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

b1.B.JIB.08.02

(uHOeKkc oucyuniIumbl)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

OCHOBEI MUKPOSJICKTPOHHUKH

(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPABJICHUIO IOTOTOBKH
11.03.04 DnexTpoHNKa U HAHOJIEKTPOHUKA

HAIpaBJICHHOCTH (POdHIIb)
DNEeKTPOHUKA U pOOOTOTEXHHUKA

®dopma o0ydeHus:: OvHas
I'on HaGopa: 2020

O6mas Tpynoemkocts: 5 3E

Pacnpe/]e.nelme JaC0B JUCIHMIIMHBI IO CEMECTPamM

Cemectp 6
@®opma KOHTPOJISI | DK3aMeH, Hroro

Buna 3ansituii KP

Jlexuynm 34 34

JlaGopaTopHble 34 34

IIpakTrnueckue

PykoBOJICTBO: KypcoBbie paboThI (ipoekTsi) / PI'P 1 1

[TpomexyTouHas arTecTanus 0.35 0.35

KonTakTHas pabora 69.35 69.35

CamocrosiTenpHas padbora 75 75

KoHTpoan 35.65 35.65
- Hrore S 180 180

AJOKYMEHT NOArnnCAH
SNEKTPOHHOW NOAMUCHIO

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

. J




Pabouyto mporpaMmy cocTaBuiI:
npodeccop, noneHt, 1.1.H [leruen B.I1.

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

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

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

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
11.03.04 DaekTpOHHKA U HAHODJIEKTPOHHUKA

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

YTBEPXIEHO

Ha 3acenannm kadeaps
HpOMI)IHIJ'ICHHaSI OJICKTPOHHKA

(mporoxon 3acenanus Ne 2 ot «24» centsaops 2019 r



1. Ilean ocBOEHUN TUCHUILIHHDI

Llenb 0cBOEHMSI TUCHUIUIMHBI — U3YYEHUE CTYJAECHTAMH XapaKTEPUCTHUK, TapaMETPOB U
OCHOB IIPOEKTUPOBAHMSI U IPUMEHEHUS UHTErpanbHbIX MukpocxeM (MMC).

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JlaHHast TUCIUIUINHA OTHOCUTCA K 010Ky 1 «/{ucuumniannbl (MOAYIIH)» HAaNpaBiIeHUs 1101
roroBku 11.03.04 «DnekTpoHHKA ¥ HAHODJIEKTPOHUKAY, MPOPHIIb «DIEKTPOHUKA U pOOOTOTEX-
HUKa», K 4acTH, (OpMHUPYyEeMOI y4aCTHUKaAMH 00pa30BaTeIbHbIX OTHOILICHHI.

JIMCUUIUINHBL ¥ IPAKTHKH, HA OCBOEHUH KOTOPBIX 0azupyercs AaHHAs AUCLUILINHA:
«Du3nkay», «NEKTPOTEXHUYECKUE MaTepHalIbl», «OCHOBBI ANEKTPOHHONW TEXHUKMWY, «[lomynpo-

BOJHHUKOBBIC HpI/I60pBI>>.

JIMCLUMIUINHBL ¥ IPAKTHKH, 111 KOTOPBIX OCBOCHHME JaHHOW AUCLUILUIMHBI HEOOXOIUMO
KaK MpeAlecTByolIee: DIEKTPOHHbIE IPOMBILIUIEHHbIE YCTpoiicTBa; OCHOBBI MUKpOIIpOLIEC-

COPHOM TEXHUKH.

3. Iliianupyemblie pe3yJibTaThl 00y4eHHUs M0 JUCHUILINHE (Y4eOHOMY KypCy), COOT-
HeCEeHHbIE C IVIAHNPYEMBbIMH Pe3yJ1bTATAMH 0CBOCHHUSI 00pa30BaTe/IbHOM IPOrPaMMBbl

®opmupyeMble U KOH-

TPOJIMpyeMble KOMIIe-
TEeHIHH

(K01 1 HAMMEHOBAHUE)

NuagukaTopbl 10CTHIKE-
HHUA KOMIIeTeHIu i
(Ko ¥ HAMMEHOBAHUE)

I[lnanupyemble pe3yabTaThl 00Y-
YyeHust

[TK-3. CiocobeH BEITION-
HSTh pacueT U MPOCKTH-
POBaHME JICKTPOHHBIX
pUOOPOB, CXEM U
YCTPOMCTB Pa3IMYHOTO
(GYHKIIMOHATIBHOTO HA3HA-
YSHUS B COOTBETCTBHH C
TEXHUUYECKUM 33JJaHUEM C
UCIIOJIb30BaHUEM CPEJICTB
ABTOMATH3AIMH TTPOCKTH-
pOBaHUSA

N-1TIK-3 3naet npuHIu-
bl KOHCTPYHUPOBAHUS OT-
JEJIBHBIX aHAJIOTOBBIX 0JIO-
KOB 3JIEKTPOHHBIX MTPHOO-
poB

N/I-211IK-3 Ymeet npoBo-
JTUTH OIICHOYHBIE PaCUEThI
XapaKTePUCTHK DIIEKTPOH-
HBIX TpUOOPOB

WJI-311K-3 BrnageeT HaBbI-
KaMHM MOATOTOBKH MPUHIIH-
MMHAIBHBIX 1 MOHTa)KHBIX
AIEKTPUUYECKUX CXEM

3HaTh: OCHOBHBIE CXEMHbIE PELICHUS
0a30BBIX AJIEMEHTOB AaHAJIOTOBBIX U
muppoBeix Mukpocxem (MMC) wu
(YHKIIMOHATTBHOW  AJIEKTPOHUKHU, a
TaKkKe TEHJACHIIUU pa3BUTHS
Y TEXHOJIOTUU DJIEMEHTOB UHTE-
TPAJIBHON JIEKTPOHHON TEXHUKH

YMeTh: "unTaTh" FIIEKTPOHHBIE CXeE-
Mbl Ha OCHOBE M3y4ueHHUs 0a30BBIX
CXEMHBIX PELICHUH, a TaKXke OCy-
LIECTBIISATH BBIOOp M IPaMOTHO MpHU-
MEHATh UHTETPAIIbHBIE MUKPOCXEMBI

BJ'IaI[eTI): HaBbIKaMU HCITIOJIB30BaHUS
AQHAJIOTOBBIX M IU(POBBIX MHKPO-
cxem (UMC) npu ananuse u paspa-
OOTKE AIEKTPOHHBIX YCTPOICTB

[TK-5. Criocob6eH paspa-
0aThIBaTh MPOEKTHYIO U
TEXHUYCCKYIO TOKYMCH-
Taruio, opopMIITh 3a-
KOHYCHHBIC ITPOCKTHO-
KOHCTPYKTOpPCKHE PabOThI

N/-1 IIK-5 3naet npuHIm-
TIbI IOCTPOEHUS TEXHUYE-
CKOT'0 3a/IaHUS TIPH paspa-
OOTKE AIEKTPOHHBIX 0J10-
KOB

WJI-211K-5 YMeeT ucnonb-
30BaTh HOPMATHUBHbBIC U
CIIPaBOYHBIE TaHHBIC MTPU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOM JTOKY-
MEHTAaIUH

3Hath: ocHOBHBIE TpeboBanuss ECKJ]
Ha MPOCKTHYI0 U TEXHHUYECKYIO J0-
KYMCHTaAlUI0O IO aHaJIOrOBBIM U
IUGPOBBIM  3JIEKTPOHHBIM  YCTPOWA-
CTBaM

YMeTh: co31aBaTh INPOCKTHYIO U
TEXHUYECKYI0 JIOKYMEHTALMK 10
aHAJIOTOBBIM M LHU(POBBIM  BJIEK-
TPOHHBIM YCTPONCTBAM

BirageTs: npakTM4eCKUMU HaBBIKAMH
paboThI ¢ IPOrpaMMHBIMH [TaKETaMU




®opmupyeMble U KOH-

TPOJINpyeMble KOMIIe-
TeHIHH

(K01 1 HAMMEHOBAHUE)

NHaukaTopsl 10CTHIKE-
HHUSA KOMIIEeTeHIn il
(Ko 1 HAUMEHOBAHME)

IInanupyemsle pe3yJbTaThl 00Y-
YeHHUs

WJI-311K-5 Brnageer HaBbI-
KaMu 0(hOpMIICHHUS IPOCKT-
HO-KOHCTPYKTOPCKOH J10-
KYMEHTAIIH B COOTBET-
CTBUHU CO CTaHAAPTAMH

CKBO3HOI'O IIPOEKTUPOBAHHUS B JJIEK-
TPOHUKE




4. CTpyKTypa M coJepKaHue IUCHUIINHbI

®DopMbI TEKYLIETO

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsA (HAUMEHO-
(pazzen) yueOHoit (yae6Hoii pacoTs) Cemectp | O0beM, u.| Banabl | UHTepakTuB, 4. BaNHe OLEeHOTHOI0
padoThI
cpeacTBa)

Monaynb Nel Jlekl Jlexumst Nel 6 2 -
Monayab Ne2 Jla61 JlaGopaTopHoe 3aHsaTue Nel 6 2 -
Moayib Nel Cpl CamocrosiTenpHOE H3ydeHre Matepuaia Nel 6 8 -
Moaynb Nel Jlex2 Jlexnmsa Ne2 6 2 -
Moyib Ne2 Cp2 CaMocTosTenbHOE U3ydeHne MaTepuana Ne2 6 8 -
Mopaynpb Ne2 Jlabla |JlabGopatopHoe 3ansaTue Ne la 6 2 -
Moaynb Nel JIex3 Jlexmus Ne3 6 2 -
Monynb Ne2 | JIa616  |JlaboparopHoe 3aHsitue Ne 16. 6 2 -
Moy Nel Jlex4 Jlekrust No4 6 8 -
Moy Nel KP1 KonTponbras padorta mo Mojymio Nel 6 2 10 - KonTponbHas padboTa
Mopaynb Ne2 Cp3 CamocrosiTenpHOE M3ydyeHne matepuaina Ne3 6 8 -
Mopaynp Ne2 Jla6lB  |JlaGopatopnoe 3ansitue Ne 1B 6 2 -
Moy Ne2 Jlek5 Jlexumst No5 6 2 -
Mopynp Ne2 Jlablr  |JIaGopartopHoe 3aHsiTHe Ne 1t 6 2 -
Mopynp Ne2 Jlex6 Jlexuust Neb6 6 2 -
Mogayns Ne2 | Jlabln  |Jlabopatopnoe 3ansitie Ne 11 6 2 -
Monyib Ne2 Jlex7 Jlexuus Ne7 6 2 -
Mopynp Ne2 Jlable |JIaGoparopHoe 3aHsTHe Ne le 6 2 -
Moy Ne2 Jlex8 Jlexumst Ne§ 6 2 -
Mogayns Ne2 | Jla6lx  |Jlaboparopnoe 3ansitue Ne 15k 6 2 -
Mopynp Ne2 Jlex9 Jlexumst Ne9 6 2 -
Moaynb Ne3 Cp5 CaMocTosiTenbHOE U3ydeHue matepuasna Ned 6 8 -
Mogayns Ne2 | Jlabl3  |JIaGoparopHoe 3aHsiTHe Ne 13 6 2 12 - JlaGopatopHasi paboTa
Monynb Ne2 | Jlekl0  |Jlexnus NelO 6 2 -
Mopynp Ne2 KP2 KonTponbHas pabota mo Mosaymio Ne2 6 0 10 - KonTponbHas pabota
Moy Ne3 Cp3 CamocrosTenpHOE H3ydeHne marepruana Neb 6 8 -




DopMBbI TEKYLLET0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIAA (HAUMEHO-
(paszen) yueOHoit (yae6Hoii pa6oTs) Cemectp | O0beM, u.| Banabl | UHTepakTuB, 4. BaHHe OLeHOUHOI0
padoThI
cpeacTBa)
Moynb Ne3 Jla62a  |JIaboparopHoe 3aHsitue Ne 2a 6 2 -
Moynb Ne3 Jlexl1  |Jlekrus Nell 6 2 -
Moynb Ne3 JIa626 |JlaGoparopHoe 3aHsiTHe Ne 26 6 2 -
Moynb Ne3 Jlek12  |Jlexmms Nel2 6 2 -
Monyab Ne3 Jla62B  |JlaGopaTopHoe 3aHsTHE No 2B 6 2 -
Moyns Ne3 Jlex13  |Jlekmus Nel3 6 2 -
Mopyap Ne3 Jlab2r  |JIaGopartopHoe 3ansiTe Ne 2r 6 2 -
Moyib Ned Cpb CaMocTosiTenbHOe n3ydeHne marepuana Noo 6 2 -
Moyns Ne3 Jlex14  |Jlexumsa Nel4d 6 2 -
Moynb Ne3 Jla62n  |JIaGoparopHoe 3aHsiTHE Ne 211 6 2 -
Moynb Ne3 Jlekl5 |JIexnms Nel5 6 0 -
Moyib Ne3 KP3 KonTponpHas padota mo Moyito Ne3 6 0 10 - KonTponbHas padboTa
Monynp Ne3 Jla62e  |JlaGoparopHoe 3aHsiTHe Ne 2¢ 6 2 -
Monynb Ned Jlek16  |Jlexumsa Nel6 6 2 -
Mopayns Ne3 | Jla62x  |Jlabopatopnoe 3ansiTie No 25k 6 2 -
Mogayns Ne4 | Jlexl7  |Jlexknmst Nel7 6 0 -
Mopynp Ned KP4 KonTponbHast pabota mo Mosymio Ned 6 0 10 - KonTponbHas pabota
Moaynp Ne3 JIa623  |JIaGopaTtopHoe 3ansiTue Ne 23 6 2 12 - JlaboparopHas paboTa
Moyib Ne2 KP KypcoBas pabota 6 26 26 - [Tpoekt
6 - Bonpocs k sK3aMeHy
19 [ToaroroBka k 3K3amMeHy 36 Nol-60
T Wrorosslii TecT 0 Kypey uepe3 OT 6 2 100
[TocenaemocTth 10
Hroro:; 180 100

Cxema pacuera UTOroBoro 0ajjia CTaHIAAPpTHAasI: MOJyCyMMa pe3yJibTaTa Tecta, mpoBoauMoro yepe3 OT, u 6a/1/10B 110 BceM y4eOHbIM
MepPONpHUATHIM, IPeIYCMOTPEHHBIM B Kypce.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Ha 5eK1iMoHHBIX 3aHATUSAX UCIIONIB3YeTCs TPaJUuIIMOHHAas 00pa3oBaTelibHas TEXHOIOTHS B
BUJE YTCHUS JICKIIUIA.

Koncynpranum no kypcoBoii paboTe NpoBOJSTCS B MHTEPAKTUBHOM GopMme - B BUJIE TIPO-
0JIEMHBIX CEMUHApOB.

[Ipu BBITIOJIHEHUH U 3aIUTE JIAOOPATOPHBIX PabOT MPUMEHSETCS TEXHOIOTHSI KPUTUYECKOTO
MBIIUICHHS, TIPH KOTOPOI CTYACHTHI MPOBEPSIOT U AHATU3UPYIOT MOTYYCHHYIO HH(OPMAIIUIO B XO-
JI€ CPaBHEHUS IKCIIEPUMEHTAIbHBIX TJAHHBIX C IMOJYY€HHBIMH KOMITbIOTEPHBIM MO/ICIINPOBAHUEM.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI
7. OneHoYHbBIE CPeACTBA

7.1. IlacniopT OlEHOYHBIX CPEICTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA

6 I1K-3 KonTponbubie pabotsr Nel-4
JlaboparopHubie paboTer Nel,2
Bomnpocs k sx3ameny Nel-60
IIpoext

6 ITK-5 KonTponbnas pabota Ne3
IIpoext
Bonpocsr k sx3ameny Nel, 28,40-60

7.2. TunoBbIe 32a1aHUS HJIM HHbIE MaTepHaJibl, HEOOXOANMBIe /I TeKYIIero KOHTPOJIs
7.2.1. KouTpoabHbie padoThl
Tema 1 TexHonornueckue NpoLecchl UHTErPATLHOM 3JEKTPOHHON KOMIIOHEHTHOH 0a3bl

1 [Tokazarenan TEXHOJIOTMYHOCTH MUKPOCXEM.

2 CriocoObl 371eKTPUUECKON N30JIALUH 3JIEMEHTOB NOJIYnpoBoIHUKOBBIX UMC

3 Texnonorus usroronieHus: ounosapubix NPN- tpanzuctopo UMC.

4 Texnonorusa n3rorosnenuss PNP- tpanzucropos UMC.

5 Texnonorus nzrorosnenuss UMC c tpansuctopamu loTTku.

6 TexHos0rNs N3roTOBIEHMS MTOJEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
Ja: p-N- Iepexo oM, JUIIEKTPUKOM, IEPEX0A0M METAILI - IOTYTIPOBOJHUK

7 DnexkTpuyecKkas U30JALHs AIeMeHTOB NoaynpoBoHUKOBBIX UMC nuddysueii k moamoxke
00paTHOCMENIEHHBIM MTEPEX0JI0M

8 DnexkTpuyeckas U30JALHs 31eMeHTOB NoaynpoBoHUKOBEIX UMC nuddysueii k komnexTo-
py

9 CriocoObl 31eKTPUUECKON N30IIALUH 3JIEMEHTOB NOIynpoBoHUKOBBIX UMC nuanekTpukom
10 TexHonornueckas onepanusi BBICOKOTEMIIEPATypHOU STUTAKCUU

11 Texnonoruueckas oneparust AupPy3un

12 TexHonornueckas onepanusi HOHHOTO JIESTUPOBaHUS

13 TexHonornueckas onepanus MOJIEKYJIIPHO-TYyYEBOU dIUTAKCUN

14 TexHosorHs N3roTOBIEHHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
Ja: p-N- IepexooM

15 TexHosorHs N3roTOBIEHUS MOJEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
Ja: TUAJIEKTPUKOM

16 TexHosorHs N3roTOBIEHHUS MOJEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
Ja: epeXxo0M METaJlI - MOJIYIIPOBOIHUK

17 DnexTpuueckas KOMOMHUPOBAHHAS U30JISALUS JIEMEHTOB MOIYIPOBOTHUKOBBIX MUKPOCXEM

JAUDJICKTPUKOM U OGp&THOCMCH_[éHHBIM p-N- nepexoaom.



Tema 2 OcHoBbl npoekTupoBanus mukpocxem. Texnonorust PTJL, ATJL, TTJI, 3CJI, UWJI,

MOII, KMOII u MEII noruxu 6a3sl

P OO ~NO O WNPE

0
11

TexHoorus U3roToBiaeHns 6a30BLIX d1eMeHToB PTJI.

TexHonorus u3roToBneHus 6a30BbIX 35emMeHToB I TJI.

TexHosoTHs N3rOTOBIEHMS 0a30BBIX AMEMEHTOB BhicOKomoporosoi JITJI.
TexHoJIOrHs U3rOoTOBIEHHS 0Aa30BEIX JeMeHTOB MajnocuraanpHon TTJI

Texnonorus u3rorosiaeHus 6a3oBbeIx daeMmentos TTJILI.

Texnonorus n3rorosiaeHus 0a30BeIx dieMeHToB DCJI mia UMC

TexHonorust U3roToBIeHNs 0Aa30BBIX PIEMEHTOB Magocurnansaon ICJT .

TexHoJIOrHs U3roToBIeHNs 0a30BEIX aeMeHToB n-MOII norukw.

TexHoIOrus U3roTOBICHHS 0A30BBIX PJIEMEHTOB JIOTUKH C HIDKEKIIMOHHBIM ITUTAHUEM.
TexHoJIOrHus U3roToBiaeHus 6a30BbIX 3aeMeHToB KMOII noruku.

Texnonorust u3roToBiaeHus 6a30BbIX daeMenToB Mell noruku.

Tema 3 CxemMoTeXHMKA KaCKaJ0B YCUJICHUS HANPSIKEHUSI, BXOJIHBIX U BBIXOJIHBIX KacKaJlOB,

HCTOYHUKOB TOKa, MpeoOpa3zoBaTeseil ypoBHs HAPSIKCHUS

O©CoOoONO OIS, WN B

OCHOBHBIE XapaKTEPUCTUKHU U MapaMeTpbl aHasioroseix MMC.

CxeMOTexXHHMKa BXOJHBIX KackaaoB aHanoroBeix UMC (muddepeHnuanbHbie yCUIUTENHN).
CxeMoTexHHKa BBIXOJIHBIX Kacka1oB aHanoroBeix UMC (0JHOTaKTHBIE U JBYXTaKTHEIE).
CxeMoTexHHKa rpeoOpa3oBarTesieil ypoBHS HANPSHKEHUS U UCTOYHUKOB TOKA.
CxeMOTexHHMKa KacKaJ0B yCUJIEHUs HampshkeHus B aHanoroBbix MMC, koppeknus AUX.
CxeMOTexXHMKa OJJHOTAKTHBIX BBIXOJHBIX KackagoB aHaorosix UMC

CxeMOTexHHMKa JBYXTAKTHBIX BBIXOJHBIX KackaqoB aHasorossix UMC

CxemoTexHHKa peodpa3zoBaTesiell ypOBHS HANPSKECHUS

CxeMoTexHMKa UCTOYHUKOB Toka B UMC

[Tonnas xoppekius AUX. ycunurens

Yactuunas koppekuus AUYX. ycunurens

DddexT pacmerienus a3z

Tema 4 OcHOBBI (PYHKIIMOHAIBHOMN 3JIEKTPOHUKH

CrpyKTypa 1 IpUHLHUII JEUCTBUS IPUOOPOB C 3apsi10BOIl CBS3bIO.

CTpyKTypa ¥ IPHUHIIUI JEHCTBHS MPUOOPOB HAa TOBEPXHOCTHBIX aKyCTUYECKUX BOJIHAX.
CtpyKTypa ¥ MPUHIUIT JEHCTBUS NMPUOOPOB HA ITMIMHAPUUECKUX MarHUTHBIX JJOMEHAX
OYHKIMOHATBHBIE CXEMBI U KITACCU(PUKAIINS MUKPOCXEM TMaMSITH.

SAdeiiku Mukpocxem namsatu quHamudeckoro tumna (O3Y, [13Y).

Sdeliku MukpocxeM namsTu crarudeckoro tumna (CO3Y) Ha OUMONAPHBIX TPAH3UCTOPAX.
SAdeiiku Mukpocxem namsatu cratudeckoro tumna (CO3Y) Ha MoJieBbIX TPaH3UCTOpaXx.

Ilo ucreuenun OJJHOT'O y‘IC6HOFO qaca MmoAroToBKH CTYACHT caaér IMMCHbMEHHBIN OTBET 110

3aJJaHHOMY €MY BapUaHTy

Kpurepun onenkmn:
Onenka «10 6annoB» BbICTABISETCS CTYACHTY, €CIIU B IUCbMEHHOM OTBETE HE COJIEPKUTCS

HU oiHOM ommOku. Kaxaas onmmbka CHUYKaeT UTOTOBBIN 0allil KOHTPOJIBHOM pabOThl HA SAMHUILY.

TeMbl MUCHLMEHHBIX paﬁoT

Ne i/

Tembl

1

KypcoBas padota «Pa3paboTka ycunuTens nepeMeHHOro Tokay. PasHoBUIHOCTH:
YHUY, YBY, n0510c0B0Oi1, peKEKTOPHBIN

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
®opMa 0TUYETA 110 KYPCOBO# padore
1. TuTynpHBINA JUCT ¢ yKa3aHHEM HOMepa rpymnisl, TeMbl padoTel, DUO cTyneHTa u mpemno-

JlaBaTers;

2. 3ajaHue Ha IPOEKTUPOBAHUE U HOMED BapUaHTA.



3 Paznen Nel. AHanu3 ucxonHbIX JaHHBIX. [I[poekTrpoBanue (pyHKIIMOHAIBHOM CXEMBI
(6710K-CXeMBI) C BEIPaOOTKON TEXHHUYECKOTO 3aJJaHusI Ha KaXK bl OJIOK.

4. Paznen Ne2. CocraBieHue NPUHIMINAIBHON CXEMbI YCUIUTENS (COIPOBOAUTH TEKCT PU-
CyHKamH OJIOKOB MPUHIMITHAIEHOM CXeMbl) U pacuéT HEOOXOJUMBIX JIJISl TOCTHXKEHUS 3aJaHus Ma-
paMeTpoB €€ MAaCCUBHBIX 3JIEMEHTOB. J1Jis1 BBIOpaHHBIX MUKPOCXEM IIPUBECTH B TAOIUUHON (hopme
CIIPaBOYHBIE MTApaMeTPbl U 000CHOBATH BO3MOKHOCTD HUCIIOJIb30BAHUS BHIOPAHHBIX MUKPOCXEM I10
BCEM IIapaMeTpaM, 32 UCKIIOUEHUEM NPEAETbHBIX.

5. Pazpen Ne3. [TocTpoenue it pa3paboTaHHON MPUHIIMITHAIBHONW CXEMBbI YCUITUTEIIS aM-
IUTUTY/IHO-4aCTOTHOM XapaKTEPUCTUKHU (¢ puMeHeHneM mporpammbl MicCroCAP).

6. Paznen Ne4. TloaTBepxaeHNE MPaBMIIBHOCTH BEIOOpA MHTETPATLHBIX MUKpOcxeM. J1Jis
IPOBEPKH COOTBETCTBUSI MUKPOCXEM I10 MPEICIIbHOMY BBIXOJAHOMY TOKY HEOOXOJMMO COCTaBUTD
CXeMy 3aMelIeHUs] MPUHIUIHAIBLHON cXeMbl pa3paboTaHHOro ycuiurtens. [1o BO3MOKHOCTH ynpo-
CTUTb CXEMBI 3aMEILLIEHUSI MUKPOCXEM: UCKJIFOUNTh BXOJHBIE U BBIXO/IHBIE COIIPOTUBIICHHUS, A TAKXKE
BXOJIHbIE TOKU MYTEM CpPAaBHEHUS UX C MTapaMeTpaMH IMaCCUBHBIX AJIEMEHTOB pa3pabOTaHHOM cXe-
Mbl. [IpenenbHO 1omycTMast HOrpelHOCTh 0T OA00HBIX Aomymienuid — 10%. Paccunrats amriim-
TYyJIbl TOKOB BCEX MUKpPOCXEM pa3padaTeiBaeMoro ycuiuresns. CpaBHEeHHE TapaMeTpoB Harpy30K
MHUKPOCXEM CO CIIPABOYHBIMU 3HAYEHUSIMH BBIIIOJIHUTH B BUJE TaOJIUILIBI.

7. CIMCOK UCTIOJIb30BAaHHOM JTUTEPATYPHI.

TpebGoBanus k oopMiIeHUIO

1. Otuér odopmisercs B coorBercTBUU ¢ ECKJI kak Hay4HO - HiccneaoBaTeabcKas padora B
coorercTBum ¢ 'OCT 7.32-2001

2. [losicHuTenpHas 3aMMcKa JOHKHA OBITh BHITIOJHEHA HA CTaHIAPTHBIX TUCTax ¢popmara A4
CO CKBO3HOW HyMepaIuei CTpaHull U COPOLTIOPOBaHA BMECTE C YEPTEKOM CXEMBI M ITEPEYHEM e
3JIEMEHTOB.

3. YepTEx cXEMBbI 3JIEKTPUUECKON MPUHIMINAIBHON pa3pad0TaHHOTO YCUJIUTEINSI BHITOJIH SI-
eTcsl Ha CTaHAapTHHIX JucTax popmara A4—A3 B coorBerctBun ¢ [[OCT 2.004-79 u 2.701-84.

4. [lepeueHb JIEMEHTOB CXEMBbI [IOMEIAETCS Ha IEPBOM JIMCTE CXEMbI WIIHM BBIIIOJIHSAETCS B
BHjIe camocTosTeapHoro fokymenta (TOCT 2.701-84).

5. Bb10op Kax10ro 37€eMeHTa NPUHIUIHAIBHON CXEMbl YCUIIUTENS JOJDKEH COMPOBOXKIATh-
cs1 000CHOBaHUEM B COOTBETCTBUU C TEXHUYECKUM 33JaHUEM.

6. O0BEM oTuéTa HE JOJKEH MpeBbImaTh 30 cTpaHuIl

Ba3oBbie BOpochl 1JIs 3aIIMTHI KYPCOBOH padoThI

1. CtpykTypHas cxema u napamerpsl OV.

2 O06o3Hauenus UMC, Hymeparus BbIBOJIOB, H300pakeHus aHanoroBelx UMC Ha cxemax.

3. CxeMbl MacHITaOHBIX YCUIIUTENEH.

4. ®opmyiisl Ui pacdyeTa K03 uiineHTa ycuneHus, BXOJAHOTO U BBIXOJHOIO CONPOTHBIIE-
HUW MacIITaOHBIX YCHIIUTEIEH.

5. CxeMbl aKTUBHBIX (QUIBTPOB 2-TIOPSIKA.

6. [IpaBuia Bei0opa UMC B cxemax ycunuTenel U B EPEKII0YaTeNIbHbIX CXEMaX.

Pabora cunraercs 3a4TEHHON TPU YCIIOBHUH BBITIOJHEHUS YKa3aHHBIX B TIOCOOWHU Pa3IielioB,
MPABUJILHOCTH MOJYYEHHBIX JaHHBIX, & TAKXKe MPABUIHLHOTO OTBETA Ha BOMPOC IO Teopuu. B ciy-
Yyae HeMPaBWIBHBIX OTBETOB 3aIIUTa OTYETA MTOBTOPsieTcs. KOaM4ecTBO MOBTOPOB OTPaHHYEHO MPO-
JIOJKUTEILHOCTRIO 3aU€THOM HEACIIH.

Kpurepum oueHku:

- OlIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CITU BCE pa3/iebl OTUETA BHITIOJTHEHbI
0e3 ommbOK, B COOTBETCTBUH C TPAPUKOM U OTUET CAaH JI0 CECCHUH.

- OIIEHKAa «XOpPOIII0Y» BHICTABISETCS CTYJAEHTY, €CII B pa3fesiaX MOsSCHUTEIbHOMN 3aITUCKU
UMEIOTCS He3HAYMTEIIbHBIC OMMOKH, HE BIUSIONINE HA TPABIIIBHOCTH BBIOOPA MHKPOCXEM.

- OlIEHKAa «YJOBIETBOPUTEIHHO)» BBICTABIISIETCS CTY/ACHTY, €CJIH B OTYETE UMEIOTCS 3HA-
YUTENbHBIC OMIMOKH, ONPEICITUBIIIE HEITPABIWIBHBIN BEIOOP MUKPOCXEM, JTUOO OH CAH C OI03/1a-
HHeM Oonble 1 Hemenu;



- OILICHKA «HEYJOBJIETBOPUTEIHLHO» BBICTABIIAECTCS CTYJAEHTY, €CITU OTYET HE CJIaH J0 MO-
MEHTa YTBEPKJICHUS 3a4ETHOU BEIOMOCTH

7.2.2. JlabopaTopHble padoThbI:

JlabopaTopnasi padora Nel «Macmrabupyemble yCHINTEIN»

OTtuéThl 110 JTabopaTopHOit padote odopmitstoTes B coorBeTcTBUU ¢ ECKJl 1 npuHATEIMU
Ha Kadeape TpeOoBaHUAMH K 0(POPMIIEHUIO OTYETOB

1. TuTynbHBIN JIUCT ¢ YKa3zaHueM HoMmepa rpynnbsl 1 @O cryaeHTa v npenoaaBaTes;

2.llenb paboThI;

3.IIporpaMmma nIpoOBOAMMBIX UCIIBITAHUN;

4.CxeMbl HCCIEAYEMBIX YCTPOUCTB (CXEM);

5. Tabmu1pl ¢ SKCEPUMEHTAIbHBIMU IaHHBIMH;

6.I'paduku, MOCTPOSHHBIE MO SKCIIEPUMEHTAIBHBIM JTJAHHBIM M OCLUJIIOTPAMMBI CUTHAJIOB,;

7.BbIBOJIBI MO pe3ysibTaTaM HCCIEIOBAHUM.

8. Crnucox UCNoIb30BaHHOMN JIUTEPATYPHI.

Bonpocsl 1u1s 3a1UThI J1a00paTOPHOI padoThI

1. 3anummTe BHIPAXKEHUS, TI0 KOTOPBIM ONPEACISIIOTCS KOXPPHUIMEHT YCUIICHHS, BXOAHOE U
BBIXOJIHOE COMPOTUBIICHHS] HHBEPTUPYIOIIETO U HEMHBEPTUPYIOIIETO YCHIUTEICH.

2. lonyiieHust, NpUHUMAaeMbI€ TTPU aHAJIU3E€ MACIITAOUPYEMBIX YCUIIUTEIIEH.

3. Buag AUX macmrabupyemoro ycunurens, OY.

4. Kakue (akTopsl BIUAIOT HA CHI)KEHUE KO (UIIMEHTA YCHIICHHS B 0071aCTH HU3KUX U
BBICOKHX 4acTOT?

5. Kak OOC BnusieT Ha 10JIOCY MpOMnycKkaHus MacitadHoro ycunurens? [louemy Tak?

6. HazHauyeHue 371eMEeHTOB UCIOJIb30BaHHBIX B pabOTE CXEM.

JlabGopaTopHas padora Ne2 «cciienopaHnue MUKPOCXeM TPAH3UCTOPHO - TPAH3UCTOP-
HOM JIOTHKW

OTtuéTsl 110 JTabopaTropHoit padote odopmisitores B coorBeTcTBUU ¢ ECKJ] 1 npunaThiMuU
Ha Kadeape TpeOoBaHUAMHU K 0()OPMIICHHIO OTYETOB

1. TuTynpHBINM JUCT ¢ yKazaHueM HoMmepa rpynnsl 1 @UO cryzaenTta u npenonasarens;

2.1lens paGoTHI;

3.IIporpamMma mpoBOAMMBIX HCIIBITAHHIH;

4.CxeMbl HcCIelyeMbIX YCTPOUCTB (CXeM);

5.Tabnuuel ¢ HKCIIEpUMEHTaIbHBIMU JaHHBIMU;

6.I'pacdukm, mMOCTPOCHHBIE MO IKCIIEPUMEHTATBHBIM JIaHHBIM U OCIIHJIJIOTPAMMBI CUTHAJIOB;

7.BbIBOABI MO pe3ysibTaTaM HCCIEIOBAHUM.

8. CIncok UCnoab30BaHHOMN JIUTEPATYPBI.

Bonpocs! quis1 3amm el J1abopaTopHoii padoThl

1. 3apucoBatb cxemy unBepropa TTJI 155 cepun u 00bACHUTH HA3HAYEHUE FTIEMEHTOB CXe€-
MbI R1,R2,R3,R4,VD.

2. Vka3aTh pexXUMbl pabOThI TPAH3UCTOPOB CXEMBI ITPH JTF0OOM HANPSXKEHUH Ha BXO/JIE B
nuamnaszone 0 — E.

3. OOBSICHUTD BUJ BXOJHOM, MEPEAATOYHON U BBIXOIHBIX XapaKTEPUCTUK JTIOTUIECKUX JIe-
MEHTOB 155 cepun.

4. Ha xakue nmapaMeTpsbl JOTUUECKHUX JIEMEHTOB M KaK BIIUSET BEJIMYMHA CONPOTUBIICHUS
pesucropa R3.

IIpouenypa oneHnBaHus J1a060paTOpHbIX pador Ne 1 u 2

Bompocsr 1y1st 3amuThel 1a60paTOpHBIX paboT MpUBEACHBI B METOAUYECKOM mmocoouu. JIabo-
paTtopHas paboTa cuuTaeTCs 3a4TEHHOM MPHU YCIOBUHU BBINOJHEHHS YKa3aHHBIX B TOCOOMH pazjie-
JIOB, MPABWJIBHOCTH SKCIIEPUMEHTAIIbHBIX U MOJTYYEHHBIX KOMIBIOTEPHBIM MOJETUPOBAHUEM JIaH-
HBIX, & TAK)K€ MPaBUIILHBIX OTBETOB HA BOMIPOCHI IO TEOPHH, COOTBETCTBYIOIIUE TeMe TabopaTop-



HO paboThl. B citydyae HempaBWIBHBIX OTBETOB 3aluTa 0T4ETa MoBTOpsieTcs. KommdecTBo moBTo-
POB OIpPaHUYEHO JIMIIL BpeMEHEM JIa00paTOPHBIX 3aHATHUH.

Kpurtepun onenku:

Onenka «12 6anoBy BBICTABIAETCS CTYJACHTY MIPH YCIIOBUU BBIMOJIHEHUS YKA3aHHBIX B I10-
coOuu paszienos, IPaBUIbHOCTH MOJTYYEHHBIX JaHHBIX, a TAKXKE €CJIM JaHbl IPABUIIbHBIE OTBETHI HA
BOIPOCHI IO TEOPUH, COOTBETCTBYIOIIUE TeMe JabopaTopHoil paboThI (1Ba Bompoca). Eciau He naHbl
NPaBUJIbHBIE OTBETHI HA BOIIPOCHI IO TEOPUHU, COOTBETCTBYIOIINE TEME J1a00paTOpHOM paboThI 3a-
HIUTa OTYETA MOXKET OBITh MOBTOPEHA CO CHIKEHUEM OLIeHKH Ha 1 6a (B uTtore He MeHee 2).

7.3.011eHOYHbIE CPeACTBA ISl IPOMEKYTOYHOH aTTeCTAMH 110 UTOraM OCBOEHHUS JIUC-
U ILIHHBI
7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6
Ne
Bomnpocekl k 3xk3aMeny
n/n
1 | lNokazaTenn TEXHOJIOTMYHOCTH MHKPOCXEM.
2 | CrocoObl 2MEKTPUYECKOH H30JSIIUH 3JIEMEHTOB HOJIYIPOBOAHUKOBBIX UMC
3 | Texuosnorust usrorosiaeHus ounossipabix NPN- rpansucropos UMC.
4 | Texuonorus usrotosnenus PNP- tpansuctopos MUMC.
5 | Texnonorus usroropnenust UMC ¢ tpansucropamu HIoTTku.
6 TexHonorus U3roTOBIEHNUS MIOJIEBBIX TPAH3UCTOPOB € 3aTBOPOM, U30JMPOBAHHBIM OT KaHaJIa: p-N-
MIEPEX0JI0M, AUIIEKTPUKOM, MEPEXOIOM METAJLI - OJTYIIPOBOAHUK
7 DneKTprdecKas N30SI 3JIEMEHTOB MOTynpoBoHUKOBEIX UMC muddysueit k mommoxke odopat-
HOCMEILEHHBIM NIEPEX0I0M
8 | DmexTpuueckas H30JSLHS TEMEHTOB MoynpoBoaHHKoBbIX IMC nuddysueit k KoiekTopy

9 | CriocoObl 37€KTPUYECKON H30JSIIUH IIEMEHTOB MOTYNPOBOJHUKOBBIX UMC nuaneKTpuKom

10 | TexHomoruueckas omnepanus BHICOKOTEMIIEPATYPHOM SMUTAKCHI

11 | TexHonmoruueckas onepauus auddy3uu

12 | TexHomoruveckas oneparust HOHHOTO JIETHPOBAHUSI

13 | TexHomoruveckas onepanus MOJICKYJISPHO-Ty4eBON SIMHUTAKCUH

14 TexHOJIOrHs U3rOTOBIICHUS IIOJIEBBIX TPaH3UCTOPOB C 3aTBOPOM, M30JIMPOBAHHBIM OT KaHana: p-N-
MepexoaomMm

15 TexHOIOrrs U3roTOBIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, M30JIMPOBAHHBIM OT KaHalla: IH-
3IEKTPUKOM

16 TexHOJIOrHs U3rOTOBIICHUS ITOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHaJa: Iepe-
XO040M MCTAJII - TOJYIIPOBOAHUK

17 | TexHonorus U3roToBiieHU 0a30BbIX 1eMeHTOB PTJL.

18 | Texuomorus usrorossenust 6a30BbIx 3eMeHTOB J[TJI.

19 | TexHomorust U3roToBICHUS 6A30BBIX AIEMEHTOB BbICOKONOporoBoii JITJI.

20 | TexHOIOrUA U3rOTOBIEHN 0A30BBIX IIEMEHTOB MaslocurHainsaon TTJI

21 | TexHosorus U3roToBiaeHna 6a30BbIX 3nementoB T TJILLI.

22 | TexHomorus u3roTosieHus 6a3osbix aemenTos DCJI s UMC

23 | TexHOJOrusl U3rOTOBJIEHNA 0a30BBIX AJIEMEHTOB Masiocuraaipao DCJI .

24 | TexHOIOrUsA U3rOTOBIEHUA 0a30BBIX 3eMeHTOB n-MOII jToruku.

25 TexHOJIOrHs U3roTOBJIEHUS 0a30BBIX 2JIEMEHTOB JIOTHKH C MHXXCKIIWMOHHBIM ITHTAHUEM.

26 | TexHosorusi M3roToBiaeHna 6a30BbiX 3eMeHToB KMOII 1oruku.

27 TexHonorus U3roToBIeHMs 0a30BEIX 31eMeHTOB Mell goruku.

28 | OcHOBHBIE XapaKTEPUCTUKH M TTApaMeTpsl aHaaoroBeix UMC.

29 | CxemMoTexXHHKa BXOIHBIX KackanoB aHanoroBbix UMC (auddepeHipanbHbie YCUITUTEIH).

30 | CxeMoTeXHHMKA BBIXOAHBIX KackaaoB aHaaoroBbix UMC (0QHOTAKTHbIE M ABYXTAKTHEIE).

31 | CxemoTrexHHKa peoOpa3oBaTelieil ypOBHI HAMPSKSHHUS M HCTOYHHKOB TOKA.

32 | CxeMOTeXHHMKA KaCKaJI0B YCHJICHUs HampshkeHuss B aHaiaoroBbix MMC, koppekiums AUX.




Ne
u/n Bonpocsl k 3k3ameny
33 | CxeMOTeXHHKa OJJHOTAKTHBIX BBIXOIHBIX KacKaJ0B aHanorossix MMC
34 | CxeMOTeXHHKA IBYXTAKTHBIX BHIXOJHBIX KaCKa0B aHAT0roBbix MMC
35 | CxemoTexHHKa peoOpa3oBaTeieit ypOBHsI HAPSKECHHSI
36 | CxeMOTeXHHMKA HCTOYHUKOB ToKa B UMC
37 | Tonnas koppekuust AUX. ycuaurens
38 | Yactuunas koppekims AUX. ycunurens
39 | Dddexr pacuierienus a3
40 | XapakTepucTHKH U apameTphl Jorudeckux MMC.
41 | CxeMOTexXHHMKA H3rOTOBJICHHUS 6a30BbIX dyeMeHToB PTJI.
4?7 | CxemotexHuKa 6a30BbIX 1eMeHToB JJTJI.
43 | CxemoTexHHKa 6a30BBIX HIEMEHTOB BHICOKOMOpOroBoit J{TJI.
44 | CxemoTexHHKA 0a30BbIX IEMEHTOB ManocurHambHOi TTJI
45 | Cxemorexnuka 6a30Bbix 3aementoB TTJIII.
46 | CxemorexHuka 0a30Bbix MeMeHToB DCJII s UMC
47 | CxemMoTexHHKA 0a30BBIX 3JIEMEHTOB MajocurHanbHOH DCJT .
48 | CxemorexHuKa 6a30BbIX 371eMeHTOB N-MOII JTOrvKH.
49 | CxemoTexHHKa 0a30BbIX HIEMEHTOB JIOTUKH C HHKCKIIMOHHBIM TUTAHUEM.
50 | Cxemorexuuka 6a30BbIx 21eMenTOB KMOIT jToruKHy.
51 | CxemoTtexHuka 0a30BbIX dneMeHTOB Mell noruku.
52 | CxemorexHuKa 6a30BbIX dneMeHToB TTJI Masioi cTeneHn HHTErpaluu
53 | CxemorexHuka 6a30BbIX 37eMeHTOB p-MOII H0THKH.
54 | CtpyKTypa ¥ OPHHIMI ICHCTBHS IPUOOPOB € 3apsiJOBOIl CBSI3bIO.
55 | CrpykTypa v NpHHIMIT ISHCTBHS PHOOPOB HA MOBEPXHOCTHBIX aKyCTHUECKHUX BOJHAX.
56 | CTpykTypa ¥ OPHHIMI ACHCTBHS MPUOOPOB HA IMIMHIPHYCCKUX MATHUTHBIX TOMEHAX
57 | OyHKIMOHANBHBIC CXEMbI U KJIACCU(PHUKAIMS MUKPOCXEM TTAMSITH.
58 | Sueiiku MukpocxeM mamsTu guHammudeckoro Tuma (O3Y, I13Y).
59 | Sueiiku Mukpocxem mamstu crarudeckoro tuna (CO3Y) Ha GUITONSPHBIX TPAH3HCTOPAX.
60 | Sueiiku MuKpocxeM mamsiTu cratndeckoro tuma (CO3Y) Ha MoJeBbIX TPAaH3UCTOPAX.
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma npose-
JAeHUus
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
arTecTauuu
6 JK3aMeH «OTJINYHO» Crynent Habpain 85- 100 6amioB no
WUTOTY U3Y4YEHUS TUCIUIUIMHEI B CE-
MeCTpe.
«XOpOoLIO» Crynent Habpan 70- 84 6anos 1o
WUTOTY U3Y4YEHUS TUCIUIUIMHEI B CE-
MeCTpe.
«YIOBJIETBOPH- Crynent Habpan 55- 69 6annoB no
TEJILHO» UTOTY U3YUYEHUS TUCLUIUIMHEI B CE-
MeCTpe.
«ueynosnerBopu- | Crynent Habpan 0-54 6amioB 1o uro-
TEILHOY Ty U3y4YEHUsI TUCIUIUINHBI B CEMECTPE




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAKTHKYM, AP.) 3EC

1 | Epumos N.E., Kossips 1.51. | OCHOBBI MUKPO3JIEKTPOHUKHU y4EeOHUK 2016 1

2 Turne V, lenk K. ITonynpoBonHukoBas cxemorexuuka. Tom [ | yue6. mocobue 2017 OBC «IPRbooksy»

3 | Turue YV, Hlenk K. ITonynpoBonHukoBas cxemorexHuka. Tom Il | yue6. mocobue 2017 ObC «IPRbooksy»

8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHUK, yueOHOE KOHH%STBO °
HAy4HOIi 0n0-
Ne nocoodue, yueOHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) I'ox u3panus Juorexe /
n/n MeToIMYecKoe mocooue,
HaunmeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | CmupHnos O. A. OCHOBBI MUKPORJIEKTPOHUKH ¥ MUKPOIIPO- | yueb. mocobue 2013 3BC «Jlanb»
LIECCOPHOW TEXHUKHU
2 | Knanosa H.B MHEKpOIJIEKTPOHUKA 71a0.MPAKTUKYM 2014 9BbC «IPRbooksy»
3 | A.A. Kosanenko, M. 1. OCHOBBI MUKPO3JIEKTPOHUKI yueb. nocobue 2006 11
[leTponaBiOBCKUI.
4 | ABaeB H.A.: s paauo- OCHOBBI MUKPO3JIEKTPOHUKHN yueb. nocobue 1981 70

TexH. crell. By30B / H.A.
Asaes, 10.E. Haymos, B.T.
®ponkuH. - M.




8.3. [lepeuens npodeccHoOHATBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CIPABOYHBIX
CUCTEM
- Kypnan «CusoBasi 3eKTpOHHKa» [ DIEKTPOHHBIN pecypc] : Hayd. KypH. / — DIEKTPOH. KYpH.
— Mocksa, Cankr-IletepOypr. — Pexxum gocTyna K skypH.: http://power-e.ru/
- WebofScience[ DnekTpoHHBIN pecypc] : MyIbTUIUCIMIUIMHAPHAS pedepaTuBHas 0a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pesxxum moctyna : apps.webofknowledge.com. —
3ar. ¢ akpana. — 3. pyc., aHrI.
- Scopus[Dnekrponnsliii pecypc] : pedeparuBhas 6a3a manusix. — Netherlands: Elsevier, 2004 .
— Pexxum moctyma : SCOpUS.com. — 3arii. ¢ 3kpaHa. — S3. pyc., aHrJ.
- Elibrary[ DnexTpoHHBIi pecypc] : Hay4dHas 3JaeKTpoHHas oubiaunoreka. — Mocksa : HOb, 2000—
. — Pesxxum noctymna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHri.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenosamme IO PexkBHU3HUTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok neit-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHS — OECCPOYHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JeCTBHS — OECCPOYHO

2 | Crynenueckas Bepcus nporpammbl Micro- freeware, 6eccpouno
CAP 12
3 | Iporpamma Pclab2000 0eccpouHo

8.5. Onucanue MaTepuAILHO-TEXHUYECKOH 0a3bl, HEOOXOIUMO¥ ISl OCyIIeCTBJIe-
HHs 00Pa30BaTEJIbHOTO MPOIecca Mo AUCHUILINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX H
Ne Ap. 00bEKTOB /IJIsl NPOBEAeHUs NMPaKTHYe-
n/m | CKUX M J1a0opaTOpPHBIX 3aHATH, OMellle-
HMI 1JI51 CAMOCTOATEJIbHOM padoThI 00Yy-
YAKIHUXCH (HOMep ayAMTOPHH)

IlepeyeHb 0OCHOBHOTO 00OPY/I0BaAHUSA

3-512 "JIaGopatopus ""TBepaorenbHas 3ek- | CTodbl yYeHUYEeCKHUE ABYXMECTHBIE , CTY-

TPOHHUKA, ANEKTPUUYECKHUE LIeTIH U cxeMoTeX- | Jbs.,[1K, sxpan,nmpoexTop, MoaepHU3Upo-
Huka'"". BaHHBIN creny «Jlya 87» , crena mabopa-
VYuebHas ayuTopus 1JIs1 TPOBEACHUS 3aHS- topasiii MKC-51m/a 503 -5mrt, MoHUTOD
THUH CEMUHApPCKOIO THIIA. Samsung740N -2 mt, mounutop LG
1 VYyebnas aymuTopust 11 KypcOBOTO MPOEK- Flartron -2mrt, MmoruTop Samsung 763mb-
TUPOBaHHUS (BBITIOJHEHHS KYPCOBBIX paboT). I, MoruTOp Samsung 750S-1mT, cu-
VYyeOHast ay1uTopus AJis IPOBEICHUS IPyII- CTeMHBbI# 0J10K microtech-6rur, ocuumio-
MOBBIX U MHAUBUYalIbHBIX KOHCYJIbTAlUN rpa¢ C1-68-1mr,ocummnorpagp C1-118,2-
VYuebHas ayuTopus Jisi TPOBEACHUS 3aHS- LT, xanro3u.
TUH TEKYILEro KOHTPOJISI U IPOMEXYTOUHON
aTTecTanuu."
3-514 Jlaboparopus "IlpombliienHas smek- | CTOnbI-cTeH bl Ja00opaTOpHbIe , CTOJ Ipe-
TpOoHUKA" MIOJABATENbCKUNA, CTYyJdbs C IIONUATPAMHU,
CTYNbsl yYEHMUYECKHE, JI0CKa ayIUTOpHas,
9 ocrmutorpadgC1-101 , ocummmorpadCl-

112, renepatopl’3-112/1 mt.reneparopl 3-
112 , reneparopl 3-109, BonbT™MeTp/[567 ,
MyiabTUMeTpB7-35 naGopaTopHblil CcTeH-
n12C16, cTeHapl U3MEpPUTEIbHBIC, YHUBEP-
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HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB JIJIsl NPOBEIeHUs MPaKTHYe-
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
n/m | CKUX U Ja00pPaTOPHBIX 3aHATHIL, OMelle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00Y-
Yammxcs (HoMep ayTUTOPUH)
CaJIbHBIN J1a0OpaTOP-HBIN CTEH]T
3-511 VYueOuas aymutopus ais npoBeaeHuss | CTONBI yIeHUYECKUE IBYXMECTHBIE (MO-
3aHSATUN JEKIIMOHHOTO TUIA. YueOHas ayqu- | HOOJIOK) , CTOJIBI YYEHUUYECKUE TPEXMECT-
TOpUS JJIs IPOBEICHUS 3aHATUI CEMUHAPCKO- | Hble (MOHOOJIOK) CTOJI IPENoAaBaTeb-
ro Tuna. YueOHas ayuTopus i1 KypcoBOTO | CKUH, CTYII IIpernoaBaTesIbCKUii, JocKa
3 | MPOSKTHPOBAHHS (BBIIIOJIHEHUS KYPCOBBIX ayquTOpHas (MeaoBast)
pabor). YueOHast ayquTopus ISl TPOBEICHHS
TPYNIOBBIX U WHAUBUIYAIBHBIX KOHCYIbTA-
uuit. YuebHas ayiutopus Ui IPOBeICHUs
3aHATUH TEKYHIETo KOHTPOJIS M MIPOMEXKY-
TOYHOM aTTecTaluu.
I'-401 IomenieHue 115t CAaMOCTOSITEITHHOM
4 Crouibl, CTYNbs, KOMIIBIOTEPHI

paboThl 00yJaAIOIIUXCS
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