MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
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(uHOexc OucyuniuHot)
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CamocrosTenbHas pabora 191 191
KoHTpons 8,65 8,65
Hroro 216 216
4 )

OOKYMEHT MOArNnnMCcAH
SNEKTPOHHOWM MOANNCHLIO

Ceptudumkar:
0179E47B0048AF26BE4D0045198851C48C
Bnageneu: LLeBuos AnekcaHap AnekcaHaposuy
Hencteutenen: ¢ 09.11.2022 go 09.11.2023




Pabouyto mporpammy coctaBui(u):
npodeccop, AOIEHT, 1.T.H., [leBueB B.II.

(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.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
11.03.04 DnekTpoHUKA ¥ HAHOAJIEKTPOHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCUMILVIMHBI 10 «31>» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[TpombInIeHHAS JIEKTPOHUKA

(mpotokou 3acenanus Ne 1 ot «01» centsiops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenpto M3ydyeHUs OUCLUIUIMHBL sBiIeTCS (OPMHUPOBAHUE 3HAHUM, HEOOXOAMMBIX IS
U3y4eHHs] YCTPOWCTBA, NMPHUHLUIOB pabOTHI, XapaKTEPUCTHK M CXEM BKIIOUEHHS 3JIEKTPOHHBIX
BAaKyYMHBIX U I'a30pa3psAaHbIX NPUOOPOB, a TAKIKE Pa3BUTHE HABBIKOB IPOBEIEHHS IKCIIEPUMEHTOB
B CIICLIMATM3UPOBAHHBIX J1a00PATOPHSIX.

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 mnonaroroBku OakamaBpuata 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 NaTYMKU UH(DOPMALIUU, OCHOBBI
npeoOpa3oBaTEeNIbHON TEXHUKHU.

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

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

dopmupyembie U
KOHTPOJIpYyeMble
KOMIETEeHINT
(Ko ¥ HAMMEHOBaHME)

NuaukaTopbl J0CTHKEHUS
KOMIeTeHI Ui
(Ko 1 HaHMEHOBAHHE)

I[lnanupyemble pe3yJbTaThl 00y4eHU s

[1K-1. Criocoben IIK-1.1. 3maer cxewmsl | 3HaTh:  CXEMBl  3aMCIICHHS  OCHOBHBIX

CTPOUTDH IPOCTCUIINEC 3aMECILECHHUSA OCHOBHBIX | KOMIOHEHTOB  3JIEKTPOHHBIX  YCTPOWCTB,
HN3UYCCKUC U
$aTeMaTI/ILIGCKI/IC - KOMIOHCHTOB 5 crmoco0bl  (HOPMATM30BAHHOIO  OIHUCAHUS
< ACLE ANEKTPOHHBIX  YCTPOICTB, MICKTPOHHBIX CXEM
IIpu B, CXCEM TPOUCTB
PHOOPOB, CXCM, yCTPOHC CII0COOBI
1 YCTAaHOBOK 3JICKTPOHUKHU U (1)0 MaJIH30BAHHOI'O
HAHOJJICKTPOHUKHN p YMeTh: TOJB30BaThCI CXEMaMH 3aMCIICHUA
PasIMYHOrO OMHUCAHMA  SNCKTPOHHBIX | oHOBHEIX ~ KOMIIOHEHTOB ANEKTPOHHBIX
(YHKIIMOHATIEHOTO CXeM YCTPOMCTB,  CIOCOOBI  (pOPMAITU30BAHHOTO
Ha3Ha4YCHUs, OIKCAHMSI AJICKTPOHHBIX CXEM
TPUMCHUTCIIBHO K Brnagers: cXeMaMHM 3aMEIIEHHST OCHOBHBIX
KOHKpETHOM 5 KOMIIOHEHTOB ~ OJJICKTPOHHBIX  YCTPOWCTB,
poheCCUOHATBHOMN 5
crocoObl  (JOPMATU30BAHHOTO  OMHUCAHUSA

JIEATENBHOCTH, a TAKKE
KCIIOJIb30BaTh CTaHIapTHHIE
MPOTPaMMHBIE CPEJICTBA UX

9JICKTPOHHBIX CXCM

[IK-1.2. YMeeT cOCTaBIIATH

3HaTh: CXEMbI 3aAMEILCHUS U MATEMATUYECKUE

KOMIIBIOTEPHOTO CXEMbl  3aMEICHMs M | MOJEJIH PEATbHBIX MIEKTPOHHBIX YCTPOMCTB
MOJEIUPOBAHUA MaTeMaTH4YeCKUE  MOJENU | YMEThb. COCTaBIIATh CXEMBI 3aMeEIleHUsl U
pEalbHBIX  DJIEKTPOHHBIX | MATEMATHYECKUE MOJIETHN peaJIbHBIX
YCTPOMCTB AJIEKTPOHHBIX YCTPOWCTB
Branets: CXEMBbI 3aMeleHUs u
MaTeMaTHYECKHE MOJIETHN peaJIbHBIX
AJIIEKTPOHHBIX YCTPOWCTB
3HaTh: COCO0BI (opMaTu30BaHHOTO
T1K-1.3. Braneer | ommcanust  9MeKTPOHHBIX  CXeM, MpPHEMAMH




dopmMHupyeMble H
KOHTpOJIHpYyeMble
KOMIETEeHINH!
(ko1 ¥ HAMMEHOBaHUE)

HNHAuKATOPHI TOCTHKEHUS
KOMIIeTeHIU
(Ko 1 HaWMEHOBAHHE)

IInanupyemsble pe3yJbTaThbl 00y4eHUsI

criocodbamu NPOrpaMMHPOBAHMS Ha S3bIKAX BBICOKOTO
(hopMaTN30BaHHOTO YPOBHSI, a TaKKe WCIIOJIb30BAHUS
OMUCAHUS  DJCKTPOHHBIX | KOMMEPYECKUX  MAaTEMaTH4YeCKUX  MaKEeTOB
cXeM, npuéMamMu | IporpamMMm  OOIIEHH)KCHEPHOTO HAaIlpaBJICHUS
IIPOrpaMMHUPOBAHHUS Ha | (Mathcad®, MATLAB® u np.)
SI3bIKaX BBICOKOTO YPOBHS, | YMETh: BJIAJICTh criocodamu
a TaKKe HCHOIb30BAHUA | (HOPMAIM30BAHHOIO OIMMCAHHUS AJIEKTPOHHBIX
KOMMEPYECKUX cxeM, mnpuéMaMd TOPOTPAMMHUPOBAHHUS  Ha
MaTEMaTHUYECKUX IAKETOB | A3bIKaX  BBICOKOIO  YPOBHS, a  TakKXKe
porpamMm UCTIOJIb30BaHUS KOMMEPYECKUX
OOILEMHKEHEPHOTO MaTeMaTHYECKUX MaKETOB porpaMMm
HanpasineHus (Mathcad®, | o6Gmenmkeneproro Hanpasienust (Mathcad®,
MATLAB® u ap.) MATLAB® u np.)
Brnaners: cmocobamu  (OpMaTM30BaHHOTO
ONHKCAHMSI DJIEKTPOHHBIX CXeM, HpuéMamu
NpOrpaMMHPOBAHMS Ha S3bIKaX BBICOKOTO
YPOBHSI, a TaKKe WCIIOJIb30BAHUS
KOMMEPYECKAX  MATeMaTH4YeCKUX  [aKETOB
nporpamMM OOIIEHH)KEHEPHOTO HAIPABIICHHS
(Mathcad®, MATLAB® u np.)
®opmupyeMbie U HNuagukaropbl
KOHTPOJIMpYyeMble AOCTHKEHUSI
. I[nanupyemsble pe3yJibTaThl 00y4YeHHS
KOMIIeTeHI[HH KOMIIeTeH Ui

(K01 1 HAMMEHOBAHUE)

(Ko 1 HAMMEHOBAHUE)

[1K-2. Cnnocoben
apryMEHTHPOBAHHO
BBIOUPATH U
pearn30BBIBaTh HA
HpakTUKe Y3PPEKTUBHYIO
METOHKY
9KCHEPUMEHTAIBLHOTO
HCCIIEZIOBAaHUS
napaMeTpoB U
XapaKTepUCTHK IpHUOOpOB,
CXEM, YCTPOUCTB U
YCTAHOBOK DJIEKTPOHHUKH U
HaHORJIEKTPOHUKH
pa3IMIHOTO
(GYHKLIMOHAIBHOTO
Ha3HA4YEHUS

NJI-1.TTK-2.3naer
METOJIUKH IIPOBEEHUS
HCCIIEA0BAHUN MapaMeTpoB
U XapaKkTEpUCTHK Y3JIOB,
0JI0KOB

3HaTh: METOJUKH MPOBEIEHUS HCCIEIOBAaHUMN
MapaMeTPOB U XapaKTEPUCTHUK Y3JI0B, OJIOKOB

VMeTs: IIOJIB30BATHCA METOANKaAMH
MIPOBEJCHUSI HCCIEAOBAHUNA MMapaMeTpoB H
XapaKTepUCTHK Y3JI0B, OJIOKOB

BJIaI[eTbl MCECTOAUKAMHN IMPOBCACHUA
UCCJICIOBAaHUM TapaMeTpOB U XapaKTePUCTHUK
y3710B, OJIOKOB

NJI-2I1K-2 Ymeer
MIPOBOJUTH UCCIIEI0BAHUS
XapaKTEPUCTUK
ANEKTPOHHBIX TPUOOPOB

3HaTh: YycnoBUS IPOBEACHUSA HCCIIEIOBAHUS
XapaKTEPUCTHUK AJIEKTPOHHBIX TPHUOOPOB

VMerTs: IIPOBOJUTH HCCIEA0BaHUsA
XapaKTEPUCTHUK AJIEKTPOHHBIX IPHUOOPOB

Brnaners: yciaoBusd IMPOBCACHUA HCCICIOBAHUA
XapPaKTCPUCTHK DJICKTPOHHBIX HpI/IGOpOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

BakyymHble U mi1a3MeHHbIE TPUOOPHI

Ceccusn 3

Monayab
(paszaen)

Bun
yueOHoi
padoThI

HauMenoBanue TeM 3aHATHH
(yuedoHoO# padoThI)

Ceccus

Oo0nbem,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHeE
OLIEHOYHOI 0
cpeacTna)

Paznen 1
DNeKTPOHHBIE
VIaMIIbI

Jlek.

TepModIeKTpOHHAS SMUCCHUSL. ABTOAJIEKTPOHHAS U
B3pBIBHAS 3JICKTPOHHAs dMuccHs. BropuuHnas
ANIEKTPOHHAsS ¥ (POTOIIEKTPOHHAST IMUCCHS
Pa3HOBUIHOCTH JIEKTPOHHBIX JIaMII (JHOABI,
TPUOJBI, TETPO/BI, IIEHTOIbI, KOMOMHHPOBAHHBIE), UX
KOHCTPYKIMOHHBIE ocoOeHHOCTH 1 YI'O 1
0003HaYCHHUS

24

20

CobecemoBanue

Cp.

CaMocCTOsITeIbHOE HU3YyUEHUE TEOPETUUECKOTO
Marepuasa o y4eOHUKaM U y4eOHbIM ITOCOOUSIM C
HOATOTOBKOM K JIAOOPaTOPHBIM paboTaM

24

JIa0.

HccnenoBanne KOHCTPYKITMOHHBIX OCOOCHHOCTEH
BaKYYMHbBIX U ITIJIa3MEHHBIX HpI/I60pOB.
HccrnenoBanue TepMO3IEKTPOHHON SMUCCHH.

24

20

CobecemoBanue

Paznen 2
(DIIEKTPOHHO-
ITydeBBIe TPYOKH

Jlek.

DJEeKTPOHHBIH MOTOK, €ro OPMUPOBAHHE U
TPaHCIIOPTUPOBKA. DIEKTPOHHBIC MYIIKU U
MIPOXKEKTOPHI, 3JIEKTPOoHHBIE TOTOKH (OI1)
VYcTpoicTBO M pa3HOBHAHOCTH JIEKTPOHHO-TTyYEBbIX
TpyOoK (ocummorpaduueckue, paanoIoKalHOHHbIC,
KWHECKOIIBI, TIEPEaIoIINee TeIeBU3NOHHBIE U
3allOMHHAIOIIUE TPYOKH).

24

10

CobecemoBanue

Cp.

CamocToATeNbHOE N3yUEHHE TEOPETHIECKOTO
MaTepuana 1mo yaeOHuKam u y9eOHbIM TOCOOHSIM ¢
MOJTOTOBKOH K 1ab0opaTopHEIM paboTam

24

CobecenoBanne

JIa0.

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

24

20

CobecenoBanue




®opMbl TEKYLEro

Monayab Bux . HaumeHoBaHHe TeM 3aHATHH Oo0bem, KOHTPOJIH
yueOHOI . Ceccusn banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(paznen) (yueoOHoOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTBa)

Pa3znen 3 Jlek. Tumbl ra30BBIX pa3panoB. SBIeHUe ra30BOro 3 24 10 - CobecenoBanue
I'azopa3psianbie YCUIICHUS], YCIIOBHE BO3SHUKHOBCHUS
M(OTOTEKTPOHHBIE CaMOCTOSITENIBHOTO Pa3psla, CBONCTBA TICIOIIETO
npuoopskI, paspsaa
DIEKTPOHHBIE I"a3opa3psaHble TPHOOPHI C XOJIOAHBIM 1 TOPSTYHM
imamnsl CBY KaTogaMy (3JIEKTPOBAaKyyMHbIE ()OTOIIEMEHTHI,
mManazona (OTORIIEKTPOHHBIC YMHOKUTEIH, CTAOMITHTPOHBI

TUPATPOHBI, NHIUKATOPHbIC AHEIIH.

OnextpoHHsle Jamnsl CBY auana3oHa (MposeTHBIN
U OTPaXaTeJbHBIH KIMCTPOHBI,MarHETPOHBI, JIAMIIBI
Oerymieii 1 00OpaTHOI BOJIHBI, aMIUTUTPOH, KAPMATPOH
Cp. CamocTosTenbHOE N3yUeHIE TEOPETUICCKOTO 53 24 - CobecenoBanne
MaTepHaia 1o yaeOHUKaM M YIeOHBIM MTOCOOUIM C
HOJrOTOBKOM K J1a00paTOpHBIM paboTam
Jla6. HccnenoBanue ra3opaspsiiHOH I1a3Mbl 24 20
Hroro:| 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWK, YMEHHUS H  YPOBHS TNPO(PECCHOHAIBHBIX  KOMIETEHIIUH,
puoOpeTaeMbIX BBITYCKHUKOM B MPOIECCE U3YyUYEHUS AUCHUIUIMHBI «BakyymHbIE U MIa3MEHHBIE
puOOPbI», UCTIOIB3YIOTCS TEXHOJIOTUU TPATUIIMOHHOTO O0yUYESHHUS:

- JIEKIIHH;

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

- UHAMBHUAYaAJIbHbIE W TPYNIOBBbIE KOHCYJIbTALUU MO TEOPETUYECKUM U MPAKTHUECKUM
BOIIpOCaM Kypca;

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

- IPOBEICHHUE PA3IIUYHBIX (POPM CAMOCTOSTEIHHON PabOThI, KOTOpPAsi BKIFOYAET 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 3aHSITHSIM.

B xome nexkuuii paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TE€M, CBSI3aHHbIE C HUMH
TEOPETUYECKHE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAIMH [Tl CAMOCTOATEINBHON paboThI
U TOATrOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOTO M TIOCJIEIOBATEIBHOTO HAKOIUJICHUS 3HAHWM, CJEJOBATENBbHO, MPOIMYCKU
OTJEJIBHBIX TEM HE IMO3BOJISIOT INIyOOKO OCBOMTH npeamer. OOydaromumcs HeoOXOIUMO: Mepen
KaXIOM JIEKIMeH MpocMaTrpuBarh paboduyr0 MporpaMMmy TUCHHIUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEH/IYEMYI0 JIUTEpaTypy, 4YTO MO3BOJUT CIKOHOMHUTH BpeMsl Ha OCBOCHHUE TEMbl Ha
AyJUTOPHOM 3aHATUH; TI€pel OYEepeNHOW JeKIHeH HEeOOXOJMMO IMPOCMOTPETH/TIOBTOPHUTH
MaTepuainbl mpeabaymed jekuuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaiga CleayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM UCTOYHHKAM.

6.3. Meronnyeckue yka3aHus 0 MOJIrOTOBKE K J1a00paTOPHBIM paboTaMm.

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 MOJCIUPOBAHMS DIIEKTPUUYECKUX IENeH W AIEKTPHUUECKUX MAIINH, YMEHUS
IPOU3BOJIUTH BBIOOP HPKOHOMHUYECKHM OOOCHOBAHHBIX CXEM M PEXHMMOB 3JIEKTPUYECKUX Ierned u
AIIEKTPUUYECKUX MAIITUH.

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

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— M3YYHUTh MaTE€PHAJIbI JICKIIHI;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI 10 U3Y4aeMON 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 BKIIOYAaeT B ce0sl BHIMOJIHEHUE PA3IMYHOTO pojia 3aJaHui U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro Marepuaya 1no ydeOHHKaM U y4eOHBIM MOCOOUSIM C
MOJTrOTOBKOHM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOSATENbHON paboThl 00yJaromuxcst Hal
IpOrpaMMoOil Kypca OCYIIECTBIISIETCS B XOJI€ BBINOJHEHHS JTa0OpaTOpHBIX paboT (yCTHBIH OMmpoc,
peleHue 3ajay, TeCTUPOBAHNUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOi KOMIIETeH MU HanmeHoBanue
Ceccnst
(UJIM ee 4acTH) OLIEHOYHOI0 CPEeJCTBA
3 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
3 [K-1 (TTK-1.1;I1K-1.2) Tecrosbie 3amanus NeNe 24-38. Bonpocsl
K 3auety Ne23-45
Otuer o naboparopHoit pabore Ne3
3 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 OMHCCHUA, BTOPHUYHAA OJCKTPOHHAA U q)OTOBHeKTpOHHafI OMHCCHUA U T.I[) u
ra3opaspsIHbIX (THITBI Ta30BBIX Pa3psoB, SIBICHWE Ta30BOTO YCHJICHHUS, YCIOBHE BOSHUKHOBEHHSI
CaMOCTOSITEIIFHOTO pa3psia, CBOWCTBA TIICIOIIETO pa3psiaa  T.1.) Mpudopax;

2. IlpencraBnenns o crmocodax M CpencTBax (OPMUPOBAHUS W YIPABICHUS AIICKTPOHHBIMU
MOTOKAMHU B BaKYyMHBIX U ra30pa3psAaHbIX MpUOopax;

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

4. IIpuMepbl UCTIONIF30BaHUsI KOMIIOHEHTOB BaKyYMHOM U IIJIa3MEHHOI JIEKTPOHUKH.

KpaTKOC OMUCAHUEC U PETrVIAMEHT BbINNOJHCHUS

BxoHO#I KOHTpOJIb MPOBOAUTCS HA NepBOM Jekuuu. OH mpeacTaBisieT 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 TEXHUKH, 3JIEKTPOHHBIE M3MEPHUTENbHbIE MPUOOPHI U
JaTYUKU UH(OpPMAIMK, OCHOBBI TPE0OPa30BATEIbHON TEXHUKH.

[TocTaBnenHble BOMPOCHI TPEOYIOT TOYHBIX M KOPOTKHX OTBETOB. BXOJHOH KOHTpOJIb
IIPOBOJIUTCSA B MUCBbMEHHOM BHJE B TeueHue 15-20 muHyT. BOmpocs! BBIAAIOTCS MPENOAABATENEM.
HToru BX0HOTO KOHTPOJI UCIOJIB3YIOTCS I KOPPEKTUPOBKU METOAUK NPOBEACHUS JIEKIIMOHHBIX
1 1a00paTOPHBIX 3aHSATHI.



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. OueHOYHBIE CPEICTBA VISl ATTECTALMH 110 HTOTaM OCBOEHHS U CIUTIIHHBI
7.3.1. Bonnpocsl K 3K3aMeHy

n/n

Z

Bonpocsl

TepMoaIeKTpOHHAs IMUCCHSL METAJLIOB.

I'unoresza HIoTTKH O JBOMHOM AJIEKTPUYECKOM CJIOE.

Pacnpesenenue 1eKTpOHOB METaJlIa O SHEPTHUSIM [IPU Pa3HBIX TEMIEpaTypax, ypoBeHb depmu

ABTOC-)J'IGKTpOHHaH OMHUCCHI, €€ CYIITHOCTDH

B3priBHAs 3Muccus, ee CyIIHOCTh

BTOpI/I‘IHO-&HeKTpOHHafI OMHUCCH, OCHOBHBIC 3dKOHOMEPHOCTHU

@OTOBHCKTpOHHaH OMUCCHU, OCHOBHBIC 3aKOHOMCPHOCTHU

Addext HloTTRH

OR[N |OT|B|WIN|F-

DJIeKTPUUECKHI TOK B BAKYyMe TPH HATUYIMH 00BEMHOTO0 3apsaa. 3aKoH cTeneHu 3/2

[E=N
o

JIBroKeHre DIIEKTPOHA B DJIEKTPOMArHUTHOM TOJIe

[
[E=Y

DJIEKTPOCTATHUECKUE JIMH3bI (JIMH3bI-AuadparmMbl, 0IMHOYHbIE, IMMEPCHOHHBIE)

=
N

MarauTHbIC JIMH3BI (,Z[J'II/IHHaH 1 KOPOTKasi MAarHuTHLIC J'II/IHSLI).

=
w

(DOpMI/IPOBaHI/Ie SJICKTPOHHOI'O IMOTOKA, 061_[[3,5[ cxXeMma

H
o

DJIEeKTPOHHBIE JIAMIIBI: HA3HAYCHHE, YCTPOHCTBO

[ERY
ol

Crarnueckue XapaKTCPpUCTHKU U IapaMETPEI 1noaa

[EY
(o]

Cratuyeckne XapakKTepUCTUKH U TapaMeTphl TpHOAa

=
~

PaGounii pexxumM TpHoa.

[EY
(o0]

YcrpoiictBo DJIT

=
©

MonynsauuoHHble Xxapaktepuctuku JJIT

N
o

Otxnonstrone  cucreMbl DJIT (Ha3HaueHWe, YyBCTBUTEIHHOCTh K OTKIOHEHHIO, TpEOOBaHUS K
otkyoHsromen cucreme DJIT).

N
=

Okpan DJIT (ycTpoiicTBo, TpeOOBaHMS K JIOMUHODOPY).

N
N

SIBIIeHIE KaTOAOTIOMUHECIICHIIHH.

N
w

ITapameTpsl DKpaHa.

N
~

3anomMuHaromue Tpyoxu (YCTpOHCTBO, 3alIMCh, BOCIIPOM3BEICHIE U CTUPAHUE CHUTHAJIA).

N
ol

DopmupoBanne H300paKeHUs Ha JKpaHe KuHeckomna. [[pruHIMT moirydeHus: BETHOTO U300pakeHus Ha
bkpane DJIT.

N
[ep]

DneKTpuyecKue pa3psiibl B rase u ux kiaccudukaius (BAX razosoro paspsa).

N
By

SIBneHME Ta30BOr0 YCUIICHHUS.

N
oo

Y ci10BUs BOSHUKHOBEHHUSI CAMOCTOSITEILHOIO pa3psiia

N
(o]

CBoJicTBa TICIOMIETO pa3psaa.

w
o

CTaOUIMTPOH TJICIOMIETO pa3psja.

w
fuies

TupaTpoH TIeroero paspsaa.

w
N

I/IHI[I/IKaTOpHBIe IMaHCIN.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHust
Ceccust . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
3K3aMeH «OTJIUYHO» Cryaent HaOpan 85- 100 6amioB mo
WUTOTY U3YYCHHUS TUCIIUTUTMHEI B
cemecTpe.
«XOPOLIO» Crynent Habpan 70- 84 6amoB 1o
UTOTY U3YUYECHUS TUCIUILINHBI B
CEMeCTpe.
«ynosnerBop | CtymeHT Habpan 55- 69 Gamios Mo
UTEIBHO» WUTOTY U3YYCHHUS TUCIUTUTMHEI B
cemecTpe.
«ueynosnetB | Ctyaent Habpan 0-54 6amioB no
OPUTEIILHO UTOTY U3YYECHUS TUCIUILINHBI B

ceMecTpe




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, yueOHOE .
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. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cHCTEeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

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

— Elibrary [OnexkrponHnsiii pecypc]| : HaydHas 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 moctyma : 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!

/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayinTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

3- 405 Cron  mpernonaBaTeiabCKui, JKpaH

Aynmutopus BeO-KOH(pEpEHITHIA. TEJIEBU3UOHHBIM, poOyTep, cToika  aJs

VYdeOHast ayTUTOPHS TSI TIPOBEICHUS TENeBU30pa, BeO.KaMmepa, TpaHCHApaHT-

3aHATHUH JEKIIMOHHOTO THIIA. HEepPeTsIKKA, HIMpMa,HAyITHUKH,
1 | Yue6nas ayJIUTOPHUSA IS IPOBEIECHUS KOMIIBIOTEP C BBIXOJIOM B MTHTEpHET.

3aHATUI CEMHUHAPCKOTO THIIA.

VYyeOHast ayuTopus A1 KypcOBOTO
MPOEKTUPOBaHHUS (BBIIIOJIHEHUS KYPCOBBIX
pabor).




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYueOHas ayTuTOpHS JJIs TPOBEACHUS
TPYIIOBBIX U UHJIMBUIYaTbHBIX
KOHCYJIbTAIUH.

VYyebHas ayiuTopHs JJis IPOBEACHUS
3aHATHI TEKYIIEro KOHTPOJISI U
IIPOMEKYTOUYHOM aTTECTALNU

-401 [Tomewmenue
CaMOCTOSITENTLHOW pabOThI 00YJAIOIINXCS

IS

CTOJILI, CTYJIbs, KOMIIBOTCPBI

3-407
AynuTopust Be6-KOH(pEpeHIHii.
VYuebHas ayIuTopus Ui IPOBEICHUS
3aHSTUN JEKIUOHHOI'O THUIIA.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA.
VYuebHas ayIuTopus 1Jis KypCOBOTO
IIPOEKTUPOBAHMUSI (BBIIIOJIHEHUS KyPCOBBIX
pabor).
VY4eOHast ayuTOpus AJis IPOBEICHUS
I'PYNIOBBIX U UHAUBUIYAJIBHBIX
KOHCYJIbTALIUH.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUNA TEKYILIEro KOHTPOJIA U
ITPOMEXKYTOYHOM aTTecTaluu

Cron npenogaBaTeabCKUii, SKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NepeTsKKA, MIMPMa, HAyITHUKHY,
KOMIIBIOTED C BbIX0J10M B IHTEpHeET,
XpOMakKen
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