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
MHuKpO03/1eKTPOHHKA

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 OCHOBHBIMU HAIIPABJICHUSIMU PAa3BUTUS COBPEMEHHON MUKPOAJICKTPOHUKH;
npuoOpeTeHne 3HaHUH 10 MPUHIIUIIAM TTOCTPOCHUS MUKPOAJICKTPOHHON anmaparypsl pa3indyHOro
(YHKIIMOHATBFHOTO Ha3HAYCHUSI, BKJTIOYAsl YCTPOMCTBA M CUCTEMBI MPOMBIIIUICHHON JIEKTPOHUKH.

1.2. 3amaum AMCHUIIIMHBI

— (opMHpOBaHHE 3HAHUH O MPeAMETE, MPUHIIUIIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MATEMATUIECKOM arlapare MUKPOIJICKTPOHUKY;

— (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 mucuunimnebl B ctpykrype OIIOII
Huctunnuna «Mukposnexkrponnkay (b1.B.JIB.4.2) otHocuTcs k 610Ky 1 (BapuaTHBHAs 4acTh).
[TpenmecTBYOUMMEI AUCHUILTUHAME, (POPMUPYIOLUIUMHI HavajdbHbIC 3HAHUS, SBISIOTCS: TBepo-
TeJbHAsl AJIEKTPOHUKA, TeopeTUuecKre OCHOBBI IEKTPOTEXHUKH, MUKPOIIEKTPOHHUKA.
[Tocnenyromumu TucumIiMHaMu sBisitoresi: OCHOBBI TpeoOpa3oBaTeIbHOM TeXHUKH, CxeMoTex-
HUKa, DHEpreTuyecKas 31eKTPOHUKa, MUKpPO3JIEKTPOHHUKA.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-3 cnocoOHOCTBIO peliaTh 3a/a4d aHajlu3a M pacdera XapaKTepUCTUK AIEKTPUUECKUX
LeTei;

— IIK-1 crocoOHOCTBIO CTPOUTH MpocTelne (pu3nueckiue U MaTeMaTHUYeCKHe MOJIEIH MpHOo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHHMKH PA3JIIMYHOTO (PYHKLIHMOHAIBHOTO
Ha3HA4Y€HUs, a TAK)KE MCIOJIb30BaTh CTaHAAPTHHIE MPOrPAMMHBIE CPEACTBA UX KOMIBIOTEPHOTO MOJIEININ -
pOBaHM;

— TIK-5 roToBHOCTBIO BBINIOJHATH PAcUeT M MPOSKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPONCTB pa3iMYHOIO (PyHKIIMOHAIBLHOIO HAa3HAYEHUs B COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C UC-
II0JIb30BAaHUEM CPEACTB aBTOMATH3ALMHU IPOEKTUPOBAHUS;

B pe3ynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh OCHOBHBIC HAINpPaBICHHUS B MHKPODJICKTPOHMKE; KIaCCU(UKAIIMOHHBIC MPHU3HAKH, Xa-
PAKTEPUCTUKHU U TTapaMeTpbl MUKPO3JIEKTPOHHBIX M3/IENIN; KOHCTPYKTUBHO-TEXHOJIOTMYECKUE OCOOCHHO -
CTH Pa3JIUYHBIX THUIIOB MHTEIPAJIbHBIX MUKPOCXEM; OCHOBHBIE PA3HOBUIHOCTU aHAJIIOTOBBIX M LIU(PPOBBIX
MHTETPATBHBIX CXEM M OCOOCHHOCTH WX MCIOJB30BAHUS B YCTPOHCTBAX PA3IMYHOrO (PYyHKIHMOHATHHOTO
Ha3HaYeHUs; OCHOBHBIE OCOOEHHOCTH U NPUHIUIIBI IPOEKTUPOBAHUS MUKPOUIEKTPOHHBIX U3/,

—  YMeTb BBIIOJHATh MAaTEMaTHYeCKOE MOJICIUPOBAaHNE (DYHKIIMOHAIBHBIX Y3JI0B HHTETPAIbHBIX
MHUKPOCXEM C LIEJIbI0 ONTUMU3ALUU UX [1apaMETPOB; ONPEIENATh XapaKTCPUCTUKUA M IapaMeTpbl MHTE-
IPaJbHBIX MHUKPOCXEM; MPOBOJUTH 3KCIIEPUMEHTAIBHBIE UCCIIEI0BAaHUSI MUKPOIIEKTPOHHBIX YCTPOMCTB;
IIPUMEHATh MUKPOXJIEKTPOHHBIE U3JENHsl IPU IPOEKTUPOBAHUU M MOACPHU3ALMU JIEKTPOHHON ammapa-
TYpBI.

—  BJAJeTh METONAMU CXEMOTEXHHYECKOTO MPOCKTUPOBAHUSA MUKPOIJIEKTPOHHBIX YCTPOMCTB C
WCIIOJIb30BaHUEM CPEJICTB aBTOMATU3MPOBAHHOIO INPOEKTHPOBAHMS; METOIUKAMHU JKCIIEPUMEHTAIBHBIX
MCCJIEJOBAHUN MUKPO3JIEKTPOHHBIX YCTPOUCTB.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
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4 cemecTp 5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 22 10 12
Jlexuun 8 6
[IpakTnueckue 3aHATHS 6
JlaboparopHbie pabOTHI 8
CamocrosTenbHas paboTa (BCero) 118 62 56
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 36 0 36
pabotam
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 76 58 18
[ToaroroBka K MpaKTUYECKUM 3aHATHUSM, 6 4 2
ceMHUHapam
Bcero (6e3 ax3amena) 140 72 68
IloaroroBka u caada 3adera 4 0 4
OO6miast Tpy1I0€MKOCTb, 4 144 72 72
3aueTHnie EquHuIibs 4.0

5. Conepxxanue QMCUMILITHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

2 o = 2 é\ = =
: o ° 3 9 = =
? S s s S 2 0
Hazpanus pa3aenoB 1UCHUIUINHBI i © e, e, o © &5
= 5 = s & 0 ==
. < < o e =
= = ) 2t S g
4 cemectp
1 TIpeamer, oOIHe MONOKEHUST M MaTeMa- 2 0 0 19 21 OIIK-3, TIK-1,
TUYECKUN anmapaT MUKPOIJIEKTPOHUKHU ITK-5
2 CTpyKTypHOE MIPOEKTHPOBaHUE I PO- 2 2 0 21 25 |OIIK-3, TIK-1,
BBIX MUKPODJIEKTPOHHBIX YCTPONCTB KOM- I1K-5
OMHAIIMOHHOTO THIIA.
3 CTpyKTypHOE NPOEKTUPOBaHUE LK PpO- 2 2 0 22 26 | OIIK-3, [IK-1,
BBIX MUKPOJJIEKTPOHHBIX YCTPOMCTB I1O- I1K-5
CJIEJOBATEILHOCTHOTO THUIIA.
Hroro 3a cemectp 6 4 0 62 72
5 cemecTp
4 AnanoroBsle MUKPO3JIEKTPOHHBIE 2 2 8 56 68 | OIIK-3, [IK-1,
CTPYKTYPBL. I1K-5
Hroro 3a cemectp 2 2 8 56 68
Hroro 8 6 8 118 140
4
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 &5
o) S E
= o, =
a o 2
~ S}
4 cemecTp
1 IIpeamert, oOmue MUKPOCXEMOTEXHHKA KaK pa3/ie] MUKPOIJICKTPOHU- 2 OIIK-3,
TIOJIOXKECHUS U kU. [I[pUHIMIIBI 1 OCHOBHBIE HAIIPABIIEHUS MUKPOCXE- IK-1, TIK-
MAaTeMaTHYECKHI anmnapaT | MOTEXHUKHU. DTarbl CXEMOTEXHUYECKOTO MPOEKTUPO- 5
MHUKPO3JIEKTPOHUKHU BaHUs1 MUKPO3JIEKTPOHHBIX YCTPONCTB. MaremaTruye-
CKO€ MOJEIMPOBAHNE B MUKPOCXEMOTEXHUKE.
Hroro
2 CTpyKTypHOE CuHTe3 1 aHAJIN3 KOMOMHAIIMOHHBIX HU(PPOBBIX OIIK-3,
IIPOEKTUPOBAHUE ycrpoiicTB. Jlornueckue anemenTsl. Lndparops! u IK-1, TIK-
U POBBIX nemudpaTopbl. MynbTUTIIEKCOPHI U IEMYIbTUILIIEKCO- 5
MHUKPO3JIEKTPOHHBIX peL. Lludppossie cymmaropsl. LHudpossie komnaparo-
YCTPOWCTB phl. [IporpaMmupyembie JTOTHYECKHE UHTETPaIbHbIE
KOMOMHAIIMOHHOTO TUMA. |cXeMbl. [l0CTOSIHHBIE 3alIOMUHAIOIINE YCTPOICTBA.
Uroro 2
3 CtpykTypHOE CuHTE3 1 aHAIM3 TTOCIIeI0BATEIIBHOCTHBIX ITU(PPOBBIX 2 OIIK-3,
IIPOCKTUPOBAHKE YCTPOUCTB. Tpurrepsl. Peructpel mamMsaTé ¥ perucTpsl IK-1, TIK-
u(ppoBbIX casura. Cuetunku. [lenurenu yactoTsl. OnepaTus- 5
MHUKPO3JIEKTPOHHBIX HbIE 3allOMHHAOIINE YCTPOMCTBA.
YCTPOWCTB Hroro 7
MIOCJIEJOBATEIILHOCTHOTO
THUIIA.
Hroro 3a cemectp 6
5 cemecTp
4 AnanoroBbie OCHOBHBIE U ClTIeIMaTbHBIC aHAIOTOBBIC (DYHKITUH. 2 OIIK-3,
MHUKPOIJIEKTPOHHBIE Kiaccudukanys aHamoroBbIX HHTETPAIBHBIX CXEM. IK-1, ITK-
CTPYKTYPBHI. AHanorosele ki1toud. IHTerpaiabHble olepalioHHbIE 5
YCHJIUTENN: CXEMOTEXHIUUYECKHEe 0COOEHHOCTH U CBOMA-
CTBA, XapaKTEPUCTUKH U NTapaMeTpbl. AHAIN3 CXEM Ha
OCHOBE HJI€AJIbHBIX ONEPALMOHHBIX YCUIUTEINAX C OT-
punareabHON 00paTHO cBs3bt0. IHTErpanbHble cTa-
OUITM3aTOPBI HANIPSKEHUSI.
Hroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMpeabl Ty IIUMHU)
U o0ecneynBaeMbIMH (IOCJIeAYOMIUMHU) JUCHUATIIMHAMHA
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznenoB qaHHOM TUCLMILINHEL, 115 KOTOPBIX
HEOOX0IMMO U3y4eHHEe 00eCTIeYMBAIOLINX U
o0ecreunBaeMbIX AUCLUIIINH

1 2 3 4

[IpenmecTByronme qUCUUILIHHBI

HanmenoBanmne JUCHUITIINH

1 TBepaoTenbHas AIEKTPOHUKA

2 TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTCXHUKH

3 MUKpO3JEKTpOHUKA +

[Tocnenyromire TUCHUTIITUHBI

1 OcHoBBI TpeoOpazoBaTEIHLHON TEXHUKH

2 CxeMOTEXHUKA

3 DHepreTuyeckas 3JIEeKTPOHUKA

+ |+ |+
+ |+ |+
++ |+ |+

4 MUKpO3JIEKTPOHHUKA +

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MPHU U3yYEHUHN JUCIHUIUIUHBL, U BUIOB 3aHS -

THUI
§ Bunwl 3ansatuit
= o N te)
% & g_ 8.“ S DOpMBI KOHTPOJIS
2 = g & 2
Z = = O
OIIK-3 + + + + Kontpomasnas pabdora, [Ipo-
BEpKa KOHTPOJIbHBIX padoT,
OtyeT no nabopaTopHoOi pa-
6ote, Tect, Juddepenumpo-
BAHHBIN 3a4eT
[TK-1 + + + + KonTposnbhas pabota, I1po-
BEepKa KOHTPOJBHBIX PadoT,
Otuet o nabopaTopHOii pa-
oore, Tect, {uddepenumpo-
BAHHBIMN 3a4ET
[1K-5 + + + + KonTposbhas pabota, [1po-
BEpKa KOHTPOJIbHBIX padoT,
Otuet no nabopaTopHoOii pa-
6ote, Tect, luddepenunpo-
BAaHHBIN 3a4ET

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q P=a=1
Qo O T
= >~ O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= o, =
a o 2
= S}
5 cemecTp
4 AHanoroBbie CuHTe3 reHeparopa UMITYJIbCHOM MOCIEA0BaTEeIbHO- 4 OIIK-3,
MHUKPOIJIEKTPOHHBIE CTH 33J]aHHOM (HOpMBI IK-1, TIK-
CTPYKTYDBI. Yceunurenu u mpeoOpa3oBaTeNv CUTHAJIOB Ha Orepa- 4 5
[IMOHHBIX YCHITUTENSIX
Uroro 8
Hroro 3a cemectp 8
Hroro 8
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v =
= g4 =
3] ==
g O 5
o ]
HasBanus paznenon HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) z 5 &5
o S E
X 8 =
> &3
= =
= S
4 cemecTp
2 CTpyKTypHOE CXeMOTEeXHUYECKHE PEeIIeHU KOMOMHAITMOHHBIX 2 OIIK-3,
MPOEKTUPOBAHUE U(pPOBBIX YCTPOUCTB. IIK-1, ITK-
IU(PPOBBIX Wroro 2 5
MHUKPODJIEKTPOHHBIX
YCTPOMCTB
KOMOMHAIIMOHHOTO THUIIA.
3 CtpyKTypHOE CXxeMOTeXHUYECKHE PeIIeHHUs MTOCIIEI0BATEIHHOCT- 2 OIIK-3,
IIPOCKTUPOBAHKE HBIX LU(POBBIX YCTPOICTB. IIK-1, TIK-
1M pPOBBIX Hroro 2 5
MHUKPOITIEKTPOHHBIX
YCTPOWCTB
IIOCJIEJOBATEIILHOCTHOTO
THIIA.
HUroro 3a cemectp 4
5 cemecTp
4 Ananorosble IIpuMeHeHHe onepauOHHBIX YCUIIUTEIICH. 2 OIIK-3,
MHKPOIJICKTPOHHBIE Hroro 2 IIK-1, ITK-
CTPYKTYPBL. 5
Hroro 3a cemectp
Hroro

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B
tabmme 9.1.

CornacoBaHa Ha noprane Ne 40773 7




Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
g 5 =
Bunael camocrosTensHON = > O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 &2
Y e 2
= S}
4 cemecTp
1 IIpeamert, obmue [TpopaboTka JIEKITMOHHOTO 19 |OIIK-3, |duddepeHnnpoBaHHBIHI
TIOJIOKEHUS] U Marepualia IK-1, 3a4et, KoHTponpHas pabo-
MaTeMaTHYECKUH anmapar |pr. o 19 IIK-5 Ta, Tect
MHUKPO3JIEKTPOHUKHU
2 CTpyKTypHOE [ToaroroBka Kk mpaxkTu4e- 2 |OIIK-3, |JIuddepennupoBanHbIi
IIPOEKTHPOBAHUE CKHM 3aHATHUSIM, CEMUHA- IK-1, 3aueT, KonTposnbHas pabo-
M POBBIX pam IIK-5 Ta, [IpoBepka KOHTPOJIb-
MHUKPOITIEKTPOHHBIX HBIX padort, Tect
POSJICKTPO [TpopaboTka JIEKIMOHHOTO 19 pabor, Tec
yCTPOICTB
MaTepuana
KOMOMHAIIMOHHOTO THIIA.
Hroro 21
3 CtpykTypHOE ITonroToBka k npakTuye- 2 |OIIK-3, | duddepeHunpoBaHHbII
MPOEKTUPOBAHUE CKHUM 3aHSATUSIM, CEMHHA- [IK-1, 3aueT, KoHTposbHas pado-
IU(pPOBBIX pam IIK-5 Ta, [IpoBepka KOHTPOJIb-
MHKPOOJIEKTPOHHBIX TIpopaBoTka JEKIHOHHOTO 20 HBIX pador, Tect
YCTpOHCTB Marepuaia
MOCJIEIOBATEILHOCTHOTO
THIA. Hroro 22
Hroro 3a cemectp 62
5 cemecTp
4 AHanoroBbie [ToaroroBka k mpakTuue- 2 |OIIK-3, |duddepeHnnpoBaHHBIHI
MHUKPOIJIEKTPOHHBIC CKHUM 3aHATUSM, CEMHUHA- [K-1, 3auet, KoHTponbHas pabo-
CTPYKTYPBHI. pam IIK-5 ta, OTyeT no Jaboparop-
HOU te, TecT
[TpopaboTka JIEKITMOHHOTO 18 ofi pabore, Tec
Marepuaia
OdopmiteHre 0TIETOB TIO 36
nabopaTopHbIM paboTam
Hroro 56
Hroro 3a cemectp 56
[TonroroBka u caaya 3aueTa 4 JuddepenunpoBaHHbIii
3a4yer
Hroro 122
10. KypcoBoii npoekTt / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas JUTEpaTypa
1. JleroctaeB H.C. Mukpocxemotexnuka. LludpoBas MUKpocxeMOTeXHHKa: yueOHOe nocodue /
H.C. Jlerocraes, K.B. UetBepros, 2007. - 213 c. (Hanuuue B 6ubauorexke TYCVYP - 100 5k3.)
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2. JleroctaeB H.C., YetBepros K.B. MukpocxemoTexHuka. AHajIoroBasi MUKpOCXEMOTEXHHUKA /
H.C. JlerocraeB, K.B. UYerBepro, 2014. - 238 c. [DnektpoHHbId pecypc]: - Pexum npocrymna:
https://edu.tusur.ru/publications/4289 (nata obpamenus: 26.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Illapano A.B. Muxkpoanexktponuka. Lludposas cxemorexnuka: Yu. nocoobue / A.B. lllapa-
noB. — Tomck: Tomckuii Toc. yH-T CUCTEM YyIIp.M paauoiekTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (namnuue B 6mbmuorexe TYCVYP - 90 7k3.)
2. Bsaenenue B npolecchl UHTErpabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOe mocobue
Juist By30B: B 2 T. / pea. 1O. H. Kopkumiko. - M. : BUHOM. Jlaboparopus 3nanuii, 2010 - . - (HanotexHo-
norun). - ISBN 978-5-9963-0341-0 (nanuuue B 6ubmotexe TYCYP - 45 5k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. Jleroctaes H.C. Mukpocxemorexuuka. [{udpoBas MukpocxeMoTeXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. Uersepros; nox. pexn. IL.E. Tposina. — Tomck: ToMcK. ToC. yH-T CUCTEM YIp. U
paaunosnekTponuku, 2007.- 123 c. (114 MOATOTOBKU K KOHTPOJIBbHBIM paboTam - cTp. 9-36; 11 BBINOJIHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123) (nanuuue B 6ubimorexke TYCVYP - 100 7k3.)

2. JleroctaeB H.C. MukpocxeMOTeXHHKA: PyKOBOACTBO K OpPTaHU3AIUU CAMOCTOSTEIIbHONU pabo-
THI 17151 cTyneHToB crenmanbaHocty 210104 / H.C. Jleroctaes, K.B. Uersepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBo/ICTBO MpeAHAa3HAYCHO IS peaIU3aIlii CAMOCTOSTEIbHONU Pa0oTHI - CTp. 1-46; MOATOTOBKH K
KOHTPOJIbHBIM paboTaM - c¢Tp. 7-37; BBIIOJHEHUSI KOHTPOJIBHBIX padoT - cTp. 38-46. (Hanuuue B 6MOIMO-
teke TYCVYP - 51 9K3.)

3. Jleroctaes H.C. MukpoaneKkTpoHHKa [DIEKTPOHHBIN pecypc]: METOAMUYECKHE YKa3aHUA I10
m3yuenuto nuctmrmuinabl / H.C. Jleroctaes, K.B. UerBepros. - Tomck®akyabTeT AUCTAHIITMOHHOTO 00yde-
Hust, TYCVYP, 2012. - 86 c. YkazaHus npeaHa3HauYeHbl U peau3alii CaMOCTOSTEIbHOM paboThl - CTP.
10-40, mpoBeneHMs MPAKTUIECKUX 3aHIATHH - CTp. 41-53, BBITTOIIHEHUSI JTAOOPATOPHBIX padboT - cTp. 54-75,
83-86. - Pexxum noctyna: http://www.ie.tusur.ru/docs/Ins/me_mu.rar (nara obpamienus: 26.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydYarommxcs
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI U MHBAIMIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1t JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HAapyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. bubnmuoreunas cucrema wu3narenbctBa "Jlawp" [OnekrponHblii  pecypc]. — URL:
https://lanbook.com

2. HWudopmaunoHHbIE, CIIPaBOYHbIC, U HOPMATHBHbIE 0a3bl JaHHBIX. [DJIEKTPOHHBIN pecypc].
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. HudopmanmonHo-ananutHueckas cucrema Science Index PUHILI. [OnekrponHslit pecypc]. —
URL: https://elibrary.ru/defaultx.asp
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB 1 cucteM / JTabopatopus ['TIO

ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, TOMEIIEHHE JIJISi KYPCOBOTO MTPOESKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 333 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- JJabopartopusie makeTs (10 mT.);

- Muxkponpoueccopssiii Moaynb «SDK-1.1» (8 mt.);

- Ocmmorpadst (12 mit.);

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

- [lepconanpHbIil KOMTBIOTED (12 TMIT.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— ASIMEC

— PTC Mathcadl13, 14

— Windows XP Pro

13.1.3. MaTrepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

Jlaboparopusi MUKPOITPOIIECCOPHBIX yCTPOUCTB U cucteM / Jlaboparopus I'TIO

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHATUH J1a0OpaTOpPHOTrO TUMA, Y4cOHAs ayAuTOpHUs U TPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MTPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 333 ayn.

Ornucanue UMeroIIerocs 000pyI0BaHUS:

- JJaboparopnsie makeTs! (10 mwrT.);

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

- Ocrutorpadst (12 mit.);

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

- [lepconanbhblii koMnbroTep (12 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmmHoe obecrnieueHue:

— ASIMEC

— Windows XP Pro

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
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- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaioT OCTYI B AJICKTPOHHYIO WH-
(dopManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMIL[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeTyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

VYKaxuTe 3Tan MpOeKTUPOBAHUS MHTErPaJbHBIX MHUKPOCXEM, Ha KOTOPOM MPOBEPSETCS NMPaBUIIb-
HOCTb (PYHKIMOHUPOBAHUSI CHHTE3UPOBAHHON CTPYKTYpPBI. YKaKHUTE 3Tal MPOSKTUPOBAHUS HHTETPATTBHBIX
MHUKPOCXEM, Ha KOTOPOM MIPOBEPSETCS MPaBUILHOCTh ()YHKIIMOHUPOBAHHS CUHTE3UPOBAHHON CTPYKTYPBHI.

a) CTPYKTYPHBII cUHTE3; 0) CTPYKTYpHBII aHau3; B) CXEMHBI CUHTE3; T') CXEMHBIN aHAJIH3.

VYKaxuTe 3Tan NpPOEKTUPOBAHUS MHTETPAIBHBIX MHUKPOCXEM, Ha KOTOPOM CO3JAETCS AJIEKTpUYE-
CKas cxema.

a) CTPYKTYPHBIH CHHTE3; 0) CTPYKTYPHBIM aHAIIN3; B) CXeMHBI CUHTE3; I') CXEMHBIH aHAIN3.

VYkaxute nudpoBbie HHTETPAIbHBIE MUKPOCXEMBI.

a) ONepalMoOHHBIN YCWINTENb; 0) YHUBEPCANBHBIA TPUITEP; B) PErHCTp MaMATH; T') JABOMYHBINA
CUETYHK.

VYKaXuTe aHaJOrOBbIE MHTEIPAJIbHBIE MUKPOCXEMBI.

a) OTEpaAlMOHHBIN YCUIINTENb; 0) YHUBEPCAIbHBIN TPUITEP; B) PETUCTP MaMSITH; I') CTAaOUIU3aTOP
HaIpsKEHUS.

CornacoBaHa Ha noprane Ne 40773 11



VYkaxuTe TONOIHUTEIbHBIN KoJ uncia (—19) B 8-pa3psiiHOi BBIYMCIUTENBHON CETKE.

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

VKaxxuTe 1ecATUUHOE YUCIIO 78 B TBOMYHOU CUCTEME CUMCIICHHUS.

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

Vkaxkute TBOMYHBIN KO BOCbMEpUYHOTOo uncia 123Q.

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

[IpeacraBute aABoruHOE yncio 10101101 B BocbMepUYHOI cUCTEME CUUCIICHHUS.

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

[Ipeacrasrre nBOMUHOE uncio 10100001 B gecsATHUHOM cUCTEME CUUCTICHHUS.

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

YKaXXuTe COOTHOIIIEHUE, B KOTOPOM JIOMYIIEHa OIIHOKA.

a) A+tBC=(A+B)(A+C; 6) A+AB=B; B) A(A+B)=A; ) A+tAB=A.

VKaKuTe IBOUYHO-AECATUUHBIA KO 8-4-2-1 mecsiTUuuHOro yncia 45.

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

VYKakuTe JIOTHIEeCKUN 3IIEMEHT, peanu3yromuii OyneBy ¢pynkuuto f=AB.

a) mornueckuit anmement NJIH; 6) normueckwuii snement UJIM-HE; B) nornueckuii snement U; r)
norundeckuit anement U-HE.

VKaKHUTE TOTUYECKHUI DJIEMEHT, peanu3yronuii oyneBy gpynkmuio f=A+B.

a) noruueckuit anement UJIN; 6) normueckuii anement UJIN-HE; B) norudeckuii snement U; r)
nornueckuit anement U-HE.

YiaxuTe KOOQOUIUESHT MepecueTa JBOUIHOTO YeThIPEXPa3psAIHOTO CUSTUHKA.

a) 16;0) 32; B) 64; 1) 128.

VKa)KUTe YUCIIO pa3psiioB BBIXOIHOTO JIBOMYHOTO KOJIa CYMMUPYIOIIETO aCHHXPOHHOTO JABOUYHO-
r0 CYeTYMKa, MOJIYJIb cyeTa KoToporo 128.

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

VYxkaxkuTe BOCBMHUpa3psIHOE CIIOBO a7abaSa4a3a2alal cioBo, KoTopoe HAZO MoAaTh Ha uH(popMa-
IIMOHHBIE BXOJIbI MYJIBTUILIEKCOpA JUIsl peanu3anuu oyneBoit ¢pynkiun f=AC.

a) 10010010; 6) 10110000; 8) 10100000; ) 10100110.

YKaXuTe ypOBHU CUTHAJIOB HAa BBIXOJIaX BOCHBMHPA3PSIHOTO BHIYUTAIOIIECTO NECATUIHOTO CYCTUH -
Ka MoCJIe IOCTYIUIEHHUS Ha €ro BX0A 56 UMITYJIbCOB, €CJIM CYETYUK HAXOIMJICS B 3 COCTOSIHUU.

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

Omnpenenure cuHpazHoe BXOAHOE HanpspkeHUe TudGepeHInaTbHOT0 YCUIUTENs!, Ha BXOJbI KOTO-
poro nogans! Hanpsbkerust Ul= -2 B u U2=+1 B.

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

Onpenenure k03QPUIMEHT YCUTICHHS 111 CXEMbl HHBEPTUPYIOILIETO OMEPAIMOHHOTO YCUITUTES,
ecmu R1=10 kOm, R2=100 kOwm (pe3uctop B nenu oOpaTHO cBsi3n). OniepaliMOHHBIA YCUIIUTENb CUUTATh
UJICATbHBIM.

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

Omnpenenure KO3PPUITMSHT YCUICHUS 11 CXeMbI HE MHBEPTUPYIOIIETO OMEPAIIHOHHOTO YCUIIUTE -
a1, ecu R1=10 kOm, R2=100 kOwm (pe3ucTop B 11enu 00paTHOM cBsi3H). OnepannoOHHbIN YCUIUTENh CUH -
TaTh HJICATHHBIM.

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

14.1.2. Bonpocsl 1uddepeHuMpoBaHHOIO 3a4eTa

[TpeoOpa3oBaTh 4MCIO M3 OAHOW 3aJaHHOM CHCTEMBI CUMCIIEHHS B APYIYIO 33JJaHHYIO CHUCTEMY
CUHMCIICHHUSL.

[TpencraBuTh uucio B BUje LU(POBOro KojAa 33JaHHOTO BU/A.

[IpeoOpazoBars ofHY 3a1aHHYI0 (HOpMY MPEACTABICHHUS OYy/IeBOW (PYHKIMHM B JIPYTyIO 3aJaHHYIO
dopmy e€ nmpeacTaBiIeHuUs.

MuHUMHU3UPOBATH 3a/IaHHYIO OyJIeBY (DYHKIIHIO.

PeanuzoBars 3amannyo OynaeBy (DyHKIHIO HA OCHOBE KOMOMHALIMOHHBIX MHTETPAIBHBIX MHUKPO-
CXEM 3aJ]JaHHOTO BUJA.

Onpenenuts GYyHKIUU CPAaBHEHHUS, pealn3yeMble 3aJaHHOH cXeMoi u(ppPOBOro KoMIaparopa.

Onpenenuts YpOBHM CUTHAJIOB Ha BXOJI€/BBIXOE KOMOMHAIIMOHHOTO IIU(PPOBOro yCTPOMCTBa MpU
3aJJaHHBIX YCIIOBUSX.
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CripoekTHpoBaTh KOMOWHAIIMOHHYIO CXEMY, pealM3yIOIlylo 3afaHHyio OyneBy (yHKIHIO, C HC-
HOJIE30BaHNEM MYIBTUILIEKCOPA.

OnpenenuTh ypOBHHM CHUTHAJIIOB Ha BXOJE/BBIXO/E MOCJIEIOBATEILHOCTHOTO IIM(PPOBOro yCTpOii-
CTBA MPH 33JJaHHBIX YCIOBUSIX.

Onpenenuth K03PGUIHMEHT epecyeTa CyMMHUPYIOIIETO CYETUHKA.

Omnpenenuts K0dPPUITHEHT epecyeTa BEIYUTAIONIETO CUeTINKA

Onpenenuts UHPOPMAITUOHHYIO EMKOCTh 3aTIOMHHAIOLIETO YCTPOHCTBA.

OmnpenenuTs ypOBHH CHTHAJIOB Ha BXOJE/BBIXOJE 3alIOMHUHAIOUIETO YCTPOWCTBA NMPH 3aJaHHBIX
YCIOBHSIX.

Omnpenenuts KO3(GGHUIUEHT IMEpefaddl MO0 HANMpPsHKCHUIO aHAJIOTOBOM CXEeMBbl Ha ONEPAMOHHBIX
YCUITUTETSX.

[TocTponuTs BpeMEHHYIO JHarpaMMy BBIXOIHOTO HAINpsDKEHUS! aHAJIOTOBOM CXEMBI Ha OIEPAIlMOH -
HBIX YCHJIUTENSAX M0 33JJaHHOM BPEMEHHOM JarpaMMe BXOAHOTO CUTHAIA.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
Kom6uHanuonssie nupoBbie yCTpOUCTBA.
[TocnenoBarennbHOCTHBIE U(PPOBBIE YCTPOICTBA.

14.1.4. Tembl 1a00paTOpHBIX padoT
CuHTe3 reHeparopa UMITyJIbCHOM MOCIEI0BATEILHOCTH 33aJaHHON (hOpMBI
VYeunurenu u npeodpazoBaTeny CUTHAIOB HA ONEPALlMOHHBIX YCUIUTEIAX

14.2. TpeGoBaHMSs K OLIEHOYHBIM MATepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBbsI 1 HHBAJIMJIOB

Kareropun Bupl 1O0N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocst HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsSI ACCHCTEHTOM 3aJJaHusl BCIYX;

- Hpe0CTaBICHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpEMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /I TakuX 00y4arommxcst MpeayCcMaTpUBaeTCsl JOCTYII-
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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