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

b1.B.J1B.02.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHHUIIINHBI

TexXHoJIOrnYeCcKHe VCTDOFICTB& 1 YCTAHOBKHU JJI JICKTPOHUKHU U MUKPOIJICKTPOHUKAU
(Haumenosanue OUCYUNIUHbL)

10 HATPABJICHHUIO TIOJIrOTOBKU
11.04.04 DnekTpoHMKA U HAHODJIEKTPOHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DJIeKTpOHHBIE TPUOOPHI U YCTPOICTBA

dopma o0ydeHHUs: OUHAs
I'ox nabopa: 2022
O6mmas Tpynoemkocts: 4 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTtp 4

dopma KOHTPOJIA | DK3aMEH Hroro
Bun 3ansiTuit
Jlexuynm 16 16
JlaGopaTopHbIe
[TpakTnyeckue 16 16
PykoBoIICTBO: KypcoBblie paboThI (mpoektsi) / PT'P
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 32,35 32,35
CamocrosTenbHas paboTta 76 76
KoHTpons 35,65 35,65
Hroro 144 144
( )

AOKYMEHT NoArncAH
QNEKTPOHHOW NOANNCBLIO

CepTudmkart: 0179E47B0048AF26BE4D0045198851C48C
Bnageneu: WeBuos AnekcaHap AnekcaHaposuy
DencteuteneH: ¢ 09.11.2022 go 09.11.2023




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

Cpoxk aeiicTBusi paGoyeii mporpaMMbl THCHUILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemannm kadenps
HpOMI)IHIJ'ICHHaSI OJICKTPOHHKA

(mpotokon 3acexanust Ne 1 ot «01» cenrsops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Leabio u3yyeHUs1 TMCUHUIIMHBI SBISETCS M3ydyeHUEe (HOpMHUPOBAHHE LIETBLHOTO B3IVIAA HA
CYIIECTBYIOIIME  TEXHOJOTUYECKHE YCTPOMCTBA U  YCTAHOBKM  JUISL  DBJICKTPOHUKUA U
MHUKPOAJIEKTPOHUKH, OCBOCHHE CHCTEMHOIO IOAXO0Ja K HX BBIOOPY, IMO3BOJIAIONIEE CO3/1aBaTh
npuOOPbI U YCTPOMCTBA INEKTPOHUKU U MUKPOAIEKTPOHUKHU B TOM YHCJIE:

- chopmupoBaTh 0a30Bble 3HAHHS MO TEXHOJOTMYECKUM YCTPOWCTBAM W yCTAHOBKaM IIf
AIIEKTPOHUKU U MUKPORJIEKTPOHUKH;

- OCBOUTH DJIEMEHTHI TEXHOJOTUYECKHX YCTPOMCTB M YCTAaHOBOK JJisi BJCKTPOHUKU HU
MUKPO3JIEKTPOHUKY;

- J1aTh OCHOBBI [TOCTPOCHUS TEXHOJIOTMUECKON 0a3bl U3TOTOBJICHUS YCTPONUCTB JIEKTPOHUKH
Y MUKPOAJIEKTPOHUKHU;

- copMHpoBaTH MOHUMAHHE O COBPEMEHHOM YPOBHE TEXHOJIOTUYECKOH 0a3bl M3rOTOBICHHE
YCTPOMCTB 3JEKTPOHUKH U MUKPO3JIEKTPOHUKH;

- J1aTb HAaBBbIKU 10 CUHTE3y TEXHOJOTMYECKUX YCTPOMCTB M YCTAaHOBOK ISl 3JIEKTPOHUKU U
MHUKPOIJIEKTPOHHKH.

- paccMOTpeTh MPUHIUITBI pa0OThl TEXHOJOTUUYECKUX YCTPOIMCTB U YCTAHOBOK JJIEKTPOHUKH

U MUKPOJJICKTPOHHUKHU.

2. MecTto qucuuninnbl B crpykrype OIIOITI BO

Jannas npucuurmMHa oTHocutcs K Onoky bl «ucuummsst  (Momgynm)», Yacts,
dbopMupyemasi yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH.

JIMCUUMIUIMHBL, y4eOHbIE KypChl, HA OCBOEHHM KOTOPBIX Oa3upyeTcsl NaHHas AUCLUILIMHA
(yueOHbIit Kkypc) — TeopeTmdyeckue OCHOBBI — 3JEKTPOTEXHHUKH, MHUKPOAJIEKTPOHHKA U
MUKpPOCXEMOTEXHUKA,  IOJYNPOBOJHUKOBbIE  NpPUOOpBL,  IpeoOpa3oBareibHass  TEXHUKA,
SHEepreTHyYecKas MEKTPOHUKA

JIMcUUIUIMHBL, y4eOHbIE KypChbl JUIsl KOTOPBIX HEOOXOAMMBI 3HAaHUS, YMEHHs, HAaBBIKU,
npuoOpeTaemMble B pe3yibTaTe M3y4YeHUs JaHHOW AUCHUILIMHBI (y4yeOHOTro Kypca) — HaydHO-

uccienoparenbsckas padota (HUP), moaroroBka maructepckoi auccepTaiui.



3. [InanupyemMble pe3yJbTaThl 00y4YeHHs

®opmupyemMbie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(K01 1 HAMMEHOBAHUE)

Nuaukaropsl
JOCTHKEHHS
KOMIIeTeHIH i
(Ko 1 HAMMEHOBaHUE)

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

['oToB omnpenenaTe
IeJIU, OCYIIECTBIIATh
IIOCTaHOBKY 3aJ1a4
IPOCKTHPOBAHUS
JIEKTPOHHBIX TPHOOPOB,
CXEM M YCTPOUCTB
pas3INYHOrO
(GYHKIMOHATBHOTO
Ha3HAuYeHUs,
HOJTrOTaBIUBATh
TEXHUYECKHE 3a7aHUs Ha
BBINTOJIHEHHUE MTPOSKTHBIX
pa6or (ITK-7)

N/-1TIK-7 3naer npaBuiia

U HOPMBI MOHTaXa W
UCTIBITAHUI CIIO’KHOTO
3JIEKTPOHHOTO
o0opynoBaHUs

NJ1-211K-7 Ymeer
MOJITOTABIINBATh
JIOKAJIbHYI0 HOPMAaTUBHYIO
JTOKYMEHTAIHIO JUTs
oOCITy>)KuBaHusi  IPUOOPOB
JIEKTPOHUKHU u
HAHOAJIEKTPOHUKHU

N-311K-7 Bnaneer
HaBBIKAMH claun 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.

3HaTh: IIPUHLUIIBI paboThI

AIIEKTPOU3MEPUTENIBHBIX TPHOOPOB

YMmers: IIpoBOIUTE SKCIIEPUMEHTAIbHBIE
UCCIICOBAHMs 110 HW3MEPEHHMIO I1apaMeTpOB
JNEKTPUYECKUX  CHUCTEM U YCTPOMCTB,
IPaBUIbHO BBIOUpPATh NPUOOPHI AN 3TUX
U3MEPEHUM, IPOBOAUTH OLICHKY IOTPEIIHOCTH
M3MEpPEHUI

Bnanets: HaBBIKAMH paboTsl c
AIEKTPOU3MEPHUTETHLHBIMU MTPHOOPAMHU.




®opmupyeMble U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(K01 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HAMMEHOBAHME)

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

- Cnocobex
POEKTHPOBATH
yCTpOMCTBaA, IPUOOPHI U
CHUCTEMBI 3JIEKTPOHHOHN
TEXHUKHU C y4ETOM
3aJJaHHBIX TPEOOBaHMIA

(TIK-8)

WJI-1 TIK-8 [lomxeH 3HATb

HOMEHKJIATYpY
COBPEMCHHBIX  YCTPOMCTB,
npubopoB U CUCTEM

AJIEKTPOHHOU TEXHHKH.
N-2 TIK-8 [lomkeH yMeTh

IIPOEKTHPOBATh
yCTpOHCTBa, MpHOOPHI H
CHCTEMBI JIEKTPOHHOU
TEXHUKU c y4eTOM
3aJJaHHbIX TpeOOoBaHUIl.
na-3  IK-8 Hoiken
BJIAJIETh nprueMamu
aBTOPCKOTO
COIIPOBOKICHUS
pa3pabaTbIBacMBbIX
YCTpPOHCTB, MpHOOPOB H
CUCTEM JJIEKTPOHHOU

TCXHHUKHU.

3HaTh: MIPUHLIMIIBI
AIIEKTPOU3MEPUTENIBHBIX TPHOOPOB

paboThI

YMmers: IIpoBOIUTE SKCIIEPUMEHTAIbHBIE
UCCIICOBAHMS 110 HW3MEPEHHMIO I1apaMeTpOB
JNEKTPUYECKUX  CHUCTEM U YCTPOMCTB,
IPaBUIbHO BBIOMpPATh NPUOOPHI AN 3TUX
U3MEPEHUM, IIPOBOAUTH OLICHKY IOTPEIIHOCTH
U3MEpEHU

Bnanerts: HaBbIKAMU paboThI c
AIEKTPOU3MEPHUTETHLHBIMU TPHOOPaAMHU.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI
Cemectp nsyuenus - 4

®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 4 24 - - CobecenoBanne
TexHonoruueckue XuMudeckas MeTalIu3anus
YCTPOWCTBA U [Monyuenue 3amuTHOTO peibeda
YCTaHOBKH ["anbpBaHMYECKHE MTPOLIECCHI
IPOU3BOICTBA TpasneHue menu
[eYaTHBIX TUIAT
Cp. CaMocTosATeNbHOE U3YUYCHUE TEOPETHUECKOTO 4 24 - -
Marepuala 1o y4eOHHKaM 1 y4eOHbIM IT0COOUSIM C
MOJTOTOBKOM K MpaKTHIECKUM paboTam
Mp. M3yueHne TeXHOIOTHYEeCKUX YCTPOUCTB U 4 24 - - CobecenoBanue
YCTaHOBOK IPOW3BOJICTBA IIEYATHBIX IJIAT
Paznen 2 Jlexk. TexHOoI0r1s1 U3rOTOBIEHUS UHTETPAILHBIX CXEM 4 24 - - CobecenoBanue
TexHONMOTHYECKHE Huddyzus
ycTpoiicTBa Tepmudeckoe okucineHne
[YCTaHOBKH dotomurorpadus
[IPOMU3BOJICTBA Merannnzanus
MHTETPAJIbHBIX CXEM
Cp. CaMoCTOsTENbHOE U3YUEHHUE TEOPETUUECKOTO 4 24 - - CobecenoBanue
Marepuala 1o yyeOHHKaM M y4eOHBIM IT0COOUSIM C
MIOJITOTOBKOM K paKTHYECKUM paboTam
IIp. N3y4yeHne TeXHOJIOrM4eCKUX yCTPOUCTB U 4 24 - - CobecenoBanue
YCTaHOBOK IPOU3BOJICTBA HHTETPAIbHBIX CXEM
Hroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JUisi  OIEeHKH 3HAaHWM, YMEHMS MW YpPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
pUOOpPETAaEMBbIX BBITYCKHUKOM B IpolLlecCe€ M3Y4YEHHUS JTUCHUIUIMHBI  «TexHonoruueckue
YCTPOMCTBA U YCTAHOBKH JJISl DJIEKTPOHUKM M MUKPORJIEKTPOHHUKH», UCHOJB3YIOTCS TEXHOJIOIMH
TPaAULIMOHHOTO O0YYEHHUS:

- JIEKLUU;

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

- WHJIUMBHUYaJbHbIE U TPYINIOBbIE KOHCYJIbTALUU IO TEOPETUYECKUM MU TPAKTUYECKUM
BOIIpOCaM Kypca;

- BBIMIOJIHEHUE TIPAKTUYECKUX pabOT, KOTOPBIE MO3BOJISIIOT MPUOOPECTH MPAKTUUECKIE 3HAHUS
U HaBbIKM pEIICHHS 33ayd W paboThl € U3MEPUTENBbHBIMUA TNPHOOpaMH, HOPMATHUBHOM,
METOJINYECKOM, HAYYHO-TEXHUYECKON U CIIPABOYHOM JINTEPATYPOi;

- 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 MPAaKTHUYECKUM 3aHATHAM. [losTomMy wu3ydeHHe AUCHUIUIMHBI TpeOyer
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 COKOHOMUTb BpEMs Ha OCBOCHHE TEMBI Ha
ayIUTOPHOM 3aHATHM; T[epeJ OYepeAHOM JIeKIIMe HeoOXOIMMO MPOCMOTPETh/TIOBTOPUTH
Marepuasibl Mpeapiaymen Jekuuu. lIpu 3arpyaHeHus X B BOCHPHUATHM Marephalia Cleayer
00paTUTHCS K OCHOBHBIM JINTEPATYPHBIM UCTOYHHKAM.

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 HCIOJB30BaTh 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:

— U3yYUTh PEKOMEHOBAHHYIO 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 O0ydYarouecss MOTyT
BOCIIOJIb30BaThCsl KOHCYJIbTALUSAMM ITPETOgaBaTels.



6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHITIOJHEHUE PA3IMYHOTO POJia 3aJaHuid U
CaMOCTOSITEIIbHOE M3Y4YCHHE TEOPETHYECKOTO MaTepHalia Mo ydeOHHWKaM M y4eOHBIM MOCOOHSIM C
MOJATrOTOBKOHM K MPaKTHYECKUM 3aHATHAM. KOHTPOJIb cCaMOCTOATENbHOW 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 koHTpO/IMpYyeMOil KOMIIETeH UM HaumenoBanue

(UJIM ee 4acTH) OLIEHOYHOI0 CPeJCTBA
4 I1K-7 TecroBbie 3amanus NeNe 1-23. Bompocs k
3adety NeNe 1-23
OT4eThI 10 MPaKTHYECKUM paboTam
Nel,2,5

Cemectp

4 I1K-8 TectoBbie 3amanus Ne 24-112. Borpocsl k
3auety Nel0-16

OTYeTHI 110 MPAKTUYECKUM padoTam
Ne3,4,6

7.2.1. TunoBble 3aJaHMsl WJIM HHble MaTepuajbl, He00OXoAUMbIe Il TeKYylIero
KOHTPOJIS Mo TucHurinae «TexHo/ioruyecKkue yCTPOCTBA M YCTAHOBKH JIUISI DJIEKTPOHUKH U
MHMKPO3JIEKTPOHHKH

7.2.1.1. BX0HOii KOHTPOJIb

Bonpocsl BXOJHOT0 KOHTPOJISA:
1. OcCHOBHBIE TEpPMUHBI W OIpPENEICHUS TEXHOJOTHYECKUX YCTPOWCTB M YCTAHOBOK JIJISt
AIIEKTPOHUKU U MUKPOIEKTPOHUKH.
2.IledatHble TIATHI
3. XumHueckas MeTaJuIM3alus
4.TpaBnenue meau
5. uddys3us
6.Tepmuyeckoe OKUCICHUE
7.@otoautorpadus
8. Meramnusanus

KpaTlcoe OIMMCAHHUE U PEIJIAMEHT BBINMMOJTHCHUS

BxoaHO# KOHTPOJIH MPOBOAUTCS Ha TIEPBOI JIeKITuU. OH MPEACTABISIET COO0M KOHTPOIHHBIN
cpe3 3HaHWH M3 8 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOpPble OOYyYarOIIMMCS JOJDKEH 3HaTh U3
porpaMMbl OO0y4eHHs] MO JUCHMIUIMHAM HampaBieHus noarotoBku 11.03.04 «OnexTpoHuka u
HAHORJIEKTPOHHUKA»: (u3MKa (pas3lenbl: 3JIEKTPUYECTBO, MAarHeTH3M, OITHKA), MaTeMaTHKa,
nH(pOpMaTUKa BaKyyMHbIE M IUIa3MEHHbIE MPUOOPHI, KBAHTOBAs M ONTHUYECKas SJIEKTPOHMKA, a
TaKXe 10 JUCHUIUTIHE «AKTYaJlIbHbIE TPOOJIEMbI COBPEMEHHOM 3JEKTPOHUKH U HAHOAJIEKTPOHUKI
HarpaBieHus: moaAroToBku 11.04.04 «DnekTpoHHbIE MPUOOPHI U YCTPOMCTBAY.

[ToctaBneHHble BOMPOCHI TPEOYIOT TOYHBIX M KOPOTKHUX OTBETOB. BXOJHOW KOHTpPOJb



IPOBOAMTCS B MHCbMEHHOM BHJI€ B TeueHHE 15-20 MuHyT. Bompocs! BbIIAIOTCS NMPENOIABATENEM.
HTorn BXOIHOTO KOHTPOJISI HCIIOIB3YIOTCS Il KOPPEKTHPOBKH METOAUK MPOBEICHHUS JICKITHOHHBIX
1 JIA0OPATOPHBIX 3aHSATHM.

Kpurtepuu ounenku:

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

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

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
OTBeThl Ha BOIPOCHI BBHIMIOJMHACTCA B MUCbMEHHOU (opme. OrneHnBaeTcsi NpaBUIbHOCTh U
IIOJIHOTA OTBETA, a TAKXKE U KOJIMYECTBO JOMYLIEHHBIX OLIMOOK.

Kpurepum ouenku:

- OTMETKAa «3a4TE€HO» BBICTABIIACTCS OOYyYalOIIEMyCs, €CIM OTBEThl IPABHIBHBI WIH
BBINIOJTHEHBI C HE3HAYUTEIBHBIMH OIIMOKaMH;

- OTMETKa «HE 3a4TE€HO» BBICTABIISIETCS 00YyJaIOLIEeMYCsl, €CJIM OTBETOB HET H/HITU JIOTYILEHBI
rpyObIie OLIMOKH.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEKYTOYHOIH aTTECTAUMH O HUTOraM OCBOEHUS
JUCIHHUILINHBI

7.3.1. Bonnpocsl K 3K3aMeHy

Ne /it Bompocsr

TexHoNOrnYecKue MpoIecChl U yCTAaHOBKM MPOU3BOJCTBA IMEYATHBIX  IIAT
1-2 | (ITI).
Mexanunueckas 00paboTka B nporneccax uzrorosienus [111.

OCHOBBI XUMHYECKOT'O MCOHCHUS.

3-4
AKTHUBHPOBaHHE TOBEPXHOCTH.

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 nepeyibdaTa.
XJIOPHO-MEHBIN KUCIBIM U NIEJIOYHOU PACTBOPBI.

OCHOBHBIE OIEpallMU B TEXHOJIOTUU U3TOTOBJIEHUS KPEMHUEBBIX TPUOOPOB.
12-13 BeolpamuBanue KpucTamioB KpeMHUs; 00pe3Ka KOHLIOB CIUTKA; peKa CIUTKa Ha
TUTACTHHBI;

Huddys3us npuMecr B KDEMHEBYIO IJIACTUHY.

14-16
HpI/IMeCI/I 3aMCIHICHUSA, YPABHCHUC HCPA3PBIBHOCTH.

[Torpebnenue KpeMHUs B IPOIIECCE POCTA OKHCTIA.
17-19 3aBUCHUMOCTH TOJIIIMHBI OKHCIIA OT BPEMEHU OKUCIICHMUS.
TpexcraaniHbli NPOLECC OKUCIEHUS: B KHCIOPOJIE, B Tapax BOJBI.

®oronurorpadudeckuii npoiecc.

Hanecenune ¢Qoropesucra Ha 1eHTpodyre, MpeaBapuTesbHAs — CyIIKa
KPEMHHEBBIX IUIACTMH COBMCIICHHUE W OKCIIOHUPOBAHHUEC IPOAJICHUH, CYIIKa
¢doropesucTa, TpaBJICHUE OKUCIA, CHITHE (OTOPE3UCTA.

20-21

22-23 Meramnuszanus u3 amroMunus Al.




Ne i/t

Bompocsl

DopMHUpPOBAaHHE PUCYHKA MEKCOCIUHEHUM M KOHTAKTHBIX IIIAIIAI0K.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpOBeIeHUs!
Cemectp poBe Kputepuu u HOpMBI OLIEHKH
NPOMEKYTOYHO
i aTTecTanuu
JK3aMeH oOyyvaronuiics 001amaeT riIyo0KUMHU 1

«OTJIIMYHO»

MMPOYHBIMU 3HAHUAMU IPOTPAMMHOIO
Martepuaia; p1 OTBeTe
IPOJEMOHCTPUPOBAI
UCUepIIbIBaoIIee, 0CIe10BaTeIbHOE
Y JIOTUYECKU CTPOMHOE U3JI0KECHHUE;
IPaBUIbHO CHOPMYITUPOBAIT OHATHUS
Y 3aKOHOMEPHOCTH 110 BOIIPOCY

«XOpOoIIo»

oOyuaromuiicst 001a1aeT 10CTaTOYHO
MIOJTHBIM 3HAHHEM MTPOTPAMMHOTO
MaTepuaa; ero OTBET MPEACTABIICT
IpaMOTHOE U3JI0KEHHE YIeOHOTO
Marepuaa 1o CymecTBy;
OTCYTCTBYIOT CYIIIECTBEHHEIC
HETOYHOCTHU B ()OPMYIIUPOBAHUU
MOHSITHIA; TPABWIIBHO MIPUMEHEHBI
TEOPETUYECKHE MOJIOKCHHUS,
MTOJITBEPIKICHHBIC TTPIMEPaAMU

«YOOBJICTBOPUTECIIBHO»

oOyyaromuiicss UMeeT o01ue 3HaHus
OCHOBHOT'0 MaTepHaiia 6e3 yCBOCHUS
HEKOTOPBIX CYIIECTBEHHBIX
MOJIOKEHUH; (hOPMYJIHPYET OCHOBHBIE
HOHSTHS C HEKOTOPON HETOYHOCTBIO;
3aTpyaHSETCS B IPUBEICHUU
IIPUMEPOB, MOATBEPKAAIOIINX
TEOPETUUECKHE MOJIOKEHHUSI

o»

«HECYHOOBJICTBOPUTCIIbH

oOyJaronuiicss He 3HAET
SHAYUTCIBbHYIO 4aCTb ITPOrpaMMHOTI'O
MaTepuana; JOMyCTHII CyIlIeCTBEHHBIE
OIMOKH B TIPOLIECCE UBJIOKEHUS; HE
yMEeT BBIICTUTh TTIaBHOE U CAENATh
BBIBOJI; TPUBOJUT OIIMOOYHEIE
onpeieNeHus




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 3BbC «IPRbooks»
B.K. HAHO3JIEKTPOHUKH 2012
2 Pomma  B.M.,CununOun TexHonorust MUKpO -, ONTO - U VYueOHOE mocodue OBC «IPRbooks»
M.B. HaHODJICKTPOHUKH. 2012




8.3. [lepeuenb npodeccnoHAIBbHBIX 023 JAHHBIX 1 HH(POPMAIMOHHBIX CIIPABOYHbIX CHCTEM

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

— Scopus [DnekTponHbIii pecype] : 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 nocrtymna : elibrary.ru. — 3ari. ¢ 3xkpana. — SI3. pyc., aHri.;

— Springer Link [DnexTtponnblii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3aru. ¢ skpaHa. — 3. aHru.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOIEKIHS AJICKTPOHHBIX KHUT HW3/IaTEIbCTBA
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
Haumenosanue I10 A P

n/n (nata, HOMep, CPOK JAeHCTBHUA)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefCTBUS — 6ECCPOUHO

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

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaunmeHoBaHue
000py10BaAHHBIX Y4eOHBIX
Ka0MHeTOoB, JadopaTopuii,

Ne MAaCTePCKHUX H JAP. 00bEKTOB s IlepeyeHb 0CHOBHOIO
n/n NPOBEACHUS NMPAKTUYECKHUX H o0opynoBanus
JIa0OPATOPHBIX 3aHATHM, OMeLeH Uil

AJISl CAMOCTOSITE/ILHOH PadoThI

o0yyaromuxcs (HoMep ayAuTOPHH)

I'-401 IMTomemenue mist

1 | caMOCTOATENbHON PabOTHI CTOmBl, CTYIBS, KOMITBIOTEPHI
00yJaroImXxcst
5 3-511 YuebHnas ayauropust ajst CToJIbl Y4EHUUYECKHUE IBYXMECTHbIE

IIPOBEACHUS 3aHITHUH JICKITMOHHOTO (MOHOOJIOK) , CTOJIBI YYEHUYECKHE




HaumeHnoBanme
000py10BAHHBIX Y4eOHBIX
Ka0MHETOB, JJadopaTopuii,

Ne MACTepPCKHUX M JP. 00beKTOB AJs Ilepeyennb 0cCHOBHOTO
n/n NMPOBEAeHUA MPAKTHYECKUX U 000opyI0BaHUA
JIa00PATOPHBIX 3aHATHI, MOMeIeHU I
JJISL CAMOCTOSITEJIbHOM padoThI
o0yyaromuxcs (HoMep ayAuTOPHH)
TUMa. Y4eOHas ayTuTOpust st TpeXMecTHbIE (MOHOOJIOK) CTOJ
IIPOBEACHUSA 3aHIATUN CEMUHAPCKOTO [IPENOIAaBATENIbCKUM, CTYJI
TUMa. YueOHasi ayAuTOpuUs JUIs MpenoaaBaTeNbCKUid, JOCKa ayIMTOpHAs
KypCOBOT'O IPOEKTUPOBAHUS (menoBast)
(BBITIOJTHEHUS KyPCOBBIX padoT).
VYuebHas ayIuTOpHs Ui POBEICHUS
IPYNIOBBIX U UHAUBHUAYAJIbHBIX
KOHCYJIbTaluil. YueOHas ayuTopus
JUIS IPOBEJICHUS 3aHATUN TEKYIIETo
KOHTPOJIS U TPOMEKYTOUHON
aTTecTalluu.
2-514 Jlabopatopus "lIpombiniuienHast | CTONBI-CTEHBI TAOOPATOPHBIE , CTOJ
ANEeKTpoHUKA" MPEnoAaBaTeNIbCKUMA, CTYIIbS C
MIOMUTPAMH, CTYJIbsI YYCHHYECKHUE, JOCKa
aynutopHasi, ocipuuiorpagpC1-101
3 ociuutorpadC1-112, reneparopl 3-112/1

mt.reaepatopl 3-112 , renepatopl 3-109,
BOIbT™METP/]567 , MynbTuMeTpB7-35
nabopatopHbiii cteH-19C16, cTeHIbI
HU3MEPUTEIIbHBIC, YHUBEPCAThHBIN
1ab0paTOPHBIN CTEH]
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