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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokon Ne 43 or« 1 » 2 2017 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenpHOTO craHmapra Beicmiero obOpazoanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(cnermmanpHOCTH) 28.03.01 HanoTexHOMOTMM M MUKPOCHUCTEMHAsl TEXHHKA, yTBepkaeHHoro 2015-03-06

rojia, pacCMOTpeHa M YTBEp)KIeHa Ha 3acemaHuu kKadenpel « 28 » 11 2016 roma, mpoTOKOI
Ne 42 .

PazpaboTunku:
JIOTICHT, KaH/. TexH.HayK kad. [IpD Caron B. M.
[Ipodeccop kad [1pD Jlerocraes H. C.

3aBenyrommii odecriednBaromei kad.
IIp> Muxanpsuenxo C. I.

Pabouast mporpamma cornacoBana ¢ GakyasTeToM, TPOPHIMPYIOIIEH M BRITYCKAIOIICH KadeapamMmu
HaIpaBJeHUs OJTOTOBKHU (CIEUATBLHOCTH).

Hexan ®OT Boponun A. 1.

3aBenyromuii BEITyCKaroIen kag.

O] Tposn I1. E.
OKCIepTHI:

3am. 3aB. Kadenpoii [IpdD no
MeTOoAMYECKoi padoTte,mpodeccop

kad.ITp> Jlerocraes H. C.
IIpencenarens METOA. KOMHCCUU
OOT, nouent kad. DI Uucroenona U. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
®dopMUpOBaHNE HABBIKOB CXEMOTEXHUYECKOTO MPOSKTUPOBAHUS MUKPOIICKTPOHHOMN amnmaparypbl

1.2. 3agaum AMCHMIIMHBI
— @opMUpOBaHUE 3HAHWH O TMpeAMETe, MPUHIUINAX, COBPEMEHHBIX U MEPCHEKTUBHBIX
HalpaBJICHUSAX, MaTEMaTHYeCKOM  amnmapareé MHUKPOCXEMOTEXHHMKH; 3HAaHMM O  Ha3HAUCHUH,
XapaKTEPUCTUKAX M TapamMeTpax MU(PPOBBIX M aHAIOTOBBIX HMHTETPAIBHBIX MHUKPOCXEM;(HOpPMHpPOBAHHUE
HaBBIKOB CHHTE3a,aHalii3a U MOJCIUPOBAHUS MHUKPORJICKTPOHHOM ammaparypsl € HUCHOJIb30BaHUEM
CPEIICTB aBTOMATH3UPOBAHHOTO TIPOCKTHPOBAHUS, a TakKXe OKCIIEPUMEHTAIBLHOIO HCCIICIOBaHUS
MHUKPO3JIEKTPOHHOU anmaparypbl

2. Mecto nucuuiuiaiabl B cTpykrype OITOII
Hucnunnuna «Mukpocxemorexuukay (b1.B.OJ1.12) otHocuTcs k 010Ky 1 (BapuaTuBHas 4acTh).
[IpenmiecTByroUMMH  JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  HadallbHbIE  3HAHUA, SBISAIOTCA
ClIeIyIolIne NUCHUIUIMHBL: MHkeHepHas W KoMmIbloTepHas rpaduka, Maremaruka, TBepmoTenbHas
AIIEKTPOHHUKA.
[TocrneayromuMu TUCIUTUIMHAMY SIBIISTFOTCS: 3alllUTa BBIMTYCKHOW KBaTH(DHUKAIIMOHHOW pabOTHI,
BKJIIOYasl MMOATOTOBKY K MPOLIEAYPE 3aIIUThI U MPOLEAYPY 3aIIUTHI.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHUS JUCHUIIMHBI

[Tponiecc n3ydeHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIOMUX KOMITCTCHITU:

— OIIK-3 crmocoOHOCTBIO pemiaTh 3ajadyd aHaju3a U pacdyeTa XapaKTEPUCTHK AJIEKTPHUUYCCKUX
LIeTICH;

— TIK-1 cmocoOHOCTBIO TPOBOAWTH (DU3MKO-MATEMATHYECKOE MOICIUPOBAHUE HMCCIICIYSMBIX
MIPOIIECCOB HAHOTEXHOJOTUH U OOBEKTOB HAHO- M MHUKPOCHUCTEMHOM TEXHHKH C HCIOJIb30BaHUEM
COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTHIA;

B pe3ynbrare nusydeHus: AUCUUILUIMHBI CTYCHT JIOJKEH:

— 3HATh -MpeAMET U MPUHIUIB MHKPOCXEMOTEXHUKHU; -(YHKIMOHAIbHOE Ha3HAYCHUE,
XapaKTEePUCTUKH, TTAPAMETPhl U KOHCTPYKTHBHO-TEXHOJIOTUISCKOE UCTIOJTHEHHE aHAJIOTOBBIX U ITU(POBBIX
WHTETPAIBHBIX MHKPOCXEM; - OCOOCHHOCTH NPHMEHEHHUS WHTETPAJbHBIX MHUKPOCXEM B 3JIEKTPOHHBIX
YCTPOMCTBAX Pa3IMYHOTO (DYHKITMOHATHLHOTO HA3HAUCHUSI.

—  yMeTb -BbIIOJHATh CUHTE3, aHAJIU3, pacyeT U ONTUMHU3ALMI0 MUKPO3JIEKTPOHHBIX YCTPOMCTB;
-ONpEeAeNATh  XapakTePUCTUKW W THapamMeTpbl  UHTErPANbHBIX  MHUKPOCXEM; -  IPUMEHSATH
MHKPORJIEKTPOHHBIE U3JIETUA IMPH MPOCKTUPOBAHNU U MOJEPHU3ALMHU FJIEKTPOHHOM alllapaTypsl.

—  BJAJETh - METOIAMH CXEMOTEXHUYECKOTO ITPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX YCTPOUCTB €
UCIIONB30BAaHUEM  CPEJCTB  aBTOMAaTHU3WPOBAHHOTO  MPOEKTUPOBAaHHUSA; -  MeToAaMHu  (DU3HKO-
MaTeMaTH4YeCKOTO0 MOJICTUPOBAHUS HCCIECAYEMBbIX TPOIECCOB HAHOTEXHOJIOTMHM U OOBEKTOB HAHO- H
MUKPOCHUCTEMHOW TEXHUKH; - METOJUKAMH SKCIIEPUMEHTAJIbHBIX MCCIEIOBAHUN MHUKPOIEKTPOHHBIX
YCTPOWCTB.

4. O0beM JMCHMILIMHBI M BUABI Y4e0HOM padoThI
OOmast TpyAOEMKOCTh IUCLMILIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI M NpPEACTaBICHA B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Bunpl yueOHOI esTenbHOCTH Bcero gacos Cemectpsl

7 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 70 70
Jlexnun 36 36
[TpakTHyeckue 3aHATHS 22 22
JlaGoparopHbie paboThI 12 12
W3 HuX B MHTEepakTUBHON (hopme 14 14
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CamocrosTenpHas padbota (Bcero) 74 74
[TonroroBka K KOHTPOJIBHBIM paboTam 12 12
BrimoiHeHrEe HHIUBUAYAIBHBIX 3aIaHUN 8 8

OdopmieHre 0TYETOB IO JIA0OPATOPHEIM padboTam 12 12
[IpopaboTka IeKIMOHHOTO MaTepuaa 22 22
[TonroroBka K MpakKTUYECKUM 3aHATUSM, CEMUHApaM 20 20
Bcero (6e3 sx3ameHa) 144 144
OO0mmas Tpy10eMKOCTh 144 144
3auetHbie Enunuiibt 4.0 4.0

5. Conep:xaHue TUCHMILIHHBI

5.1. Pa3aesnl JUCHUIIMHGLI 1 BUABI 3AaHATHI
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabmua 5.1 — Pa3nensl fUCHUIUIMHEBI U BUIBI 3aHATHI
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7 cemecTp
1 1. Ilpenmer, ey u 3a1auu 2 2 0 2 6 OIIK-3, ITIK-1
MHUKPOCXEMOTEXHUKH.
2 2.Maremarnyeckuii anmnapar 2 4 0 8 14 OIIK-3, [1K-1
MHUKPOCXEMOTEXHUKH.
3 3. LludgpoBble MUKPO3IEKTPOHHBIE 14 6 4 33 57  OIIK-3, IIK-1
YCTPOHCTBA KOMOMHAIIMOHHOTO THITA
4 4 IludpoBble MUKPOAIIEKTPOHHBIE 12 6 4 22 44  OIIK-3, I1K-1
YCTPOKCTBA MOCIIEIOBATEIIEHOCTHOTO
TUTIA
5 5.0CHOBEBI aHAJIOTOBOM 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 pa3aenoB TUCIUTUIAH (TI0 JIEKIMSAM) TIPUBEICHO B Tabmwuie 5.2.

Ta6nuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)

HaszBanus pasnenos

CoaeprkaHue pa3esioB JUCHUILTAHBI 10
JICKIHSIM

7 cemecTp

4 TpynoeMKoCTb,

KOMIICTCHIIHN cDOpMI/IpyCMBIC

1 1. Ilpenmer, uenu u 3agauu
MHUKPOCXEMOTEXHHUKH.

2 2.Maremaruueckuii anmapar
MHUKPOCXEMOTEXHHUKH.

3 3. HudpoBsie MUKPOIIEKTPOHHBIE
yCTpOHCTBA KOMOMHALIMOHHOTO THIIA

MUuKpOCXeMOTEXHUKA KaK pas3ziel
MUKPO3JIEKTPOHUKH. [IpyHIMIIBI 1
OCHOBHBIC HaAITpaBJICHUA
MHUKPOCXEMOTEXHUKH. TepMUHBI U
ompeeseHus. DTarbl
CXEMOTEXHUUYECKOTO NNPOEKTUPOBAHUS
MHUKPOJIEKTPOHHBIX YCTPOUCTB.
Knaccugukanus, ycnoBHble rpadpudeckue
0003HauYEeHHUs HHTCIPAJIbHBIX MUKPOCXEM.

2

Hroro

[{udpoBoe KOAMPOBAHKE CUTHAIIOB.
[Mpencrasnenue uudpoBoit nHbpoOpMALIUH.
Maremarnueckuii anmnapar OyJeBoi
anreOpbl. MareMaTu4yecKuii anmapar
TCOPHUU KOHCUHBIX aBTOMATOB.

Hroro

CuHTe3 1 aHanu3
MHUKPO3JIEKTPOHHBIXKOMOMHAIMOHHBIX
uuposbIx ycrpoiicTs.lIndparops
nemupaTopbl. MyIbTHIIIIEKCOPHI U
nemynbTuiuiekcopsl.Liugposeie
cymmaropsl 1 Beraerarenu.L{uppossie
KOMITapaTophl.

JlornueckuenneMenTsl. CXeEMOTEXHHUECKA
speanu3alusl OCHOBHBIX
JIOTUYECKUXDIIEMEHTOB

[TporpammMupyemsble
JIOTUYECKUEHHTETPAJIbHBIE CXEMBI.
ITocTosiHHBIE3aIIOMUHAIOIINE YCTPOICTBA

HUroro

14

OIIK-3,
[1K-1

OIIK-3,
[1K-1

OIIK-3,
[K-1

4 4. 1lucdpoBbie MUKPOIIEKTPOHHBIE
YCTPOMCTBA MOCIIEI0BATEIEHOCTHOTO
TUIA

CuHTE3 M aHAIN3
MHUKPOIJIEKTPOHHBIXIIOCIIEIOBATEIbHOCTH
BIX UG POBBIXYCTPOMCTB. TpuUTTEphI
maMaTH U caBura. CYETUNKH.
Henurennuacrorsl. Pactipenenurenu
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MMIYJIbCOB NYpOBHENU. OniepaTuBHbBIE
3aIIOMHUHAIOLIUEYCTPOUCTBA.

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbITYIIIUMHU)
U o0ecrieynBaeMbIMU (MOCJAETYIONUMH) TUCHUIIIMHAMHA
Paznenbl qUCHUIUIIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECTIeYMBAIOMIMMHE (TPEABIAYIIUMU) U
obecrnieunBaeMbIMH (TTOCIICIYIOIIMMH ) TUCIUTUTHHAMY TTPEJICTABICHBI B Ta0mwmIe 5.3.

Tabnuna 5.3 - Paznenpl AUCIUIUIMHBI 1 MEXIUCIUTUTMHAPHBIC CBS3H

3anoMHHAOIINE YCTPOMCTBA 4
Uroro 12
5 5.0OCHOBEI aHAJIOTOBOM [IpuHIIMIIBI aHATIOTOBOM 4 OIIK-3,
MUKPOCXEMOTEXHUKH. MHUKpPOCXEMOTEXHUKH. OCHOBHbBIE U [K-1
CHeIMaIbHbIC AaHATIOTOBbIE (PYHKIIUH.
Krnaccudukarus aHaJIOTOBBIX
MHTETpanbHbIX cxeM.VHTerpanbHbie
OTEPALIMOHHBIC YCUITUTEIH.
HHucTpyMeHTalIbHbIE aHAJIOTOBbBIE
WHTErPAJIbHBIE CXEMBI.
OcHOBHBIE Yy3JIbI 2
aHAJIOrOBOMMHKPOCXEMOTEXHUKU
Hroro 6
Hroro 3a cemectp 36

HaumMmeHoBaHue JUCUMILIMH

Ne paznenoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO H3yYeHHe 00eCIeYMBAIOIIUX U

o0ecrneynBacMBIX JUCITUITIINH

3alllUTHI U IPOUCAYPY 3alIUThI

5.4. CooTBeTCcTBHE KOMIIETeHIM, (POPMHUPYEeMBbIX IPH U3YYEHUHU AUCUMILIMHBI, M1 BU/I0B 3aHATHI
CootBercTBHE KOMMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AUCLMIUIMHBL, U BHUJIOB 3aHITHN

MpecTaBlIeHo B Tabmuie 5.4
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1 2 3 4 5
[IpenmecTByronme QuCHUIIMHBI
1 UmxeHepHast 1 KOMIIbIOTEpHas Tpaduka + + + +
2 Maremaruka + + +
3 TBepaoTenbHas >IEKTPOHUKA + + +
[Tocnenyromye TMCUUATUIAHBI
1 3amuTa BHITYCKHOM KBaTH(UKAITMOHHON
paboThI, BKIIFOYAs TOJITOTOBKY K MPOIEAype + + + + +




Tabmuma 5.4 — CooTBeTcTBME KOMIIETEHLUMH W BHJIOB 3aHATHH, (OPMUPYEMBIX TNpPU H3yYCHHH

JVCITUTLTUHBI
Bunp! 3ansatui
= ~ s
= 2 ¥
= = Q <
= = Q Q.
=1 o 8
= S o, %
O = o o cé
5 = = = r ®DopMBI KOHTPOJIS
2 > & = =)
= 3 8 ) =
c = 5 [ ®
~ = < S
=~ (o I
%) 9) Q
< sy s)
) = 2
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OIIK-3 + + + + KonTponbHas padora
p )
Otuer 110
WHIUBHTYAIbBHOMY
3amanuro, OT4YEeT 110
nmabopaTopHOi padore,
Ornpoc Ha 3aHATHSIX, 3a4eT,
Pacuernas pabota
IK-1 + + + + KonTpomnsHnas pabdora,
Otuer 1o
WHUBUIYAIEHOMY
3aganuto, OTYET 1o
nmabopaTopHoii padore,
Onpoc Ha 3aHITUsAX, 3a4eT,
Pacuernas pabora

6. UnTepakTHBHBIE MeTOABI U (POPMBI OPraHu3aLUM 00yYeHUs
TexHOMOTuM MHTEPAKTUBHOTO OOy4YeHHs TPHU Pa3HBIX (GopMax 3aHATHH B yacax IMPHUBEICHHI B
Tabmuue 6.1
Tabnuma 6.1 — TexHOIOTMHM UHTEPAKTUBHOTO 00YYEHUS IPU Pa3HbIX OpMax 3aHATHH B yacax

Hurepakr
WNuTepakTuBHBIE WNuTepakTuBHbBIC
MeTtonsr WBHBIC Bcero
MIPAKTHYCCKHE 3aHATHS = J1a00OpaTOpHBIC 3aHATHS
JIEKIIUHU
7 cemecTp
Pemenne cutyanimoHHbIX 2 2
3a1a4
UccnenoBarenbckuid 4 4
METOJ
UccnenoBarenbckuit 2 2
METO
Pa6Gora B xomaHe 2
ITouckoBeIll METOT, 2
Pemenne cuTyarmoHHBIX 2
3a1a4
Hroro 3a cemectp: 6 4 4 14
Hroro 6 4 4 14

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopatopHbIX padoT npuBeneHo B Tabnuue 7.1.
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Tabnuma 7. 1| — HaumenoBanue 1aboparopHbIX paboT

g
)
=
0]
vy &
‘I
2 8.
2 o
HasBanus paznenos HanmenoBanue 1abopaTopHbIX padoT 2 g
= S
& =
= ]
& =
o]
E
g
~
7 cemecTp
3 3. Hudpossie MUKpO3IeKTpOHHbIE  CHHTE3 KOMOMHAIIMOHHBIX HU(PPOBBIX 4 OIIK-3,
YCTPOWCTBa KOMOMHAITMOHHOTO TUIIA  YCTPOMNCTB [TK-1
Hroro
4 4. 1lndpoBbie MUKPOAIEKTpOHHBIE  CHHTE3 CHHXPOHHOTO CYETYHKA C OIIK-3,
YCTPOMCTBA MMOCJIEI0BATEIIBHOCTHOTO  33JIaHHOM MOCJEN0BATEIbHOCTHIO CMEHBI IK-1
THIA COCTOSIHUIA.
Hroro
5 5.0OCHOBBI aHAJIOTOBOI1 HccnenoBanue ycunureneu u OI1K-3,
MHUKPOCXEMOTEXHUKH. npeoOpasoBareniell CUrHajIOB Ha [K-1
OTIEPAIIMOHHBIX YCUITUTENAX
Hroro 4
Hroro 3a cemectp 12
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHUe MPaKTHUECKHUX 3aHATUN (CEeMHHAPOB) MpHUBEAEHO B Tabnuie 8.1.
Tabnuua 8. 1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHITHI (CEMUHAPOB)
L
X
=
o
vy 2
S
2 3
HaumeHoBaHME MPaKTUUECKUX 3aHATUN = 1=t
HaszBanus pasznenos g
(cemuHapoB) g =
2 S
- 5
o]
E
3
~
7 cemecTp
1 1. [Ipenmer, nienu u 3aga4u Knaccudukanusi, ycioBHbIE U YCIOBHBIE 2 OIIK-3,
MHUKPOCXEMOTEXHUKH. rpadudeckre 0003HaYCHUS [K-1
MHTETPaIbHBIX MUKPOCXEM.
Hroro 2
2 2.MareMaTn4ecKuii anmapar [Ipencrasienue, nmpeodOpa3oBaHUE U 2 OIIK-3,
MHUKPOCXEMOTEXHHUKH. MUHUMU3ALUS OyJIeBBIX (QYHKIIHA [K-1
[IpencraBnenwne, npeodpa3oBaHue U 2

MUHHMM3ALUsS OylIeBbIX (DYHKIUH.
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Utoro 4
3 3. LludgpoBble MUKPO3JIEKTPOHHbIE  AHAJIN3 U CUHTE3 HU(PPOBBIX YCTPOUCTB 2 OIIK-3,
YCTPOWCTBa KOMOMHAIITMOHHOTO THUIIa  Ha 0a3e MYJbTHILICKCOPOB, [TK-1

JeMYJIBTUILUIEKCOPOB, MM (PaToOpoB U

Jenudparopos.

AHanu3 U CUHTE3 HU(PPOBBIX YCTPOUCTB 2

Ha 0a3e CyMMaropoB U U(PPOBHIX

KOMIIapaTopoB.

CuHTEe3 KOMOMHAIIMOHHBIX IIU(PPOBBIX 2

YCTPOUCTB Ha 6a3e MpOrpaMMUPYEMBIX

JIOTUYECKUX UHTErPaIbHBIX CXEM.

Utoro 6
4 4 IlucpoBbie MUKPOIEKTPOHHBIE  AHAJIHM3 U CUHTE3 HU(POBBIX CYSTUHKOB 2 OIIK-3,
YCTPOHCTBA MOCIEAOBATEIBHOCTHOTO A oo o 4 [1K-1
una MOCTIeIOBATENIbHOCTHBIX U(POBBIX

YCTPOMCTB

Hroro
5 5.0OCHOBBI aHAJIOTOBOI1 AHanu3 aHaJIOTOBBIX JIEKTPOHHBIX CXEM 4 OIIK-3,
MUKPOCXEMOTEXHUKH. Ha OCHOBE OIEPALlMOHHBIX YCWIHTEIEH [K-1

Htoro 4
Hroro 3a cemecTp 22

9. CamocrosiTesibHas padora
Bunsr camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIINH TPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 - Buasl caMOCTOSTETbHON pabOTHI, TPYAOEMKOCTh U (JOPMHUpPYEMbIE KOMIIETCHIIUU

L
[¥a)
p=
]
vy 2
E
2 &
Bunnl camocrositensHOU = S
Ha3zBanus pasznenos 2 DopMbI KOHTPOJIS
paboThI S =
> =
& =
= ]
& =
]
=
8
4
7 cemecTp
1 1. Ilpenmer, tienu u [IpopaboTka JIEKITMOHHOTO 2 OIIK-3, 3ager, Onpoc Ha 3aHATHAX
3a]1auu marepuaia [1K-1
MUKPOCXEMOTEXHHUKH. Vroro 2
2 2.Maremarnueckui ITonroroska k 2  OIIK-3, 3auer, KontponbHas
anmapar MIPAKTUYECKHUM 3aHATHSIM, I1K-1 pabota, Omnpoc Ha
MHUKPOCXEMOTEXHUKH. ceMuHapaMm 3aHATHAX, PacueTHas
IToaroroBka k 2 pabota
NPAaKTUYECKUM 3aHATHIM,
ceMuHapaMm
ITonroroBka k 2
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KOHTPOJIBHBIM paboTam

[ToaroroBka k
KOHTPOJIBHBIM paboTam

Hroro

3 3. lludpossie
MUKPOIJICKTPOHHBIC
yCTpOMCTBa
KOMOWHAIIMOHHOTO TUTIA

4 4. Iludpossie
MHUKPO3JIEKTPOHHBIE
YCTPOMCTBA
MIOCJIEZI0BATEIIBHOCTHOTO
TUIA

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaMm

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

N

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

IloaroroBka k
MPAKTUYECKUM 3aHSATUSIM,
CeMHHapam

[TpopaboTka JTEeKIIMOHHOTO
Mmarepuala

[TpopaboTka JIEeKIIMOHHOTO
Marepuaia

[IpopaboTka JIEeKIIMOHHOTO
Marepuaia

[IpopaboTka JIEeKIIMOHHOTO
Marepuaia

Odopmiienre 0T4eTOB 10
n1a0opaTopHBIM paboTam

Brinonuenue
VHJIUBUYAJIbHBIX 3aaHUN

IloaroroBka k
KOHTPOJBHBIM paboTam

Hroro

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

33
2

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaMm

[TpopaboTka JIeKIIMOHHOTO
marepuaia

[TpopaboTka JIeKIIMOHHOTO
marepuaia

Odopmienne 0T4eTOB 1O
n1abopaTopHBIM paboTam

OIIK-3,
I1K-1

OIIK-3,
[1K-1

3auet, KontponbHas
pabota, Omnpoc Ha
3aHATUAX, OTYeT 1o
WHIWBUIYAIEHOMY
3amanuio, OT4YeT 1o
naboparopHoii paboTe,
Pacuernas pabota

3avet, KonrponbHas
pabora, Onpoc Ha
3aHITUgIX, OTYeT 110
VH/IUBUYaJIbHOMY
3amanuro, OT4YET 110
naboparopHoii padore,
Pacuernas pabota
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Brimonnenue 4
WHINBUIYAIbHBIX 3a/IaHUI
IToaroroBka k 4
KOHTPOJIbHBIM paboTam
Utoro 22
5 5.0cHoBrI ananorosoii | Ilogroroeka k 2 OIIK-3, 3auer, Onpoc Ha 3aHATHSIX,
MHUKPOCXEMOTEXHHUKH. MPAKTHYECKUM 3aHATHIM, [1K-1 OTuer no naboparopHoii
ceMUuHapaMm pabote, Pacuernas pabora
[IpopaboTka JIEKITMOHHOTO 1
marepuala
[IpopaboTka JIEKITMOHHOTO 2
marepuala
OdopmieHre 0T4eTOB 10 4
J1abopaTopHBIM paboTam
Hroro 9
Hroro 3a cemecTp 74
Hroro 74
9.1. Bonnpocsl 1yis MOATOTOBKH K MPAKTHYECKUM 3aHATHSIM, CEMHUHAPaM
1. Cymmaropsl ¥ BBIYMTATENH
2.  MynbTUIIIEKCOPBI U AEMYABTUILIIEKCOPHI
3. Pacuer THIOBBIX CXe€M Ha ONEPANMOHHBIX YCUITHTEISA
4. Cyeryuku
5. [udposoii kommaparop
6. Iudparops u nemmdpaTops
7. Cucremsl cuucieHus
8. Cuerumnku
9. [TIlpeoOpa3oBanue OyJIEBBIX BBIPAKCHHUI Ha OCHOBE 3aKOHOB OYJICBOM anreOphl
10. CunTe3 KOMOMHAIIMOHHBIX YCTPOICTB C MOMOIIBIO OA30BBIX TOTUYECKUX DJIEMEHTOB
9.2. Bonpocsl Ha MPOPadoTKY JeKIMOHHOI0 MaTepuaJa
11. [IporpamMmmupyembie JOTHYECKUE MATPUILIBI
12. XapakTepuCTUKU UACAIBHOTO U HEUACAIbHOTO ONEPAIlMOHHOTO YCUITUTENS
13. Jlormdeckuie IEMEHTHI U UX CXeMOTEXHUYECKAs pean3alus
14. Ba3oBble y31bl aHaIOTOBON MHUKPOCXEMOTEXHUKH
15. [IpeoGpa3oBarenu koJ0B
16. Kotposnb yeTHOCTH
17. Peructpsl namstu
18. Lenu u 3a1auu MUKPOCXEMOTEXHUKH
19. Peructpsl casura
9.3. Tembl 1a00paTOPHBIX padoT
20. DyHKIMOHAIBHBIE Y3/Ibl KOMOMHAIIMOHHOTO TUTIA
21. YcwnuTtenw CHTHAJIOB Ha OCHOBE THUITOBBIX cxeM OY
22. DOyHKIMOHAIBHBIE Y3JIbl TOCJIE0BATEILHOCTHOTO THUTIA
9.4. TeMbl HHAMBUAYAJIBHbIX 32JaHUI
23. CuHTe3 CXeM MOCIeN0BATEIFbHOCTHOTO THIIA
24. Cunre3 cxeM KOMOMHAIIMOHHOTO THUIIA
9.5. TeMbI KOHTPOJIBHBIX PadoT
25. ACUHXPOHHBIC CUCTYUKH H JICITUTEITH YACTOTHI
26. MunuMun3zanus OyneBbIX BbIpakeHUH (3aKoHbI, KapTa KapHo)
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27. MyIBTHILIEKCOPHI U JEMYIIBTUILIEKCOPHI
28. MuHUMM3AIUS OyJIeBBIX BRIPAXKCHUN

10. KypcoBas pa6ora (mpoeKr)
He npenycmorpeno PYII

11. PeiiTunroBas cucreMa AJISl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. BanabHbIe OLIEHKH /1JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3lIEMEHTOB KOHTPOJIS

N . MakcumanbHbIi
N MakcumanbHbIN MaxkcuManbHbII
DneMeHTHl y4eOHOI 0ast 3a mepuo 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 cemecTtp
Kontponbhas pabota 10 15 15 40
Ornpoc Ha 3aHATHAX 5 5 10
Ortuet no 10 10 20
WHIBUIYAIEHOMY
3a/1aHUIO
OTuet o 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 TOYKH
[TepecueT 0asioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH IIpe/icTaBieH B Tabnuie 11.2.
Tabmuua 11. 2 — Ilepecyer 6amioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU

baynel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka

> 90% ot MakcuManbHON cyMMBI OaitoB Ha aaty KT 5

Ot 70% no 89% ot makcumasibHON cymMMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaabHON cyMMbI OansioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl OaioB B TPAAUIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpeJCTaBlIeH B TaOuuIe
11.3.
Tabmuna 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoportiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xopormo)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YyAOBIETBOPHUTEIBHO) (3a4TEHO) 60 - 64 E (HOCpeiCTReHHO)
2 (HeYOBIETBOPUTETHHO) (HE Huxe 60 6anmos F (HeynoBneTBOPUTENBHO)
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3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MH(OPMALIMOHHOE O0ecneYeHue TUCIUIINHBI

12.1. OcHoBHas aUTEpaTypa
1. 1.Jlerocraee H.C. Muxkposnekrponuka:Yueb.nmocooue/ H.C. JlerocraeB, K.B.UerBepros -
Tomck: Onp  Korrent, 2013. - 172 cISBN 978-5-4332-0073-9. [OnekrpoHHblii pecypc]. -
http://ie.tusur.ru/docs/Ins/me.rar

12.2. lonotHuTEIBHAS IUTEPATypa
1. 1.I0apanoB A.B. Muxkpoanekrponuka.lludppoBas cxemorexnuka: Yueb.mocobue /
A.B.IlIapanos. —Tomck: ToMck. roc. yH-T cucteM ynp. U paauosnekrponuku, 2007. — 162 c., ISBN 978-
586889-400-8-90 905k3 (mamuume B 6ubamorexke TYCVYP - 90 3k3.)
2. 2.Edumor N.E. OcHOBBI MUKpOAJIEKTpOHUKH: YueOHuK:. 3-e., crep.- CII0.: M3marenscTBO
"Jlanp", 2008.-384 c.: wi.- (YueOnuk i By3a. CrienuanbHas nuteparypa.) ISBN 978-5-8114-0866-5. o
anp. [Dnexkrpounslii pecypc]. - https://e.lanbook.com/reader/book/709/#1

12.3 YuyeOHO-MeTOAHYECKHE MOCo0us

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHe MOCoOus

1. lapanoB A.B. Mukpoosnektponuka: Yu. mocobue. — Tomck: ToMckuii rocymapcTBEHHBIN
YHHUBEPCUTET CHCTEM YIpaBleHUs U paanodnekrponuku, 2013 — 138 c.- nmaboparopusie padotsl ctp. 111-
124. [DnexTpoHHbIi pecypce]. - http://www.ie.tusur.ru/docs/mel.zip

2. Jleroctaes H.C., YerBeproB K.B. MukposnekTpoHHKa: METOAMYECKHE YyKa3aHUS IO
U3YYCHHIO AUCHUIUTMHBL. — Tomck: dakynprer aucranmuonHoro odyuenus, TYCVYP, 2012. — 86 c: -
camocT. paboTa 1o MOATOTOBKE K MPAKT. 3aHITHIM.,KOHTPOJILHBIM pab0oTam,0lpocy Ha 3aHITUSIX CTP.9-79.
[DnexrponHsIii pecypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

3. Jleroctaee H.C., YerBeproB K.B. MukposnekTpoHHKa: METOJUYECKHE YKa3aHUS IO
M3YYCHHIO AUCIUIUTMHBL. — Tomck: ®dakynprer aucranmuonHoro odyuenus, TYCYP, 2012. — 86 c: -
pelieHue MIPAKTUYECKUX 3a7a4 cTp.9-79. [DneKTpOHHBII pecypc]. -
http://www.ie.tusur.ru/docs/Ins/me_mu.rar

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA ISl JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTSIMU 310POBbS

Y4eOHO-MeTOoMYeCKHEe MaTepHalbl Il CAMOCTOSITEIbHON U ayAUTOPHON PabOThl O0YYaroIIMXCs
M3 YHcCjia UHBAJIUIO0B HpG[[OCTaBJIﬂIOTCﬂ B Q)opMax, aIIaHTI/IpOBaHHI)IX K OFpaHI/I‘-IeHI/IflM nux SIIOpOBBﬁ u
BOCHIpUATHS UH(DOPMAITUH.

JLJist I ¢ HAPYIIEeHUSIMU 3PEeHUsI:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIeYaTHON (hopMe YBETUUECHHBIM HIPUPTOM.

JIst Jiu1 ¢ HApPYLIeHUsIMH CJIyXa:

— B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

JlJis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeILHOIO annapara:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHO (opme.

12.4. Ba3bl JaHHBIX, THPOPMAIHOHHO-CNPABOYHbIE, IOUCKOBBIE CHCTEMbI H TpedyeMoe
NnporpaMMHoe odecreyeHne
1. TIlporpammuoe obecneuenue - ASIMEC

13. MarepuajibHO-TeXHHYECKOe o0ecnedyeHue U CIUTITHHbI
13.1. O01mue TpedOBaHUA K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 U CIIUTITUHbI

13.1.1. MarepuaibHO-TEXHHYECKOe 00ecreueHue JAJisl JIEKIMOHHbIX 3aHATHI
Jns mpoBenieHUs 3aHATUM JIEKIIMOHHOTO THWIIA, TPYNIOBBIX M MHAUBUIYAJIbHBIX KOHCYJIbTAIIUM,
TEKYIIETr0 KOHTPOJIA U HpOMe)KYTOqHOﬁ arTeCTall HUCIIOJIb3YyCTCs yqe6Ha$[ ayauTopHs, C KOJIMYECCTBOM
MOCA/IOYHBIX MeCT He MeHee 22-24, 00opynoBaHHas JOCKOM M cTaHIapTHOW yueOHOW Mebenbro. MeroTces
HarisiAHbIC nocoous B BHUJIC HpeSGHTaHHﬁ 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIINHBI.
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13.1.2. MarepuajibHO-TeXHHYECKOe o0ecneyeHne JAJIsl MPAKTHYeCKUX 3aHATHI

Jns npoBeaeHHsT NMPAKTHYECKUX (CEMUHAPCKUX) 3aHATHM HCHOJb3yeTcs y4deOHas ayauTopus,
pacnonoxennas o aapecy 634034, Tomckas oOmacts, r. Tomck, Bepmmanna ynuna, 1. 74, 3 stax, aya.
333. CocraB obopynoBanus: YueOHas mebenb; Jlocka MarHuTHO-MapkepHas -1mT.; Kommyrarop D-Link
Switch 24 port - lmrt.; Komneiorepsr knacca He Huxke [I9BM INTEL Celeron D336 2.81Tn. -14 mT.
Hcnone3yercs NUIEH3MOHHOE MPOrpaMMHOE oOOecleueHue, MakeThl Bepcued He Huxke: 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. Mmeercst mOMEIIEHUs IS XpaHEHHS W TNPO(PUIAKTHYECKOTO OOCTYKHBaHUS
y4eOHOTO 000PYIOBaHUS.

13.1.3. MarepuaJibHO-TeXHHYeCKOe obecnedeHue A5 J1a00paTopHbIX padoT

Jns  mpoBeneHuss — TaOOPATOPHBIX — 3aHITHA  HMCIOJNB3YETCS  y4eOHO-MCCIIe0BATEIbCKAs
BBIYMCIIMTENIbHAS Jlaboparopusi, pacroyniokeHHas mo azapecy 634034, Tomckas obmacth, I TOMCK,
Bepmmauna ymuna, n. 74, 3 otax, aya. 333. CocrtaB oOopynoBaHus: YueOHas MmeOenb; DKpaH ¢
anektporipuBogoM DRAPER BARONET — 1 mr.; Mynetumenuitnbiii npoexkrop TOSHIBA — 1 mit,;
Kommbroreper kmacca He Hmwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢
IIMPOKOMNIONIOCHBIM J0CTynoM B Internet, ¢ mMonuropamu Tthna Samsung 18.5" S19C200N- 18 mr,;
Hcnone3yercss NTUIEH3MOHHOE MPOrpaMMHOE OOECIeueHue, MaKeThl Bepcueld 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. MarepuaJibHO-TeXHHYECKOE o0ecrnedyeHme JAJIs1 CAMOCTOSTeIbHOM PadoThl
s camocTosTensHO padOThl HCIONB3YyeTCsl ydeOHas aynuTopusi (KOMIIBIOTEPHBIA Kiacc),
pacnioniokenHast mo azapecy 634034, 1. Tomck, yn. Bepmmnuna, 74, 1 stax, ayn. 100. Cocras
obOopynoBaHusi: yueOHast me0einb; komnbioTepsl kiiacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4
mrt.; KommbioTepbl moakmodeHsl kK ceth MHTEPHET wu obecreuwBaroT JOCTYNT B AJIGKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

13.2. MarepuajibHO-TeXHUYECKOe o0ecnedeHne U CHUIITUHBI IS JIUI ¢ OTPAHUYE€HHBIMH
BO3MOKHOCTSIMHU 310POBbSI

Ocpoenne aucnuruinHbl JunamMu ¢ OB3 ocymecTBIsSeTcsl ¢ UCTIOIb30BAHUEM CPEACTB OOYUICHHUS
0011Iero ¥ CIeHaIbHOTO Ha3HAYCHUS.

[Ipu o0OydeHHHM CTYIEHTOB ¢ HAPYLWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYrUX TEXHUYECKUX CPEICTB
npuema/nepenadn yueOHol nHGOpManuu B AOCTYIHBIX (OpMax AJis CTYIEHTOB C HApYyLICHUSIMH CIyXa,
MOOUTBHOM CHUCTEMBI OOY4YeHHs [JIsl CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATHBHOW WHAYKIIMOHHOU
CUCTEMBI. YueOHas ayauTOpHs, B KOTOPOH 0OydarOTCs CTYICHTHI C HapyIIEHHEM CllyXa, 00opyaoBaHa
KOMITBIOTEPHOM TEXHUKOM, AyNIUOTEXHUKOM, BUJIEOTEXHUKOMW, JJIEKTPOHHOW JIOCKOW, MYIBTUMEIUWNHOU
CHCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYHIEHUSIMH 3PEHHSIMH TPEIYCMOTPEHO HCIOIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUSIX BO3MOXHOCTH IIPOCMOTpA yIaJIEHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKEe WM cJlai/ia Ha 9KpaHe) MpY MOMOIIH BUEOYBETUUHUTENEH IS YIaJIeHHOTO TIPOCMOTPa.

[Ipu 0OydeHHM CTY/IEHTOB € HAPYLIEHUSIMH OMOPHO-ABUIaTEIbHOI0 aANNAPATAa UCIOIb3YIOTCS
aNbTEpPHATUBHBIE YCTPONCTBa BBOAA MHGOpPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBa MpueMa/mepenadu
yueOHOM mH(OpMaIu B JAOCTYNHBIX (opmax sl CTYICHTOB C HApyIICHUSMHU OMOPHO-IBUTATEILHOTO
anmapara, MOOUIILHOM CUCTEMBI OOYUYEHHUS IS JIFOAEH ¢ MHBAIMIHOCTHIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUSA K GOHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHIalluU
@OH/ OIICHOYHBIX CPEJCTB W THIIOBBIE KOHTPOJBHBIE 33JaHUS, WCIOJIb3YeMbIE JUISl OLICHKH
c(OPMHPOBAaHHOCTH W OCBOCHHUS 3aKpEIUICHHBIX 3a JAUCIUIUIMHOW KOMIETCHIMH TpU MPOBEICHUH
TEKyIIeH, MPOMEXYTOUHOM aTTecTalliy 10 TUCIUIUIMHE PUBE/IEH B IPUIIOKEHUHU K pabodell mporpamme.
1.IllapamoB A.B. Muxkpoanekrponuka. Yueb.mocooue / A.B.Illapanos. —Tomck: Tomck. roc. yH-T
CHCTEM YIIp. U panuo3nekTponuku, 2013. — 138 c: B apyrom mecre, http://www.ie.tusur.ru/docs/mel.zip -
naboparopHbie paboTh cTp. 111-124.
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2.JleroctaeB H.C., YerBepros K.B. MukpoanekTpoHKa: METOAUYECKHUE YKa3aHUsSI 10 U3YYEHHUIO
mucturIuHel. — Tomck: DakynsreT auctanmuoHHoro oOydeHus, TYCVYP, 2012. — 86 c¢: B mpyrom
Mmecte, http://www.ie.tusur.ru/docs/Ins/me_mu.rar - camocT. pabora MO MOATOTOBKE K IMPAKT.
3aHATHUSAM., KOHTPOJIHHBIM Pa00TaM,0NPOCy Ha 3aHIATHSIX CTP.9-79.

3.JIeroctaeB H.C., UerBepros K.B. MukpoanekTpoHuKa: METOIUYECKUE yKa3aHUS MO0 U3YUYEHUIO
mucturInHbel. — Tomck: DakynsreT auctanmuoHHoro oOydeHus, TYCVYP, 2012. — 86 c¢: B apyrom
Mmecre, http://www.ie.tusur.ru/docs/Ins/me_mu.rar - pemeHne MPakKTUISCKUX 33139 110 TeMaM CTp.9-79.

14.2 TpedoBanusi Kk ()OHIY OLEHOYHBIX CPEACTB JIJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310pPOBbS
Jis CTyneHTOB C HMHBAJIUIHOCTBIO TMPEAYCMOTPEHBI OIMOJIHUTENbHBIE OLIEHOYHBIE CPEICTBA,
MepeYeHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabmua 14 — JlonoiHUTEJIbHBbIE CPEACTBA OLCHUBAHNS /ISl CTYICHTOB C MHBAJIHJAHOCTHIO

BI/I,I[BI JOITIOJITHUTCIIBHBIX OLICHOYHBIX (DOpMBI KOHTPOJISI 1 OICHKHU

Kareropuu crynenros
CPEICTB pe3ynbTaTtoB 00y4eHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapymeHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
HpOBepKa

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

3pEeHUs OIPOC 10 TEPMUHAM (MHIMBUYaIbHO)
C napyueHusamMu Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOIaMHU
anmnapara 3a4eTy
C orpannuenusMu 1o TecTel, TUCbMEHHBIE CAMOCTOSITEIILHBIE [Ipenmy1iiecTBEHHO NTPOBEPKa
00IIEeMETUITUTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAMHU, UCXOJSI U3 COCTOSIHUS
MOKa3aHUAM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00Y4YaroLerocs Ha MOMEHT IIPOBEPKU

14.3 MeTonuyeckne peKOMeH/IAUH N0 OIEeHOYHBIM CPeICTBAaM /ISl JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbA

Hns crynentoB ¢ OB3 mnpemgycmarpuBaercss gocTynHass ¢Gopma MpeloCTaBICHUs 3aJaHui
OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B IleyaTHoM (opme;

- B IIe4aTHO! (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O TIOKYMEHTA,;

- METOJIOM YTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- Ipe0CTaBIEHNE 33JaHNs C HCIIOIb30BaHUEM CypPJIOTIEPEBO/aA.

CryneHTaM C WHBAJIMIHOCTBIO YBEJIWYHMBAETCS BPEMs HA MOATOTOBKY OTBETOB Ha KOHTPOJBHEIC
BOMpOCHIL. [ Takux CTyAEHTOB INpelycMaTpuBaeTcs JOCTyNHas (opMma MperIoCTaBICHHUsS OTBETOB Ha
3a7aHus, @ UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IpeACTaBICHNE OTBETOB YCTHO.

[Tponienypa oleHMBaHUS PE3yIbTATOB OOYYEHHUS MHBAJIUAOB MO IUCLUUIUIMHE MpEIycMaTpUBaeT
npenocraBieHue nHpopmanuu B popmax, afanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBBS H BOCTIPUSTHS
uH(pOpMaIUK:

JI1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
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- B Tie4aTHOU (opme.

JJ1s1 JIN1 ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME SIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (opme.

[Tpu HEOoOXOAMMOCTH JIJIsi OOYYAIOIIUXCS C MHBATMIHOCTRIO TPOIIEIypa OIEHUBAHUS PE3YIBTATOB
00yUYCHHST MOXKET MTPOBOIUTHCS B HECKOJIBKO 3TAIIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpaKTHKHM) M TpPEACTaBIAeT cO00M COBOKYIMHOCTH KOHTPOJIBHO-U3MEPUTENLHBIX MAarepuajoB (TUIOBbIE
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB MX MCIIOJIb30BaHUS, ITPETHa3HAYEHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06Y‘I€HI/ISI.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUU CTYIEHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUILIMHOMN (MPAaKTUKON) KOMITIETCHIIMH NMPUBE/EH B Tabuuiie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMyIUPOBKA KOMIIETEHLIUN

Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-3 CIOCOOHOCTBIO PeIIaTh 33/1a4u aHau3a |
pacuera XapakTEepPUCTHK AJIEKTPUUECKUX LIeTei

ITK-1 CIOCOOHOCTHIO IPOBOAUTH (PUZHKO-
MaTreMaTu4ecKoe MOJICTUPOBAHUE UCCIIETYEMBIX
IIPOLIECCOB HAHOTEXHOJIOTUU U 0OBEKTOB HAHO-
Y MUKPOCHCTEMHO! TEXHHUKU C
HCIIOJIb30BaHHEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTHIA

JloymkeH 3HaTh -IIpeIMET U TPUHITUIIBI
MHUKPOCXEMOTEXHUKH; -(PyHKIIMOHATEHOE
Ha3HaYeHUE, XapaKTePUCTUKH, ITapaMEeTPhI
1 KOHCTPYKTUBHO-TEXHOJOTUYECKOE
HCITOJTHCHHE aHAJIOTOBBIX U IIU(PPOBBIX
WHTETPATBHBIX MUKPOCXEM; - 0COOCHHOCTH
MIPUMEHEHHUS UHTETPAIBHBIX MUKPOCXEM B
AIEKTPOHHBIX YCTPOKUCTBAX Pa3IUIHOIO
(GYHKIIMOHATBHOTO HA3HAYCHHUSL.

I[OJDKGH YMCETbB -BBIIIOJIHATE CUHTE3,
aHaJIM3, pacyeT U ONITHMH3ALIUIO
MHUKPOIJIEKTPOHHBIX YCTPOMCTB; -
OTPEICIIATh XapaKTEPUCTUKHU U TTapaMeTPhl
HHTCIrpaJibHbIX MUKPOCXEM; - IPUMCHATH
MHUKPOJICKTPOHHBIC U3JICTHS TIPH
MMPOCKTUPOBAHHUHU U MOACPHU3ALIUN
AIIEKTPOHHOM arnmaparyphl.;

JlomxeH BIazeTh - METOiaMU
CXEMOTEXHHYECKOTO IMTPOCKTUPOBAHMS
MHUKPOJIEKTPOHHBIX YCTPOUCTB C
HCITOJIb30BaHUEM CPEJICTB
ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA; -
MeToAaMH (pU3UKO-MaTeMaTHueCKOTO
MOJIETTUPOBAHUS UCCIIETYEMBIX TTPOILIECCOB
HaHOTEXHOJIOTUH U OOBEKTOB HAHO- U
MI/IKPOCI/ICTGMHOI\/JI TEXHUKHU, - MCTOAUKAMU
AKCIIEPUMEHTAIIbHBIX UCCIEAOBAHUI
MHUKPOJIEKTPOHHBIX YCTPOUCTB.;

OO0ue xapakTepUCTUKU TMOKa3aTreiaed U KpUTepHeB
MIpUBE/IEHBI B TabmuIe 2.

OlLICHMBAaHHUS KOMIIETCHIIMH Ha BCEX ATamax

Ta6J'II/II_Ia 2— O6IJ_II/I6 XapPaKTCPUCTUKHU ToKazareyen u KPHUTCPUCB OLICHUBAHUA KOMIIETEHITUI 110 dTalam
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Ilokazarenu u
3HaTh YMeTh Bnanets
KpUTEpUH
OTtnnuno (Beicokuit OOmanaer ¢paktuueckumu  OO6nagaeT 1uana3oHOM KonTponupyer paboty,
YPOBEHB) ¥ TEOPETHYECKUMHU NPaKTUIECKUX YMEHHUH, MIPOBOJMT OIICHKY,
3HAHUSIMH B IIpeeax TpeOyeMbIX Il Pa3BUTUSL  COBEPILICHCTBYET JIEHCTBUS
u3ydaeMoil 06macTu ¢ TBOPYECKUX PEIIECHUN, paboThl
MOHUMaHHEM TPaHUIL abcTparupoBaHus
MPUMEHUMOCTH npobiemM
Xoporuo (6a30BbIi  3HaeT (axrTel, npuHLIUNb, OOnagaeT AUMana3o0HOM beper oTBeTCTBEHHOCTSH 32
YPOBEHB) MPOIIECCHI, 00mIHe NPaKTUIECKUX YMEHHUH, 3aBepIICHHE 33/1a9 B
MOHATHS B MpeJienax TpeOyeMbIX ISl pELIeHUs]  UCCIIeI0OBAHNUH,
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M3y4aeMoi 00sacTu

OTIpeIeTICHHBIX TTPOOJIEM B
001acTH UCCIIeIOBAHUS

MIPUCTIOCA0IMBAET CBOE
MOBEJIEHUE K
00CTOATENHCTBAM B
peleHny mpodieM

VYnosnerBoputensH OO6namaer 6a30BBIMU

0 (IMMOPOTrOBBIH
YPOBEHb)

00IIIMMHU 3HAHUSIMU

O0mamaeT OCHOBHBIMU
YMEHUSIMH, TPeOyeMbIMH
JUUISL BBITIOJTHEHUS TTPOCTHIX
3aja4

PaboTaer npu mpsMomM
HaAOJIOACHUU

LEIEen.

2 Peasn3zanus KOMIeTEHIIMIA

2.1 Komnerenuus OIIK-3
OIIK-3: crmocoOHOCTRIO pellaTh 3a7add aHalu3a W pacyeTa XapaKTEPUCTHK DIICKTPHUUCCKUX

Jns popmupoBaHus KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSJI ATANOB. DTarbl POPMUPOBAHUS
KOMIIETCHIIMU, NPUMEHSEMbIC J/JIi 3TOr0 BHJBI 3aHATHUH W HCIOJb3YyEeMbIE CPEICTBA OLICHUBAHUS
MpeJICTaBIeHbI B Tabnuiie 3.
Tabmuna 3 — Dtansl HOpMUPOBaHUST KOMIIETEHITUH U UCIIOIB3YeMbIE CPEACTBA OICHUBAHHS

Cocrasn

Conepxanue
JTAroB

3Harth

-IIPEIMET U TIPUHITUTIBI
MHUKPOCXEMOTEXHUKH; -
(YHKIMOHATIBHOE
Ha3HAYCHHE,
XapaKTePUCTUKH,
napameTpsl U
KOHCTPYKTHBHO-
TEXHOJIOTHYECKOE
UCTIOJIHEHNE aHAJIOTOBBIX
1 U (POBBIX
MHTETPAJIbHBIX
MHUKPOCXEM; -

YMmeTh

-BBIIIOJIHATH CUHTE3,
aHaJu3, pacueT u
ONTUMM3ALNIO
MHUKPO3JIEKTPOHHBIX
YCTPOWCTB; -OIIPEAEIIATH
XapaKTePUCTUKU U
napamMeTpbl UHTCTPAJIbHBIX
MHUKPOCXEM; - IPUMEHSTh
MHKPOIJICKTPOHHBIC
U3JETHsS IIPU
[IPOCKTUPOBAHUU U
MOZIEpHHU3ALUN

Bnaners

- METOJIaMU
CXEMOTEXHHUYECKOTO
IMPOCKTUPOBAHUA
MUKPOIJICKTPOHHBIX
YCTPOMWCTB C
HCIIOJIb30BAaHUEM CPEJICTB
ABTOMATU3UPOBAHHOI'O
MPOEKTUPOBAHUS; -
METOAUKaAMN
AKCHEPUMEHTAIBHBIX
HCCIeI0BaHUN
MUKPOIJICKTPOHHBIX

0COOEHHOCTH IPUMEHEHHUS AJIEKTPOHHOM annaparypbl. yCTPOMCTB.

WHTETPAJIbHBIX
MHKPOCXEM B
AIIEKTPOHHBIX
YCTPOWCTBAX Pa3aIndHOIO
(YHKIIMOHATIBHOTO
Ha3Ha4YCHUs.

Buner 3ansatuii

Hcnons3zyemslie
CpencTBa

e JlaGoparopHbie
paboThI;

o Jlekumuu;

e CamocTosiTenbHas
pabora;

e lHTepakTUBHbBIE
MIPAKTUYECKHE 3aHATHUS;
e llHTepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
o lHTepakTUBHbBIE
TIEKIINH;

e [IpakTnueckue
3aHSTHS,

e KontponpHas pabora;
e Otuer o
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e JlaboparopHsbie
paboTsI;

o Jlekumu;

e CamocTosiTenbHas
pabora;

e llHTepakTuBHBIE
MPAKTUYECKHE 3aHATHUS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e llHTepakTUBHEIC
TIEKIIUU;

e [IpakTnueckue
3aHSTHS,

e KoHTponbHas paboTa;
e Ortyer O

e JlabGoparopHsbie
paboThI;

e CamocTosiTenbHas
pabora;

o lHTepakTUBHBIE
MPAKTUYECKUE 3aHSITHS,
e llHTEepakTUBHBIC
nabopaTopHBIC 3aHATHUS,

e Ortyer no
naboparopHoit pabore;
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OLICHUBaHUA

nabopaTopHOi padoTe;
e Ortuer no
WHIUBUIYAIEHOMY
3aJJaHHIO;

e Ormnpoc Ha 3aHATHSIX;
e Pacuernas pabora;
e 3ader;

nabopaTopHOit paboTe;
e Ortyer no
WHIUBUIYATEHOMY
3a/laHuIo;

e Ormpoc Ha 3aHATHSIX;
e Pacuernas pabora;
e 3ayer;

e Otuer no
WHIUBUAYAIbHOMY
3a/1aHuIo;

e Pacuernas pabora;
e 3ayer;

(DOpMy.]'II/IpOBKa ToKas3arene u KPpUTCPUCB OLICHHBAaHUA HaHHOﬁ KOMIICTCHIIMKU IIPUBCJCHA B

Tabnure 4.

Ta6J'II/IHa 4 — Iloka3arenu u KPpUTCpUH OUCHHUBaHWA KOMIICTCHIIMHU HaA STaliax

Cocrasn

OT1inuaHo
(BBICOKHI YPOBEHB)

Xopormio (6a30BbIit
YPOBEHB)

3HaTb

e 3HACT MCTOMOJIOTUIO
peLIEHHUS 3a/1a4 aHajau3a
U pacyeTa XapaKTepUCTHUK
JNEKTPUYECKUX LIETEN.
3HaeT cyTh 3a7a4
aHaJii3a v pacuera
HECTaHIapTHBIX
ANEKTPUYECKUX LIETEN.
3HaeT pa3JInyHbIC
MTOIXObI PEIICHUS 3aa4
aHalii3a u pacuera
AIEKTPUYECKUX LIETICH. ;

e 3HaeT METOAUKY
pellIeHus 3a/1auu aHaJIu3a
U pacyeTa XapaKTepUCTUK
TUIIOBOM AJIEKTPUYECKON
LeMH;

YMeTs

e VYMeer pears 3a1aqy
aHaJIM3a U pacyera
XapaKTEPUCTHUK
AIEKTPUYECKUX LIETIEN
Pa3IUYHBIMU CIIOCOOAMHU.
Ymeet 000CHOBATh
BBHIOPAHHYIO METOJUKY.
YMeer pemars 3aaqy
aHaJu3a U pacuera
XapaKTepUCTUK
EKTPUUECKUX Lenei
MOBBILLICHHOMN
CIIOKHOCTH;

e VYMeer pemars 3a1aqy
aHaJM3a " pacuera
XapaKTEPUCTUK TUIIOBOU
AIEKTPUYECKON LIETH.
Amnanus u popMupoBaHue
BBIBOJIOB ABJISACTCS
poOIeMaTUYHbIM;

Bnanets

e CBOOOIHO BIIaJIcET
METOAUKAMH ITOCTAHOBKH
3aJ1auu, PEIICHUS U
a"anu3a. Moxer
OpPraHHU30BaTh U
KOHTPOJINPOBATh padoTy
TPYIIIBI JTFOACH.
Kontpomupyet pabdory,
IPOBOJIUT OLICHKY,
COBEPIICHCTBYET CBOU
JCHCTBUS ¥ IIPUEMBI
paboThL.;

e | .Kputnuecku
OCMBICITUBAET
HOJTY4YEHHbIE 3HAHUS U
pe3ynbrarsl. OgHaKo,
IyOOKH aHaIn3
BBINIOJIHEHHOH pa0oThl U
(hopMHpOBaHUE BHIBOJIOB
MIPECTABIISET
TPYAHOCTH. 2.
KomnerenTen B
Pa3JINYHBIX CUTYaLUsAX
(MoxeT paboTarh B
KOMaH/Ie), HalpuMep, B
TPYIITE 110 BHITIOTHEHUIO
1abopaTopHON PabOTHI.
3. Bnaneer pasHbiMu
criocobamu
MPECTaBICHUS
(busnueckoit
nHpopMaIuu. ;

VYI0OBIETBOPUTEIILH
0 (TTOPOTOBBIN
YPOBEHD)

e 3Haer
MepBOHAaYaIbHbIC
IIOHSTHS II0 3a7a4e
aHaJM3a U pacyera
XapaKTEePUCTHK
AIIEKTPUYECKUX LETeH;
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e OO0Iamaer JIUIIIb
HauaJbHBIMUA YMEHUSMU,
TpeOyeMbIMH ISt
pelIeHUs 3a/1auu aHaJIu3a
Y pacyeTa XapaKTepPUCTHK
ANEKTPUYECKUX LIeTIeH;

e PaGoraet npu npsMom
HaOJIIONEHNH;
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ITK-1:

2.2 Komnerenuus IK-1

CIIOCOOHOCTBIO TPOBOAMUTH (HU3HKO-MAaTeMaTHUECKOe MOJEIHPOBAHUE HCCIETyEeMbIX

NPOLIECCOB HAHOTEXHOJOTMU W OOBEKTOB HAHO- M MHUKPOCHUCTEMHOH TEXHUKM C WCIOJIb30BAaHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBHUTH PSiJI ATANOB. DTaIbl (POPMUPOBAHUS
KOMIICTCHIIMK, MPHMEHSEMbIC JUIi 9TOrO0 BHIbl 3aHSATUH M HCIOJb3yeMbIe CPEICTBA OLCHUBAHUS
MPECTaBJICHbI B TAOIHIIE 5.
Tabmnuua 5 — Dranbl HOpMUPOBAHHUS KOMIIETCHIIMU M HCIOJIb3yeMbIE CPEICTBA OL[CHUBAHHS

Cocras 3HaTh YMmerhb Brnagers

Coneprxanue -IIPeaMET ¥ TPUHIIUIIBI -BBINIOJIHATE CUHTES, - METOJaMH

JTaIloB MHUKPOCXEMOTEXHUKH; - aHaJIM3, pacueT u CXEMOTEXHHUYECKOTO
(GyHKIIMOHATBHOE ONTUMHM3ALHIO MIPOCKTUPOBAHMS
Ha3HAYCHUE, MHUKPOIJIEKTPOHHBIX MUKPOIJIEKTPOHHBIX
XapPaKTEPUCTHKH, YCTPOWCTB; -ONPEACsATh  YCTPOMCTB C
napaMmeTpsl U XapaKTEPUCTUKH U MCIIOJIb30BAaHUEM CPEJICTB
KOHCTPYKTUBHO- napameTpbl MHTETPAIbHBIX aBTOMATH3UPOBAHHOTO
TEXHOJIOTUYECKOE MHUKPOCXEM; - IPUMEHSITh TPOSKTUPOBAHUS, -
WCITOJITHCHHE aHAJIOTOBBIX  MHKPOXJIEKTPOHHBIC METOIMKAMU
U IIUPPOBBIX U3JICIHS TIPU IKCIIEPUMEHTATBHBIX
HWHTETPAJIbHBIX MIPOCKTUPOBAHHUH H HCCIeN0BaHUI
MHUKPOCXEM; - MOJICPHH3AINH MHUKPO3JIEKTPOHHBIX
0COOCHHOCTH MPUMEHEHHUS AJIEKTPOHHOM ammaparypbl. yCTPOUCTB.
WHTETPATBHBIX
MHKPOCXEM B
AIIEKTPOHHBIX
YCTPOMCTBAX Pa3InYHOTO
(YHKIIMOHAIBHOTO
Ha3HAYEHUS.

Bunrsl 3austuii

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

o JlaGoparopHbie
paboTsr;

o Jlekuuu;

e CamocTosTeNnbHas
pabora;

e llHTEepakTUBHBIE
MIPAKTUYECKUE 3aHATHS;
e lHTEpaKkTUBHBIE
nabopaTopHbIE 3aHATHS,
e llHTepakTUBHBIE
JIEKIIWH;

e [IpakTnueckue
3aHSTHS,

e KoHTtponbHas pabora;
e Ortyer no
naboparopHoii pabore;
e Otuer no
WHIUBUIYTEHOMY
3aJIaHuIo;

e Onpoc Ha 3aHATHUSIX;
e Pacuernas pabora;

e 3aver;

e JlaGoparopHbie
paboThI;

o Jlexiuuy;

e CamocTosTeNnbHast
pabora;

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

e IIpakTHueckue
3aHSTHS,

e KoHTposbHas paboTa;
e Ortyer no
naboparopHoii pabore;
e Ortuer no
WHIUBUIYATBHOMY
3aJlaHuIo;

e Omnpoc Ha 3aHATHUAX;
e Pacuernas pabora;

e 3ayer;

e JlaGoparopHbie
paboThI;

e CamocrosiTeNnbHas
pabora;

e llHTEepakTUBHBIC
MPAKTUIECKHIE 3aHATHUS;
e lIHTepaKkTUBHBIE
1abopaTropHbIe 3aHATHS;

e Ortuer no
naboparopHoOit paboTe;
e Ortuer no
WHIUBUAYATBHOMY
3a/1aHuIo;

e Pacuernas pabora;
e 3ayer;

@opMynUpOBKa NOKAa3areaed M KPUTEPHUEB OLICHMBAHUS JAHHOW KOMIIETEHIMM IPHUBEICHA

Tabimue 6.

CornacoeaHa Ha noptane Ne 12027
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Tabnuma 6 — [Tokazarenu U KpUTEPUU OLICHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaTb

YMeTs

Bnanets

OtauyHO
(BBICOKHI YPOBEHB)

Xoporio (6a30BbIit
YPOBEHB)

e 3HAET METOAUKY
npoBeneHus (pu3nKo-
MaTeMaTU4YeCKOTro
MOJICITUPOBAHHUS
HCCIIETyeMbIX MTPOLIECCOB
HAHOTEXHOJIOTHH U
00BEKTOB HAHO- U
MHUKPOCHCTEMHOU
TEXHUKHU C
HCIIOJIb30BAaHUEM
COBpPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUI
(caMOCTOSTEIIBHO
dbopmupyer T3, HamedaeT
ATarnbl UCCIICOBAHUS,
BBIOMpPAET 000CHOBAHHO
WHCTPYMCHT
KOMITBIOTEPHOTO
MOJICITHPOBAHWS,
MIPOBOJUT TITYOOKUM
aHaJIN3 TTOJTYYCHHBIX
pE3ybTaToB).;

e 3HAeT METOAUKY
npoBeneHus Gpu3nKo-
MareMaTu4eckoro
MOJIEIIUPOBAHHUS
HCCIIEIyEMBbIX IPOLIECCOB
HAHOTEXHOJIOTHU U
00BEKTOB HAaHO- U
MHKPOCHCTEMHOU
TEXHUKH C
HCIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH (BCe 3Tarbl
Mmetoauku: T3, sTamnsl

e VYMeeT IpOBOAUTH
(u3MKO-MaTeMaTHYECKOE
MOJICJIMPOBAHUE
HCCIIeTyEeMBIX MTPOIIECCOB
HAHOTEXHOJIOI'HU U
00BEKTOB HAHO- U
MUKPOCHCTEMHOM
TEXHUKH C
HCIIOIb30BaHUEM
COBpPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTHH JIJIS 3a/1a4
MOBBIIICHHON CI0KHOCTH
Y TBOPYECKUX 3a]1ad.
VYMmeeT 000CHOBATH
JIOCTOBEPHOCTh
MOJTy4EHHBIX
PE3yIBTATOB. ;

e VYMeeT IpOBOAUTH
(bU3NKO-MaTEMaTHYECKOE
MOJICJTUPOBAHUE
HCCIIEAYEMBIX MPOIECCOB
HAHOTEXHOJIOTHHU U
00BCKTOB HAHO- U
MHUKPOCHUCTEMHOMN
TEXHUKU C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHM IS
THUIOBBIX 3a7a4. YMEHHE
MPOBOJUTH 0000IIIEHNE U

e CBoOoaHO BiaCET
METOJMKAMU TIOCTAaHOBKH
3a/1auu, peLIeHHs U
aHaJIM3a MMOTY9eHHBIX
pe3ynbraroB. 2.CBo0OIHO
BJIQJICET PA3HBIMU
CTaH/IapTHBIMU
MIPOrPaMMHBIMH
CpEICTBaMHU IS
poBeneHus (PU3HKo-
MaTreMaTH4ecKoro
MOJICITHPOBAHHSI
UCCIIEyEMBIX IIPOLECCOB
HAaHOTEXHOJIOTHH U
00BEKTOB HAHO- U
MHKPOCUCTEMHOU
TEXHUKH. ;

e | .Kputnuecku
OCMBICITHBACT
NOJy4YeHHbIC 3HAHUS U
pe3ynbrarsl. Bnaneer
METOAMKOMN aHalln3
TIOJTyYCHHBIX
pe3ynbratoB. OIHAKO P
BBIBOJIOB HEBEPHBI JINOO
TpeOyroT JopaboTKu. 2.
KomnierenTen B
Pa3IMYHBIX CUTYaIUSIX
(MoxeT paboTarh B
xoMaHze); 3. Bnageer
pa3HBIMHU CIIOCOOaMU

HCCIIeI0BaHMs, BEIOOP TyOOKHiA aHaIn3 MPEICTABIICHUS

WHCTPYMEHTA BBI3BIBACT 3aTPyAHECHUE. ;  (PU3HUECKON

KOMIIBIOTEPHOTO uHbOpMaIHH. ;

MOJIEJIMPOBAaHUS, aHAJIN3

MOJIY4eHHBIX

pe3ybTaToB TPEOYIOT

nopaboTKH). ;
VIOBIETBOPUTEIbH o 3HaeT e VYMeeT peain30BbIBaTh ~ ® PaboTaeT nmpu npsaMom
0 (TTOpOroBBII IIepBOHAYaJIbHbIE Ha MIPAKTUKE JUIIb HaOJI0ICHNN;
YPOBEHD) MOHATHUSA O IPOBEECHUHU NepBOHAYAJIbHbBIE HABBIKU

¢buzuko- MpOBENEHUS PUHKO-

MaTeMaTH4eCKOro MaTeMaTu4eCcKoro

MOJIETTMPOBAHUS MOJIEJINPOBAHUS

HCCIICAYCMBIX IIPOLCCCOB

HCCIICAYCMBIX TPOLCCCOB
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HAHOTEXHOJIOTUH U
00BEKTOB HAHO- U
MHKPOCHUCTEMHOMN
TEXHUKH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHUH ;

HAHOTEXHOJIOTUH U
00BEKTOB HAHO- U
MHKPOCHUCTEMHOMN
TEXHUKH C
HCITOJIb30BaHHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJOTUM. YMeeT
pean30BbIBATH HA
MPaKTUKE JIUITh
MepBOHAYAILHBIC HAaBBIKU
npoBeneHus pu3nko-
MaTeMaTHIEeCKOTO
MOJIETTUPOBAHUS
HCCIIETyEMBIX TIPOILIECCOB
HAHOTECXHOJIOTHUU U
00BEKTOB HaHO- U
MHKPOCUCTEMHOU
TEXHUKH C
HCIIOIL30BaHUCM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUM. YMeeT
peanu30BhIBaTh Ha
MPAKTUKE JIUIIb
MepBOHAYATILHBIC HABBIKU
MPOBENCHHS (PU3HKO-
MaTeMaTH4eCKOro
MOJETMPOBaAHUS
HCCIIEYEMBIX MPOIECCOB
HAHOTEXHOJIOTUH U
00BCKTOB HAHO- U
MUKPOCHCTEMHOU
TEXHHUKH C
HCIIOIb30BaHUEM
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTUH. 1I |

3 TunoBbie KOHTPOJIbHBbIC 32JaHHUSA

s peanu3anuy BBIIENEPEUNCIEHHBIX 3aa4 00y4eHUs HCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIBHBIE
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIUMBIE JJI OLIEHKH 3HAHWW, YMEHHI, HaBBIKOB M (WJIM) ONBITA
JESTENbHOCTH, XapaKTepHU3YIOIIMX dTanbl (OPMUPOBAHUS KOMIIETEHIMH B TIPOLIECCE OCBOEHHS
o0pa30BaTeIbHON MIPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 3auér

— 1. PeanuzoBarhs cxemy MyNnbTUIUIEKcOpa X/y. 2. Peann3oBars cxemy aeMynbTHILIEKCOpa X/Y. 3.
PeanmzoBare cxemy mudparopa x/y. 4. PeanuzoBars cxemy nemmdparopa x/y. 5. PeanusoBarh cxemy
ACMHXPOHHOTO cueryrka. 6. Peann3oBarh cxemMy CHHXpPOHHOIO cueTduka. baHk 3aady mo pa3nuyHbIM

pasacitaM JUCHUIIINHBI. HepequL KIIFOUCBBIX BOIIPOCOB IO OCHOBHLIM pa3acjiaM JUCIHHUIIIINHBI.

3.2 TeMbl HHAUBUAYAJIBHBIX 321aHUH
— CwuHTE3 cXeM II0CIIe0BaTeILHOCTHOTO THIIA

— CuHTe3 cXeM KOMOMHAIMOHHOI0 TUIIA
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3.3 TeMbI OIIPOCOB HA 3AHATHSAX
— Munumu3anus OyJeBbIX BhIpakeHUH (3aKoHBI, kKapTa KapHo)
— XapaKTepUCTHKU UI€aJIbHOTO U HEH1€aJIbHOTO ONEPAI[MOHHOTO YCHIIUTENS
— Jlornyeckue 3MEeMEHTHI U KX CXEMOTEXHHUYECKas Pealn3alust
— bazoBbIe y371bI aHATIOTOBOW MUKPOCXEMOTEXHUKHU
— TIpeobpazoBarenu KOa0B
— Korpons uetHoCTH
— TIporpammupyemble JIOTHUECKHE MaTPUILIBI
— Peructps! namsatu
— llenu u 337241 MUKPOCXEMOTEXHUKHU
— Peructpsl caBura
— IlpeobpazoBanue OyleBbIX BbIpaKEHUI HA OCHOBE 3aKOHOB OylieBOi anreOpbl
— Hudposoit kommaparop
— Cueruyuku
— Cucrembl cunciIeHUs
— Iludparopsr u nemmdparops
— Cueruyuku
— Pacuer THIOBBIX CXeM Ha ONEPANMOHHBIX YCUIIHTEISA
—  MyIbTHILIEKCOPHI B JEMYIIBTHUILUICKCOPHI
— CyMMaTopsl U BRIYUTATEITN
— CuHTe3 KOMOMHAIIMOHHBIX YCTPOUCTB C MMOMOIIBIO 0a30BbIX JIOTHYECKHUX 3JIEMEHTOB

3.4 TeMbI KOHTPOJIbHBIX PadoT
— MHUHUMH3AIUs OyIeBbIX BhIPAXKEHUN
— ACHHXPOHHBIEC CUETUHKH U JICTUTETU YaCTOTHI
—  MYJIBTHIUIEKCOPBI U IEMYIBTUILIEKCOPBI
— TlpeobpazoBanue OyleBbIX BHIpA)KEHUI HA OCHOBE 3aKOHOB OylieBOi anreOpbl
— Cueruyuku
— Iludparopsr u nemmdparopst

3.5 Tembl pacueTHbIX padoT
— Munumusanus OyleBbIX BbIpakeHUH (3aKoHbI, kapTta KapHo)
— IIpeoOpazoBanue OyleBbIX BHIPAXKEHHUI HA OCHOBE 3aKOHOB OYJIEBOM anreopsl
— Iludposoit komnaparop
— Cueruuku
— Cucrembl cunuciaeHus
— Iludparops! u nemmdparops
— Cuerunku
— Pacuder TMIIOBBIX cXeM Ha ONEPALMOHHBIX YCUIINTEIS
—  MynbTUIIIEKCOPHI U JEMYIBTUILIEKCOPBI
— CymMaropsl ¥ BEIUUTATEIH
— CuHTe3 KOMOMHAIMOHHBIX YCTPOUCTB C MOMOILBIO OA30BbIX JIOTHYECKHX 3JIEMEHTOB

3.6 Tembl 1a00paTOPHBIX PadoT
— OyHKIHUOHAJIBHBIE Y3JIbI TIOCIIEIOBATEILHOCTHOTO TUTIA
— VYcwnurtenu cUrHanoB Ha OCHOBE THUHOBBIX cxeM OY
— OyHKIHUOHATBHBIC Y3JIbI KOMOMHAITMOHHOTO THUTIA
— Pacuer THIOBBIX CXe€M Ha OTIEPAIMOHHBIX YCHUITUTEIIS

4 MeToauyeckue MaTepuaibl
s obecneueHus mporecca 0OydeHHsI M PELIeHUs 3a7a4 OOyueHHs! UCTIONIb3YIOTCS CIEAYIOIIne
MaTepHaJIbL:
— METOIMYECKHE MAaTepUalIbl, OINpPEACIAIONINE IPOLEAYpPhl OLCHUBAaHUA 3HAHUN, YMCHUH,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEPHU3YIOIIMX 3Tambl (OpP-MHUPOBAHUS KOMIETEHIIHH,
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cortacHo 1. 12 paGoyei mporpaMMel.
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