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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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57 UNIVERSITY
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i Magen CoMMoEm

01.2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD

Ceprugamar: 1obcfala
Brageney: Tpons

LeacTaaTengs. ¢ 10

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 2014 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 |Jlekuumn 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 98 87 185 4acoB
6 | Bcero (6e3 ax3amena) 108 99 207 4acoB
7 | IloaroroBka u cavya SK3aMeHa 0 9 9 4acoB
8 | OO6mas TpyI0eMKOCTh 108 108 216 JacoB

6.0 3.E.
KonTponbHbIe paboThI: 5 cemecTp - 2
OKk3ameH: 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 nucuuiiiuebl B cTpykrype OIIOII
Jucuumuinaa «Mukposnextponrka» (b1.B./IB.2.1) otHocuTcs K 010Ky 1 (BapuaTHBHAs 4acTh).
[IpenmecTBYIOMKUMH TUCIHATUTMHAME, (OPMHUPYIONIMMH HavalbHBIC 3HAHUS, SBISTIOTCS: TBepao-
TeJIbHAs 3JIEKTPOHUKA, TeopeTuueckre OCHOBBI ANIEKTPOTEXHUKH, MUKPO3JIEKTPOHUKA.
[Tocnenyromumu muctMIUIMHaMu SBIsitoTcs:: OCHOBBI TTpeoOpa3oBaTeIbHON TeXHUKH, CXeMoTeX-
HUKa, DHEpreTuyeckast NeKTpoHNKa, MUKPOIEKTPOHUKA.

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-1 crmocoGHOCTBIO CTPOUTH MpOcTeiine pu3ndeckue 1 MaTeMaTHUECKUe MOJIENN Mpubo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
Ha3HA4Y€HUs, a TAK)KE MCIOJIb30BaTh CTaHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHUS;

— TIK-5 roToBHOCTBIO BBINIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTO (PyHKIIMOHATBLHOTO Ha3HAYEHUS] B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM C UC-
N0JIb30BAHUEM CPEJICTB aBTOMATU3ALUH IPOEKTUPOBAHHUS;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh OCHOBHBIE HANPaBJICHHUS B MHKPOXJIEKTPOHMKE; KIACCU(PUKALMOHHBIE NMPHU3HAKH, Xa-
PaKTEPUCTUKHU U IapaMeTpbl MUKPO3JIEKTPOHHBIX M3/IENIN; KOHCTPYKTUBHO-TEXHOJIOTMYECKUE OCOOCHHO -
CTH Pa3JIMYHBIX THUIIOB MHTETPAJIbHBIX MUKPOCXEM; OCHOBHBIE PA3HOBUJHOCTH aHAJIOTOBBIX M IIU(PPOBBIX
MHTETPAIbHBIX CXEM M OCOOCHHOCTH MX MCIOJB30BAHUS B YCTPOHCTBAX Pa3IMYHOrO (PYHKIHMOHAIHHOTO
Ha3HAYeHUs; OCHOBHBIE OCOOEHHOCTH M MPUHIUIBI IPOEKTUPOBAHHUS MUKPONIEKTPOHHBIX U3EITHUI.

—  YMeTb BBHIIOJHATh MAaTeMaTH4eCKOe MOJICIIUPOBAaHNE (PYHKIIMOHAIBHBIX Y3JI0B MHTETPAIbHBIX
MHUKpPOCXEM C LIEJbI0 ONTUMHU3ALUU UX [apaMETPOB; ONPEIENIATh XapaKTEPUCTUKU M IapaMeTpbl UHTE-
IPaJIbHBIX MHUKPOCXEM; IPOBOIUTH SKCIEPUMEHTAIbHbBIE MCCIEJOBAHUS MUKPO3JIEKTPOHHBIX YCTPOMCTB;
IPUMEHATh MUKPORJIEKTPOHHBIE U3JENIHsI IPU IPOEKTUPOBAHUU M MOAECPHU3ALMU 3JIEKTPOHHOM armnapa-
TYpBI.

— BJAJeTh METO/JaMU CXEMOTEXHHUYECKOTO MPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOMCTB C
UCIIOJIb30BAaHUEM CPE/ICTB aBTOMATU3MPOBAHHOIO IPOEKTHPOBAHUS; METOJUKAMHU SKCIEPUMEHTAIbHBIX
UCCJIE0BAHUN MUKPOIJIEKTPOHHBIX YCTPOMCTB.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TPYI0EMKOCTb JUCHUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunel yueOHO nesTeNbHOCTH Bcero yacos CemecTpsl

4 cemecTp 5 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 22 10 12
Jlexuun

[IpakTudeckue 3aHATHS 6

JlabopaTtopHbie pabOThI

CamocTosiTenbpHas paboTa (Bcero) 185 98 87
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 87 32 55
pabotam

IIpopaboTKa JEeKIMOHHOTO MaTepuaa 92 62 30
[ToaroroBka K MpaKTUYECKUM 3aHATHUSM, 6 4 2
ceMHUHapam

Bcero (0e3 ax3amena) 207 108 99
[ToaroroBka u ciaya sK3aMeHa 9 0 9
OO0w1ast TpyI0EMKOCTb, U 216 108 108
3auetHbie EquHutb 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHH

2 o o 2 § c =
: o o 5} = =
=2 = O O % = [P s
? 3 < < S 2 0
HazBanus pa3aenoB TUCHUIUIMHBL i ) Q. o o 9 S5
S 5 G s g 0 = E
o, < < o N o =
= = O m & g )
4 cemectp
1 Tlpenmer, oO1ue MOJIOKEHUS U MaTeMa- 2 0 0 16 18 OIIK-3, TIK-1,
TUYECKUM anmapaT MUKPOIJIEKTPOHUKHU. ITK-5
2 CTpyKTypHOE MPOCKTUPOBAHUE U PO- 2 2 0 52 56 |OIIK-3, IIK-1,
BBIX MUKPODJICKTPOHHBIX YCTPOMCTB KOM- I1K-5
OMHAIIMOHHOI'O THIIA.
3 CTpyKTypHOE IpOEKTUPOBaHUE MU PPO- 2 2 0 30 34  OIIK-3, [IK-1,
BBIX MHUKPOXJIEKTPOHHBIX YCTPOMCTB I10- I1K-5
CJIEJ0BATEIBHOCTHOTO THUIIA.
Hroro 3a cemectp 6 4 0 98 108
5 cemecTp
4 AHanoroBble MUKPO3JIEKTPOHHBIE 2 2 8 87 99 | OIIK-3, IIK-1,
CTPYKTYpBI. ITK-5
Hroro 3a cemectp 2 2 8 87 99
Hroro 8 6 8 185 207
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 =
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
MHUKPO3JIEKTPOHUKH. 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-
punarenabHoi 00paTHOil cBs3pt0. KoMmaparopeiHampsi-
YKEHUS: XapaKTEePUCTUKHU U apaMeTPbl, CXEMOTEXHU-
yeckue pemeHus. InTerpanpHple cTabUIN3aTopsl
HaIpsKEHUS.
Hroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NMpeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Paznensl qucHUIUIMHBL M MEXAUCHUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrneynBaeMbIMH (TTOCIEIYIOMIMMHI) TUCHUTUTMHAMHY MIPEICTaBICHbI B Tabmuie 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 MUKpO3JIEKTPOHUKA + + +

[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 S
] <
& 2 ® S 8 @DopMBI KOHTPOJIS
= = = g 2
S = = S
4 =
OIIK-3 + + + + KonTpomasHas pabota, Jk3a-
MeH, [IpoBepka KOHTPOJIb-
HBIX padot, OTyeT no j1abo-
patopHoii padote, TecT
IK-1 + + + + KontpomasHnas pabora, Jk3a-
MeH, [IpoBepka KOHTPOIIb-
HBIX padot, OTyeT no j1abo-
paropHoii pabote, Tect
[1K-5 + + + + KonTposbHas pabota, Jk3a-
MeH, [IpoBepka KOHTPOJIb-
HBIX padot, OTueT 1o jgabdo-
paTtopHoii pabore, TecT

6. UnTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue J1a00paToOpHBIX padoT

Haspanus paznenon HaumenoBanue nabopatopHbIx padboT

q
dopmupyembie
KOMIIETEHIINT

TpynoeMKocCTb,
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5 cemecTp

4 AnanoroBble CuHTe3 renepaTopa UMIYJIbCHON IIOCIEA0BaTENBHO- 4 OIIK-3,
MHUKPOIJICKTPOHHBIE CTH 3aJ]JaHHO# (hOPMBI IIK-1, ITK-
TPYKTYPHI.
CIPYKTYP Ycunurenu u mpeoOpa3oBaTeNv CUTHAJIOB Ha Orepa- 4 3
LIMOHHBIX YCUJINTENAX
Hroro 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)
3 z £
3] ==
g o 5
o ]
HasBanus paznenon HaumeHoBaHue mpakTUUECKUX 3aHATUIN (CEMHHAPOB) z 7 &5
o S E
X g =
> &3
= =
= S
4 cemectp
2 CTpyKTypHOE CXeMOTEeXHUYECKHE PEeIICHU KOMOMHAITMOHHBIX 2 OIIK-3,
MPOEKTUPOBAHUE U (pPOBBIX YCTPOUCTB. IIK-1, ITK-
IU(pPOBBIX Hroro 2 5
MHUKPO3JIEKTPOHHBIX
YCTPOMCTB
KOMOMHAIIMOHHOTO THUIIA.
3 CtpykTypHOE CXeMOTEXHUYECKUE PELIEHUS MOCIEN0BaTEIbHOCT- 2 OIIK-3,
IIPOEKTUPOBAHUE HBIX IU(PPOBBIX YCTPOMCTB. [IK-1, IIK-
U POBBIX Hroro 2 5
MHUKPO3JIEKTPOHHBIX
YCTPOMCTB
MOCJIEZIOBATEIIbHOCTHOTO
TUIIA.
Hroro 3a cemectp 4
5 cemecTp
4 Ananorosble IIpuMeHeHMe OnepaluOHHBIX YCUIIUTEICH. 2 OIIK-3,
MHKPOIJICKTPOHHBIE Hroro IIK-1, ITK-
CTPYKTYPBL. 5
Hroro 3a cemectp 2
Hroro 6

9. CamocrosiTesqibHasi paboTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTABICHbI B

Tabimie 9.1.

Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH

Hazsanwns pas3acioB

nn

Bunrel camocTosTeILHOM
paboThI

q
dopmupyembie
KOMIIETEHI]

TpynoeMkocTsb,

DopMbI KOHTPOJIS
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4 cemecTp
1 IIpeamer, oOmue [IpopaboTka JIEeKIIMOHHOTO 16 |OIIK-3, |IIpoBepka KOHTPOJBHBIX
TTOJIOKEHUS 1 Marepuala TIK-1, pabor, Tect, Dk3ameH
MaTeMaTHYECKUH annapar | pr .o 16 IIK-5
MUKPO3JIEKTPOHUKH.
2 CTpyKTypHOE [ToaroroBka Kk nmpakTu4e- 2 |OIIK-3, |KoutponbHas pabota, Ot-
IIPOEKTHPOBAHUE CKHM 3aHATUSIM, CEMUHA- IK-1, YeT 10 JIabopaTopHOil pa-
M POBBIX pam IIK-5 6ote, [IpoBepka KOHTPOJIb-
MHKPOO/IEKTPOHHBIX TIpopaBoTka TEKIHOHHOTO 18 HBIX padort, Tect, Dx3ameH
TPOWCTB

yeTponuce Matepuaina
KOMOMHAIIMOHHOTO THIIA.

OdopmieHre OTYETOB IO 32

JabopaToOpHBIM paboTam

Hroro 52
3 CtpykTypHOE IToaroroBka K mpaxkTuye- 2 |OIIK-3, |KonrponbHas paboTa,
IIPOEKTUPOBAHUE CKHUM 3aHATUSM, CEMHUHA- [IK-1, TecT, Ok3ameH
IU(PPOBBIX pam IIK-5
MUK KTPOHHBIX

POSJICKTPO [TpopaboTka JIEKIIMOHHOTO 28
YCTpOHCTB MaTepuana
MOCJIEZIOBATEIILHOCTHOTO
THIA. Uroro 30
Hroro 3a cemectp 98
5 cemecTp

4 AHanoroBbie [ToaroroBka k mpakTuue- 2 |OIIK-3, |KontpoasHas pabora, OT-
MHKPOIJIEKTPOHHBIE CKHUM 3aHATHSIM, CEMHHA- [K-1, 4eT 1o J1JabopaTopHOil pa-
CTPYKTYPBHI. pam [IK-5 oore, Tect, Dx3ameH

[IpopaboTka J1eKIIHOHHOTO 30

MaTepuaita

OdopmiieHre 0T4ETOB 1O 55

nabopaTopHbIM paboTam

Hroro 87
Hroro 3a cemectp 87

[ToaroroBka u cnava sK3a- 9 DK3aMeH

MeHa
Hroro 194

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE 00ecieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. JleroctaeB H.C. Mukpocxemorexnuka. LludpoBas MUKpocxeMOTexHHKa: yueOHoe rnocodue /
H.C. Jlerocraes, K.B. UetBepros, 2007. - 213 c.: (mHanuuue B 6ubmuorexke TYCVYP - 100 5k3.)
2. JleroctaeB H.C., YetBepros K.B. MukpocxemoTexHuka. AHajaoroBasi MUKpOCXEMOTEXHHUKA /
H.C. Jlerocraes, K.B. UYerepro, 2014. - 238 c. [Dnextponssli pecypc]: - Pexum moctyma:
https://edu.tusur.ru/publications/4289 (nara oopamenus: 26.07.2018).
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. IHapanor A.B. Muxkpoanekrponuka. [{udpoBas cxemorexnuka: Yu. mocodue / A.B. lllapa-
noB. — Tomck: ToMmckuii Toc. yH-T CUCTEM yINp.M paanoiekTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamnuue B omdmuorexke TYCVYP - 90 3k3.)
2. Bsenenue B npoliecchl UHTETpaTbHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
11t By30B: B 2 1./ pen. 10. H. Kopkumiko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - . - (HanotexHo-
norun). - ISBN 978-5-9963-0341-0 (nanuuue B 6ubmotexke TYCYP - 45 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Jleroctaes H.C. Mukpocxemorexnuka. [{udpoBas MUKpOCXeMOTEXHHKA:y4e0.-METOI. TTOCO-
oue / H.C. Jleroctaes, K.B. Uersepros; noa. pexn. IL.E. Tposina. — Tomck: ToMCK. TOC. YH-T CHCTEM YIp. U
paauosnektporuku, 2007.- 123 ¢. (y1st MOATOTOBKH K KOHTPOJBHBIM paboTaM - cTp. 9-36; 11 BBIMOJIHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123) (nanuuue B 6ubimorexke TYCVYP - 100 3k3.)

2. JleroctaeB H.C. MuKpOoCXeMOTEXHHKA: PYKOBOACTBO K OpPTraHU3aIlui CaMOCTOSTEIBHOU pabo-
THI 17151 cTyneHToB crienmanbrocty 210104 / H.C. Jleroctaes, K.B. UerBepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBO/CTBO NpeaHa3HAYCHO IS peaJIu3allii CAMOCTOSTEIIBHOU PaOoTHI - CTp. 1-46; MOATOTOBKH K
KOHTPOJBHBIM paboTaM - cTp. 7-37; BBIMOIHEHUSI KOHTPOJIBHBIX padoT - cTp. 38-46. (Hanuuue B 6ubImo-
Teke TYCVYP - 51 9K3.)

3. Jleroctaes H.C. MukpoanekTpoHuka [DIEKTPOHHBIN pecypc]: METOAMUYECKHE YKa3aHUs I10
uzydyenuto puctumuinabl / H.C. Jlerocraes, K.B. UerBepros. - Tomck®akyabTeT AUCTAHITMOHHOTO 00ydYe-
Hus, TYCYP, 2012. - 86 c¢. Ykazanust nipeHa3HA4YCHBI U PeaTU3aliid CaMOCTOSITETIbHOU paboThI - CTP.
10-40, mpoBeneHHs MPAKTUYECKUX 3aHIATHH - cTp. 41-53, BBITOJIHEHUSI JTAOOPATOPHBIX padoT - cTp. 54-75,
83-86. - Pexxum pgocryma: http://www.ie.tusur.ru/docs/Ins/me_mu.rar (1ara oopamenus: 26.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKne MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromuxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. bubnmoreunas cucrema wusnatensctBa "Jlamp" [OnexkTpoHHbIi pecypc]. — URL:
https://lanbook.com

2. HWudopmannoHHble, CIIpaBOYHbIC, U HOPMATHBHbIE 0a3bl JaHHBIX. [DIEKTPOHHBIN pecypc].
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. HWudopmanmonHo-ananutudeckas cucrema Science Index PMHII. [DOnexTponHslit pecypce]. —
URL.: https://elibrary.ru/defaultx.asp

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
I[J'IH IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/II, TC-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITUUECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TEXHUYECKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopusi MUKpPOIIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIOo
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MIPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 74, 333 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopHsle MakeTs! (10 mt.);

- Mukpomnporeccopubiit Moayib «SDK-1.1» (8 mT.);

- Ocutorpadst (12 w.);

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

- [lepconanbublit kommnerotep (12 mrt.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

— ASIMEC

— Windows XP Pro

13.1.3. MaTepuajJibHO-TeXHUYECKOE U IPOrPaMMHOe odecrneyeHue sl JIadOpaTOpHbIX padoT

Jlaboparopusi MUKPOITPOIIECCOPHBIX YCTPOUCTB U cucteM / Jlaboparopus I'TIO

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUN JIaDOPATOPHOTO THUIIA, y4eOHasi aylIuTOpHUs Jisi MPOBEIACHUS 3aHSATUNH CEMHHApPCKOTO
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX padoT)

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

Ornucanune UMerIIerocs 000pyI0BaHUS:

- JJabopartopusie makets (10 mIT.);

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

- Ocummnorpagsl (12 mr.);

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

- [lepconanbHblii kKoMnbroTep (12 mt.);

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmMHoOe obecrieueHue:

— ASIMEC

— Windows XP Pro

13.1.4. MarepuajibHO-TEXHHYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue JIsl CAMOCTOSTeIbHOI padoThl
Jiiss caMoCTOsTENbHON pabOThl MCTIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

CornacosaHa Ha noprane Ne 40741 10



[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

VYKaxuTe 3Tarn MpOeKTUPOBAHUS MHTErPaJbHBIX MHUKPOCXEM, Ha KOTOPOM MPOBEPSETCS MPaBUIIb-
HOCTh ()YHKIIMOHUPOBAHHSI CUHTE3UPOBAHHON CTPYKTYPHI.

a) CTPYKTYPHBII cUHTE3; 0) CTPYKTYpPHBII aHaN3; B) CXEMHBI CUHTE3; T') CXEMHBIN aHAJIH3.

VYKaxuTe 3Tan NpOEKTUPOBAHUS MHTETPAIBHBIX MHUKPOCXEM, Ha KOTOPOM CO3JAETCS AJIEKTpUYE-
CKasl cxema.

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

VYkaxute nu(poBbie 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 MaMSTH; I') CTAaOUIU3aTOP
HaIpsKEHUS.

VYkaxuTe TONOTHUTEIbHBIN KoJ uucia (—19) B 8-pa3psiHOil BBIYUCIUTEIBHON CETKE.

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

VkakuTe IeCITHIHOE YNCIIO 78 B IBOMYHOM CUCTEME CUMCIICHUS.

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

VYkakuTe TBOMYHBIN KO BOCbMEpUYHOro yncia 123Q.

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

IIpencraBute aBonvHOe yncio 10101101 B BocbMepruyHON cHCTEME CUMCIIEHUS.

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

[Tpencrasrre ABoM4HOE uncio 10100001 B necATHUHON CHCTEME CUUCIICHUS.

a) 160; 6) 161; B) 148; 1) 132.
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YKaXXuTe COOTHOIIIEHUE, B KOTOPOM JIOMYIIEHa OIIHOKA.

a) A+BC=(A+B)(A+C; 6) A+AB=B; B) A(A+B)=A; r) A+AB=A.

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

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

VYKakuTe JIOTHIEeCKUN 3IIEMEHT, peanu3ytomuii OyneBy ¢pynkuuto f=AB.

a) mornueckuit anmement UJIH; 6) normueckwuii snement UJIM-HE; B) nornueckuii snement U; 1)
norunueckuit anement U-HE.

VKaKHUTE TOTUYECKUH 2JIEMEHT, peanu3yroniuii oyneBy gpynkmuio f=A+B.

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

YiaxuTe KOOQOUIIMEHT repecueTa JBOUIHOTO YeThIPEXPa3psAIHOTO CUSTUHKA.

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

YKaXuTe 9UCIIO Pa3psiioB BBIXOAHOTO JBOMYHOTO KOJa CYMMHUPYIOIIETO ACHHXPOHHOTO TBOMYHO-
T0 CYeTYMKa, MOJIYJIb cyeTa KoToporo 128.

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

VYxkaxxute BOCBMHUpa3psIHOE CIIOBO a7aba5a4a3a2alal cioBo, KoTopoe HaZlO MoAaTh Ha uH(opMa-
IIMOHHBIE BXOJIbI MYJIBTUIUIEKCOpA [T peanu3anun oyneBoit ¢pynkiun f=AC.

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

YKaXuTe ypOBHHU CUTHAJIOB HAa BBIXOJIaX BOCHBMHPA3PSIHOTO BHIYUTAIONIECTO NECATUIHOTO CYCTUH -
Ka MoCJIe OCTYIUIEHHUS Ha €ro BX0A 56 UMITYJIbCOB, €CJIM CYETYUK HAXOIMIICS B 3 COCTOSIHUU.

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

Omnpenenure cuH(azHoe BXoaHOE HanpsbkeHHe TuddepeHInaTIbHOT0 YCUIUTENs!, Ha BXOJbl KOTO-
poro nogans! Hanpsbkerust Ul= -2 B u U2=+1 B.

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

Omnpenenure k03QPUIMEHT YCUTICHHS IS CXEMbl HHBEPTUPYIOLIETO OMEPAIMOHHOTO YCUITUTES,
ecmu R1=10 kOm, R2=100 kOwm (pe3uctop B nienu oOpaTHO cBsi3n). OniepaliMOHHBIA YCUIIUTENb CUUTATh
UJICATbHBIM.

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

Omnpenenure KO3PPUITMSHT YCUICHUS 11 CXeMbI HE MHBEPTUPYIOIIETO OMEPAIIMOHHOTO YCUIIUTE -
71, ecu R1=10 kOm, R2=100 kOwm (pe3ucTop B 11enu 00paTHOM cBs3H). OnepannOHHbIA YCUITUTENh CUH -
TaTh HJICATHHBIM.

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

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
Knaccugukamus MUKpOCXeM U UX YCIIOBHbIE 0003HAUEHHUS.
CogepilieHHas AU3BbIOHKTUBHAS HOpMaJibHas (opMma.
OcHOBHBIE 3aKOHBI OyJ1€BOI1 aareOpHl.
Munumusanus ornyeckont pynkuun. Kaprsr Kapho.
Iudpatops! u gemmdpaTopsl.
Mynprumnekcopsl. Hudposoit komnaparop.
JIBonuHble cyMMaTOpsl. Beruntanue.
ACHHXPOHHBIE U CUHXPOHHBIE TpUITEPHL. RS-TpUrrepsi.
Tpurrepsl ¢ IMHaMUYECKON CUHXpOoHU3auuei, D-tpurrepsl. JK-tpurrepsr.
ACHHXPOHHBIE U CUHXPOHHbIE IBONYHbBIE CUETUUKH.
Peructpel namsaru. Peructpsl cipura.
ITomynpOBOJHMKOBBIE 3alIOMUHAIOIINE YCTPOMCTBA.
OnepanvoHHbIE YCUIUTEIN.

14.1.3. Tembl KOHTPOJILHBIX padoT
KomOuHaionHsle 11(poBbie yCTPONUCTBA.
ITocnenoBarenbHOCTHBIE U(POBBIE YCTPONUCTBA.

14.1.4. Tembl 1a00paTOpHBIX padoT
CuHTEe3 TeHepaTopa UMITYJILCHOHM TTOCIIEIOBATEIbHOCTH 33 1aHHOU (DOPMBI
Yeunurenu u mpeodpazoBaTeNy CUTHAIOB HA OMEPAIIMOHHBIX YCUITUTEIX
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacoeaHa Ha noptane N2 40741
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