MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
MuxkpocxeMoOTeXHHKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 00ydeHHs: 3a09HAS

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 | Jlekuun 6 2 8 4acoB
2 |IIpakTHueckue 3aHATHS 4 2 6 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 10 12 22 4acoB
5 |CamocTosTenbHas paboTa 62 56 118 4acoB
6 | Bcero (6e3 ax3amena) 72 68 140 4acoB
7 |IloaroroBka u claya 3a4yera 0 4 4 4acoB
8 | OO6mas TpyI0eMKOCTh 72 72 144 JacoB
4.0 3.E.

KonTponbHbIe paboThI: 5 cemecTp - 2
JuddepeHurpoBaHHbIi 3a4eT: 5 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

Cr. niper. xad. [1pD A. 1. MypaBbeB

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

[Tpodeccop xadeapp TPOMBIIILIICH-
Hot snekTponuku (I1p2) H. C. Jlerocraes

JlonieHT Kadeapbl TPOMBIILICHHON
anexktponukd (IIp3) . O. ITaxmypun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
03HaKOMJICHHE C OCHOBHBIMH HAIIPABJIEHUSIMU COBPEMEHHOM MUKPOCXEMOTEXHUKH, IPUOOPETEHNE
3HAHUM NMPUHLUIIOB CXEMOTEXHHYECKOr0 MPOSKTHUPOBAHUS B Ipoliecce pa3pabOTKU MUKPOCXEM pa3iind-
HOM cTeneH! UHTErpalluu, 3HaHUH 10 pa3padoTKe U MPUMEHEHHUIO U3 MUKPOCUCTEMHOM TEXHUKH.

1.2. 3amaum AMCHUIIIMHBI

— (opMHpOBaHHE 3HAHUH O MPeAMETE, MPUHIIUIIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MATEMATHIECKOM arapare MUKPOCXEMOTEXHUKH;

— (opMHpOBaHHE 3HAHUKM O HA3HAYECHUH, XapaKTEPUCTUKAX M MapaMeTpax MU(POBBIX U aHAJIO-
TOBBIX UHTETPATBHBIX MUKPOCXEM;

— (opMHpOBaHME HABBHIKOB CHHTE3a, aHAJIN3a M MOACITUPOBAHUS MUKPOIJICKTPOHHOM armapary-
PBI C HCIIOJIb30BAHUEM CPEJICTB aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS, a TAKXKE IKCICPUMEHTATIBHOTO
WCCJICIOBAHUS MUKPOSJICKTPOHHOM armaparyphl.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuumuinaa «Mukpocxemotexuuka» (b1.B.JIB.4.1) otHocutcs k 610Ky 1 (BapuaTHBHAs 4acTh).
[IpenmecTBYIOMKUMH TUCIHATUTMHAME, (OPMHUPYIONIMMH HavalbHBIC 3HAHUS, SBISTIOTCS: TBepao-
TeJIbHAs 3JIEKTPOHUKA, TeopeTHuecKre OCHOBBI IIEKTPOTEXHUKH, MUKPOCXEMOTEXHHUKA.
[Tocnenyromumu muctMIUIMHaMu SBIsitoTcs:: OCHOBBI TTpeoOpa3oBaTeIbHON TeXHUKH, CXeMoTeX-
HUKa, DHEpreTuyeckas 3J1eKTpoOHUuKa, MUKPOCXEMOTEXHHUKA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTBIO pellaTh 3a/1a4d aHajlu3a M pacdera XapaKTePUCTUK AJIEKTPUUYECKUX
Ierne;

— TIK-3 roToBHOCTHIO aHAJIM3UPOBATh U CUCTEMATH3HPOBATh PE3YIbTAThl UCCIEAOBaHUM, MPe-
CTaBJIITh MAaTCpHraJbl B BUJAC HAYYHBIX OTYCTOB, HY6J'II/IKaI_[I/II\/'I, npezeHTaum‘/'I;

— TIK-5 roToBHOCTBIO BBINIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTO (PYHKIIMOHATHLHOTO HAa3HAYEHUS] B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM C UC-
MOJIb30BaHUEM CPEACTB aBTOMATH3AI[UU MPOCKTUPOBAHUS;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HaATh NpeAMET U MPHUHIMIBI MUKPOCXEMOTEXHUKH KaK paszena MUKPOAJIEKTPOHUKH; (YHK-
NUOHAJIbHOC HA3HAYCHUC, XapPaKTCPUCTHUKHU, MTAPAMCTPbl U KOHCTPYKTUBHO-TCXHOJIOTHYCCKOC UCITIOJIHCHUC
AQHAJIOTOBBIX U HU(POBBIX HHTETPATBLHBIX MUKPOCXEM; OCOOEHHOCTH MPUMEHEHUS UHTErPajJIbHBIX MUKPO-
CXEM B IEKTPOHHBIX YCTPOUCTBAX PA3IMYHOTO (PYHKIIMOHAIBHOTO HA3HAYCHHUSI.

—  yYMeTb BBINOJHATH CUHTE3, aHAJU3, paciyeT U ONTHUMU3AINI0 MUKPOAJIEKTPOHHBIX YCTPOUCTB;
OTIpECIISATh XapaKTEPUCTUKU U MapaMeTphbl HHTETPAIbHBIX MUKPOCXEM; MPUMEHSATh MUKPOAJIEKTPOHHbIE
U3JIEIUs IPU IPOEKTUPOBAHUU U MOJEPHU3ALIMY dJIEKTPOHHOM aIaparypsl.

—  BJAJeTh METOJaMU CXEMOTEXHHUYECKOTr0 MPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX YCTPOMCTB C
UCIIOJIb30BAaHUEM CPEICTB aBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS METOAUMKAMHU SKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUN MUKPOIJIEKTPOHHBIX YCTPOUCTB.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHO# padoThl

OO0m1ast TpyI0€MKOCTh AUCIUIUTHHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
ne 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUTLTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
4 cemectp 5 cemectp
AynuTopHbIe 3aHATHS (BCETO) 22 10 12
Jleknun 6 2
[IpakTrueckue 3aHATUA 6 4 2
JlaGopaTtopHbIe pabOThI 8 0 8
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CamocrosTenpHas paboTa (BCero) 118 62 56
OdopmieHre OTYETOB IO TA0OPATOPHBIM 30 0 30
paboram

[TpopaboTKa JIEKIIMOHHOTO MaTepHuaia 82 58 24
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 6 4 2
CeMHHapam

Bcero (6e3 3x3ameHa) 140 72 68
IToaroroBka u caaya 3adera 4 0 4
OO6mmast Tpy1I0€MKOCTb, 4 144 72 72
3aueTHbie EquHAIIBI 4.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl muCUUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

—_ @]
" o o 2 g 3 =
& i 3 3 S 2 =
. B g g | §3 2 £
HazBanus pa3nenoB TuCHUATIITHHBL i “ a, e, o 2 S
S 5 G = g0 = B
. < < SIS &z
4 cemectp
1 IIpeamert, oOmue MOMOXKEHUS U MaTeMa- 2 0 0 16 18 OIIK-3, IIK-5
TUYECKUH armapar MUKPOCXEMOTEXHUKH.
2 MuKpocxeMOTeXHUKA KOMOMHAIIMOH- 2 2 0 23 27 | OIIK-3, IIK-5
HBIX U POBBIX YCTPOUCTB.
3 MUKpOCXEMOTEXHHUKA MOCIEA0BATEb- 2 2 0 23 27 | OIIK-3, TIK-5
HOCTHBIX IIU(PPOBBIX YCTPOUCTB.
Wroro 3a cemectp 6 4 0 62 72
5 cemecTp
4 OCHOBBI aHAJIOTOBOI1 MUKPOCXEMOTEX - 2 2 8 56 68 | OIIK-3, I1K-3,
HUKH. I1K-5
Hroro 3a cemectp 2 2 8 56 68
Hroro 8 118 140
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHue pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
2 =
2 > 5
HaszBanus pasznenos CopeprkaHue pa3esioB JUCHUTLITUHBI (110 JIEKIUSM) - &5
o E
59 2 =
a Q2
~ S
4 cemectp
1 TIlpenmer, obiue MHUKpPOCXEMOTEXHHKA KAK Pa3/ie] MUKPOJICKTPOHU- 2 OIIK-3,
TIOJIOKESHHUSI U ku. [IpUHIMIIBEI 1 OCHOBHBIE HAPABJICHHSI MUKPOCXE- [K-5
MaTeMaTHYECKUN amnmapar | MOTEXHUKH. DTalbl CXeMOTEXHUYECKOTO MPOSKTUPO-
4
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MHUKPOCXEMOTCXHHUKH. BaHUA MUKPOIJICKTPOHHBIX YCTpOﬁCTB. Marematnue-
CKOC MOJCIIMPOBAHUC B MUKPOCXEMOTCXHHUKCE.

Hroro
2 Mukpocxemorexuuka | CHHTE3 M aHAJIN3 KOMOWHAITMOHHBIX ITU(DPOBBIX 2 OIIK-3,
KOMOWHAITMOHHBIX ycrpoiict. Jlornueckue anemenTsl. Lludparopsr u [IK-5
U(POBBIX YCTPOUCTB. nerdparopbl. MymbTUIIIIEKCOPHI M IEMYJTBTUTIIIEKCO-

pbl. Lludpossie cymmaropsl. Lludpossie kommnaparo-
peL. [IporpamMmMmupyembie 10oruueckie HHTerpaibHble
cxeMsl. [TocTossHHBIE 3alIOMUHAIOLIUE YCTPONCTBA.

Hroro
3 Mukpocxemorexauka | CHHTE3 M aHAJIU3 TIOCIIE0BATEIIbHOCTHBIX MH(PPOBBIX 2 OIIK-3,
MOCIEOBATEILHOCTHBIX | yCTpoMCTB. Tpurrepsl. Peructpsl. Cuetunku. Onepa- I1K-5
U(PPOBBIX YCTPOMCTB. TUBHBIE 3aIIOMUHAIOIINAE YCTPOUCTBA.

Hroro 2
Hroro 3a cemectp 6

5 cemecTp

4 OCHOBBI aHAJIOTOBOM [TpuHIUIIBI aHATTOTOBOM MUKPOCXEMOTEXHHUKH. 2 OIIK-3,
MHUKPOCXEMOTEXHUKHU. OCHOBHBIE ¥ CTIeTIMaTbHBIC aHAIOTOBBIC (DYHKITUH. [IK-5

Krnaccudukanus aHaIOrOBBIX HHTETPATBHBIX CXEM.
HuTterpanbHbie onepanoHHble ycrmiutenu. MHCTpy-
MEHTAJIbHBIE AHAJIOTOBbIE NHTETPAJIBHBIE CXEMBI.

Hroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3aesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M € 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) TUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (TIPEABIAYIIUMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

Ne paznenoB JaHHOW TUCIUIUIMHBIL, J1JISI KOTOPBIX
HE0O0XOMMO H3yUeHHE 00ECTICUNBAIONIUX U
0o0ecIeYnBaeMbIX JUCIIATLUINH

1 2 3 4

[IpeamecTByromMe TUCITUATITUHBI

HanmeHnoBaHue JUCHUILINH

1 TBepnoTenbHast 3NEKTPOHUKA

2 TCOpeTI/IquKI/IC OCHOBBI 3JICKTPOTCXHHUKNU

3 MuKpoCXeMOTEXHUKA +

[Tocnenyromue TUCIUITITUHBL

1 OcHOBBI TpeoOpa30BaTEIIbHON TEXHUKH

2 CxeMOTeXHHUKA

3 DHepreTuyecKkas JIeKTPOHUKA

+l+ 4+ +
4+ 4+ +

4 MUKPOCXEMOTEXHHUKA +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POpMUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH
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npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

TUH
§ Bunnl zansatuit
= e ;
=) o
% y S g g DopMbI KOHTPOJIS
S = = O
M =
OIIK-3 + + + + IIpoBepka KOHTPOJIBHBIX pa-
60T, OTueT no nabopatop-
HoWt pabote, Tect, qudde-
PEHIIMPOBAHHBIN 3a4eT
I1K-3 + + OtyeT no nabopaTopHoOi pa-
oote, Tect, [luddepenmupo-
BAHHBIN 3a4eT
I1K-5 + + + + IIpoBepka KOHTPOJIBHBIX pa-
6ot, OTyeT mo naboparop-
Hoii pabote, Tect, Judde-
PEHLIMPOBAHHBIN 3a4eT

6. UHTepakTUBHBIC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00OpaTOpHBIX padoT

8 v =
I -
2 = g
Z > 5
HaszBanus pasznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
5 2 g
= a2
a e g
= S
5 cemecTp
4 OCHOBBI aHAJIOTOBOM Yeunurenu u nmpeoOpa3oBaTeNiv CUTHAJIOB Ha Orepa- 4 OIIK-3,
MUKPOCXEMOTEXHHUKHU. LUOHHBIX YCUJIUTEIAX. [IK-3, TIK-
CuHTe3 reHeparopa UMITYJIbCHOM MOCIeA0BaTeIbHO- 4 3
CTH 33JJaHHOH (POPMBIL.
Hroro 8
Hroro 3a cemectp 8
Hroro 8
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHMe mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
2 = =
2 > 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKHUX 3aHATUI (CEMHHAPOB) 3" &5
: 2 s
> o =
al o g
= S
4 cemectp
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2 MukpocxemoTexHuka | CXeMOTEXHHUYECKHE PEIICHUS KOMOMHAIMOHHBIX 2 OIIK-3,
KOMOMHAIIMOHHBIX U(PPOBBIX YCTPOUCTB. [IK-5
U(PPOBBIX YCTPOUCTB. Hroro
3 MukpocxemoTexHuka | CXeMOTEXHUYECKHE PEUIEHUS TTOCIIEI0BATEIBHOCT- OIIK-3,
MOCIIEIOBATEIbHOCTHBIX | HBIX IIM(POBBIX YCTPOHCTB. IIK-5
UU(pPOBBIX YCTPOICTB. Hroro
Hroro 3a cemectp 4

5 cemecTp
4 OCHOBBI aHAJIOTOBOM [IpuMeHeHne onepalMOHHBIX YCUIINTENEH. 2 OIIK-3,
MHKPOCXEMOTEXHUKH. WUtoro 2 IIK-5
Hroro 3a cemectp 2
Hroro 6

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIINH TPE/ICTABIICHBI B

tabmmie 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
: | i%
Bunapr camocTosTensHOM & > 0O
Hassanus paznenon z " = DopMbI KOHTPOJIS
paloTEI L s 2
X g =
> &3
o =
= S
4 cemectp
1 Ipenmer, oOmmune [TpopaboTka JIEKIIHOHHOTO 16 |OIK-3, |AuddepenunpoBaHHbIii
TOJIOKEHUS 1 Marepuala IIK-5 3auerT, [IpoBepka
MaTeMaTHYECKHH anmapar |y - 16 KOHTPOJIBHBIX padot, Tect
MHKPOCXEMOTEXHUKH.
2 Mukpocxemorexuuka  |IloaroroBka k mpaxktuue- 2 |OIIK-3, |[duddepeHunpoBaHHbIi
KOMOHWHAITMOHHBIX CKWM 3aHSITHSIM, CEMHUHA- IIK-5 3auer, [IpoBepka
IU(PPOBBIX YCTPOUCTB. pam KOHTPOJIBHBIX paboT, Tect
[IpopaboTka TeKIHOHHOTO 21
MaTepuana
Hroro 23
3 Mukpocxemorexnuka | [loaroroBka K nmpakTuye- 2 |OIIK-3, | duddepeHunpoBaHHBIHI
II0CJIEAOBATEAbHOCTHBIX | CKMM 3aHATUSAM, CEMUHA- IIK-5 3auert, [IpoBepka
U(POBBIX YCTPOUCTB. pam KOHTPOJIBHBIX paboT, Tect
[TpopaboTka TeKIHOHHOTO 21
MaTepuaita
Hroro 23
Hroro 3a cemectp 62
5 cemecTp
4 OCHOBBI aHAJIOTOBOM IToaroroBka K mpaxkTuye- 2 |OIIK-3, | duddepeHunpoBaHHbII
MHKPOCXEMOTEXHHUKH. CKHMM 3aHSITHIM, CEMHUHA- TIK-5, 3aueT, OTUeT mo yabopa-
pam IK-3 TopHO# padote, Tect
[IpopaboTka TeKIHOHHOTO 24
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MaTepuana
OdopmieHre 0TYETOB TI0 30
J1abopaToOpHBIM paboTam
Hroro 56
Hroro 3a cemectp 56
[ToaroroBka u cinaya 3auera 4 JuddepeHnrmpoBaHHBIHI
3a4er
Hroro 122

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Jleroctae H.C. Mukpocxemorexuuka. [{ludppoas MukpocxemorexHuka: yueOHoe mocobue /
H.C. Jlerocraes, K.B. UerBepros, 2007. - 213 c. (Haninuue B 6ubmuorexe TYCVYP - 100 5k3.)
2. JleroctaeB H.C., UerBepro K.B. MukpocxemoTexHiKka. AHaI0roBasi MUKpOCXEMOTEXHHUKA /
H.C. JlerocraeB, K.B. UYersepros, 2014. - 238 c. [Dnexrponnsiii pecypc]: - Pexum noctyma:
https://edu.tusur.ru/publications/4289 (nara obpamenus: 26.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpa
1. Ilapano A.B. Muxkpoanextponuka. Lludposas cxemorexnuka: Yu. nocobue / A.B. [llapa-
noB. — Tomck: Tomckuii Toc. yH-T CUCTEM YyIp.M paauoiekTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamnuue B oubmuorexe TYCVYP - 90 7k3.)
2. Bsaenenue B npoliecchl UHTETPalbHBIX MUKPO- M HAHOTEXHOJIOTHH : yuyeOHoe 1mocodue 1is By-
30B: B 2 T./ pen. FO. H. Kopkumiko. - M. : BUHOM. Jla6opatopus 3uHanwuii, 2010 - . - (Hanorexnonorun).
- ISBN 978-5-9963-0341-0 (manmuuue B 6ubmmoreke TYCVYP - 45 5k3.)

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. Obs3aTe/IbHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. JleroctaeB H.C. Mukpocxemotexnuka. [{udpoBas MUKpoCXeMOTEXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. JleroctaeB, K.B. UerBepros; nox. pexn. IL.E. Tpostna. — Tomck: ToMCK. TOC. YH-T CHCTEM YIp. U
paauosnexktporuku, 2007.- 123 ¢. (y1st MOATOTOBKHA K KOHTPOJBHBIM padoTaM - cTp. 9-36; 11 BITIOTHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123). (Hanuuue B 6ubmuorexke TYCVYP - 100 3k3.)

2. JleroctaeB H.C. MukpocxeMOTEXHHKA: PYKOBOACTBO K OpPTraHU3aI[iU CaMOCTOSTEIBHOU pabo-
ThI 17151 cTyneHToB crienmanbrocty 210104 / H.C. Jleroctaes, K.B. UerBepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBo/iCTBO NpeaHa3HAYCHO ISl peaIU3aIlii CaMOCTOSTEIIBHONU Pa0oTHI - CTp. 1-46; MOATOTOBKH K
KOHTPOJIbHBIM paboTaM - c¢Tp. 7-37; BBIIIOIHEHUSI KOHTPOJIBHBIX padoT - cTp. 38-46. (Hanmuuue B 61OIMo-
teke TYCVYP - 51 9K3.)

3. JleroctaeB H.C. MukpoanekTpoHuka [DIEKTpOHHBIM pecypc]: METOAMUYECKHE YKa3aHUS I10
uzyuenuto nuctumuinabl / H.C. Jleroctaes, K.B. UerBepros. - Tomck®akyabTeT TUCTAHITMOHHOTO 00yde-
Hust, TYCVYP, 2012. - 86 c¢. YkazaHus npeaHa3HauYeHbl Ul peau3alii CaMOCTOSTEIbHOM paboThI - CTP.
10-40, mpoBeneHHs MPAKTUYECKUX 3aHIATHH - CTp. 41-53, BBITTOJIHEHUSI JTAOOPATOPHBIX padboT - cTp. 54-75,
83-86. - Pexxum pocryma: http://www.ie.tusur.ru/docs/Ins/me_mu.rar (1ara oopamenus: 26.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MOCOOMS 1JIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIN/10B
Y4eOHO-MeToqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
M3 49rcJia JuI ¢ OTrpaHMYCHHBIMH BO3MOXKXHOCTAMU 310POBbA U MHBAJIMIOB IIPCAOCTABIIAAIOTCA B ¢)0pMax,
aIalITUPOBAHHBIX K O'PAaHMYCHUSIM UX 3/J0POBbs U BOCIIPUATHUS HH(DOpMAIIHH.
JLst i1 ¢ HapylIeHUsIMM 3peHus:
- B (hopMe INIEKTPOHHOIO IOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. bubnmoreunas cucrema wusnarenbctBa "Jlans" [Onextponssiii  pecypc]. — URL:
https://lanbook.com

2. HWudopmarmmonnsie, cnpaBoYHbIC, 1 HOPMAaTHUBHBIE 0a3bl JAHHBIX. [DJIEKTPOHHBIA pecypc.
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. MHudopmammonno-ananutuaeckas cucrema Science Index PUHIIL. [DnextponHsiii pecype]. —
URL: https://elibrary.ru/defaultx.asp

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIIOBBIX U MHIAWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKON M CTaHIApTHOH y4ueOHOI mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOe o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

Jlaboparopusi MUKPOITPOIIECCOPHBIX YCTPOUCTB U cucteM / Jlaboparopus I'TIO

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUsI 3aHATUN JIADOPATOPHOTO THUIIA, y4eOHasl aylIuTOpHUs MJisi MPOBEIACHUS 3aHSATUNH CEMHHApPCKOTrO
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX padoT)

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, a. 74, 333 ayn.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- JJabopartopusie makets (10 miT.);

- Mukpornporieccopubiii Moayib «SDK-1.1» (8 mt.);

- Ocummnorpagsl (12 mr.);

- I'enepatop curnanos ['3-54 (2 mrT.);

- [lepconanbHblii koMbroTep (12 mt.);

- KommiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmMHoOe obecrieueHue:

— ASIMEC

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaToOpHbIX padoT
JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB 1 cucteM / JTabopartopus ['TIO
yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOro TUIla, ydeOHas ayauTopus JUis Ipo-
BEJICHUsI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIIA, TOMEIEHUE I KypCOBOTO MTPOSKTUPOBAHUS (BBIIIOIHEHHUS KYPCOBBIX padoT)
634034, Tomckas obnactsb, . Tomck, Bepmuauna ynuna, a. 74, 333 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
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- JIaboparopusie MakeTs! (10 mt.);

- Mukpornporeccopubiit Moxyib «SDK-1.1» (8 mit.);
- Ocrnorpadst (12 mi.);

- I'enepatop curnanos ['3-54 (2 mrT.);

- [lepconanbhblii koMnbroTep (12 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— ASIMEC

— Visual Studio

— Windows XP Pro

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl MCTONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBalT AOCTYI B JIEKTPOHHYIO HH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOIB30BAHUEM CPEICTB 00yUEHHS OOILEro U CIelnaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB MMpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 11 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

VYKaxuTe 3Tar MpOeKTUPOBAHUS MHTErPajbHBIX MHUKPOCXEM, Ha KOTOPOM MPOBEPSETCS MPaBUIIb-
HOCTbh ()YHKIIMOHUPOBAHHSI CUHTE3UPOBAHHON CTPYKTYPBHI.

a) CTPYKTYpPHBIN CUHTE3; 0) CTPYKTYPHBIN aHaJIU3; B) CXeMHBIM CUHTE3; T') CXeMHBIN aHAJIN3.

VYKaxuTe 3Tan NPOEKTUPOBAHUS MHTETPAIBHBIX MHUKPOCXEM, Ha KOTOPOM CO3JAETCS JIEKTpUYE-
CKasl cxema.

a) CTPYKTYPHBIH CUHTE3; 0) CTPYKTYPHBIHM aHAJIN3; B) CXeMHBI CUHTE3; I') CXEMHBIH aHaAIN3.

VYkaxute nudpoBbie HHTETPAIbHBIE MUKPOCXEMBI.

a) ONepalMOHHBIN YCWINTENb; 0) YHUBEPCAIBHBIA TPUITEP; B) PErHCTP MAaMATH; T') JABOMYHBIN
CUETYHK.

VYKaXuTe aHaJ0roBbIE MHTEIPAJIbHBIE MUKPOCXEMBI.

a) OMEpalMOHHBIN yCUIINTENb; 0) YHUBEPCAIbHBIN TPUITEP; B) PETUCTP MaMSITH; I') CTAOUIN3aTOP
HapsKEHUs.

VYkaxuTe TONOTHUTEIbHBIN KoJ uucia (—19) B 8-pa3psiiHOi BBIYUCIUTEIBHON CETKE.

a) 10101100; 6) 11101101; B) 10110011; r) 10111010.

VkaXuTe IeCITHYHOE YNCIIO 78 B IBOMYHOM CUCTEME CUMCIICHUS.

a) 1100010; 6) 1001110; ) 1101010; ) 1011100.

Vxkaxkute TBOMYHBIA KO BOCBMEpUYHOTO uncia 123Q.

a) 1001010; 6) 1010011; B) 1010101; ) 1001100.

[TpencraButhk nBonuHOE ynciao 10101101 B BocbMEpUYHONM CUCTEME CUHUCIICHHUS.

a) 252Q; 6) 255Q; B) 235Q; 1) 271Q;

[Ipencrarre nBOMuYHOE unciao 10100001 B recATUIHON CHCTEME CUMCIICHHUS.

a) 160; 6) 161; B) 148; 1) 132.

VYKaxuTe COOTHOILIEHUE, B KOTOPOM JIONYyIIEHa OIIHOKA.

a) A+tBC=(A+B)(A+C; 6) AtAB=B; B) A(A+B)=A; r) AtAB=A.

VKaXuTe IBOUYHO-AECATUUHBIA KO 8-4-2-1 mecssTuyHOrOo yncia 45.

a) 01010100; 6) 01000101; B) 01110101; r) 01000100.

VYKaxuTe TOrn4ecKuil 3JIeMEeHT, peanusyrouuii OyneBy gynkuuto f=AB.

a) noruueckuit sanement UJIN; 6) norumueckuii snement UJIN-HE; B) noruueckuii snement U; r)
nornueckuit nement U-HE.

VYKaxxuTe TOTUYeCKUi 2NIEMEHT, peanu3yroiuii OyneBy ¢pynkuuto f=A+B.

a) noruueckuil anement UJIN; 6) norunueckuii anement UJIN-HE; B) norunueckuii anement U; r)
noruyeckunt sneMent U-HE.

VYkaxute KoO3QOUIMEHT repecueTa ABOUYHOIO YEThIPEXPa3psAIHOrO CUETUHKA.

a) 16; 6) 32; B) 64; 1) 128.

VYKaxuTe 4uciIo pa3psiioB BHIXOAHOTO JBOMYHOTO KOJA CYMMUPYIOLIETO aCHHXPOHHOI'O TBOMYHO-
ro cYeT4YMKa, MOJlyJIb cueTa KoToporo 128.

a)3;0)4;8)5;1) 7.

VYkaxxure BocbMHpaszpsiiHoe ciioBo a7abaSa4a3a2alal cioBo, KoTopoe HaJ0 MojaaTh Ha MH(OpMa-
LIMOHHBIE BXOJbl MYJIbTUILIEKCOPA JUIsl peanu3anuu OyneBoi pynkuuu f=AC.

a) 10010010; 6) 10110000; ) 10100000; ) 10100110.

VYKaxxuTe ypOBHHM CUTHAJIOB Ha BBIXOJIaX BOCHMHPA3PSAIHOIO BHIYUTAIONIETO ECATUYHOIO CUETUHU -
Ka II0CJIE IOCTYIUIEHUS Ha €0 BX0Z 56 UMITYJIbCOB, €CJIM CYETUUK HAXOAWICSA B 3 COCTOSIHUH.

a) 01000111; 6) 11000101; 8) 01000101; r) 01100101.

Omnpenenure cuHpazHoe BXOJHOE HaNpshKeHUE TU(PepeHIINaIbHOIO YCUIUTENS, Ha BXObI KOTO-
poro nogansl Hanpsbkenust Ul= -2 B u U2=+1 B.

a) -1B; 0) -0,5B; B) +1B; r) +0,5B.

Onpenenure k03HPUIUEHT YCUTICHUS ISl CXEMbl MHBEPTUPYIOLIETO ONEPALMOHHOTO YCUITUTENS,
eciu R1=10 kOm, R2=100 kOm (pe3uctop B 1ienu odpatHoii cBsi3n). OnepaluoHHbIA YCUIUTENb CYUTATh
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nacaJbHbIM.

a) +10; 6) -10; B) +100; 1) -100.

Omnpenenure k03(QHUIUEHT YCUTICHUS UL CXEeMbl HE MHBEPTUPYIOILETO ONEPAMOHHOTO YCUIIUTE -
a1, ecu R1=10 kOm, R2=100 kOwm (pe3ucTop B 11enu 00paTHOM cBs3H). OnepannoOHHbIA YCUITUTENh CUH -
TaTb UACAJIbHBIM.

a) +10;6) -10; B) +11; 1) -11.

14.1.2. Bonpocs! 1uddepeHuMpoBaHHOIO 3a4eTa

1. IIpeoOpazoBars YMCIO U3 OAHOW 3a/JaHHON CHCTEMbI CUMCIICHHUS B APYTYIO 33JaHHYIO CUCTEMY
CUHMCIICHHUSL.

2. IlpeacraBuTh YUCIO B BUjE LUGPOBOro KOjA 33JaHHOTO BU/IA.

3. [IpeobpazoBare onHy 3agaHHyI0 (HhOpMy MpeACcTaBICHUS OylIeBON (YHKIIMU B IPYTYIO 33JaHHYIO
dopmy e€ mpeacTaBIeHuUs.

4. MUHUMU3HPOBATH 3aJJaHHYIO OYyJIeBY (DYHKITHIO.

5. PeasinzoBath 3ajjaHHyI0 OyJeBY (YHKIMIO HA OCHOBE KOMOMHAIIMOHHBIX WHTETPAJIbHBIX MUKPO-
CXEeM 3aJIaHHOTO BHJIA.

6. OnpenenuTh GYHKIUMHM CPABHEHUS, pealln3yeMble 3aJJaHHOM cXxeMol IIU(pPOBOro KOMIIapaTopa.

7. OnpenenuTs YpOBHHU CUTHAJIOB Ha BXOJI€/BbIXOJE KOMOMHAIIMOHHOTO LU(POBOrO YCTPOHCTBA
IPY 33J]aHHBIX YCIOBUSX.

8. CpoekTupoBaTh KOMOMHAIIMOHHYIO CXEMY, PEaIU3yIOIlyI0 33JJaHHYI0 OyaeBy (YHKIIMIO, C UC-
H0JIb30BAHUEM MYJBTUILIEKCOPA.

9. OnpenenuTh YpOBHU CUTHAJIOB Ha BXOJIE/BBIXOJIE TIOCIIEIOBATEILHOCTHOTO U(POBOTO YCTPOIA-
CTBa IIPU 33JJaHHBIX YCIOBHUSAX.

10. Onpenenuth KO3PHUIHUEHT MepecyeTa CYMMUPYIOIIETO CUCTUNKA.

11. Onpenenuts K03(GGUIMEHT NepecyeTa BEIUNTAIOIIET0 CYETYHKA

12. Onpenenuth UHPOPMALIMOHHYIO EMKOCTh 3aIIOMUHAIOLIETO YCTPOICTBA.

13. OnpenenuTh YpOBHU CUTHAJIOB HA BXOJIE/BBIXOJIE 3aTIOMHHAIOLIETO YCTPOUCTBA NPHU 3aJJaHHBIX
YCIIOBHSIX.

14. Onpenenuts kK03(GUIHEHT Nepeaadr Mo HAMPSHKEHUIO aHAJIOTOBOW CXEMbl Ha ONEpallMOHHbIX
YCHITUTETSX.

15. TlocTpouTh BpEMEHHYIO IMarpaMMy BBIXOHOT'O HAIpsKEHHs aHAJIOrOBOM CXEMbl Ha Oneparu-
OHHBIX YCHIIUTEIISIX I10 3aJJaHHON BPEMEHHOH TuarpaMMe BXOJHOTO CUTHAJIA.

14.1.3. TeMbl KOHTPOJILHBIX Pa0dOT
KoMOuHanmoHHbie 1u(poBhIE YCTPOUCTBA.
[TocnenoBarenbHOCTHBIC TU(PPOBBIE YCTPOICTBA.

14.1.4. Tembl 1a00paTOpHBIX padoT
Yeunurtenu u nmpeodpazoBaTeNy CUTHAIOB HA ONEPAIIMOHHBIX YCUITUTEISAX.
CuHTe3 TeHepaTopa UMITYJILCHON TTOCIIEIOBATEIBHOCTH 3a1aHHOM (DOPMBI.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM AJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIN/I0B
Jlis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

C napyueHusMu
ciyxa

[IpenMy111eCTBEHHO MMCbMEHHAs
MpoBEpKa

C mapymenusasmu | CobeceoBanme 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa
3peHUS OTIPOC MO TePMUHAM (MHIUBUYaTbHO)

C HapylmcHUAMHA Pemenne JAUCTAHIITMOHHBIX TCCTOB, HpCI/IMyHIeCTBCHHO JUCTaHIITMOHHBIMU
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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