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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dopMUpOBaHNE HABBIKOB CXEMOTEXHUUYECKOTO POSKTHPOBAHUS MUKPOIJICKTPOHHON araparypbl

1.2. 3agaum AMCHMIIMHBI
— @opMUpOBaHUE 3HAHUM O TMpeAMETe, MPUHILUNAX, COBPEMEHHBIX U MEPCHEKTUBHBIX
HalpaBJICHUSAX, MaTEMaTHYeCKOM  amnmapareé MHUKPOCXEMOTEXHHMKH; 3HAaHMM O  Ha3HAUCHUH,
XapaKTePUCTUKAX M TapameTpax HU(PPOBBIX M aHAJIOTOBBIX MHTETPATBHBIX MHUKPOCXEeM;hOpMHUpPOBAHUE
HaBBIKOB CHHTE3a,aHajii3a M MOJACIUPOBAHUS MHUKPOIICKTPOHHOM amnmaparypbl C HCIOIb30BaHUEM
CPEIICTB aBTOMATH3UPOBAHHOTO TIPOCKTHPOBAHUS, a TakKXe OKCIIEPUMEHTAIBLHOIO HCCIICIOBaHUS
MHUKPO3JIEKTPOHHOU anmaparypbl

2. Mecto nucuuiuiaiabl B cTpykrype OITOII
Juctummaa «Mukpocxemorexauka» (b1.B.OJ1.12) orHocuTcs k 610Ky 1 (BapuaTuBHAs 4acTh).
[IpenmiecTByroUMMH  JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  HadallbHbIE  3HAHUA, SBISAIOTCA
cClelylolMe JUCUUIUIMHBL: Maremaruka, TBepaoTenbHas 3JIEKTPOHUKA, TeopeTHuecKkue OCHOBBI
ANIEKTPOTEXHUKHU.
[TocrneayomuMu TUCIUTUIMHAMU SIBIISTFOTCS: 3allUTa BBIMTYCKHOW KBaTH()HUKAIIMOHHOW PabOTHI,
BKJIIOYasl MMOATOTOBKY K MPOLIEAYPE 3aIIUThI U MPOLEAYPY 3aIIUTHI.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIISTYIOIINX KOMIETCHITUI:

— OIIK-3 cnocoOHOCThIO pelaTh 3aJayd aHalu3a U pacyera XapaKTePUCTHK 3JIEKTPUYECKHUX
LIeTICH;

— JIK-1 cnocoGHOCTBIO CTPOUTH MpOCTEUIINE (QUINYECKUE M MaTeMaTU4YeCKue MOJENn
npubOpOB, CXEM, YCTPOWCTB ¥ YCTAaHOBOK DJIEKTPOHUKM W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKIMOHAJIBHOTO Ha3HAYECHHUs, a TaKXKe HCIOIb30BaTh CTAHJApTHBIE MPOrpPaMMHBIE CPEACTBA MX
KOMITbIOTEPHOTO MOJICJINPOBAHNS;

B pesynbrare n3y4eHus JUCLHUILUIMHBI CTYNEHT JOJKEH:

— 3HATh -TpeIMET W NPUHIUIB MHUKPOCXEMOTEXHUKH; -(DYHKIMOHAILHOE Ha3HA4YCHUE,
XapaKTePUCTUKHU, TApaMETPbl U KOHCTPYKTUBHO-TEXHOJIOIMUECKOE MCIIOJTHEHNE aHAJIOTOBBIX M LIU(POBBIX
UHTETrpalbHbIX MUKPOCXEM; - OCOOCHHOCTH NPUMEHEHUS HHTETPAIbHBIX MHUKPOCXEM B AJIEKTPOHHBIX
YCTPOMCTBAX pa3IMYHOrO (PYHKIIMOHAIBHOTO HA3HAYCHUSI.

—  YMeTb -BBINOJIHATH CUHTE3, aHAJIN3, PacyeT U ONTUMHU3ALNIO MUKPOIIEKTPOHHBIX YCTPONCTB;
-OIpeNeNsITh ~ XapaKTepUCTUKM W MapaMeTpbl  MHTErPaJbHBIX  MHUKPOCXEM; -  IMPUMEHSTbH
MHUKPO3JIEKTPOHHBIE U3JENINS ITPU IPOEKTUPOBAHUM U MOJEPHU3ALMH JIEKTPOHHOH anmaparypsl.

—  BJajeTh - METOAAMU CXEMOTEXHUYECKOTO IPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOUCTB €
HCIIOJIb30BaHUEM CPEACTB aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS; - METOAUKAMH 3KCIIEPUMEHTAIbHBIX
UCCJIEOBAHUNA MUKPO3JIEKTPOHHBIX YCTPONCTB.

4. O0beM IMCHMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO0mass TpyAOEMKOCTh IUCUUIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IUHMIBI M IpE/ICTaBlIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKoCTh TUCITUIUIMHBI

Bunpl yueGHOMI nedTenbHOCTH Bcero gacos Cemectpsl

7 ceMmecTp
AynuTOopHBIE 3aHATHS (BCETO) 70 70
Jlexnun 36 36
[IpakTnueckue 3aHATHS 22 22
JlaGopaTtopHbie pabOTHI 12 12
W3 Hux B MHTEpAaKTUBHON (hopme 14 14
CamocrositenpHas padbota (Bcero) 74 74
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[TonroroBka K KOHTPOJIBHBIM paboTam 10 10
BrinonHenue nHAMBUIYATbHBIX 3aaHUH 8 8

Odopmiterre oT4eTOB 110 JTabopaTOpHBIM paboTam 12 12
[IpopaboTka IeKIIMOHHOTO MaTepraa 24 24
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (6e3 sx3ameHa) 144 144
OO6miast Tpy10€MKOCTh 4 144 144
3aueTHble EauHuIe: 4.0 4.0

5. Conep:xaHue TMCHMILTHHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHHA
Paznensl AMCHMITTUHBI U BUABI 3aHATUHN TPUBEICHBI B Tabmuie 5.1.
Tabmuna 5.1 — Pasmensl IUCHUIIMHEL U BUABI 3aHATHA
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7 cemecTp
1 1.Ilpenmer, nenu u 3a1a4u 2 2 0 2 6 OIIK-3, ITIK-1
MHUKPOCXEMOTEXHHUKH.
2 2. Maremaruueckuil anmapar 2 4 0 8 14 OIIK-3, IIK-1
MHUKPOCXEMOTEXHUKHI
3 3. lludpoBbsie MUKPOIIEKTPOHHBIC 14 6 4 33 57  OIIK-3, [IK-1
yCTpOICTBa KOMOMHAITMOHHOTO THIIA
4 4. 1ludgpoBbie MUKPODIIEKTPOHHBIE 12 6 4 22 44  OIIK-3, [1IK-1
YCTPOMCTBA MOCIEN0BATEIHHOCTHOTO
THTIA
5 5.0CHOBBI aHAIIOTOBOM 6 4 4 9 23  OIIK-3, IIK-1
MHUKPOCXEMOTEXHUKH.
Hroro 3a cemectp 36 22 12 74 144
Hroro 36 22 12 74 144
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.
Ta6nuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)

CoaeprkaHue pa3esioB JUCHUILTAHBI 10

HaszBanus pasnenos
JEKLIUAM

4 TpynoeMKoCTb,
komneTeHIu Oopmupyemblie

7 cemecTp

1 1.IIpeamer, nenu u 3agauu MukpocxeMOoTEXHUKA KaK pa3zael 2 OIIK-3,

MHKPOCXEMOTEXHHKH. MHKPO3JIEKTPOHUKH. [IpuHIHIIEI 1 [1K-1
OCHOBHBIC HAIIPABIICHHS
MHKPOCXEMOTEXHHUKH. TepMUHBI 1
ompeeseHus. DTarbl
CXEMOTEXHHUYECKOTO POSKTUPOBAHHS
MHUKPOAJIEKTPOHHBIX YCTPOHCTB.
Knaccudukanus, ycnoBnsie rpadudeckne
0003HaYCHUsI UHTETPATBHBIX MUKPOCXEM.

Hroro 2

2 2. MaremMaTu4ecKHii anmapar [udpoBoe KOAUPOBAHHE CUTHAIIOB. 2 OIIK-3,

MHKPOCXEMOTEXHUKH [pencraBnenue nudpoBoit nHGOpMaIKy. IK-1
Maremarnueckuii anmnapar OyJeBoi
anreOpbl. MareMaTn4ecKuii anmapar
TEOPUU KOHEUYHBIX aBTOMATOB.

Hroro

3 3. lHudpoBsie MUKpOIIEKTpOHHBIE  Jlorudeckue 4 OIIK-3,

yCTpOICTBa KOMOMHAIIMOHHOTO TUMA  3JeMEeHThl. CXeMOTeXHUYecKast [K-1
peam3aIys OCHOBHBIX JIOTHYECKUX
AIIEMEHTOB.

CuHre3 1 aHanu3 6
MHUKPOAJIEKTPOHHBIXKOMOMHAITMOHHBIX
1udpoBsIx ycrpoicTs.IIndparopsr
nemupaTopbl. MyIbTHITIIEKCOPHI 1
nemyasTuruiekcopsl. Liudppossie
cymmarops! U Berantarenu.[{udpossie
KOMIIapaTophl.

[Iporpammupyemblie 4
JIOTUYECKUEUHTErPAIIBHBIE CXEMBI.
ITocTostHHEIE3aIOMUHAIOIIIIE
YCTPOMCTBA.

HUroro 14

4 4. Ilucdposbie MuKpoanekTpoHHsle  CHHTE3 U aHAJIU3 MUKPOAJIEKTPOHHBIX 8 OIIK-3,
YCTPOICTBA MOCIEN0BATEILHOCTHOTO  TOCIIEI0BAaTEIbHOCTHBIX LU(PPOBBIX [K-1
TUIA yCTpoiCcTB. Tpurrepsl naMsaTH U CABUTA.
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Cueruuku. Jlenurenu
yacToThl. Pactipenienureny UMIylibCoOB U
ypoBHeW. OneparuBHbBIE 3alIOMUHAIOIINE

YCTpOMCTBA.

3aIIOMUHAIOIINE YCTPOHWCTBA 4

Htoro 12
5 5.0OCHOBEI aHAJIOTOBOM [IpuHIIMIIBI aHATIOTOBOM 4 OI1K-3,
MUKPOCXEMOTEXHUKH. MHUKpPOCXEMOTEXHUKH. OCHOBHbBIE U [IK-1

CrelUalbHbIC aHAIOTOBbIC (DYHKIIHH.
Krnaccudukarus aHaJIOTOBBIX
UHTErpalibHbIX cxeM.HTerpanbHbie
OIEPAI[MOHHBIC YCUITUTEIIH.
WHCTpyMeHTaIbHbBIC aHAJIOTOBBIC
HHTCIpaJIbHBIC CXCMBI.

OCHOBHbBIE y3JIbl aHAJIOTOBOM 2

MHUKPOCXEMOTEXHUKH

Utoro 6
Hroro 3a cemecTp 36

5.3. Pazaesbl AMCHMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H € 00eceYnBAKIIUMHY (TPeabl Ty IIUMH)
U o0ecrieynBaeMbIMU (MOCJIETYIONIUMH) JUCHUIIIMHAMHA
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMH (TTOCIICTYIOIINMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Tabwmie 5.3.
Tabnuna 5.3 - Paznenpl AUCITUIUIMHBI 1 MEXIUCIUTUTMHAPHBIC CBS3H

Ne paznennoB naHHOM NMCHMIUIMHBL, AJI1 KOTOPBIX
HEOOX0IMMO HU3yYeHHE 00eCIeYMBAIOIIUX U
o0ecreunBaeMbIX JUCLUILINH

1 2 3 4 5

[IpenmecTByronme JuCHUIIIMHBI

HaumMmeHoBaHue JUCUMILIMH

1 Maremarnka + + +
2 TBepnoTenbHas AIEKTPOHUKA + + + + +
3 TeopeTuyeckrie OCHOBBI IIEKTPOTEXHUKHU + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 3amuTa BbIMYCKHON KBaTH(PUKALIMOHHOM
paboThI, BKIIIOUAs MOJITOTOBKY K IIPOLIEAYpE + + + + +
3alIUTHI ¥ IPOLEAYPY 3alIUThI

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEeMBbIX IPH U3YYEeHUH AUCUMILIMHBI, M BH/I0B 3aHATHI
CootBercTBHE KOMMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AUCLMIUIMHBL, U BHUJIOB 3aHITHN
IpeJCcTaBiIeHo B Tabnule 5.4
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Tabmuma 5.4 — CooTBeTcTBUE KOMIIETCHLUMH W BHJIOB 3aHATHH, (OPMUPYEMBIX TpU H3yYEHHUH

JTUCITUTUTUHBI
Bunp! 3ansatui
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OIIK-3 + + + + KonTpomnpHas pabdora,
Jomamnee 3aganue, Otuer
110 MHAWBHUYaTEHOMY
3agannio, KoHcmekT
CaMOIIOJITOTOBKH, 3aIuTa
otuera, OTYeT IO
nabopaTopHO padoTe,
Ornpoc Ha 3aHATHSIX, 3a4eT,
Pacuernas pabota, Tecr
IK-1 + + + + KonTpomnsHnas pabdora,
Jomamnee 3amganne, OTueT
110 HHIUBUIYATBHOMY
3amannio, KoHcrekT
CaMOIIOATOTOBKH, 3aIuTa
otyera, OTYeT IO
nmabopaTopHoii padore,
Onpoc Ha 3aHITUAX, 3a4eT,
Pacuernas pabora, Tect

6. UnTepakTuBHBbIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
TexHONIOoruM MHTEPAKTUBHOIO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEIEHBI B
tabmuie 6.1
Tabnuua 6.1 — TexHOIOTrMM UHTEPaKTUBHOTO 00YUYEHHMSI IPU Pa3HbIX (pOpMax 3aHATHI B yacax

Hurepakr
NuTepakTuBHBIE WNuTepakTuBHBIC
MeTtonsr WBHBIC Bcero
MIPAKTHUYCCKHE 3aHATHS = J1a00OpaTOpHBIC 3aHATHS
JEKIIUU
7 cemecTp
UccnenoBarenbckuit 4 4
METOJT
Pemenne cutyanimoHHbIX 2 2
3a1a4
PabGora B xomaune
Hccnenosarenbckuii
METOJT
Pemenne cutyanmoHHbIX 2 2
3a1a4
TTouckoBeIit MeTOx 2 2
Hroro 3a cemectp: 6 4 4 14
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Htoro 6 4 4 14
7. JIaGopaTopHbie padoThI
HaumenoBanue nabopatopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabnuna 7. 1 — HammeHoBaHue 1a00paTOpHBIX padboT
L
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Ha3zpanus pa3znenos HaumeHnoBanue nabopaTopHbIX paboT 2 <
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7 cemecTp
3 3. lludporsie MUKpOIIeKTpOoHHBIE  CHHTE3 KOMOWHAIIMOHHBIX TU(PPOBBIX 4 OIIK-3,
yCTpOICTBa KOMOMHAIIMOHHOI'O TUIIA  YCTPOWCTB [K-1
Hroro
4 4 IlucpoBeie MUKpoaIeKTpoHHBIE  CHHTE3 CHHXPOHHOTO CUETYHKA C OIIK-3,
YCTPOICTBA MOCIEI0BATEILHOCTHOTO  33aJJaHHOW MOCIEA0BAaTEIbHOCTHIO CMEHBI [K-1
THNa COCTOSIHUM.
Htoro 4
5 5.0OCHOBBI aHAJIOTOBOIT HccnenoBanue ycunureneu u OIIK-3,
MHUKPOCXEMOTEXHUKH. npeoOpasoBaresniell CUTHajJIOB Ha [K-1
OTIEPAIIMOHHBIX YCUITUTEIIAX
Hroro 4
Hroro 3a cemecTp 12

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HanmeHnoBanmMe mpakTHYECKUX 3aHITHI (CEMUHAPOB) IPUBEACHO B Ta0mwuile &.1.
Tabnuua 8. 1 — HaumeHoBaHME IPAKTUYECKUX 3aHSATUH (CEMUHAPOB)

g
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= S
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S
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HanmeHoBaHME MPAKTUYECKUX 3aHATUN = 1=t
HazBanus pasnenos 2
(cemuHapoB) = =
S 5
= :
e =
o]
=
3
4
7 cemecTp
1 1.IIpeamer, nenu u 3agauu Knaccugukanus, ycaoBHbIE U YCIIOBHbIE 2 OIIK-3,
MHUKPOCXEMOTEXHUKH. rpaduyueckre 0003HaYEeHUS [K-1
MHTETPAJIbHBIX MUKPOCXEM.
Htoro 2
2 2. Maremarndeckuil anmapar [Ipencrasienue, npeobpazoBaHue U 2 OIIK-3,
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MHUKPOCXEMOTEXHUKH MUHHUMH3AIUS OyJIeBbIX QYHKITUN [TK-1

[IpencraBnenue, mpeodpazoBaHUE U 2
MUHHUMH3AIUs OyJIeBBIX (YHKITAN.
Hroro 4
3 3. lludpoBbie MUKPOIICKTPOHHBIE  AHAIN3 U CUHTE3 MU(PPOBBIX YCTPOUCTB 2 OIIK-3,
yCTPONCTBA KOMOMHALIMOHHOTO THIIA  HA 0a3e MYJIBTUILIEKCOPOB, [K-1
JeMYJIBTUIUIEKCOPOB, MH(PaTopoB u
nemmdpaTopos.
AHanu3 u CUHTE3 HUPPOBBIX YCTPOUCTB 2
Ha 0a3e CyMMaropoB U U(PPOBHIX
KOMIIapaTopoB.
CuHTEe3 KOMOMHAIIMOHHBIX IIU(PPOBBIX 2

YCTPOUCTB Ha 6a3e MpOrpaMMUPYEMBIX
JIOTMYECKUX UHTETPAIBHBIX CXEM.

Uroro 6
4 4 IlubpoBble MUKPOIEKTPOHHBIE  AHANNU3 U CUHTE3 HU(POBBIX CYETUNKOB 2 OIIK-3,
YCTPOHCTBA MOCTEAOBATEIBHOCTHOTO oo o 4 IK-1
tuna MOCJIE0BATEIbHOCTHBIX [IU(PPOBBIX
YCTPOMCTB
Hroro
5 5.0OCHOBBI aHAJIOTOBOI1 AHanu3 aHaJIOTOBBIX JIEKTPOHHBIX CXEM 4 OI1K-3,
MUKPOCXEMOTEXHUKH. Ha OCHOBE OIEPALlMOHHBIX YCWIHTEIEH [K-1
Utoro 4
Hroro 3a cemectp 22

9. CamocTosiTesibHasi padoTa
Bunel camoctosTenbHoi paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIIUU MPEICTABICHBI B
tabmure 9.1.
Tabnuua 9.1 - Bunbel camocToaTenbHON paboThl, TPYIOEMKOCTh U (hOpMUPYEMBbIe KOMITETEHITUN

Q
4a]
p=
]
8 2
= S
2 p=
S
y Z g
Buasl camocTosTensHOM = S
HaszBanus pasznenos 2 DopMbI KOHTPOJIS
paboTEeI S s
> =
& =
- 5
[&]
=
g
2
7 cemecTp
1 1.ITpenmer, uenu u [TpopaboTka ITEeKIIMOHHOTO 2 OIIK-3, 3auer, Onpoc Ha 3aHATHIX
3a1a9u Marepuasna [1IK-1
MHUKPOCXEMOTEXHUKH. Vroro
2 2. Maremarnyeckuii IToaroroBka k 2 OI1K-3, 3auet, Onpoc Ha 3aHATHUSX,
amnmapar MPAKTHYECKUM 3aHATHM, [1K-1 Pacuernas pabora
MHUKPOCXEMOTEXHUKH CeMHHapam
IToaroroBka k 2
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3 3. lludpossie
MUKPO3JICKTPOHHBIC
yCTpOMCTBa
KOMOWHAIIMOHHOTO TUTIA

NPAaKTUYECKUM 3aHATHM,
ceMuHapaMm

[TpopaboTka JTEKITMOHHOTO
Marepuasa

IToaroroBka k
KOHTPOJIbHBIM paboTam

HUroro

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

N

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

IloaroroBka k
MPAKTUYECKUM 3aHATHUM,
CeMHHapam

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTka ITeKIIMOHHOTO
Mmarepuala

[TpopaboTka JTeKIIMOHHOTO
Mmarepuala

[TpopaboTka JTEeKIIMOHHOTO
Mmarepuasa

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

Odopmienne 0T4eTOB 1O
nmabopaTopHBIM paboTam

Brinonnenue
VHIUBUYAJIbHBIX 3aJaHUI

IloaroroBka k
KOHTPOJBHBIM paboTam

Hrtoro

33

OIIK-3,
I1K-1

JloMmamraee 3aganue, 3a4erT,
3amuTa otuera, Koncrekr
CaMOIIOJATOTOBKH,
KontposnpHas padora,
Ornpoc Ha 3aHATHSIX,
Ortuer 1o
WHIUBHIYAIbBHOMY
3amanuio, OTUeT 1o
nmabopaTopHOi padore,
Pacuernas pabora

4 4 11ucpossie
MHUKPOSJIEKTPOHHBIE
YCTPOHCTBA
HOCIIEA0BATEILHOCTHOTO
THUIA

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaMm

IToxroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEKIIMOHHOTO
marepuaia

[TpopaboTka JTeKIIMOHHOTO

OIIK-3,
I1K-1

3aueT, 3amuTa OT4YETA,
KonrtposnpHhas pabora,
Ornpoc Ha 3aHATHSIX,
Ortuer o
WHIUBUIYAIEHOMY
3amanuio, OTYeT 1o
naboparopHoii pabote,
Pacuernas pabota
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marepuasia

OdopmieHre 0T4ETOB 110 4
1abopaTopHBIM paboTam
Brinonnenue 4
WH/IMBUYAIIbHBIX 3a/IaHUH
ITonroroBka k 4
KOHTPOJIbHBIM paboTam
Hroro 22
5 5.0cHoBsI ananorosoii  IlogroroBka k 2 OIIK-3, 3auer, 3ammura OTYETA,
MHUKPOCXEMOTEXHUKH. NPAaKTUYCCKUM 3aHSATHSIM, [1K-1 Koncnekr
ceMUuHapaMm camomoarotoBku, Ompoc
[TpopaboTka JIEKITMOHHOTO 2 HagaHﬂTH’IX’ VOquT 1o
TOPHOU T
MaTepHana naboparopHoii pabore,
Pacuernas pabota
[TpopaboTka JIEKITMOHHOTO 1
Marepuasa
Odopmienne 0T4eTOB 10 4
nabopaTopHBIM paboTam
Hroro 9
Hroro 3a cemecTp 74
Hroro 74
9.1. Bonmpocs! 1Jisi MOATOTOBKH K MPAKTHYECKHM 3aHATHSIM, CEMUHAPaM
1. Cymmaropsl U KOMIIapaTopbl
2. CuHTE3 JIOTHYECKHX JIEMEHTOB B 3ajaHHOM Oaszuce JID
3. enuTenu 4acToThl
4. BbIYUTATENHU
5. Cueruyuku
6. MYJIBTHILICKCOPHI U JEMYIIBTHUILICKCOPHI
7. 3axoHbl OyneBoii anreOpsl
8. IMudparops! u gemuppaTopsl
9. Cnoco6sl 3anucu GyHKIUH anreOpbl JOTMKH
10. Pacyer TUTIOBBIX CXEM Ha OIEPAI[MOHHBIX YCHITUTEIISIX

11. craGuinzaTopbl TOKa
12. XapakTepuCTHKH WeaTbHOTO M HEUICATHHOTO OTIEPAIIMOHHOTO YCHITUTES
13. KoHTposs yeTHOCTH

14. cuertumku

15. Ilenu u 3a7a4l MUKPOCXEMOTEXHUKU
16. Cuctemsl cuncieHus

17. IlpeoGpa3oBarenu KOJ0B

18. morumveckue AMEMEHTHI K UX CXEMOTEXHHUECKas pean3anus
19. IIporpamMmMupyemsble JOrHUECKUE MATPULIBI

20. Peructpsr

9.3. Tembl 1a00paTOPHBIX PadoT
21. OyHKUMOHAJIBHBIE Y3JIbl YCTPOMCTB MOCIEI0BATEILHOCTHOTO THUIA
22. OYHKIMOHAJBHBIE Y3JIbI YCTPOWCTB KOMOWHAIIMOHHOTO THTIA
23. TurmoBble CXeMbl Ha OCHOBE ONEPALIMOHHOTO YCUIUTES

9.4. TeMbl HHAMBUAYAJIBHbIX 32JaHUI
24. CuHTe3 cXeM Ha OCHOBE YCTPOMCTB MOCIIETOBATEIIBHOCTHOTO THIA
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25. CuHTe3 cXeM Ha OCHOBE YCTPONCTB KOMOMHAIIMOHHOTO TUIIA

9.5. TeMbl KOHTPOJIbHBIX PadoT
26. MuHUMH3aIMs JOTHYECKUX YCTPONCTB
27. ACUHXPOHHBIC CUCTYUKH U JEIUTETH YACTOTHI
28. MyIBTHUILIEKCOPHI U JEeMYIIBTUILIEKCOPbI

10. KypcoBas pa6ora (mpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa AJISl OHEHKH YyCII€BAEMOCTH CTYICHTOB

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MakcumanbHbIN MaxkcuManbHbII
DneMeHTHl y4eOHOI 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nmepuon
NEeITEIbHOCTH Mexny 2KT u na ceMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII CeMeCTpa
7 cemecTp
KonTponbhas pabota 10 15 15 40
Ornpoc Ha 3aHATHAX 5 5 10
Otuer o 10 10 20
WHUBUIYAIEHOMY
3a/1aHUIO
OTuet no nmabopaTopHOii 10 20 30
pabore
Hroro makcumym 3a 25 40 35 100
nepuos
Hapacraromum ntorom 25 65 100 100

11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT 0asIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IIpe/ICTaBiIeH B Tabnuie 11.2.
Tabnuua 11. 2 — [IepecueT 0auIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka

> 90% ot MakcuManbHON cyMMBI OaitoB Ha aaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl 6aiioB Ha fgaty KT

4
Ot 60% 10 69% oT MakcuMaIbHON cyMMbI OansioB Ha jnary KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecder cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLCHKY
[Tepecuer cymmbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MpEICTaBlIeH B TaOIuIle

11.3.
Tabmuua 11. 3 — [IepecueT cymmbl 6AIIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
Hrorosast cymma 6aimos,
Onenka (I'OC) YUYUTBHIBAET YCIEIIHO CAAHHBIN Omnenka (ECTS)
9K3aMEeH
5 (omM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
85 -89 B (ouens xoporiio)
4 (xoporio) (3a4TeHO) 75-84 C (xoporo)
70-74 D (ynoBneTBOpUTENHHO)
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65 - 69
60 - 64 E (mocpencTBenHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO)

2 (HEeyIOBIIETBOPUTENHHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIBHO
3aYTEHO) (Heyn P )

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALMOHHOE OOecriedeHre JUCHMIITIMHBI

12.1. OcHoBHas JqUTEpaTypa
1. Jlerocraee H.C. Muxkposnekrponuka: Yue6.mocooue/ H.C. JlerocraeB, K.B.UerBepror -
Tomck: Onp  Korrent, 2013. - 172 cISBN 978-5-4332-0073-9. [OnekrpoHHbIii pecypc]. -
http://ie.tusur.ru/docs/Ins/me.rar
2. Jleroctaee H.C., YerBeproB K.B. MUuKpO3IEKTpOHUKA: METOAMYECKUE YKa3aHHUA IO
M3YYCHUIO JUCHUIUIMHBL. — Tomck: DakynbTeT aucTtaHnuoHHOro oOydenus, TYCVYP, 2012. — 86 ¢
[DnexrponHbIii pecypc]. - http://ie.tusur.ru/docs/Ins/me_mu.rar

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. HlapamoB A.B. Mukposnekrponuka.lluppoBas cxemorexnuka: Yueb.mocobue /
A.B.Illapanos. —Tomck: Tomck. Toc. yH-T cucteM ymp. u paauoiektponuku, 2007. — 162 c., ISBN 978-
586889-400-8-90 905k3 (Haymuue B 6udmuorexe TYCVYP - 90 k3.)
2. EdumoB N.E. OCHOBBI MHUKpOIJIEKTpOHUKH: YueOHuk:. 3-e., crep.- CII6.: MzmarembcTBO
"Jlanp", 2008.-384 c.: uin.- (Yuebnuk nns By3a. CnenuanbHas auteparypa.) ISBN 978-5-8114-0866-5
[Dnexrponnsii pecypc]. - https://e.lanbook.com/reader/book/709/#1

12.3 YueOHO-MeTOOHYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIC Y4eOHO-MeTOANYeCKHe MOco0us

1. I[apanoB A.B. Mukposnekrponuka: Y4. mocodue. — Tomck: ToMckuii rocynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBJICHUS U paanodeKTpoHuku, 2013 — 138 c.- naboparopubie pabotsl cTp. 111-
124. [OnextponHsiii pecypc]. - http://www.ie.tusur.ru/docs/mel.zip

2. Jleroctaee H.C., YerBeproB K.B. MHuKpO3IEKTpOHUKA: METOAMYECKUE YKa3aHHUA IIO
W3YYEHUIO NUCHUIUIMHBL. — ToMmck: dakynbTeT aucTaHuuoHHoro obOyuenusi, TYCVYP, 2012. — 86 c.
caMocCT. paboTa 1o MOJATOTOBKE K MPAKT. 3aHATHIM.,KOHTPOJIBHBIM Pad0TaM,0NpocCy Ha 3aHATHUSX cTP.9-79.
- [DnexTponubIit pecypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

3. Jleroctaece H.C., YerBeproB K.B. MHUKpPOdIEKTPOHHKA: METOJUYECKHAE YKa3zaHHUS IO
n3ydyeHHIo aucuuminHbl. — Tomck: dakynsreT auctanuuoHHoro odyuenus, TYCVYP, 2012. — 86 c.
perieHue MPAKTUYECKUX 3a1a4 ctp.9-79 [DneKTpOoHHBII pecypc]. -
http://www.ie.tusur.ru/docs/Ins/me_mu.rar

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeToIuYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 4YMCJIa MHBAJIMJIOB MPEIOCTABIAIOTCA B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSAM HX 3[0POBbS U
BOCTIPUATHS HH(OPMALINH.

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUYEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTHou opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, TOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHne
1. Tlporpammuoe obecnieuerne - ASIMEC
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13. MarepuajibHO-TEXHHYECKOE o0ecnedyeHue QU CIUTITUHbI
13.1. O01mue TpeOOBaHUSA K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 TN CIIUTITHHbI

13.1.1. MarepuanbHO-TeXHH4YECKOe o0ecnevyeHue 1JIs1 JJIeKIIUOHHBIX 3aHATHIl
Jns mpoBeneHUs 3aHATHN JEKIMOHHOTO THIIA, TPYNIOBBIX M WHAWUBUIYAJIbHBIX KOHCYIbTALUU,
TEKYILEr0 KOHTPOJIA U MPOMEXKYTOUYHOM aTTECTAIl[MU UCHOJIb3yeTcsl yueOHasi ayTUTOpHs, C KOJIHYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 00opynoBaHHAas JOCKOM M CTaHAAPTHOW yueOHOM Mebemnbio. MMeroTcs
HaIIsIIHbIE TOCOOUS B BU/JIE MPE3CHTALINMA MO JIEKIMOHHBIM pa3jieiaM JUCIUILUINHEI.

13.1.2. MaTepuajibHO-TEXHHYECKOE O0ecnedyeHue I MPAKTHYEeCKUX 3aHATHI

Jlist mpoBeeHHUST TPAKTHUYECKUX (CEMHUHAPCKUX) 3aHATHH HCIIONB3YyeTCsl ydeOHas ayIuTopus,
pacnosioxkenHas 1o aapecy 634034, Tomckas obmactp, I. Tomck, BepmmanHa ynuna, a. 74, 3 sTax, ay.
333. CocraB obopynoBanus: YueOHas MeOenb; Jlocka MarHuTHO-MapkepHas -1mrt.; Kommyrarop D-Link
Switch 24 port - 1mT.; Komnerorepsr kinacca vHe Hmxe [I9BM INTEL Celeron D336 2.8IT. -14 mrT.
Hcnonek3yercss TUIEH3MOHHOE MPOTpaMMHOE oOOecreueHne, MakeThl Bepcuei He Hmxke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Mmeercs momemieHus id XpaHEHUS W TPO(HIAKTHYECKOTO OOCITYy>KMBaHUS
y4e0HOTO 000PYIOBaHHUS.

13.1.3. MarepuaJibHO-TeXHHYECKOe oOecredeHne /1Jis1 J1a00paTopHbIX padoT

Jns  npoBeneHus  1aOOpPaTOPHBIX  3aHATHIA  HMCIONB3YeTCS  y4eOHO-HCCIeN0oBaTeIbCKast
BBIUMCIIUTENbHAs Jlaboparopus, pacnojoxeHHas o azapecy 634034, Tomckas ob6macts, I Tomck,
Bepmmnuna ynuna, n. 74, 3 oatax, aya. 333. CocrtaB oOopynoBaHus: YueOHas Mmebenb; DKpaH ¢
anektponpuBoiom DRAPER BARONET — 1 mr.; Mynerumenuiineiii npoektrop TOSHIBA — 1 mit;
Kommbrorepsl kmacca He Hmwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢
LIMPOKOIIOJIOCHBIM JocTynioM B Internet, ¢ monuropamu tuma Samsung 18.5" S19C200N- 18 mT;
Hcnone3yercs NUIEH3UMOHHOE MPOrpaMMHOE oOecredeHue, MakeThl Bepcuei He Huxke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MatepuajibHO-TeXHHYECKOe o0ecrevyeHue I CAMOCTOATEILHOM padoThl
st camocTosiTenbHOM paboThl UCMONB3yeTCsl ydueOHas aynuTopus (KOMIBIOTEPHBIM Kilacc),
pacnonioxkeHHass no azapecy 634034, . Tomck, yn. Bepmmnuna, 74, 1 srtax, ayn. 100. Cocras
o0opynoBanusi: yueOHast Mmebens; kommnbioTeps! kiacca He Hike [I9BM INTEL Celeron D336 2.8 T. - 4
mrt.; kommbioTepbl moxakmodeHsl kK ceth MHTEPHET u oOecreunBarOT OOCTYH B DIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

13.2. MarepuajibHO-TeXHUYeCKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTSIMH 310POBbSA

OcBoenue nucuumuinHbl JuiamMu ¢ OB3 ocymiecTBiIseTcst ¢ UCMOJIb30BAaHUEM CPEICTB O0yUEHUS
00I1Ier0 U CIeNHalbHOTO Ha3HAUYCHHUS.

[Ipu o0OydeHHH CTYIEHTOB ¢ HAPYLWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JIPYTUX TEXHUYECKUX CpEACTB
npuema/nepenadn yueOHol nH(OpManuu B AOCTYNHBIX (popMax ajsi CTYIEHTOB C HapyLICHUSMHU CIyXa,
MOOUTTBHOM CHUCTEMBI OOY4YeHHs IJIs CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATHBHOW WHAYKIIMOHHOU
CUCTEMBI. YueOHas ayauTOpHs, B KOTOPOH OOydarOTCsl CTYACHTBI C HApPYIICHHEM CiIyXa, 000OpyaoBaHa
KOMITBIOTEPHOM TEXHUKOMW, AyAUOTEXHUKOM, BHUJICOTEXHUKOM, JJIEKTPOHHOW JTOCKOW, MYIbTUMEIUWUHOU
CHCTEMOM.

[Ipu oOydeHHM CTYJCHTOB € HAPYUIEHUSIMH 3PEHHSIMH TPEIYCMOTPEHO HWCIOIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIMTOPHUIIX BO3MOXXHOCTH ITPOCMOTpPA YAAICHHBIX 00BEKTOB (HaIpUMeEp, TEKCTa
Ha JIOCKE WJIM cllaiijla Ha SKpaHe) MpU MOMOIIY BUCOYBEIUUHUTENICH IS YIaJIEHHOTO TPOCMOTpa.

[Ipu oOydeHHH CTY/IEHTOB € HAPYILIEHUSIMH OMOPHO-ABUIATEIbHOI0 aNNapara HUCIOIb3YIOTCS
aNbTEPHATUBHBIC YCTPONCTBa BBOJAA MH(MOPMAIMU U APYTrUe TEXHUYECKUE CPENCTBA IMpHUeMa/Tepeaadn
yueOHOl mHpOpMaIu B AOCTYNHBIX (opMmax Jyisi CTYIEHTOB C HAPYIICHUSIMU OTIOPHO-IBUTATEIHHOTO
anmapara, MOOUITLHOM CUCTEMBI OOYUYEHHUS TSl JIFOACH ¢ MHBAIHMIHOCTHIO.
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14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUA K POHIY OLIEHOYHBIX CPEICTB U METOAMYECKHE PEKOMEHAAMU

@DOHJT OLICHOYHBIX CPEJCTB M THUIIOBBIC KOHTPOJBHBIC 3a/IaHUs, HCIONb3yeMbIC JUIS OIEHKU
c(OpPMUPOBAHHOCTH M OCBOEHHMSI 3aKpPEIUICHHBIX 32 IUCHUIUIMHOM KOMIETEHIWH NpU TNPOBEIECHUU
TEKYIIeH, TPOMEKYTOYHOHN aTTECTAI[H 110 AUCIUIIMHE MPUBE/ICH B MIPUIIOKEHUH K paboueit mporpamme.

1.IlIapamoB A.B. Mukpoanekrponuka. Yueb.mocooue / A.B.Illapanos. —Tomck: Tomck. roc. yH-T
CHCTEM YIIp. U panuodnekrponuku, 2013. — 138 c: B apyrom mecre, http://www.ie.tusur.ru/docs/mel.zip -
nabopaTtopHbie padoThl cTp. 111-124.

2.JleroctaeB H.C., YerBepros K.B. MukpoanekTpoHHKa: METOAMUYECKHUE YKA3aHUS 110 U3YUYEHUIO
mucturInHbel. — Tomck: DakynsreT auctanmuoHHoro oOydeHus, TYCVYP, 2012. — 86 c¢: B npyrom
mecre, http://www.ie.tusur.ru/docs/Ins/me mu.rar - caMocT. paboTa MO TOATOTOBKE K TIPAKT.
3aHSTUSM.,KOHTPOJIBLHBIM Pab0TaM,0npocy Ha 3aHATUAX cTp.9-79.

3.JIeroctraeB H.C., UerBepros K.B. MukposnekTpoHuKa: METOIUYECKUE yKa3aHUS 110 U3YUYEHUIO
mucturInHbel. — Tomck: DakynsreT auctanmuoHHoro oOydeHus, TYCVYP, 2012. — 86 c¢: B mpyrom
mecre, http://www.ie.tusur.ru/docs/Ins/me_mu.rar - pemeHue npaKTUYECKUX 3a1a4 o TeMam ctp.9-79.

14.2 TpedoBanusi Kk ()OHIY OLEHOUYHBIX CPEACTB JIJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbS
I[JISI CTYACHTOB C HUHBAJIMAHOCTBIO IMPEAYCMOTPCHBI AOINOJIHUTCIBHBIC OLCHOYHBIC CPCACTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIUIIE.

Taﬁ.lmua 14 — I[OHOJIHI/ITGJIBHBIC cpeacrea OUCHUBAHUA JISI CTYIC€HTOB ¢ UHBAJIUIHOCTBIO

Buabl 1OTOJIHUATEIBHBIX OLICHOUYHBIX (DOpMLI KOHTPOJIAI 1 OICHKHU

Kareropuu cryneHros
CPEICTB pe3yabTaToB 00yUEHUs

TecTbl, TUCEMEHHBIE CAMOCTOSATENLHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO MUCHMEHHAs
IpOBEpKa

C HapylmeHHUAIMHAU CO6€CCI[OBEIHI/IC I10 BOIIpOCaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIPOC 10 TEPMUHAM (MHIMBUyaIbHO)

C napyuieHussMu Pemienue quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBEHHO AUCTAHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o  TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyriecTBEHHO TPOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMH, UCXOIS U3 COCTOSHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKH

14.3 MeToanuyeckue peKOMEHIALMH M0 OLEHOYHBIM CPEICTBAM IS JIUI C OTPAHUYeHHbIMM
BO3MOKHOCTSIMH 310POBbSA

Hns crynentoB ¢ OB3 mnpemycmarpuBaercst noctymHas (opma MpeaocTaBiICHUs 3aJaHui
OLICHOYHBIX CPENICTB, @ UMEHHO:

— B Ie4aTHOM (opme;

- B MIeYaTHON (hopMe C YBETMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUSI aCCUCTEHTOM 3aJIJaHUS BCIIYX;

- MPEeIOCTaBIICHUE 3aJaHMsI C UCIIOIBL30BAHUEM CYpPIOTIEPEBOIA.

CryneHTaM C MHBAJTUIHOCTHIO YBEIIMYMBAECTCS BpEeMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJbHBIC

BOITPOCHI. ,Z[J'IS[ TAKHUX CTYACHTOB IMPEAYCMATPHUBACTCA AJOCTYIITHAA (1)opMa mpeaoCTaBJICHUA OTBETOB Ha
3adaHus, a UMCHHO.

— MACbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;
- IpeCTaBICHNE OTBETOB YCTHO.
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[Tponienypa oleHUBaHUS PE3YJAbTATOB OOYYEHHUS MHBAJIUAOB IO IUCLUUIUIMHE MPEIyCMaTpUBAET
npefocTaBieHne nHpopManuu B popmax, aaanTHPOBAHHBIX K OTPAHUYEHUSIM UX 37I0POBBS X BOCIIPUSATHS
uHpOpMaIUK:

JIJ1s1 JIMIL ¢ HApYIIeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJIs1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B (hopMe EKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

[Ipu HeoOxoauMocCTH A1t 00YYaIOMIMXCS ¢ MHBAIMIHOCTHIO IPOLIEAYpa OLCHUBAHUS PE3YIbTAaTOB
00y4eHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4u (3a7aHus1), KOHTPOJIbHBIE pabOTHI, TECTHI U JP.) U METOJOB UX MCIOIb30BaHMS, IPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAINH CTY/JICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-3 CHOCOOHOCTBIO pellaTh 33a41 aHaIu3a 1 JlomKkeH 3HaTh -peAMeT U IPUHLUIIBI
pacdera XapaKTepPHCTUK dJIEKTPUUYECKHX IIeTIell  MHKPOCXEMOTEXHHKH; -(DYHKIMOHAIHHOE
Ha3HA4YCHUE, XapaKTEPUCTUKH, [IAPAMETPhI
Y KOHCTPYKTHUBHO-TEXHOJIOTMYECKOE
UCIIOJIHEHHE aHAJIOTOBBIX U LIU(POBBIX
MHTETPaJbHBIX MUKPOCXEM; - 0COOEHHOCTH
IIPUMEHEHHS] NHTETPAIbHBIX MUKPOCXEM B
AIEKTPOHHBIX YCTPOKUCTBAX Pa3IUIHOIO
(YHKIMOHATBHOTO HA3HAYECHHUS. ;
I[OJDKGH YMCETbB -BBIIIOJIHATE CUHTE3,
aHaJIN3, pacyeT U ONTUMU3ALNIO
MHUKPOIJIEKTPOHHBIX YCTPOMCTB; -
OINPEACIATh XapaKTEPUCTUKH U ITapaMeTPhbl
HHTCIrpajibHbIX MUKPOCXEM; - IPUMCHATH
MUKPO3JIEKTPOHHBIE U3IENINS [IPU
MMPOCKTUPOBAHHUHU U MOACPHU3ALIUN
AJIEKTPOHHOM anIaparypsl.;
JlomxeH BIazeTh - METOiaMU
CXEMOTEXHUYECKOTO NPOEKTUPOBAHUS
MHUKPOJIEKTPOHHBIX YCTPOUCTB C
HCIIOJIb30BaHUEM CPENICTB
ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA; -
METOAMKAMH IKCIIEPUMEHTAIIBHBIX
HCCIIEI0BAHUM MUKPO3JIEKTPOHHBIX
YCTPOWCTB.;

ITK-1 CITOCOOHOCTBIO CTPOUTH MPOCTEHIITHE
dbuznYeCKre U MaTeMaTHIECKUE MOJICITH
npuOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK
AJIEKTPOHUKHU ¥ HAHOZJIEKTPOHUKHU PA3TUYHOTO
(bYHKIMOHATBHOTO HA3HAYEHUS, a TAKXKe
MCIIOJIB30BaTh CTAHAPTHBIE MPOTPAMMHBIC
CPEICTBAa UX KOMITBIOTEPHOTO MOACIUPOBAHUS

OO0mre XapaKTepUCTUKU TOKa3areield M KPUTEPHEB OIICHWBAHMS KOMIIETEHIIMA Ha BCEX JTamax
IIpUBEACHBI B TabiuLe 2.
Tabnuua 2 — O01Iue XxapakTepuCTHUKY NToKa3aTeseil U KpuTepueB OLEHUBaHMsI KOMIIETEHLIUH 10 ATanam

[Tokazarenu u
3HaThL Ymern Bmangers
KpUTEPHH
Otnnyno (Beicokuit OOmanaet Gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer paborty,
YPOBEHb) U TEOPETUUYECKUMU MPAKTHYECKUX YMEHUH, MIPOBOJIUT OLICHKY;
3HAHUSIMU B MpeEIeIax TpeOyeMBIX JUIsl pa3BUTHUS  COBEPIICHCTBYET JIEHCTBHS
n3ydaeMoi 0061acTH ¢ TBOPUYECKUX PELICHUH, paboTsI
MMOHMMAHHUEM TPaHUI] abCcTparupoBaHus
MPUMEHUMOCTH npobiemM
Xoporo (6a30Beiii  3HaeT (HaxTel, MpUHIUTIEL,  O0agaeT Auana3oHOM bepet oTBETCTBEHHOCTH 32
YPOBEHD) MPOILIECCHI, 00IITHE MPaKTUYECKUX YMEHUH, 3aBepIICHUE 33]a4 B
MOHSITHS B IpeJiesiax TpeOYEMBIX ISl peIIEHUsT  MCCIICIOBAaHUH,
u3ydaeMoil obmacTu OTpeieNIeHHBIX MPOOIeM B MIPHUCIIOCA0INBAET CBOE
001acTH UCCIIEJOBAHUS MOBEJICHUE K
00CTOATEIHCTBAM B
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perieHuu npoodiieM

0 (TTOPOTOBBIH
YPOBEHD)

Eemnen.

VYnosnerBopurenbH Ob6namaer 6a30BEIMU

OOIMMHA 3HAHUAMUA

O0mmamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYeMBIMH
JUTSL BBITTOJTHEHHSI TTPOCTHIX
3a/1a4

2 Peasim3zanus KoMIeTeHIIHI

2.1 Komnerenuusa OIIK-3
OIIK-3: crmocoOHOCTRIO pelaTh 3aJadd aHalu3a W pacdyeTa XapaKTePUCTHK JIEKTPHUSCKHX

Pabotaer npu npsiMmom
HaOJIIOAECHUHT

Jnst popMUpOBaHHS KOMITIETEHIIMU HEOOXOMMO OCYIECTBHUTH Psijl ATAIOB. DTarbl (JOPMUPOBAHUS
KOMIICTCHIIMK, MPHMEHSEMbIC JUIi 3TOTO0 BHIbI 3aHSATUH M HUCIOJb3yeMbIe CPEICTBA OLCHUBAHUS
IpeCTaBIeHbI B TabuIe 3.
Tabmuua 3 — Dranbl HOPMUPOBAHHUS KOMIIETCHIIMU U HCIIOJIB3YEMbIE CPEICTBA OLICHUBAHHS

Bunsl 3anstui

Ha3HAYEHH.- 3HAET
METOIOJIOTHIO PEIIICHHS
3a/lay aHaJIM3a U pacyeTa
XapaKTEePUCTUK
AIIEKTPUYECKUX Ieneil B
obnactu
MHUKPOCXEMOTEXHHUKH.

e lHTEpaKkTUBHBIE
MIPaKTUYECKHUE 3aHATHS;
e lHTEpaKkTUBHBIE
nabopaTopHbIE 3aHATHS,
e llHTepakTHBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSTHS,

e JlaGopatopHbie
paboThI;

o Jlexumuu;

e CamocTosiTeNnbHAs

Cocras 3HaTh YMmerhb Brnagers

Coneprxanue -IIPeaMET ¥ TPUHIIUIIBI -BBINIOJHATE CUHTES, - METOJaMH

JTaIloB MHUKPOCXEMOTEXHHUKH; - aHaJIN3, pacueT u CXEMOTEXHHUYECKOTO
byHKIHOHATBHOE ONTUMH3ALHIO MIPOCKTUPOBAHMS
Ha3HAYCHUE, MHUKPO3JIEKTPOHHBIX MHUKPO3JIEKTPOHHBIX
XapPaKTEPUCTHKH, YCTPOICTB; -ONpPENeNiaTh  YCTPOMCTB C
napaMeTpsl U XapaKTePUCTHKH H HCIIOJIb30BAaHUEM CPEJICTB
KOHCTPYKTUBHO- napameTpbl MHTETPAIbHBIX aBTOMATH3UPOBAHHOTO
TEXHOJIOTUYECKOE MHUKPOCXEM; - IPUMCHSITh TTPOSKTUPOBAHUS, -
WCITOJITHCHHE aHAJIOTOBBIX  MHKPOXJIEKTPOHHBIC METOIMKAMU
U IIUPPOBBIX U3ISIHS TIPU AKCIIEPUMEHTATBLHBIX
HWHTETPAIbHBIX MIPOCKTUPOBAHHUH H HCCIeN0BaHUI
MHUKPOCXEM; - MOJICPHH3AINH MHUKPO3JIEKTPOHHBIX
0COOCHHOCTH MPUMEHEHHUS AIIEKTPOHHOM ammaparypbl. yCTPOUCTB.
WHTETPATBHBIX
MHKPOCXEM B
AIIEKTPOHHBIX
YCTPOMCTBAX Pa3NIUYHOTO
(YHKIIMOHAIBHOTO

e lIHTepakTuBHBIE
MIPaKTUYECKHUE 3aHATHS;
e lIHTepakTuBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIE
JIEKLIUU;

e [IpakTnueckue
3aHSTHS,

e JlaboparopHsbie
paboTHI;

o Jlekuuu;

e CamocTosTeNnbHas

e lIHTEepaKkTUBHBIC
MIPaKTUYCCKHUE 3aHATHS;
e lIHTEepaKkTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlabGoparopHsbie
paboTHI;

e CamocrosiTenbHas
pabora;
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pabora;

pabora;

Hcnons3zyemslie
CpencTBa
OLICHUBAHUs

e KouTtponbHas padora;
e Ortuer no
naboparopHoii pabore;
o JlomalHee 3aJaHue;
e Ortuer no
WHIUBUIYATEHOMY
3aJJaHHIO;

e Ormnpoc Ha 3aHATHSIX;
e Pacuernas pabora;

e KOHCHEKT

e KonrpomnbHas pabora;
e Ortyer no
naboparopHoii pabore;
o JlomamHee 3amaHue;
e Ortyer no
WHIUBUIYATEHOMY
3a/1aHuIo;

e Ormpoc Ha 3aHATHSIX;
e Pacuernas pabora;

e KoHncnekr

e Otuer o
naboparopHoii pabote;
e JlomariHee 3a/1aHue;
e Otuer no
VH/IMBUYaIbHOMY
3aJ1aHuIo;

e Pacuernas pabora;
e 3auer;

CaMOIIOATOTOBKHU; CaMOIIOATOTOBKHU;
e TecT; e Tect;
e 3ader; e 3ayer;
dopMyTUpOBKa TOKa3aTejaei M KPUTEPHEB OILICHUBAHHS JTaHHOW KOMIICTCHIIMU TIPUBEICHA B
Tabmure 4.
Tabnuna 4 — [Tokazareau U KpUTEPHUH OLICHUBAHKS KOMITETCHIIMHA HA dTarax
Cocras 3HaTh YMmerh Brnanern
OtinyHO e 3HaeT METOIOJIOTHIO e VYmeer pemiath 3a1a4y ~ ® (CBOOOAHO BiajeeT

(BBICOKMI yPOBEHbB)  pelleHMs 3a1aud aHaIn3a
U pacueTa XapaKTepUCTHK
ANEKTPUYCCKUX TICTICH.
3HaeT cyTb 3a/1a4
aHalM3a M pacyera
HECTAaHAAPTHBIX
AIEKTPUYCCKUX TICTICH.
3HaeT pa3IuYHbIe
MOJIXO/IBI PEIICHUS 3a/1a4
aHalM3a M pacyera
ANEKTPUYCCKUX TICTICH. ;

aHaJM3a U pacyera
XapaKTePUCTUK
ANIEKTPUYECKUX LIeTnei
Pa3IUYHBIMHU CIIOCOOAMHU.
YMmeeT 060CHOBAThH
BBIOPAHHYIO METOJUKY.
YmMmeer pemiars 3a1aqy
aHaJIM3a U pacyera
XapaKTEepPUCTUK
AIEKTPUYECKUX LETEN
MOBBILIEHHON CI0XHOCTH

METOAUKAMU IMOCTAaHOBKHU
3a/1a4M, peuIeHus 1
ananuza. Moxer
OpraHU30BaTh U
KOHTPOJUPOBATh paboTy
TPYIIBI JIFOACH.
Kontponupyet paboty,
MPOBOAUT OLICHKY,
COBEPILIEHCTBYET CBOU
JICUCTBUSA U MIPUEMBI
paboTHI. ;

Xoporo (6a30BbIit
YPOBEHD)

e 3HAET METOAUKY
pelLIeHNs 3a/1auu aHaJIn3a
U pacuera XapaKTepHUCTHK
TUIIOBOM AIIEKTPUUYECKON
LeMH ;

e VYMeer peluars 3a1a4y
aHaJIM3a U pacyera
XapaKTEPUCTUK TUIIOBOU
IEKTPUYECKOH LIETIH.
AHanu3 1 GopMHpoBaHUE
BBIBOJIOB SIBJISIETCS
poOJIEeMaTUYHBIM ;

e | Kputnueckun
OCMBICJIMBACT
MOJIy4YE€HHbIE 3HAHUS U
pesynbrarsl. OHaKo,
TTyOOKWI aHau3
BBINIOJIHEHHOH paboThl 1
(hopMHpoBaHUE BHIBOIOB
IPEICTaBIISIET
TPYAHOCTH. 2.
Kommnerenren B
Pa3TMYHBIX CUTYAIHIX
(MoxeT paboTaTh B
KOMaH/Ie ), HallpuMep, B
IpyIIE M0 BHIIOIHEHUIO
n1abopaTopHOU paboTHI.
3. Bnaneer pasHbiMu
crocobamu
MpeJCTaBICHUS
(dbuzmveckoi
uHpOpMaLuH. ;
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e 3HaeT
TepBOHAYaIbLHbIE
IIOHATHS I10 3a4a4YC
aHaJM3a U pacuera
XapaKTEPUCTUK
AMEKTPUYECKUX TICTIEH ;

YA0BIETBOPUTEITBH
0 (MOPOTroBBIH
YPOBEHb)

e PaGotaet npu npssmom
HaOJIIONCHNY;

e OO0Onamaer IUIIb
HavaJIbHBIMUA YMCHHSMH,
TpeOyeMbIMH 15t
pelIeHH s 3a/1a91 aHAJIN3a
U pacyera XapaKTepPHCTHK
AEKTPUUCCKHX LereH ;

2.2 Komnerennus IK-1
[1K-1: ciocoOHOCTBIO CTPOUTH MpOCTeHIINe (PrU3nYecKue U MaTeMaTH4eCcKre MOAETH MpHOOpOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHONIEKTPOHUKH PA3IMYHOIO (YHKIHOHAIBHOIO
HA3HAYCHMs, a TaKXKe WCIOJIb30BaTh CTAaHAAPTHBIE MNPOrPAMMHBIE CPEICTBA HX KOMIIBIOTEPHOIO
MOJIEJTUPOBAHHUS.
Jiist hopMHupOBaHUS KOMIIETEHIINH HEOOXOANMO OCYIIECTBUTH PsAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIIETEHUUH, MPUMEHSEMbIE JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3YeMbIC CPEICTBA OLICHUBAHUS

MpeCTaBJICHbI B TAOIHIIE 5.
Tabmuua 5 — Dranbl GOpMUPOBAHHUS KOMIIETCHIIMU U HCIIOJIB3YEMbIE CPEICTBA OLICHUBAHHS

Cocras 3HaTh Y™mers Bnagers

Coneprxanune -IIPEAMET U IPUHLUIIBI -BBIIIOJIHATH CUHTES, - METOJaMH

3TaroB MHUKPOCXEMOTEXHUKH; - aHaJIN3, pacueT u CXEMOTEXHUYECKOTO
(GYHKIIMOHAIbHOE ONTUMH3ALHIO IIPOEKTUPOBAHHUS
Ha3HauEHUE, MHUKPO3JIEKTPOHHBIX MHUKPO3JIEKTPOHHBIX
XapaKTEePUCTUKH, YCTPOICTB; -ONPENENIATh  YCTPOMCTB C
napaMmeTpsl U XapaKTEPUCTUKH U HCIIOJIb30BaHUEM CPEJICTB
KOHCTPYKTHBHO- IIapaMeTpbl HUHTETPAIbHBIX ABTOMAaTH3UPOBAHHOTO
TEXHOJIOTMYECKOE MHUKPOCXEM; - IPUMEHSTh IPOEKTUPOBAHUS; -
VCIIOJIHEHHME aHAJIOTOBBIX  MHUKPOXJIEKTPOHHBIE METOAUKAMU
U I (POBBIX U3JENUS IPU AKCIEPUMEHTAIbHBIX
MHTETPaJIbHBIX IIPOEKTUPOBAHUU U UCCJICJOBAHNN
MHUKPOCXEM; - MOJEpPHU3ALINH MHUKPO3JIEKTPOHHBIX
0COOEHHOCTU IPUMEHEHHUS AJIEKTPOHHOM anmaparypbl. yCTPOMCTB.
MHTETPaJIbHBIX
MHUKpPOCXEM B
AIIEKTPOHHBIX
YCTPOWCTBAX Pa3IudHOIO
(YHKIIMOHATIBHOTO
Ha3Ha4YEHUS.

Bunsl 3anstuii

e lHTepakTuBHBIC
[IPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTUBHBIE
JIEKIIWH;

e [IpakTnueckue

e lHTepakTHUBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTEpakTHBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIE
JIEKIIH;

e IIpakTHueckue

e lHTepakTUBHBIE
MPAKTHUYECKUE 3aHSITHS,
e llHTEepakTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie
paboTHI;

e CamocrosiTenbHas

3aHSTHS, 3aHSTHS, paborta;
e JlaGopatopHbie e JlaboparopHsbie

paboThI; paboThI;

o Jlexnuu; o Jlexiuu;

e CamocrosarenpHas
pabora;

e CamocTosTeNpHAas
pabora;

Hcnons3yemslie e KoutponbHas pabota; e KoHrposnbHasg pabora; e Otuer no
cpencTaa e Ortuer 1o e OTyeT 1o naboparopHoit pabore;
OLICHUBAHHUS n1abopaTopHoii paboTe; 1abopaTopHOi paboTe; e JlomalHee 3a1aHuE;
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o JlomarmHee 3aaHue;
e OTuyer no
WHIUBUIYAIEHOMY
3aJ]aHUIO;

e Omnpoc Ha 3aHATHIX;
e Pacuernas pabora;
o Komncrekr

e JlomamrHee 3amaHue;
e Ortuer 1o
WHJIMBUIYaJIbHOMY
3aJIaHUIO;

e Ornpoc Ha 3aHATHSIX;
e Pacuernas paOora;
e Komncmekr

e Otuer no
WHIUBUAYAIbHOMY
3a/1aHuIo;

e Pacuernas pabora;
e 3ayer;

CaMOIIOATOTOBKHU; CaMOIIOATOTOBKHU;
e TecT; e TecT;
e 3ader; e 3ayer;
dopMyTUpOBKa TOKa3aTejIe M KPUTEPHEB OILICHUBAHHS JTaHHOW KOMIICTCHIIMM TIPUBEICHA B
Tabmurge 6.
Tabnuna 6 — [Tokazarenu U KpUTEPHUH OLICHUBAHKS KOMITETCHIIMH HA dTarax
Cocras 3HaTh YMmerhb Brnangers
OT1nu4HO e 3HAeT METOJUKY e YMeeT CTpOoUTh e (CBO0OOIHO BiazieeT

(BBICOKUI YPOBEHb)

Xoportio (6a30BbIi
YPOBEHB)

aHam3a 1o
000CHOBaHHOMY BHIOODY
MPOCTEUIIINX
(bU3HYECKHUX U
MaTreMaTu4eCKhX
MOJIeNIel TPUOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK AJICKTPOHHUKHU
Y HAHODJICKTPOHHUKH
Pa3TUIHOTO
(bYHKIIMOHAIBHOTO
Ha3HaueHus. 3HACT
pas3IM4YHbIC CTaHIaPTHBIC
MIPOrpaMMHEIE CPEJICTBA
UX KOMITBIOTEPHOTO
MOJICTTHPOBAHMS, HX
JOCTOMHCTBA U
HEIOCTaTKH. |

e 3Haer oOuiue
MPUHIUIIBI TOCTPOSHHUS
(bu3UYeCKUxX u
MaTeMaTH4eCKUX
Mojenel mpruoopoB,
CXEM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKH
1 HAaHOJIEKTPOHUKHU
pa3IMYHOro
(GYHKIIMOHAIBHOTO
Ha3HayeHHs. 3HaeT
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MpocTeuIme
¢busnveckue u
MaTeMaTH4YeCKUE MOAETU
npuOOpOB, CXEM,
YCTPOMCTB U YCTAHOBOK
AIIEKTPOHUKH H
HaHOXJIEKTPOHUKHU
pa3IMYHOrO
(YHKIIMOHAJIBHOTO
HAa3HAYEHUA. YMEET
000CHOBaHHO BBHIOMPATH
Y IPUMCHSATH
CTaHapTHbHIE
pOrpaMMHEBIE CPEJICTBA
JUISL KOMITBIOTEPHOTO
MOJICTTUPOBAHHUS
IIPOLIECCOB B
(dbuznvyecKkux u
MaTeMaTH4eCKUX
MOJIENISIX TPUOOPOB,
CXEM, YCTPOMICTB U
YCTaHOBOK AJIEKTPOHUKH
Y HAHORJIEKTPOHUKH
pa3IMYHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHMUS, ;

e YMeeT NpuMEHSTh IS
peleHns 3ana4d
W3BECTHBIE IPOCTEUIINE
¢buznveckue u
MaTeMaTH4eCKUue MOAETU
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK
ANIEKTPOHUKH U
HAHOXJIEKTPOHUKH
Pa3IU4YHOrO
(YHKIIMOHAIBHOTO

METOUKAMH ITOCTAHOBKH
3a/1auu, peuIeHUs U
aHaJu3a MOJTyUYCHHbBIX
pe3ynbraroB. 2.CB0OOIHO
BJIAJICET PA3HBIMH
CTaHIapPTHBIMU
IPOTPaMMHBIMHU
CPEICTBAMH JIISI
KOMIIBIOTEPHOTO
MOJICITUPOBAHHUSI
IPOIIECCOB B
(u3nUeCcKux u
MaTeMaTHIeCKUX
MOJIeJIAX IpUOOpOB,
CXeM, YCTPOUCTB U
YCTaHOBOK JJICKTPOHUKH
Y HAaHODJIEKTPOHHUKHU
Pa3TUIHOTO
(YHKIIMOHAJIBHOTO
HazHaueHus. CBOOOIHO
BJIaJIee€T METOIUKAMU
IKCIIEPUMEHTAITLHBIX
UCCIIEOBAHUM
MHUKPO3JIEKTPOHHBIX
YCTPOMCTB. ;

e | .Kputnueckun
OCMBICJIMBACT
MOJIy4YE€HHBIE 3HAHUS U
pe3ynbrarsl. OnHaKo,
IyOOKH aHaIn3
BBITIOJTHEHHON paboThI U
(opmMHpOBaHUE BHIBOJIOB
MIpeJICTaBIISIET
TPYAHOCTH. 2.
KomnerenTen B
Pa3IUYHBIX CUTYaLUIX
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VYIOBIETBOPUTEIBH
0 (TTOPOTOBBIH
YPOBEHD)

CTaHJapTHbIE
IIPOrpaMMHBIE CPEICTBA
UX KOMIIBIOTEPHOTO
MOJIEIIUPOBAHUSL. ;

e 3Haer
II€pBOHAYaJUIbHbIE
MOHATUS O GU3NYECKUX U
MaTeMaTH4eCKUX
MoJIeNIsiX puOopoB,
CXEM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKH
1 HAaHOJIEKTPOHUKHU
pa3IMyHOro
(bYHKIIMOHATBHOTO
HaszHaueHus. Mmeer
¢bparmenTapHoe
IIPEJCTABICHUE O
CTaH/IapTHBIX
IIPOrpaMMHBIX Cpe/ICTBaX
KOMITbIOTEPHOTO
MOJIEITUPOBAHHUS
puOOpOB, CXEM,
YCTPOMCTB U YyCTaHOBOK
ANIEKTPOHUKH U
HAHO3JIEKTPOHUKHU
pa3IUYHOro
(bYHKIIMOHATIBHOTO
Ha3HAYEHHUS. ;

Ha3HaYeHUs. YMeeT
MIPUMEHSITh CTaHapTHBIC
MIPOrpaMMHBIE CPEICTBA
U1 KOMIIBIOTEPHOT'O
MOJICTTUPOBAHHUS
MIPOIIECCOB B
(bu3nvYecKux u
MaTreMaTu4eCcKuX
MOJIENISIX TPUOOPOB,
CXEM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKH
Y HAHODJICKTPOHHUKH
Pa3IU4YHOTO
(YHKIIMOHAIBHOTO
Ha3HAYCHHUS. ;

e VYMeeT IPUMEHSATh Ha
[IPaKTHKE €TMHUYHbIE
THUIIBI IPOCTEHIINX
MOJIENEH. YMeeT
IPUMEHATH (PparMeHThbI
CTaH/IapTHBIX
IIPOrpaMMHBIX CPEACTB
JUISL KOMITBIOTEPHOTO
MOJIETTUPOBAHHUS
IIPOLIECCOB B
(bU3UIECKUX U
MaTeMaTU4ECKUX
MoJIeNIsiX pHOOpOB,
CXEM, YCTPOMICTB U
YCTaHOBOK JIEKTPOHUKH
1 HAaHOJIEKTPOHUKHU
pa3Iu4HOrO
(YHKIIMOHAJIBHOTO
HAa3HAYCHHUS. ;

(MoxeT paboTarh B
komaHie); 3. Brnageer
Pa3HBIMHU CIIOCOOaAMHU
MIPEICTABICHHUS
(dbuzmveckoi
uHpOpMaLUH. ;

e PabotaeT npu npsiMom
HaOJIIONEHNY;

ACATCIIbHOCTH,

XaPAKTCPUIYIOIINUX ITallbl

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
Jns peanuzanuy BbIIICTIEPEUUCIEHHBIX 3a7a4 00y4eHUs! HCIONb3YIOTCS THUIOBBIE KOHTPOJIbHBIE
3a/IaHMsl UM MHBIE MaTepualibl, HEOOXOAUMBIC ISl OIEHKH 3HAHWM, YMEHHM, HaBBIKOB M (MJIM) OMBITA

00pa3oBaTeIbHO MPOrPaMMBI, B CJISIYIOIIEM COCTaBE.

3.1 Bonipochl Ha caMONOATOTOBKY

3.2 TecToBbIe 3a1aHUA

3.3 3auér

OCHOBHBIM pasacjiaM JUCHUITIINHBI.
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(dbopMuUpOBaHUS KOMIIETEHIIUH B TMPOIECCE OCBOCHHUS

XapaKTepI/ICTI/IKI/I HUACAIIBHOTO U HEUICAJIBHOI'O OIICPAMOHHOIO YCHUIIUTCIIA
KOHTpOJ'IB YECTHOCTH

1. 3axons! bynesoii anre6psl. 2. O003HaUEHUE JIOTHYECKHUX 3JIEMEHTOB

bank 3aa4 II0 Pa3IM4YHbIM pasaciiaM AUCHUIIIINHBIL. HepequL KJIFOUEBBIX BOIIPOCOB II0
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— 1. PeanusoBarb cxemy MynbTUIUIEKcopa X/y. 2. Peanu3oBarh cxeMmy AeMyabTUIUIEKcopa X/y. 3.
PeanuzoBare cxemy mmgparopa x/y. 4. PeanuzoBars cxemy nemmudparopa x/y. 5. PeanuzoBars cxemy
ACUHXPOHHOTO cyeTdnka. 6. Peann3oBarb cxeMy CHHXPOHHOIOCUETUHKA.

3.4 TeMbI TOMAIITHUX 3aJaHUI
— KonTpois yeTHOCTH

3.5 TeMbl HHAUBUAYAJBHBIX 32aHUH
— CuHTE3 CXeM Ha OCHOBE YCTPOMCTB IMOCJIEI0BATEILHOCTHOTO THITA
— CuHTE3 CXeM Ha OCHOBE YCTPONCTB KOMOMHAIITMOHHOTO THIIA

3.6 TeMbI OIIPOCOB HA 3AHATHSAX
—  MYJIBTHIUIEKCOPBI U IEMYIBTUILIEKCOPBI
— MuHMMH3AIMS JIOTHYECKUX YCTPOHCTB
— XapaKTepUCTHKU HI€aJTbHOTO U HEUIEATBbHOTO ONIEPAIMOHHOIO YCUIIUTENS
— KoHTtpons yeTHOCTH
— CUCTYHKHU
— llenu u 337291 MEKPOCXEMOTEXHUKHU
— Cucrembl CUUCIICHUS
— TIpeobpazoBarenu Kom0B
— CTabmIM3aTophl TOKA
— JIOTMYECKHE DIIEMEHTHI U UX CXEMOTEXHHUECKas peann3aius
— IIporpammupyemble JIOTHYECKHE MATPHUIIBI
— Peructpst
— CnocoOsI 3anucu (GyHKIHMI anreOpbl JJIOTUKU
— Pacuer TUMOBBIX CXeM Ha ONEPALUOHHBIX YCHIIUTESIX
— Cueruyuku
—  MYJIBTHUIUICKCOPHI M IEMYITBTUTLICKCOPBI
— BBIYUTATEIN
— JleauTenu 4acToOThI
— CuHTe3 JOTHYECKUX AJIEMEHTOB B 3aJJaHHOM Oazuce JID
— CyMMaropsl 1 KOMIIapaToOphl
— Hludparops! u nemudparopsl
— 3akoHbI OyneBoii anredpsl

3.7 Tembl KOHTPOJIBLHBIX PadoT
— MYJIBTHIUIEKCOPBI U IEMYIBTUILIEKCOPBI
— ACHHXPOHHBIE CUETYUKH U JIEITUTEIN YaCTOTHI

3.8 TembI pacuyeTHbIX padoT
— MuHuMH3a1Ms JOTMYECKUX YCTPONCTB
— CucreMsbl CUUCIIEHUS
— CnocoOsI 3anucy GyHKIIUM anreOpbl JTIOTUKU
— Pacder THIIOBBIX cXeM Ha OTIEPAIIMOHHBIX YCHUIIATEISX
— Cueruuku
— MYJBTUIUIEKCOPHI U IEMYITBTHITIIEKCOPBI
— JleauTenu 4acTOThI
— CuHTe3s JIOTHYECKUX DJIEMEHTOB B 3aJaHHOM Oazuce JID
— CymMaropsl 1 KOMITapaTopbl
— Iludparops! u nemmdparops
— 3akoHb! OyneBoii anredpsl

3.9 Temb1 1a00paTOpHBIX padoT
— TunoBble cxeMbl HA OCHOBE ONEPAIIIOHHOTO YCHIIUTES
— DyHKIMOHAJIBHBIE Y3JIbl YCTPONCTB KOMOMHAIIMOHHOTO THIIA
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— OyHKUHMOHAIBHBIC Y3JIbl YCTPOUCTB MOCIEI0BATEIIBHOCTHOIO TUIIA

4 Metoan4yecKkue MaTepHaJibl
s obecniedeHust mporecca OOydeHUsI M PEIICHHS 3a7ad OOYYCHHS HCIIONB3YIOTCS CIICTYIOITHE
Marepuabl:
— METOAMYECKHE MaTepuaibl, OIpeAessioulie MpOoLeaypbl OIEHUBAaHUS 3HAHUM, YMEHHI,
HABbIKOB U (WJIM) OMbBITA JCSITENbHOCTH, XapaKTePU3YIOIIUX ATambl (Op-MUPOBAHUS KOMIIETEHLUH,
comtacHo 1. 12 paGoyeil mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Jlerocraee H.C. Muxkposnekrponuka: Yue6.mocooue/ H.C. Jlerocraes, K.B.Uersepros -
Tomck: Onp  Korrent, 2013. - 172 cISBN 978-5-4332-0073-9. [OnekrpoHHbIii pecypc]. -
http://ie.tusur.ru/docs/Ins/me.rar
2. Jleroctaee H.C., YerBeproB K.B. MUuKpO31€KTpOHUKA: METOAMYECKUE YKa3aHHUA IIO
M3YYCHHUIO JUCHUIUIMHBL. — Tomck: DakynbTeT aucTtaHnuoHHOro oOydenus, TYCVYP, 2012. — 86 ¢
[DnexrponHbIii pecypc]. - http://ie.tusur.ru/docs/Ins/me_mu.rar

4.2. lomoiHMTEIbHAS JIUTEPATypa
1. HlapamoB A.B. Mukposnekrponuka.lluppoBas cxemorexnuka: Yueb.mocobue /
A .B.IITapanos. —Tomck: ToMcK. roc. yH-T CHUCTEM YIp. U paanodneKkTpoHuku, 2007. — 162 c., ISBN 978-
586889-400-8-90 905k3 (namuune B 6ubarorexke TYCVYP - 90 3k3.)
2. EdumoB U.E. OCHOBBI MHUKpOIJNEKTPOHUKH: YueOHuk:. 3-e., crep.- CII6.: MzmarembcTBO
"Jlanp", 2008.-384 c.: uin.- (Yuebnuk nns By3a. CnenuanbHasi auteparypa.) ISBN 978-5-8114-0866-5
[Dnexrponnsii pecypc]. - https://e.lanbook.com/reader/book/709/#1

4.3. Ob6s13aTes1bHbIE YUeOHO-MeTOAMYECKHUE 0Co0ns

1. I[apanoB A.B. Mukposnekrponuka: Y4. mocodue. — Tomck: ToMckuii rocynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBJICHUS U paauoIeKTpoHUukH, 2013 — 138 c.- maboparopubie pabotsl cTp. 111-
124. [OnextponHsiii pecypc]. - http://www.ie.tusur.ru/docs/mel.zip

2. Jleroctaee H.C., YerBeproB K.B. MHuKpO3IEKTpOHUKA: METOAMYECKUE YKa3aHHUA IIO
W3YYEHHUIO NUCHUIUIMHBL. — ToMmck: dakynbTeT aucTaHuuoHHoro obyuenus, TYCVYP, 2012. — 86 c.
caMmocCT. paboTa 1o MOJATOTOBKE K MPAKT. 3aHATHIM.,KOHTPOJIBHBIM Pad0TaM,0NpocCy Ha 3aHATUSX cTp.9-79.
- [DnexTponubIit pecypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

3. Jleroctaece H.C., YerBeproB K.B. MHUKpPOSIIEKTPOHUKA: METOAUYECKHE YyKa3aHUS II0
U3ydyeHHIo auciumiInebl. — Tomck: dakynsrer auctanuuoHHoro odyuyenus, TYCVYP, 2012. — 86 c.
perieHue MPAKTUYECKUX 3a1a4 ctp.9-79 [DneKTpOoHHBII pecypc]. -
http://www.ie.tusur.ru/docs/Ins/me_mu.rar

4.4. Ba3bl JaHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI
1. Tlporpammuoe obecnieuerne - ASIMEC
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