U TOATrOTOBKE K MPAaKTUYECKMM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI TpeOyer
CHUCTEMaTHYECKOTO M TIOCJIEJOBATEIHOTO HAKOIJICHUS 3HAHWUW, CJIEJOBATEIbHO, IPOITYCKH
OTJEJIBHBIX TEM HE IMO3BOJISIOT INIyOOKO OCBOMTH npeamer. OOydaromumcs HeoOXOIUMO: Mepen
KaXIOM JIEKIMeH MpocMaTrpuBarh paboduyr0 MporpaMMmy TUCHHIUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEH/IYEMYI0 JIUTEpaTypy, 4YTO MO3BOJUT CIKOHOMHUTH BpeMs Ha OCBOCHUE TEMbl Ha
AyJUTOPHOM 3aHATUH; TIE€pel OYEepeNHOW JIeKIHeH HEeOOXOJMMO IMPOCMOTPETH/TIOBTOPHUTH
MaTepuainbl mpeabaymed jekuuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaiga CleayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Meroanyeckue yka3aHus IO MOJIrOTOBKE K Ja00paTOpPHBIM paboTam.

B xone maGopatopHbiX pa®OT YIrIyOJSIFOTCS W 3aKpPEIUISIOTCS 3HAHUS OOYYarOIIMXCS IO
psily PACCMOTPEHHBIX Ha JIEKIUSAX BOIPOCOB, 3HAHUI 110 COBPEMEHHBIM CIOCO0aM HCIOJIb30BaHUS
METO/IOB aHAIW3a M MOJECIUPOBAHMS DIIEKTPHUYECKUX IENeH M ANEKTPUUECKUX MAIINH, YMEHUS
IPOU3BOJIUTH BBIOOP HPKOHOMHUYECKHM OOOCHOBAHHBIX CXEM M PEXHMMOB 3JIEKTPUYECKUX Ierned u
AIIEKTPUUYECKUX MAIITUH.

Ha naGopatopHbix paboTax pa3BUBAIOTCS CHOCOOHOCTH HCIOJB30BATh COBPEMEHHbBIE
WU3MEPUTENBHBIE TIPUOOPHI, YIPABIATH HHPOpPMAIUEH ¢ NMPUMEHEHHEM MPHUKIAIHBIX TPOTPaAMM;
UCIMOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTHH, ©0a3bl JAQHHBIX M MAaKeThl HPUKIIAJHBIX
npoAykToB. [Ipy moAroToBke K 1a60paTOpHBIM paboTaM KaXKAblii 00yUYarOLIUICS TOKEH:

— U3Y4YUTh PEKOMEHJIOBAHHYIO JIUTEPaTypYy;

— M3YYHUTh MaTE€PHAJIbI JICKIIHI;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMOU TeMe;

[To 3amanuro mpenonaBaresiss OOy4YAIOMUKMCS JOKEH TOATOTOBUTH OTYET 110 TeMe
nabopaTopHoil paboThl. B mporecce MOArOTOBKM K J1a00OpaTOpHBIM paboTaM 00y4aromuecss MOTyT
BOCIIOJIB30BaThCSI KOHCYITBTAIIUSIMU TTPETIOIaBaATEIS.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3IMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro Marepuaya 1no ydeOHHKaM U y4eOHBIM MOCOOUSIM C
MOJTrOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOATENbHON paboThl 00y4aromuxcst Hal
IpOrpaMMoOil Kypca OCYIIECTBIISIETCS B XOJI€ BBINOJHEHHS JTa0OpaTOpHBIX paboT (yCTHBIH OMmpoc,
peleHue 3ajay, TeCTUPOBAHNUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyeMOi KOMIIETEH U HanmeHoBanue
Cemectp
(UJIM ee 4acTH) OLIEHOYHOI0 CPEeJCTBA
S) ITK-1 (ITK-1.1;T1K-1.2) Tecrobie 3amanus NeNe 1-26. Bompocsl k
3adety NeNe 1-22
Otuer o naboparopuoit padore Nel,2
S) [K-1 (TTK-1.1;I1K-1.2) Tecrosbie 3amanus NeNe 24-38. Bonpocsl
K 3auety Ne23-45
Otuer o naboparopHoit pabore Ne3
S) IK-1 (TTK-1.1;I1K-1.2) TecroBbie 3amanus Ne92-112. Bonpocsl k
ITK-2 (TIK-2.1;I1K-2.2) 3agety No46-66
Otuet no nabopaTopHoit padbote Ned

7.2.1. Tunosbie 3aJlaHusl WJIM HHbIE MaTepualbl, l-[eOﬁXO)II/IMI)Ie AJIA  TEKYLIETro
KOHTPOJIA IO JTUCHUILINHE «BaKyyMHbIe H IIJIa3MEHHbIC le/lﬁopbl»

7.2.1.1. BX0HOii KOHTPOJIb

Bonpockl BX0JHOT0 KOHTPOJIA:

1. 3HaHusa o (U3MUECKUX IpollecCaX U MX XAPAKTEPUCTUK, MPOTEKAIOLIUX B BAaKyyMHBIX
(OIBMDKEHHME DIIEKTPOHA B OJHOPOJHOM DJIEKTPHUECKOM IIOJE, aBTODJCKTPOHHAs W B3PbIBHAS
QJICKTPOHHAsA OMHUCCHUSA, BTOPHUYHAA OJCKTPOHHAA U q)OTOBHeKTpOHHafI OMHCCHUA U T.I[) u
ra3opaspsIHbIX (THITBI Ta30BBIX Pa3psAoB, SBICHHWE Ta30BOTO YCHJICHUS, YCIOBHE BOSHUKHOBEHHSI
CaMOCTOSITEIIFHOTO pa3psia, CBOWCTBA TIICIOIIETO pa3psiaa  T.1.) Mpudopax;

2. IlpencraBnenus o crmocodax M cpencTBax (OPMUPOBAHUS U YIPABICHUS SIIEKTPOHHBIMHU
MOTOKAMHU B BaKYyMHBIX U ra30pa3psAaHbIX IPUOOpaAX;

3. Tonstuss o anmextponHbix namnax CBY jguama3zoHa (MarHeTpoHbI, Jamibl Oeryiieil u
00OpaTHO¥ BOJHBI);

4. TIpuMepbl NCTIONB30BaHNsI KOMIIOHEHTOB BaKyYYMHOM U IJIa3MEHHOH 3JIEKTPOHHKH.

KpaTKOC OMUCAHUEC U PETrVIAMEHT BbINNOJHCHUS

BxoHO#I KOHTpOJIb MPOBOAUTCS HA NepBOi jekuuu. OH npeAcTaBisieT OO0 KOHTPOJIbHBIN
cpe3 3HaHMHM M3 4 OCHOBHBIX BOIPOCOB, OTBETHI Ha KOTOpbIE OOYYaIOIIMKCS JOJDKEH 3HAaTh U3
OpeIbIAYIINX TporpaMM oOyueHHs 0 JUCHUIUIMHAM: (U3UKa (pa3ael JIeKTPUYECTBO, MarHETHU3M,
OITHKA), MaTEMAaTHKa, OCHOBBI 3JIEKTPOHHOW TEXHHUKH, 3JIEKTPOHHBIE M3MEPHUTENbHbIE MPUOOPHI U
JaTYUKU UH(OpPMAIMK, OCHOBBI TPE0OPa30BATEIbHON TEXHUKH.

[TocTaBnenHble BOMPOCHI TPEOYIOT TOYHBIX M KOPOTKHX OTBETOB. BXOJHOH KOHTpOJIb
IIPOBOJIUTCA B MMCbMEHHOM BHJE B TeueHue 15-20 muHyT. BOmpocs! BbIAAIOTCS MPENOAaBaTENEM.
HToru BX0HOTO KOHTPOJI UCIOJIB3YIOTCS I KOPPEKTUPOBKU METOAUK NPOBEACHUS JIEKIIMOHHBIX
1 1a00paTOPHBIX 3aHATHH.



Kpurepun onenkn:
- OTMETKa «3a4TEHO» BBICTABJISIETCS 00YYarOLIEMYCs, €CJIM J1aHbl MPaBUIbHbIE OTBETHl Ha

Bce 4 Bompoca,

- OTMCTKA «HE 3a4TCHO», €CJIM IIPpaBUJIbHBIX OTBETOB MCHEC 3-X.
KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINNOJTHCHUSA
OTBeTHI Ha BOITPOCHI BBIINIOJIHACTCA B MMMChbMEHHOM (bopMe. OnenuBaeTcs IIpaBUJIbHOCTb U

IMMOJIHOTA OTBCTA, a TAKKC U KOJIMYCCTBO AOITYIICHHBIX OIIMOOK.

Kpurepum ouenku:
- OTMCTKa <«3BaduTCHO)»» BBICTABIACTCA 06yqa10meMycsI, C€CJIn OTBCTHI IIPABUJIBHBI WJIU

BBITTOJIHEHBI C HE3HAYNTCIIbPHBIMU OH_II/I6KaMI/I;

- OTMCTKA «HE€ 3a4TCHO» BbICTABJIACTCSA 06yqa10meMyc;1, €CJIM OTBETOB HET W/WIIN J0NYIICHBI

rpyObIC OIIMOKH.

7.3. OneHOYHbIE CPEACTBA JJIsl ATTECTAIMH MO HTOraM OCBOEHHSI JUCHUIIMHBI

7.3.1. Bonnpochbl K 3K3aMeHYy

n/n

Z

Bonpocsl

TepMOaJIEKTPOHHAS 3MUCCHSI METAJIJIOB.

['unoresa HIoTTKH O ABOMHOM AIEKTPUUYECKOM CIIOE.

Pacripenienenye 3eKTpOHOB MeTaJljIa 110 SHEPrusM IPH pa3HbIX TeMIepaTypax, ypoBeHb Depmu

ABTOSHGKTpOHHaﬂ OMHCCHs, €€ CYIIHOCTDb

B3pI>IBHa$I OMUCCHs, €€ CYHIHOCTb

BTOpI/I‘IHO-BHGKTpOHHaH OMHCCH1, OCHOBHBIC 3aKOHOMCPHOCTHU

q)OTOG)J'IeKTpOHHaSI OMUCCHSA, OCHOBHBIE 3AKOHOMEPHOCTU

O¢pdext UloTTRn

OO |N[D|OTID|W|IN| -

DNEeKTpUYeCKUil TOK B BAKyyMe MPU HATUYHH 00BEMHOTO 3apsiia. 3aKOoH cTerneHu 3/2

[EEN
o

I[BI/I)KGHI/IG 3JICKTPOHA B 3JICKTPOMArHUTHOM I10JI€

=
=

DJIeKTPOCTATHYECKUE JIMH3BI (JIMH3BI-AHadparMbl, 0IMHOYHbIE, IMMEPCHOHHBIE)

[EY
N

MarHuTHBIC JTAH3BI ():[J'II/IHHaSI 1 KOPOTKasd MarHUTHBIC J]I/IHSBI).

[EY
w

dopmupoBaHUE NIEKTPOHHOTO OTOKA, 00IIas cXxema

H
o

ONEeKTPOHHBIE JIAMIIBI: HA3HA4YEHUE, YCTPONCTBO

=
o

Cratndeckue XapPAaKTCPUCTHUKHU U IapaMCTPhI 1NOAa

=
»

Cratndeckue XapaKTCPUCTHUKHU U MAPAMCTPLI TPUOAA

=
-~

PaGouwnii pexxumM TpHuoa.

=
00]

Ycrpoiictso DJIT

[EY
©

Monynsanuonsblie xapakrepuctuku JJIT

N
o

Otxnonstone cucreMsl JJIT (Ha3HaueHWe, YyBCTBUTEIBHOCTh K OTKIOHEHHMIO, TpPEOOBaHUS K
oTkyioHsrommen cucreme DJIT).

N
i

Okpan DJIT (ycTpoiicTBo, TpeOOBaHHS K TIOMHHODODPY).

N
N

SIBIIEHIE KAaTOLOIFOMUHECIICHIINH.

N
w

[TapameTpsl 3kpaHa.

()
~

3anoMuHaromue Tpyoxu (yCTpOHCTBO, 3alMCh, BOCIPOM3BECHUE U CTHPAHHE CUTHAJA).

N
(&)}

(DopmupoBanne n300pakeHusl Ha dKpaHe KuHeckona. [IprHIMIT MoTyYeHHs [IBETHOT'O N300payKeHHS Ha
bkpane DJIT.

N
o)}

DJeKkTpuyecKue pa3psiabl B raze U ux kinaccudukanms (BAX rasosoro paspsina).

N
~

SIBICHIE Ta30BOr0 YCUJICHUS.

N
(e}

'V CnoBYs BOSHUKHOBEHUS CaMOCTOSTEILHOIO paspsaaa

N
©

CBOMCTBa TIEIOMIETO pa3psiaa.

w
o

CTaOuInTPOH TIICIONIETO paspsa.

w
g

TrpaTpoH TIICIOLIEro pa3psa.

w
N

MHuKaTOpHbIE TaHEH.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NnpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH

NMPOMEKYTOUHOI

aTTecTanuu
Dk3ameH (1o COTIUIHOY Hab6pano 85 u 6onee 6amios
HAKOMUTEILHOMY «XOpOIIIOY Hab6pano 70-84 6ayos
pEUTHHTY) «yJIOBJIETBOPUTEIIHHO» Hab6pano 55-69 6amios

«HEYJOBJIETBOPUTEIILHO

Habpano menee 55 6amioB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P > AP IBC
1 I'puropbes A. J1. MUKpOBOJTHOBAS AIEKTPOHUKA YuebHuk 2016 OBC «Jlanb»
2 Trauenko @. A. OneKkTpoHHbIE IPHOOPBI U YCTPOUCTBA VueOHuk 2017 ObC
«ZNANIUM.
COM»
3 Jlapuosos A.H. dusndeckue OCHOBBI NEKTPOHUKU U VuebHoe nocodue 2015 OBC «IPRbooks»
AIIEKTPOTEXHUKHU
8.2. JlonosiHnuTebHAS JIUTEpPATypa
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOIMYecKoe mocooue,
HpAKTHKYM, 1p.) HaunmenoBanue
P AP 2BC
1 | H.B.benos. DJIEKTPOTEXHUKA U OCHOBBI AJIEKTPOHUKHU Y4yebHOe mocobue 2012 OBC «Jlaub»




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

— Web of Science [DnekTpoHHBIH pecypce] : MyabTHIUCHMIUIMHAPHAsS pedeparuBHas Oasza
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHrui.;

— Scopus [DnekTponHbIii pecypc] : pedeparuBHas 0a3a nannbix. — Netherlands: Elsevier,
2004. — Pexxum poctymna : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.;

— Elibrary [OnexrponHnsiii pecypc]| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pesxxum npocrtyna : elibrary.ru. — 3ari. ¢ 3xpana. — SI3. pyc., aHri.;

— Springer Link [Dnextponnslii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIUS 3JICKTPOHHBIX KHUT H3JATEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum mocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHTNI.;

— Cambridge university press [DnekTpoHHBIH pecypc] : KypHaabl H31aTelIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum noctyma : cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHQOpMAIHS : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexkBU3HUTEI zlor()Bi)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JercTBUs — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JIefCTBUS — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayinTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 3-514 Jlaboparopust "lIpombinieHHas CrounbI-cTeH bl Ta0OpaTOPHBIE , CTOJ
AJIEKTPOHUKA" IIPEToIaBaTeNIbCKUH, CTYJIIbs C
MIONMUTPAMH, CTYJIbsI YYeHHUECKHUE, JOCKa
ayauropHas, ocunutorpadpC1-101
ociuiorpadC1-112, reneparopl 3-112/1
mr.reneparopl 3-112 , reneparopl 3-109,
BOIbT™METP/[567 , MynmbTHMeTpB7-35
naboparopHsblii creH-19C16, cTeHabI
M3MEPUTENbHBIC, YHUBEPCATBHBIN




HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
1a0b0paTop-Hblid CTEH]
2 I'-401 Ilomernienue 1uIsi CAMOCTOSTETHBHON
CroJibl, CTYIbS, KOMIIBIOTEPHI
paboThl 00YJAFOIITUXCS
3 2-511 Vyebnas aynutopust nis npoeaeHuss | CToybl yueHUUECKHE IBYXMECTHBIE

3aHATUHN JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISl IPOBEACHMS 3aHATHHA
CEMHHApPCKOro TUMa. Y4eOHas ayTuToOpus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBHIMOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuTOpus IJIs
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYyNbTalnil. YueOHas ayiutopus is
MIPOBEICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTeCTaIuu.

(MOHOOJIOK) , CTOJIBI YYEHUYECKHE
TpEXMECTHbIE (MOHOOJIOK) CTOJI
MPEIoIaBaTeILCKUH, CTYI
NPEToIaBaTeIbCKUI, JOCKa ayAUTOpHAs
(menoBas)
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