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

b1.B./1B.03.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

TexHoJM0rNYeCKHE ychoﬁcTBa U YCTAHOBKHU JISl 3JICKTPOHUKHA U MUKPO3JICKTPOHUKHA

(Haumenosanue OUCYUNIUHbL)

10 HATPABJICHUIO TIOJITOTOBKU
11.03.04 DnekTpoHMKA U HAHODJIEKTPOHUKA

HaIpPaBICHHOCTD (TIPO(HIIH)
DJEeKTPOHHBIE TPUOOPHI U YCTPOICTBA

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
O6mras TpynoeMkocTb: 6 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 16 16
JlaboparopHsble
ITpakTnueckue 40 40
PykoBoJICTBO: KypcoBblie paboThI (rpoektsl) / PT'P
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 56,35 56,35
CamocrosiTenpHast paboTa 124 124
Kontpoinb 35,65 35,65
Hroro 216 216




Pabouyro nporpammy coctaBuii(u):
npodeccop, npodeccop, 1.T.H., Abpamos ['ennaauit Hukonaesnu

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

npodeccop, AOEHT, 1.T.H., [leBueB Biagumup [TaBnouu

(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)
11.04.04 DnexTpoHUKA ¥ HAHOAJIEKTPOHUKA

Cpok neiicTBus padoueii mporpaMMel AucuuiimHbI 10 «30» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acemannm kadenps
HpOMI)IHIJ'ICHHaSI OJICKTPOHHKA

(mpotokon 3acemxanusi Ne 8 ot «08» uronst 2020 r.).



1. lleanb ocBOeHNSI AUCUUILIHHBI

Hesablo n3yyeHusi AMCUUILVINHBI SBJSIETCS U3ydeHHE (OPMHUPOBAHUE LIEIBHOIO B3IUIAJa HA
CYLIECTBYIOIIME  TEXHOJOIMYECKHE  YCTpOMCTBA M  YCTAHOBKM  JUIA  DJJIEKTPOHUKH U
MHUKPORJIEKTPOHUKH, OCBOCHHE CHCTEMHOIO I0OAXO0Ja K HX BBIOOPY, IMO3BOJIAIONIEE CO3/1aBaTh
puOOPbI U YCTPOMCTBA INEKTPOHUKN U MUKPOUIEKTPOHUKHU B TOM YHCJIE:

- cdopmHpoBaTh 0a30Bble 3HAHUS M0 TEXHOJIOTMYECKMM YCTPOICTBaM M YCTaHOBKaM s
3JICKTPOHUKU U MUKPOIJIEKTPOHUKY;

- OCBOUTH DJIEMEHTHl TEXHOJOTMYECKMX YCTPOMCTB M YCTAaHOBOK I JJIEKTPOHUKU H
MUKPO3JIEKTPOHUKY;

- JlaTh OCHOBBI IIOCTPOEHHUSI TEXHOJIOIMYECKON 0a3bl U3rOTOBICHUS YCTPONCTB JIEKTPOHUKHU
U MUKPOJJIEKTPOHUKHU;

- copMupoBaTh NOHUMaHHE O COBPEMEHHOM YPOBHE TE€XHOJIOTUYECKOH 0a3bl U3rOTOBJICHHUE
YCTPOMCTB 3JIEKTPOHUKH U MUKPODJIEKTPOHUKH;

- J1aTh HAaBBIKU 10 CHHTE3y TEXHOJIOTMYECKUX YCTPOMCTB M YCTAHOBOK IS JJIEKTPOHUKU H
MUKPO3JIEKTPOHUKHU.

- paccMOTpeTh NMPUHLHUIIBI PA0OThl TEXHOJOIMUECKUX YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKU

N MHUKPOIJICKTPOHHKH.

2. Mecto nucuumiunsl B ctpykrype OIIOITI BO

JanHas jaucuumuiimHa oTHOocuTes K Onoky bl «ucuummuimeel  (Momynun)y», YacTs,
dopmupyemas ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH.

JlucuuniauHel, y4yeOHblE KypCchl, HA OCBOCHHMM KOTOpBIX Oa3upyercs AaHHas JUCLUIUIMHA
(yueOHbIf Kkypc) — TeopeTruueckue OCHOBBI  AJIEKTPOTEXHUKH, MHUKPODJIEKTPOHHKA U
MHUKPOCXEMOTEXHHKA,  MOJIYNPOBOJHUKOBBIE  MpHOOpBI,  MpeoOpazoBaTelbHas  TEXHUKA,
DHEPreTUYECcKas AEKTPOHUKA

JlcuumiauHel, ydyeOHble KypChl JUIsl KOTOPBIX HEOOXOJWMBI 3HAHHs, YMEHHS, HaBBIKH,
npuoOperaeMble B pe3yjbTaTe H3Y4YeHMs] JAHHOW AUCHMIUIMHBI (Y4eOHOro Kypca) — HayyHoO-

uccienosarensckas padota (HUP), moaroroBka maructepckoi quccepTaliui.



3. [InanupyemMble pe3yJbTaThl 00yUYeHHUs

®opmupyemMbie U Nuaukaropsl
KOHTPOJIMpYyeMble JOCTHKEHUS
N IInanupyemble pe3yabTaThbl 00y4eHHs
KOMIIeTEeHIINH KOMIIeTeHIHii
(K01 1 HAMMEHOBAHUE) (Ko 1 HAMMEHOBaHUE)
TOTOBHOCTD N/-1TIK-7 3naer npaBuiia
3HaTh: TIPUHIIUIIBI paboThI
ONPEAENATh eI, | U HOPMBl MOHTaXa U
. ANIEKTPOU3MEPHUTETBHBIX MPHUOOPOB
OCYILIECTBIISATh HUCITBITAHUI CIIOKHOTO
IIOCTaHOBKY 3aJ1a4 | DJICKTPOHHOTO Ywmerts: [IpoBOIUTH 3KCIEPUMEHTAIIBHBIE
NPOCKTUPOBAHUSL 00opynoBaHus HUCCIENOBaHU II0 HW3MEPEHUIO MapaMeTpOB
SJICKTPOHHBIX HpI/I60pOB, I/II[-2HK-7 YmMmeet DJICKTPUYIECCKUX CUCTEM u yCTpOfICTB,
CXEM Hu YCTPOUCTB | IIOATrOTABJINBATH MPaBUIBLHO BBIOUPATh MPUOOPHI JUISI ITHX
Ppa3jIM9HOTO JIOKQJIbHYI0 HOPMATHBHYIO | y3MEpEHUI, TPOBOAUTH OLUEHKY NOTPEIIHOCTH
(G YHKIIMOHATILHOTO JIOKYMEHTAIUIO IJISL | p3MepeHuit
Ha3HAYCHUS, oOCTyXKMBaHUS  MPUOOPOB
MMOATOTaBJIMBAaTh 3JIEKTPOHUKHU H
TEXHUYECKHUE 3aJaHus HA | HAHOBJIEKTPOHHUKHU Brnazners: HaBbIKaMH paboTh Y
BbINIOJIHEHHE TpoekTHbIX | WJI-3TIK-7 Buiageer | YICKTPOU3MEPHTEIBHBIMI IPUOOPAMH.
pabor (IIK-7) HaBBIKAMH cllauu B

JKCIUTyaTaluo IpudopoB 1

CHCTEM JJIGKTPOHUKU U
HAHOAJIEKTPOHUKHU
N1-411K-7 3Haer
XapaKTePUCTUKH u
BO3MOKHOCTH
aBTOMAaTH3MPOBAHHBIX
MH(POPMAIIMOHHO-
VIIPABIISFOIIUX CUCTEM;
NJI-5TIK-7. Ymeer
IPUMEHSATh
aBTOMaTU3UPOBAHHBIE
MH(pOPMaIMOHHO-
YIPaBISAIONIME  CHUCTEMBI
s 9KCIUTyaTalH

YCTPOMCTB aBTOMATHKH H
MEXaTPOHUKHU;

NJI-611K-7. Bnaneer
MpueMaMu  dKCIUTyaTalluu
aBTOMAaTU3HPOBAHHBIX
MH(OPMALIOHHO-
YIOPABIISIFONIUX CUCTEM.




®opmupyeMble U Nuauxkaropsl
KOHTPOJINpyeMble AOCTHKEHUSI
N IInanupyemble pe3yabTaThbl 00y4eHHs
KOMIIeTEeHIIUH KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE) (Ko 1 HAMMEHOBaHUE)
- criocoonocts | MJI-1 TIK-8 JlomkeH 3HATH
MIPOEKTUPOBATH HOMEHKJIATYpPY 3uars: TIpHHIIIIBI paboTer
yCTpOMCTBA, MPUOOPHI U | COBPEMEHHBIX YCTPOMCTB, DIEKTPOH3MEPHTEILHEIX IPHOOPOB
CHUCTCMBI 3JICKTpOHHOI71 HpI/I60pOB nu CHCTEM VYMeTs: HpOBOI[I/ITB AKCIEPUMEHTAIbHBIE
TCXHUKHU ¢ YYETOM | 3JIEKTPOHHOW TCXHHUKH. HCCIENOBAHUA II0 M3MEPEHUIO I1apaMeTpPOB
3aJIaHHBIX tpeboBanuii | M/I-2 TIK-8 JlokeHn yMeTh | spekTpudeckMX  CHCTEM U YCTPOHCTB,
(ITK-8) IIPOCKTHPOBATH MPaBUIBLHO BBIOUPATh MPUOOPHI JUISI ITHX
yCTPOMCTBA, TPUOOPBI U W3MEPEHUM, IPOBOJUTH OLIEHKY MOTPEIHOCTH
CUCTEMBI 3JIEKTPOHHOM | p3mepenuit
TEXHUKU c y4eToM
3a/1aHHBIX TpeOOBaHUI.
na-3 K-8 Jlomken | Brmazers: HaBbIKAMU paboThI c
BIIANETH npuemamy | ICKTPOU3MEPHTEIbHBIMU IPHOOPAMH.
aBTOPCKOr'O
CONPOBOXKICHUS
pa3pabaTbIBacMBbIX
YCTPOMCTB, TNPUOOPOB U
CUCTEM JJIEKTPOHHOU
TEXHUKH.
®opmupyemMbie U Nuauxkaropsl
KOHTPOJIMpyeMble AOCTHKECHUSI
N IInanupyemsble pe3yJbTaThl 00yUYeHHSs
KOMIIeTeHI[UH KOMIIeTeHIHii
(KoJl 1 HANMEHOBaHUE) (KoJl 1 HAMEHOBaHUE)

-CII0COOHOCTBIO Ua-1  IIK-9  [domxeH 3Hath: npaBuia oHopMIIEHUS OTYETOB O
pa3pabaTeiBaTh MPOEKTHO- | yMETh camoctostenbHo | HUP ocHoBannbix Ha 'OCTax
KOHCTPYKTOPCKYIO MPOCKTUPOBATh  MOJYJIH,

JIOKYMEHTAIUIO B | OJ10KH, CUCTEMBI u YMeTb: Ofl)OpMMTL e
COOTBETCTBUU C KOMIUIEKCHI  JIEKTPOHHBIX JKCTICPUMCHTATILHOM ACATCIIBHOCTH, a TaKue
METOJAMYECKUMU U | CPEACTB c y4eToM TMOArOTARIMBATE JIOKYMCHTDI A

HOPMAaTHBHBIMU
tpeboBanusimu (I1K-9)

3aJlaHHBIX TpeOOBaHMM
NJ1-2 TIK-9 JlomxeH 3HATh

MPOCKTUPOBAHUS JICKTPOHHBIX YCTpOﬁCTB




®opmupyeMble U Nuauxkaropsl
KOHTPOIMpyeMbIe AOCTHIREHHST Ilnanupyemblie pe3yabTaTbl 00y4eHUs
KOMIIeTEeHI[UH KOMIIeTeHI U
(K01 1 HAMMEHOBAHUE) (Ko 1 HAMMEHOBaHUE)

METOIMECKNEC W | Bnamerb: HaBbIKAMH PaOOTBI B HPOEKTHBIX
HOpPMAaTHBHbIE TPEOOBAHUS, | cpcremax
MpeIbsBIsiEMbIe K
pa3paboTke
MPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTaIluu Ha
KOHCTPYKIIUHU DJIEKTPOHHBIX
CpEeICTB
Na-3 1IK-9  Hdomxen
BJIA/IETh HaBbIKaMU
pa3paboTku MPOEKTHO-
KOHCTPYKTOPCKOM
JTOKYMEHTAIIH Ha

KOHCTPYKIIUHU AJICKTPOHHBIX
CPEICTB B COOTBETCTBUU C
METOIMYECKUMHU u
HOPMATUBHBIMH
TpeOOBaHUSIMHU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI
b1.B.JIB.03.01 «TexHonoruueckue ycTpolcTBa U yCTAHOBKHU IS AIEKTPOHUKU U MUKPOJIEKTPOHUKI )

Cemectp uzyuenus - 3

®opMbI TEKYLIETO

Bun . KOHTPOJIA
. HanmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Monayasb (pa3aen)| y4eOHOM . Cemectp banabl | UHTepakTuB, 4.| (HAaMMeHOBaHUeE
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
CpeACTBA)
Paznen 1 Jlek. M3roroBieHne neyaTHpIX IJIaT 3 8 - - CobecenoBanne
TexHosnornmueckne XuMH9ecKas: MeTaTU3anus
YCTpOWCTBA U [Nony4eHue 3aUTHOTO penbeda
YCTaHOBKH [NanpBaHMYECKHE MTPOLIECCHI
IIPOU3BOICTBA TpasneHue menu
[eYaTHBIX TUIAT
Cp. CamocToATeNbHOE H3yUeHHE TEOPETUIECKOTO 3 62 - -
Marepuala 1o y4yeOHHKaM 1 y4eOHbIM II0COOUSIM C
MOJIrOTOBKO# K paKTHYeCKUM paboTam
Mp. N3yyeHne TeXHOJOrMuecKUX yCTPOUCTB U 3 20 - - CobecenoBanue
YCTaHOBOK IPOW3BOJICTBA IIEYATHBIX IJIAT
Paznen 2 Jlek. TexHONOrHsI N3rOTOBIICHUS HHTETPAIBHBIX CXEM 3 8 - - CobecenoBanue
TexHonoruueckue Huddyzus
ycTpoiicTBa n Tepmudeckoe okucneHne
[YCTaHOBKH dotomurorpadus
[IPOMU3BOJICTBA Merannnzanus
MHTETPAJIbHBIX CXEM
Cp. CaMOoCTOsITeIbHOE H3yYeHHE TEOPETHUECKOTO 3 62 - - CobecenoBanne
Marepuala 1o yyeOHHKaM 1 y4eOHBIM IT0COOUSIM C
MIOJITOTOBKOM K paKTHYECKUM paboTam
IIp. N3y4yeHne TeXHOJIOrM4eCKUX yCTPOUCTB U 3 20,35 - - CobecenoBanue
YCTaHOBOK IPOU3BOJICTBA MHTETPAIbHBIX CXEM
Hroro:| 216




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JUisi  OIEeHKH 3HAaHWM, YMEHMS MW YpPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
NpUOOpETaeMbIX BBIIYCKHUKOM B IIpollecCe€ M3Y4YEHHUS JTUCHUIUIMHBI  «TexHomoruueckue
YCTPOMCTBA U YCTAHOBKH JJISl DJIEKTPOHUKM M MUKPORJIEKTPOHHUKH», UCHOJB3YIOTCS TEXHOJIOIMH
TPaAULIMOHHOTO O0YYEHHUS:

- JIEKLUU;

- IpaKTUYEeCKUe PabOTHI C YCTHBIM OIIPOCOM OOYYAIOIINXCS U 3aKPEIJICHUEM T€OPETUYECKOTO
MaTepuana;

- WHJIUMBHUYQJIbHbIE W TPYINIOBbIE KOHCYJbTALMH [0 TEOPETUYECKUM M NPAKTUYECKUM
BOIIpOCaM Kypca;

- BBIMIOJIHEHUE TIPAKTUYECKUX pabOT, KOTOPBIE MO3BOJISIIOT MPUOOPECTH MPAKTUUECKIE 3HAHUS
M HaBbIKM pEIICHHS 33a4yd W paboThl € U3MEPUTENbHBIMUA TNPHOOpaMH, HOPMATHUBHOM,
METOJIMYECKOM, HAYYHO-TEXHUYECKON U CIPABOYHOM JINTEPATYPOIl;

- IPOBEJICHHUE PA3TMYHBIX (OPM CAMOCTOSITETILHON PadOThI, KOTOPAst BKIIOYAET MOATOTOBKY
K JICKIIMOHHBIM U MPAKTUYECKUM paboTam.

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMHTHCA: C COJAEpKaHHeM pabodeil mporpammbl
muciumuinabel (manee — PIIM), ¢ memstMu W 3agadaMy JHCHUIUIMHBI, €€ CBS3SIMH C JIPYTUMHU
JUCIUTUTMHAMHE  00pa30BaTeIbHOW IMPOrpaMMbl, METOJAMYECKHMMH pa3pabOoTKaMy 10 JIaHHOU
JUCITUTLUTAHE.

6.2. Meronndeckne yKa3aHus MO MOJrOTOBKE K JICKIIMOHHBIM 3aHITHSIM.

B xome nexkumii paccMaTpuBaKOTCS OCHOBHBIE TIOHSATHSL TEM, CBSI3aHHBIE C HUMU
TEOPETUYECKHE U NMPAKTUYECKUE TPOOIEMBI, JAIOTCS PEKOMEHAIUH JJIsi CAMOCTOSTEIbHON pabOThI
U TOATOTOBKE K MPaKTHUYECKUM 3aHATHAM. [losToMy u3ydeHHe AUCHUIUIMHBI Tpelyer
CHUCTEMAaTUYECKOr0 UM IIOCIIEIOBATEIbHOTO HAKOIUICHUS 3HAHMM, CJENO0BATENIBHO, IPOIYCKU
OTJCNIBHBIX TEM HE IMO3BOJISIOT IIYOOKO OCBOMTH npenMmer. OO0ydaromumcs HeoOXOIUMO: Mepen
KOKIOW JIEKIMEeHd IpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCLHMIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHIYyEMYIO JIUTEPATypy, 4YTO TO3BOJIMT COKOHOMHUTb BpEMs Ha OCBOCHHE TEMBI Ha
ayIUTOPHOM 3aHATHM; T[epeJ OYepeAHOM JIeKIIMe HeoOXOIMMO MPOCMOTPETh/TIOBTOPUTH
Marepuasibl Mpeapiaymen Jekuuu. lIpu 3arpyaHeHus X B BOCHPHUATHM Marephalia Cleayer
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHUKAM.

6.3. Meroanyeckne yka3aHHs IO MOJTOTOBKE K MPAKTHYECKUM paboTaM.

B xone npakTrueckux padoT yriryOJsStoTCs M 3aKPEIUIIOTCS 3HaHUS 00YJarouxcs Mo psay
PacCMOTPEHHBIX Ha JIEKIMSX BOIPOCOB, 3HAHHUH IO COBPEMEHHBIM CIIOCO0AM HCIIOIb30BaHUS
TEXHOJIOTHYECKUX YCTPOWCTB M YCTAaHOBOK I IEKTPOHUKM M MHMKPONIEKTPOHHMKH, YMEHHS
IPOU3BOJIUTH BHIOOP 3KOHOMHYECKM OOOCHOBAaHHBIX TEXHOJOTHYECKHX CPEJICTB COBPEMEHHOMN
AJIEKTPOHUKHU Y HAHODJIEKTPOHUKH.

Ha mnpaxktuueckux palOoTax pa3BUBAIOTCS CIIOCOOHOCTH HCIOJIb30BAaTh COBPEMEHHBIE
U3MEpUTENIbHBIE TPUOOPHI, YNPaBIATh MH(POpPMAIME ¢ NMPUMEHEHHEM MPUKIAJHBIX MPOTPaMM;
HCIIOJIb30BAaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTWH, 0a3bl JaHHBIX M MaKeThl IPHUKIATHBIX
npoaykToB. [Ipu moAroToBKe K NpakTHYECKUM paboTaM KaxKIbIH 00y4aroLuiics JOKeH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3y4YUTh MaTepUaJIbl JIEKIIH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMoil TeMe;

Ilo 3amanuio mpenogaBaTenss OOYYarOIIMMCS JIOMKEH MOATOTOBUTH OTYET 10 TeMe
pakTH4eckoi paboTel. B mporecce moaroToBke K MpakTHUYECKUM paboTaM O0ydaroiuecss MOTyT
BOCIIOJIb30BaThCsl KOHCYJIbTALUSAMM ITPETOgaBaTels.



6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHITIOJHEHUE PA3IMYHOTO POJia 3aJaHuid U
CaMOCTOSITENIbHOE M3YyYEHHE TEOPETHYECKOro Marepuaga 1o y4eOHMKaM M y4eOHbIM IOCOOHusM ¢
MOJATrOTOBKOHM K MPaKTHYECKUM 3aHATHAM. KOHTPOIb cCaMOCTOSATENbHON paboThl 00yJYaromuxcst Hal

pOrpaMMoOil Kypca OCYILIECTBIICTCS B XOZ€ BBIMOJHEHHUS MPAaKTHUSCKUX paboT (YCTHBIA OIMpoc,
pelIeHue 3aa4, TeCTUPOBAHUE).

7. OueHOYHBIE CPEICTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyeMOi KOMIIETeH MU HanmeHoBanue
(UJIM ee 4acTH) OLIEHOYHOI0 CPeJCTBA
3 ITK-7 Tecrosbie 3amanus NeNe 1-23. Bompocsl k
3agety NeNe 1-9
OTueTsl MO MPAaKTUIECKUM paboTam

NeNel,2

Cemectp

3 I1K-8 TectoBbie 3amanus NeNe 24-38. Bonpochl
K 3agery Nel0-16

Ot4etsl 0 npakTHueckuM padbotam Ne3,4

3 I1K-9 TectoBbie 3aganus Ne92-112. Bompocs! k
3ayery Nel7-23

Otuer no npaktTuyeckum padoram Ne5,6

7.2.1. TunoBble 3aJaHMs WJIM HHble MaTepuajbl, He0OXoQUMbIe Il TeKYIlIero

KOHTPOJIA N0 AucHMILINHe «TeXHoJIoru4yecKue yCTpoicTBA M YCTAHOBKHM /ISl 3JIEKTPOHMKHU U
MHKPO3JICKTPOHHKI

7.2.1.1. BXoHOIi KOHTPOJb

Bonpocsl BXOJHOT0 KOHTPOJISA:
1. OcCHOBHBIE TEpPMUHBI W OIpPENEICHUS TEXHOJOTHYECKUX YCTPOWCTB M YCTAHOBOK JIJIS
AJIEKTPOHUKU U MUKPOIEKTPOHUKH.
2.IlevatHble TIATHI
3. Xumuueckast MeTaJUIM3alus
4.TpaBnenue meau
5. uddys3us
6.Tepmuyeckoe OKUCICHUE
7.@oTtonautorpadus
8. MeTtammuzanus

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

BxoaHO# KOHTPOJIH MPOBOAUTCS Ha TIEPBOI JIeKITuU. OH MPEACTaBISIET COO0M KOHTPOILHBIH
cpe3 3HaHWH M3 8 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOpPble OOYyYarOIIMICS JOJDKEH 3HaTh U3
nporpaMMbl O0y4eHHs] MO JUCHMIUIMHAM HampaieHus noarotoBku 11.03.04 «OnexTpoHuka u
HAHORJIEKTPOHHUKA»: (QU3MKa (pa3lenbl: 3JIEKTPUYECTBO, MAarHeTH3M, OITHKA), MaTeMaTHKa,
nH(pOpMaTUKa BaKyyMHbIE M IUIa3MEHHbIE MPUOOPHI, KBAHTOBAs M ONTHUYECKas 3JIEKTPOHMKA, a



TaKXe M0 AUCHUILTHHE «AKTYaJIbHbIE TPOOJIEMBI COBPEMEHHOM 3JIEKTPOHUKH U HAHOAJICKTPOHUKI
HarpaBieHus moaAroToBku 11.04.04 «DnekTpoHHBIE MPUOOPHI U YCTPOMCTBAY.

[ToctaBieHHble BONPOCHI TPEOYIOT TOYHBIX M KOPOTKMX OTBETOB. BXOJHOH KOHTpPOIb
IIPOBOAMTCS B MHUCbMEHHOM BHJIe B TeueHHE 15-20 MuHyT. Bompocs! BbIIAIOTCS MPENOIaBATENEM.
WToru BX0HOrO KOHTPOJIS UCIIOJIb3YIOTCS ISl KOPPEKTUPOBKY METOIUK IPOBEIEHUS JIEKLIIMOHHBIX
1 JIA0OPATOPHBIX 3aHSATHM.

Kpurtepuu ounenku:

- OTMETKA «3a4TEHO» BBICTABJISIETCS 00YYarOLIEMYCsl, €CIIM J1aHbl IIPAaBUIIbHBIE OTBETHI HA 8
BOIIPOCA,;

- OTMETKA «HE 3aUTEHO», €CIIU NPaBUIIbHBIX OTBETOB MeHee 6-1.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHA
OTBeThl Ha BOIPOCHI BBHIMIOTHACTCA B MUCbMEHHOU (opme. OrneHnBaeTcsi NpaBUIBHOCTh U
IIOJTHOTA OTBETA, a TAKXKE U KOJIMYECTBO JOMYIIEHHbBIX OLIMOOK.

Kpurepum ouenku:

- OTMETKAa «3a4TE€HO» BBICTABIICTCS OOYyYarOIIEMyCsl, €CIM OTBETHl IPABHIBHBI WIH
BBITIOJTHEHBI C HE3HAYUTEILHBIMH OIIUOKaMH;

- OTMETKa «HE 3a4TE€HO» BBICTABIISICTCSI 00YJaIOLIEMYCsl, €CII OTBETOB HET /WU JIOTYILEHBI
rpyObIie OLIMOKH.

7.3. OueHo4Hble cpeacTBa JAJs NMPOMEXYTOYHOH aTTeCTAMU N0 HTOraM OCBOEHUS
JTUCIHHUILINHBI

7.3.1. Bonnpocs! K 3K3aMeHy

Ne /it Bonpocsl

TexHonornueckne Mpoueccbl U yCTAHOBKHM IPOM3BOJCTBA IE€YATHBIX — IUIAT
1-2 | (TIID).
MexaHunueckasi 00paboTka B npoueccax uroropnenus I111.

OCHOBBI XHUMHYECKOT'O MCIOHCHUS.

3-4
AKTHBUPOBaHHE NOBEPXHOCTH.

5.6 Crioco0bI co31aHus 3alIUTHOTO pebeda.
Cetkorpadus
Mennenue.

7-8 !

3aluTHOE MOKPBITHE CIIaBoM 0510Bo-cBuHeI (ITOC-60)

TpaBuibHBIE PACTBOPBI.
9-11 PacTBOpbI Ha OCHOBE XJIOPHOTO XkeJie3a U nepcyibgaTa.
XIIOPHO-MEHBIN KUCIBIN U NIEJIOYHOU PACTBOPBI.

OcHOBHBIC OIepalu B TCXHOJIOTUHU U3TOTOBJICHUA KPECMHHUCBLIX HpI/I60pOB.

12-13 BripanuBanue KpucTaijioB KpeMHUS; 00pe3ka KOHIIOB CIIMTKA; peKa CIUTKa Ha
IIJIACTHUHBI;
14-16 Juddys3us npumecr B KpEMHEBYIO IJIACTHHY.

HpI/IMeCI/I 3aMCIHICHUSA, YPABHCHUC HCPA3PBIBHOCTH.

[Torpebnenue kpeMHUs B IIpOIEcCce pOcTa OKHCIA.
17-19 3aBUCUMOCTH TOJIIHUHBI OKHUCIIA OT BPEMEHU OKUCIICHUS.
TpexcTaanuiiHbli PoLECC OKUCIEHUS: B KMCIOPOJIE, B Tapax BOJBI.

20-21 ®doTtonuTorpadUueCcKuii Mporecc.




Ne n/mt Bonpocsl

Hanecenme ¢ortopesucrta Ha 1meHTpodyre, mpeaBapuTeiIbHas  CyIIKa
KPEMHHEBBIX IUTACTHH COBMEIICHHE ¥ OKCIIOHHPOBAHHWE MPOSUICHHH, CYIIIKa
doTope3ucTa, TpaBlICHUE OKKCIIA, CHATHE (DOTOPE3UCTA.

Meramnusanus u3 amomuaus Al.

22-23 .
DOopMHUPOBAHHE PUCYHKA MEKCOCIMHEHNM ¥ KOHTAKTHBIX IJIAIIA/I0K.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpOBeIeHUs!
Cemectp Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOYHO
i aTTecTanuu
3 3K3aMEH oOyuaromuiicst o01aiaeT riryooKuMH U

POYHBIMU 3HAHUSIMHA TIPOTPAMMHOTO
Marepuaia; Mpu OTBETe
IPOJEMOHCTPHPOBAIT
MCUEPIIBIBAOIIIEE, TTOCIICIOBATEIHHOE
Y JIOTUYECKU CTPOMHOE U3JI0KECHHUE;
NPaBUIBHO CHOPMYITUPOBAIT TIOHSATHUS
¥ 3aKOHOMEPHOCTH I10 BOIPOCY
oOyuaromuiicst 001a1aeT J0CTAaTOYHO
TIOJTHBIM 3HAHHUEM MPOTrPAMMHOI0
Marepuaia; ero OTBET MPEICTaBIISICT
IpaMOTHOE U3JI0KEHHE YIeOHOTO
Marepuaa 1o CymecTBy;
OTCYTCTBYIOT CYIIIECTBEHHBIE
HETOYHOCTHU B ()OPMYJIUPOBAHUU
MOHSATHH; PABUIILHO TPUMEHCHBI
TEOPETUYCCKHE TIOJI0KCHUS,
MOJITBEPIKICHHBIC TIPUMEPaAMHU
00yJaroIuicss UIMeeT 00IIUe 3HAHUS
OCHOBHOTO MaTepuaia 6e3 yCBOCHUS
HEKOTOPBIX CYIIECTBECHHBIX
TIOJIOKCHUH; (DOPMYIIUPYET OCHOBHEBIC
TIOHSTHS C HEKOTOPOH HETOYHOCTHIO;
3aTPYAHSETCS B IPUBEICHUH
IPUMEPOB, MOITBEPIKTAFOIITIX
TEOPETUICCKHE MTOJIOKCHHUSI
oOyJaronuiicss He 3HAET
3HAYUTEIBHYIO YaCTh IPOrPAMMHOIO
MaTepuaa; JTOMyCTHI CYIIIECTBCHHbIC
OIMMOKH B TIPOIIECCE U3JIOKECHUS; HE
YMEET BBIJICIUTH [VIABHOE U CJIENIATh
BBIBO/I; IPUBOIUT OIIHOOYHBIE
oTpeieNeHUs

«OTJIHYHO»

«XOPOIIIO

«YHAOBJICTBOPUTCIIBHO»

«HCYHOOBJICTBOPUTCIIbH
o»




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P » AP 9BC
1 B010B030B A.M. OCHOBBI 21€KTPOHUKH VuebHoe nocodue 2016 9bC
"ZNANIUM.CO
Mll
2 Hosuxos I0.B. BBenenue B iupoByI0 CXeMOTEXHUKY YuebHoe nocobue 2016 OBC «IPRbooks»
3 Bonosuu WL CxeMOTeXHHKa aHAJIOTOBBIX U aHAJIOTO- VYuebHoe nocobue 2017 3BC «IPRbooks»
U (POBBIX IJCKTPOHHBIX YCTPONCTB
4 Hosuxos 1O. B. OCHOBBI MUKPOTIPOIIECCOPHOU TEXHUKU Kypc nexmuit 2016 OBC «IPRbooks»
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE KO'HH%CTEO B
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOoHYEeCKOoe Mmocoodue,
HPAKTHKYM, IP.) HaunmenoBanue
p » AP 3BC
1 | Packun A.A., [IpokodseBa | TexHomorus MmaTepraioB MUKpO - ONTO - U | YueOHoe mocobue 9BbC «IPRbooks»
B.K. HAHO3JIEKTPOHUKH 2012
2 Pomma  B.M.,CununOun TexHonorust MUKpO -, ONTO - U VYueOHOE mocodue OBC «IPRbooks»
M.B. HaHODJICKTPOHUKH. 2012




8.3. [lepeuens npodeccnoHAIbHBIX 023 JAHHBIX 1 HH(OPMANUOHHBIX CIPABOYHBIX CHCTEM

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

— Scopus [DnekTponHbIii pecype] : pedeparuBHas 0aza manubix. — 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 [DnexTtponnblii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3aru. ¢ skpaHa. — 3. aHru.;

— Science Direct [DneKTpOHHBII pecypc]| : KOJUICKIHS JJICKTPOHHBIX KHHUT HU3IaTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum mocrtyma : sciencedirect.com. — 3ari1. ¢ sKkpaHa. —
SI3. aHTNI.;

— Cambridge university press [DnekTpoHHBII pecypc]: *KypHaibl uzgareiabctsa. — Cambridge:
Cambridge university press, 2018 . — Pexxum jgocryma: cambridge.org. — 3ari. ¢ skpana. — 3.
aHIIL.;

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

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

PexBu3uTHI JOTOBOpA
HaumenoBanue IO A P

n/n (nata, HOMep, CPOK JAeHCTBHUA)
Windows Iorosop Ne 690 ot 19.05.2015, cpoxk
JIefCTBUS — 6ECCPOUHO
Office Standard Jorosop Ne 690 ot 19.05.2015, cpok

nevctBust — Oeccpouno; Jorosop Ne 727
or 20.07.2016, cpox ngeiictBuUs  —
06eccpovHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpoLecca MO0 JUCHUIIHHE

HaunmeHnoBanue
000py10BAHHBIX Y4eOHBIX
Ka0uHeToB, 1a0opaTopui,

Ne MACTEPCKUX M pP. 00beKTOB I Ilepeyenb 0CHOBHOTO
n/n NPOBeJIeHUs NPAKTHYECKUX H odopynoBanus
JIa0OPAaTOPHBIX 3aHATHH, IOMeELIEHU

AJISI CAMOCTOAITEJILHOH PadoThI

o0yuyawuuxcst (HoMep ayAMTOPHH)

1 r-401 [Tomerienue IS
CaMOCTOSATENIFHON pabOTHI CTYAEHTOB
3-511 YuebHas ayguropus s Cromsl YYEHHUYECKHUE JIByXMECTHBIE
MPOBEJIEHUS] 3aHATUH  JIEKIIMOHHOTO THUMA. | (MOHOOJOK), CTOJ TMPEnoJaBaTeNbCKUH, CTYI
2 VYueOHast ayAuTOpHs Ul TPOBEACHUS 3aHSATHI | NPEIofaBaTeNbCKUii, 10CKa ayAMTOpHas (MenoBast)

CEeMHMHApCKOTro THna. YueOHasl ayIuTOpHs IUIs
KypCOBOTO  IIPOEKTHPOBaHUsl  (BBINOJIHEHHS




HaumeHnoBanme
000py10BAHHBIX Y4eOHBIX
Ka0MHETOB, JJadopaTopuii,

Ne MaCTEPCKUX U Ap. 00BbEKTOB oJId Hepequb OCHOBHOI'O
n/n NMPOBEAeHUA MPAKTHYECKUX U 000opyI0BaHUA
.]IaﬁopaT()prIX 3aHﬂTHﬁ, HOMeIIIeHI/Ii/i
JJISL CAMOCTOSITEJIbHOM padoThI
o0yyaromuxcs (HoMep ayAuTOPHH)
KypCOBBIX paboTr). YueOHas aymuTopus it
MPOBECHUSI TPYIIOBBIX M HHAUBHAYAJIbHBIX
KOHCYNbTalii. YueOHas  ayguropus IS
NPOBENCHUS 3aHATHH TEKyIIero KOHTPOJS U
POMEKYTOYHOM aTTeCTAlNH.

3-514 Jlabopatopus "lIpomblmnieHHas CrombI-CTeHAB  JTa0OpaTOpHBIE ,  CTOI

3JIEKTPOHUKA" HPENOIaBaTeNILCKUM, CTYIIbS C IMIOIUTPAMH, CTYJIbS

YYeHHYEeCKHe, Jocka ayauTopHasi, ocumwuiorpadCl -

101 , ocummmorpadpCl-112, reneparopl'3-112/1

3 mr.reaepatopl 3-112, reneparopl 3-109,

BOIBTMETPJ(567, MyabTEMETpB7-35

nabopaTopHbIit cteH-12C16, CTEH/IbI

W3MEpHTENbHbIC, YHUBEPCAIbHBIN J1a00paTOPHBIN
CTEH],




