MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
MuxkpocxeMoOTeXHHKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHUKA
Hanpasnennocts (mpo¢uis): IIpomblnieHHas 3J1eKTPOHUKA

dopma oOyueHus: 3a04HasA

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero | 2010505050005
1 | Jlekuun 6 2 8 4acoB
2 |IIpakTHueckue 3aHATHS 4 2 6 4acoB
3 | JlaGopaTopHbie pabOTHI 8 8 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 10 12 22 4acoB
5 |U3 HuX B MHTEPAKTUBHOH (hopme 2 3 5 4acoB
6 | CamocTtosTenpHas pabora 98 87 185 4acoB
7 | Bcero (6e3 3x3ameHa) 108 99 207 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 9 9 JacoB
9 | OOmas TpyI0eMKOCTh 108 108 216 4acoB
3.0 3.0 6.0 3.E

KonTponsHbie paboThL: 5 cemecTp - 2
DK3aMeH: 5 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nportokot Ne 44 or «31 » 3 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctu) 11.03.04 DnexkTpoHMKa W HAaHOAJIEKTPOHUKA, yTBepkaeHHoro 12 mapra 2015 roma, paccMoTpeHa u

yTBEpIK/ICHA Ha 3acelaHuU Kapeaphl «  » 20 roxma, mpotokon No
Pazpabotunku:
npodeccop kad. [Ipd H. C. Jlerocraes
CT. mpenogasarenb kad. [Ipd K. B. UerBepros

3aBenyroumii o0ecnieunBaromeit kad.
IIp> C. I'. MuxajibueHKO

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, NpoUIUpYyIOIeil 1 BeITycKaromen kadeapamu
HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

Hexan 3uB® . B. Ocumnor
3aBeyIOUIHii BBITyCKaroIeH Kad.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

noueHT kad. dO N. A. Yucroenosa
noueHt kad. [Ipd B. JI. CaBuyk

CornacosaHa Ha noptane Ne 20977 2



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, MATEMATHICCKOM ariapaTe MUKPOCXEMOTEXHHUKH; 3HAHUN O HA3HAYCHUH, XapaKTePUCTUKAX W Ta-
pameTpax IU(GPOBBIX U aHAJOTOBBIX HHTETPAIbHBIX MHUKPOCXeM; (hOPMHUPOBAHHE HABBIKOB CHHTE3a, aHa-
JM3a ¥ MOJICIIMPOBAHUS MUKPOAJIEKTPOHHOM aImaparypsl ¢ HCIIOJIb30BAHUEM CPEJICTB aBTOMATU3HPOBAH-
HOT'O MPOEKTUPOBAHHUS, a TAKXKE IKCIICPUMEHTAILHOTO UCCIICIOBAHNS MUKPOIJICKTPOHHOM anmapaTypehl.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctunnuna «Mukpocxemorexuuka» (b1.B.JIB.2.1) otHocuTcs k 6510Ky 1 (BapuaTuBHas 4acThb).

[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
1€ TUCLUILIMHBL: TBEpAOTEeNbHAS ANEKTPOHHUKA, T€OPETUYECKUE OCHOBBI AJIEKTPOTEXHUKH.

[Tocnenyromum JTUCHMITIMHAMU SIBJISIOTCA: AHAJIOroBas AJIEKTPOHHMKA, MUKpONpolecCOpHbIe
ycTpoicTBa U cucteMbl, OCHOBBI Ipeo0pa3oBaTeIbHON TeXHUKH, CxeMoTexHUKa, CXEMOTEXHUKA KITFoUe -
BBIX YCTPOWCTB, YueOHO-HccaeqoBaTenbekas padora, Llupposast u MukpomnporeccopHasl TEXHUKa, DJeK-
TPOHHBIE NPOMBIIIJIEHHbIE YCTPOWCTBA, JHEPreTUUECKast IEKTPOHHKA.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— OIIK-3 crnocoOGHOCTBIO pellaTh 3aJlaud aHaliM3a U pacyeTa XapaKTePUCTHK 3JIEKTPHUYECKUX
LeTeH;

— IIK-1 crnocoOHOCTBIO CTPOUTH MpocTelIne pu3nueckue U MaTeMaTHUYeCKHe MOJIEIH puoo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHMKU M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKLIHMOHAIHHOTO
Ha3HA4Y€HUs, a TAK)Ke MCIOJIb30BaTh CTaHIaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMIIbIOTEPHOTO MOJIEINIU -
pOBaHUs;

— IIK-5 roroBHOCTBIO BBIMOJHATH PACYET U MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOICTB pazIU4HOTO (PYHKIMOHATBLHOTO HA3HAYEHHUS B COOTBETCTBHM C TEXHMYECKUM 33/IaHUEM C HC-
MI0JIb30BAaHUEM CPEACTB aBTOMATU3aLMHU IPOEKTUPOBAHUS;

B pe3ynbrate u3ydeHus JUCHUIUIMHBI CTYEHT JOKEH:

— 3HATh NpeIMeT U MPUHLUUIBI MUKPOCXEMOTEXHUKH KaK pasjesia MUKPOAJIEKTPOHUKH; (PyHK-
[IMOHAJILHOE Ha3HaUeHHE, XapaKTEPUCTUKH, TapaMeTPbl U KOHCTPYKTUBHO-TEXHOJIOTMYECKOE HCTIOIHEHNE
AQHAJIOTOBBIX U IU(PPOBBIX UHTETPAIBHBIX MUKPOCXEM; OCOOCHHOCTH MPUMEHEHUS] HHTEIPAJIbHBIX MUKPO-
CXEM B JIEKTPOHHBIX YCTPOMCTBAX Pa3IUYHOIO (PYHKIMOHAIBHOTO Ha3HAYECHHUS.

—  YMeTb BBINOJHATH CUHTE3, aHAJIU3, paciyeT U ONTHUMU3AIMI0 MUKPOIEKTPOHHBIX YCTPOUCTB;
ONPEAEIATh XapAKTEPUCTUKU U NapaMeTpPhbl HHTETPAIbHBIX MUKPOCXEM; MPUMEHATh MUKPOIEKTPOHHbIE
W3JENNA IIPYU IPOCKTUPOBAHUM U MOJICPHU3ALMH YIEKTPOHHOM ammapaTypsbl.

— BJAaJeTh METOJaMU CXEMOTEXHMYECKOTO MPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOMCTB C
WCIIOJIb30BaHUEM CPEICTB aBTOMATH3MPOBAHHOIO IPOECKTUPOBAHHUA METOAMKAMH JKCIEPHUMEHTAIBHBIX
UCCJIE0BAHUNM MUKPODJIEKTPOHHBIX YCTPONCTB

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunsl yueOHOM 1esTenbHOCTH Bcero yacos CemecTpsl
4 cemecTp 5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 22 10 12
Jlexknuu 8 6 2
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[IpakTuyeckue 3aHATUS 6 4 2
JlaboparopHbie pabOTHI

W3 HuX B MHTEpaKTUBHOMN (hopme 5 2 3
CamocrositenbHas paboTa (Bcero) 185 98 87
[ToaroroBka K KOHTPOJIBHBIM paboTaM 33 33

OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 18 18
pabotam

[ToaroroBka k 1abopaTopHBIM paboTam 18 18
[IpopaboTka JIeKIIMOHHOTO MaTepHralia 66 48 18
[ToaroroBka K MpaKTUYECKUM 3aHATHUSM, 26 17 9
ceMHUHapam

BrInonHeHne KOHTPOJIBHBIX paboT 24 24
Bcero (6e3 sx3amena) 207 108 99
IToaroroBka u caada dK3aMeHa 9 9
OO6m1ast TpyI0€MKOCTh 4 216 108 108
3auerHble EanHunel 6.0 3.0 3.0

5. Conepsxkanue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUN

= | £ |
2 -
s S a = L <
< 8, % 8 = 4 =
) Q = 2 = )
= & = 2 g3 > 5
HazBanus pa3aenoB IUCHUIUIMHBL s % = 5 o 2 & =
= 5 = = s 0 =
= < ) o 9 o =
c | & | &8 | 28| &8¢
< ) S
EE G
@)
4 cemectp
1 Tlpenmer, oO1ue MOIOXKEHUS U MaTeMa- 2 0 0 18 20 IIK-1
TUYECKHI anmnapaT MUKPOCXEMOTEXHUKHU
2 MuKpoCXeMOTeXHHUKA KOMOMHAITMOH- 2 2 0 35 39 OIIK-3, IIK-1,
HBIX IU(POBBIX YCTPOHCTB I1K-5
3 MuKpoCXeMOTEXHUKA MOCJIEI0BATEIb- 2 2 0 45 49 | OIIK-3, IIK-1,
HOCTHBIX IIU(POBBIX YCTPOHCTB I1K-5
Hroro 3a cemectp 6 4 0 98 108
5 cemecTp
4 OCHOBBI aHAJIOTOBOM MUKPOCXEMOTEX- 2 2 0 27 31 OIIK-3, TIK-1,
HUKHU I1K-5
5 CxeMOTEeXHUUYECKOE MTPOCKTUPOBAHUE U 0 0 8 60 68 | OIIK-3, [IK-1,
MOJIeTUPOBaHKUE HU(POBBIX MUKPOIJIEK- I1K-5
TPOHHBIX YCTPOUCTB
Hroro 3a cemectp 2 2 8 87 99
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Hrtoro

8 6 8 185

207

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKITUSIM)

Hazsanns pas3acioB

CO,Zle)KaHI/IC pa3aciioB IUCHUILIUHEI 110
JICKIHUAM

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIINU

4 cemectp

1 IIpeamert, oO1THE TOMOXKEHUS U
MaTeMaTUYECKU anmnapar
MUKPOCXEMOTEXHUKHU

MukpocxeMOTeXHUKA KaK pa3iesl MUKPO-
ANEKTPOHUKH. [[pUHIIUIIBI 1 OCHOBHBIE
HaANpPaBIEHUS MUKPOCXEMOTEXHUKHU. JTa-
bl CXEMOTEXHUYECKOTO MPOEKTUPOBAHUS
MHUKPODJIEKTPOHHBIX YCTpOoUcTB. MareMa-
TUYECKOE MOJICTTUPOBAHUE B MUKPOCXE-
MOTEXHHKE.

[\

Htoro

IIK-1

2 MUKpOCXEMOTEXHHKA
KOMOUMHAIIMOHHBIX U(POBBIX
YCTPOWCTB

CuHTe3 1 aHAJIM3 KOMOMHAIIMOHHBIX LU}-
POBBIX yCTPOWCTB. Jlornueckue anemeH-
Thl. [lIndparops! u nemmdparops.
MyITBTHTUIEKCOPBI U IEMYITBTHILIIEKCOPHI.
udpossie cymmaropsl. Lndpossie
KoMmapaTopsl. [IporpaMMupyemele JT0TH-
YyecKHe UHTerpajbHble cxeMbl. [locTosH-
HbIE 3alIOMUHAIOIINE YCTPOMCTBRA.

HUroro

OIIK-3,
TK-1, TIK-

3 MukpocxeMOTeXHUKa
MOCJIeI0BATEIIbBHOCTHBIX IIU(PPOBBIX
YCTPOMCTB

CuHTE3 1 aHaIn3 TT0CIeI0BaTSIBHOCT-
HBIX U(GPOBBIX YCTPOiicTB. Tpurrepsr.
Peructpol. Cuetuuku. Jlenurenu gacto-
Thl. Pactipeienureny UMIyIbCOB U YPOB-
Hell. OnepaTUBHbBIC 3aTIOMUHAIOIINE
YCTpPOMCTBA.

Hroro

OI1K-3,
TK-1, TTK-

Hroro 3a cemectp

5 cemecTp

4 OCHOBEI aHAJIOTOBOM
MHUKPOCXEMOTEXHUKHU

[TpuHIMIIBI aHATTOTOBONH MUKPOCXEMOTEX-
HUKU. OCHOBHBIE U CIIELIUATBHBIE aHAJIO-
roBele pyHkuuu. Knaccuduxanms anano-
TOBBIX MHTETPaIbHBIX cxeM. HTerpasb-

HBIE OTepallMoOHHbIe ycunuTenu. MHeTpy-
MEHTaJIbHbIE aHAJIOTOBBIE HHTETPAIbHbBIC
CXEMBI.

Htoro

IIK-1

Hroro 3a cemectp

Hroro
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

HanmenoBanune JUCHUITIINH

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX JUCHUILIINH

| 2 3 4 5
[IpeamecTByromue TUCITUATITUHBI
1 TBeproTenbHAs MEKTPOHUKA +
2 TeopeTrnyecKkre OCHOBBI ANEKTPOTEXHUKHU +
[Tocnenyromue TUCHUIIITUHBL
1 AnanoroBas 3J€KTpOHHKA +
2 MukponpoueccopHble yCTPOWCTBA U CH- n n
CTEMBI
3 OcHOBBI ITpe0OpazoBaTEIHLHON TEXHUKH +
4 CxeMOTeXHHKa + +
5 CxeMOTEeXHHKA KITIOYEBBIX YCTPONCTB +
6 YueOHo-uccnenoBarenbckas pabora + +
7 HudpoBasi © MUKpPOTIPOTIECCOPHAS TEXHHUKA
8 DEKTPOHHBIE TPOMBIIIIJICHHBIE YCTPOI- n n .
CTBa
9 DHeprerruyeckas IEeKTPOHUKA + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX PU M3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU M3YUYEHUHM IUCIUIUIMHBI, M BHJIOB 3aHATHN

npeJcTaBiIeHo B Tabuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIUN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TPU W3YYEHUH TUCIUILIH -

HBbI

Bunwl 3austuit

= = g
S A o
= ; =) Lg
= = \\e] Q.
= = )

an) 1) o =
O = o o g

5 = S % 7 DopMBI KOHTPOJIS
> iz =
: 5 : 3 :
c = T = =
2 = < S
>l o =
> 1) 3
S t<) S
) = 2
@)

OIIK-3 + + Ok3ameH, [IpoBepka

KOHTPOJBHBIX pabot, OTuer
o naboparopHoii pabote,
OTyer 1o NpakTHYECKOMY
3aHATUIO
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ITK-1 +

KonTpomasHas pabora, Jk3a-
MeH, 3amura otderta, [Ipo-
BepKa KOHTPOJIBbHBIX paboT,
OtyeT no nabopaTopHoii pa-
6ote, OTYeT MO MpaKkTUye-
CKOMY 3aHSITHIO

ITK-5 +

KonTpomasHnas pabora, Jk3a-
MeH, 3amura otderta, [Ipo-
BEpKa KOHTPOJIbHBIX paboT,
Ot4er no 1aboparopHoii pa-
6ote, OTYeT 10 MpaKkTUye-
CKOMY 3aHSITHIO

6. IaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUeHHS
TexHONIOruM MHTEPAKTUBHOTO O0YUYEHHUs IpU pasHbIX (popMax 3aHATHI B 4acax MpPUBEICHBI B Ta-

omuane 6.1

Tabmura 6.1 — TexHOIOTHU MHTEPAKTUBHOTO O0yUYEHHs MPHU Pa3HbIX (popMax 3aHATHH B yacax

Metoanr

I/IHTep AKTHUBHBIC
MPAKTHYCCKUEC 3aHATHUA

HuTtepakr
VBHBIC

WuTepakTUBHBIE IEKIUK | 1ab0paTo Bcero

pHBIE
3aHATHUA

4 cemectp

[Ipesenranuu c
HCIIOJIb30BaHUEM
pa3IaToOuHBIX
MaTepHuayoB ¢
o0cyKaeHreM

[Ipesenramnuu c
UCIOJIb30BaHUEM
CJIaliJIOB C 00CYKIEHUEM

Hroro 3a cemectp:

5 cemectp

IIpesenTtamuu c
HCTOJIb30BaHUEM
CIIaliJIOB ¢ 00CYKIEHUEM

IIpesenranuu c
HCIOJIb30BaHUEM
pa3IaToOYHbIX
MaTepHUayoB C
o0cyKaeHreM

Pabora B xomanie

Hroro 3a cemectp:

1

1

Hroro

2

2

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

o L=
= 2 =
3 =
Z > 5
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT zF &5
5 ¥
> Sz
(a¥ Q <
= Sl
5 cemecTp
5 CXeMOTeXHHYECKOE CuHTe3 reHeparopa UMITYJIbCHOM Moce- 4 IIK-1, ITK-
MPOEKTHPOBAHUE U MOJCTUPOBAHNUE | IOBATEIBHOCTH 3a1aHHON (hOPMBI 5
HH(prUBHX MHKPOSIICKTPOHHBIX CuHTE3 cUeTUHKa C MTPOU3BOJILHOM MO- 4
YCTpOHCTB CJIEJOBATEIIBHOCTHIO CMEHBI COCTOSTHUI
Uroro 8
Hroro 3a cemectp 8
Hroro 8
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeeHo B Tabnure 8.1.
Tabnuma 8. 1 — HauMeHoBaHME MPAaKTUUECKUX 3aHATUH (CEMHUHAPOB)
A v =
= CIS
: i3
HanmeHnoBaHue NpakTUUECKUX 3aHATHN g )
HaszBanus paznenos S &5
(cemuHapoB) 8 g 2
X g =
a e g
= o
4 cemecTp
2 MUKpOCXEMOTEXHHKA CxenoTexHu4ecKHe penieHnss KoMOnHa- 2 IK-1, TIK-
KOMOHWHAITMOHHBIX ITU(GPOBBIX [IMOHHBIX U(PPOBBIX YCTPOUCTB 5
YCTPOICTB Wroro 2
3 MuKpoCXeMOTEXHUKA CXeMOTEXHUYECKUE PELICHMs T0CIIEe10Ba- 2 IIK-1, TIK-
MIOCJIEIOBATEIbHOCTHBIX IIUPPOBBIX | TEIBHOCTHBIX LHU(POBBIX YCTPOHCTB 5
YCTPOMICTB Virtoro
Hroro 3a cemectp
5 cemecTp
4 OcHOBBI aHAJIOTOBOM IIpuMeHeHHe onepalMOHHbIX YCHIIU- 2 [IK-5
MHKPOCXEMOTEXHUKH Tenen
Hroro
Hroro 3a cemectp
Hroro

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEeMble KOMIIETEHIIUH IPEICTaBICHbI B
tabmuue 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
= S}
4 cemecTp
1 IIpeamert, obmue [TpopaboTka JIEKITMOHHOTO 12 |TIK-1 [TpoBepka KOHTPOJIBHBIX
TOJIOKESHUS U Marepuaia pabort, Dx3ameH
MATEMATHIECKUH aINapaT | 1o roropxa K KOHTPOITE- 6
MUKPOCXEMOTEXHUKH HEIM paGoTaM
Uroro 18
2 Mukpocxemorexuuka |IlogroroBka k mpaxktuye- 8 |OIIK-3, |Ortyer o NpakTUYECKOMY
KOMOMHAIIMOHHBIX CKHM 3aHSITHSIM, CEMHHA- TIK-1, 3aHsATUIO, [IpoBepka
U(PPOBBIX YCTPOUCTB pam IIK-5 KOHTPOJIbHBIX padoT, JK3a-
[TpopaboTka TeKIHOHHOTO 18 MCeH
MaTepuana
[ToaroroBka K KOHTPOJIb- 9
HBIM paboTam
Hroro 35
3 MukpocxemotexHuka | [loaroroBka K nmpakTuye- 9 |OIIK-3, |OTtyer Mo NpakTUYECKOMY
MOCJICAOBATEIbHOCTHBIX | CKUM 3aHATHSIM, CEMHHA- IIK-1, 3aHATHIO, [IpoBepka
IU(POBBIX YCTPOUCTB pam IIK-5 KOHTPOJIBHBIX PaboT, JK3a-
MeH
[IpopaboTka TeKIIHOHHOTO 18 ¢
Marepuaia
[ToaroroBka K KOHTPOJIb- 18
HBIM paboTam
Uroro 45
Hroro 3a cemectp 98
5 cemecTp
4 OCHOBBI aHAJIOTOBOM [ToaroroBka K mpaxkTu4e- 9 JOIIK-3, |Ortuer no npakTH4eCcKOMy
MUKPOCXEMOTEXHUKH CKHM 3aHATUSAM, CEMHHA- [K-1 3aHATHUIO, DK3aMEH
pam
[TpopaboTka JIEKITMOHHOTO 18
MaTepuania
Uroro 27
5 CXeMOTEXHUYECKOE Boeinonnenue kontponbHbix | 24 |OIIK-3, | Otuer no naboparopHoi
MMPOCKTUPOBAHHUE U pabort ITK-1, pabore, [TpoBepka
MOZEIUPOBAHUE ToaroToBKa K 1a60paTop- 18 IIK-5 KOHTPOJIbHBIX padoT
LH(POBEIX HBIM paboTam
MHUKPO3JIEKTPOHHBIX
YCTPOIiCTB OdopMieHHE OTYETOB T10 18
nabopaTtopHbeIM paboTam
Uroro 60
Hroro 3a cemectp 87
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TlonaroroBka u caaya dK3a- 9 DK3aMeH
MeEHa

Hrtoro 194

9.1. TeMbl KOHTPOJIbLHBIX Pa0OT
1. TIpoexTupoBaHne KOMOMHAIIMOHHOTO IU(PPOBOrO YCTPOICTBA.
2. IIpoexTupoBaHHE MOCIEAOBATEILHOCTHOTO ITU(GPOBOTO YCTPOUCTBA.

10. KypcoBas pa6oTta (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAE€MOCTH CTY/IeHTOB
He npenycmorpeno

12. YuyeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMIINHBI

12.1. OcHoBHas JuTEpaTypa
1. JleroctaeB H.C. Mukpocxemotexnuka. LludpoBas MUKpocxeMOTexXHHKa: yueOHoe rnocodue /
H.C. Jlerocraes, K.B. UetBepros, 2007. - 213 c.: (mHanuuue B 6ubmmorexke TYCVYP - 100 5k3.)
2. JleroctaeB H.C., YetBepros K.B. MukpocxemoTexHuka. AHajaoroBas MUKpOCXEMOTEXHHUKA /
H.C. Jlerocrae, K.B. UereproB, 2014. - 238 c. [DOnektpoHHbli  pecypc]. -
https://edu.tusur.ru/publications/4289

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. IHapamoB A.B. Muxkpoanekrponuka. Lupposas cxemorexnuka: Yu. mocodue / A.B. Illapa-
noB. — Tomck: Tomckuii Toc. yH-T CUCTEM yIp.M paauoieKTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (namuuue B 6ubmuorexe TYCVYP - 90 5k3.)
2. Bsenenue B npoliecchl UHTETpabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOe mocobue
st By30B: B 2 T. / pea. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanwmii, 2010 - . - (HarnoTtexno-
norun). - ISBN 978-5-9963-0341-0. (manuuue B 6ubnuoreke TYCVYP - 45 3k3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. Jleroctaes H.C. Mukpocxemorexnuka. [{udpoBas MukpocxeMoTeXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. UerBepros; noa. pexn. IL.E. Tposina. — Tomck: ToMcK. Toc. yH-T CUCTEM YIp. U
panuosnekTpoHuku, 2007.- 123 c. (114 MOATOTOBKU K KOHTPOJIbHBIM paboTam - cTp. 9-36; 11 BBINOJIHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123). (nanuuue B 6ubmuorexke TYCVYP - 100 3k3.)

2. JleroctaeB H.C. MukpocxeMOTEeXHHKA: PYKOBOACTBO K OpPTraHU3aI[UU CaAMOCTOSTEIIbHONU pabo-
ThI 17151 cTyneHToB cnenmanbHocty 210104 / H.C. Jleroctaes, K.B. Uersepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBoACTBO MpeaHa3HAYCHO IS peasIu3allii CAMOCTOSTEIIbHONU Pa0oTHI - CTp. 1-46; MOATOTOBKH K
KOHTPOJIBHBIM paboTaM - c¢Tp. 7-37; BBIIOJHEHUSI KOHTPOJIBHBIX padoT - cTp. 38-46. (Hanuuue B 61OIMO-
teke TYCVYP - 51 9K3.)

3. JleroctaeB H.C. MuKpo3eKTpOHHKa: METOAUYECKUE YKa3aHHUs MO U3YYCHMIO JUCLUIUIMHBI /
H.C. Jleroctaes, K.B. UetrBepros. - Tomck:@akynbreT AuctanunoHHoro odyuenus, TYCVYP, 2012. - 86 c.
VYKkazaHus npeAHa3HaueHb! AJIs peaau3aliyd CaMOCTOATeNIbHOM padoThl - cTp. 10-40, mpoBeneHus MPaKTH -
YECKHUX 3aHATUHN - cTp. 41-53, BeIMONHEHUS 1a00paTOPHBIX PaboT - cTp. 54-75, 83-86. [DneKTpOoHHBIN pe-
cypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

12.3.2 YuyeOHO-MeTOIMYecKHe TOCOOMS JIs1 JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4ueOHO-MeTOANYEeCKHEe MaTepHaIbl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00YyJaroIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aganTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMUYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B ()OpMe DITEKTPOHHOTO JIOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. TlarenTtHas 6aza PO o TOIIOJIOTUSIM MHTETrpaIbHbIX CXEM.
http://www 1. fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system/

13. MaTepuajibHO-TEXHHYECKOE o0ecredeHue U CHUNINHbI
13.1. O6mue TpeGoBaHNs K MATEPHAJBHO-TEXHUYECKOMY 00eCIe4eHUI0 THCIUTIINHBI

13.1.1. MaTrepuaibHO-TEXHMYECKOe O0ecrevyeHue /sl JIEKINOHHbIX 3aHATHH
I[J'IH IMPOBCACHUA 3aHATHI JICKIIMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYJ'IBTaIII/II\/’I, TC-
KYILEr0 KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTallui UCIIONIb3YeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaZI0YHBIX MECT He MeHee 25, 000pyIoBaHHas JOCKOM M CTaHIapTHOH yueOHOU Mebenbio. MmeroTcs Ha-
[JBIIHBIE TOCOOUS B BUJIE€ IPE3EHTALMI MO JEKIIMOHHBIM pa3zeiaM JUCLUIUIUHBL

13.1.2. MaTepuaJibHO-TEXHHYECKOE OOecTevyeHue I MPAKTHYECKUX 3aHATHIi

Jiis mpoBeieHUs] MPAKTUYECKUX (CEMUHAPCKHX ) 3aHITUN UCTIONB3YeTCs yaeOHas ayuTOPHsl, pac-
noyioxkeHHast o anapecy 634034, Tomckas obnacth, T. Tomck, Bepmmanna ynumna, a. 74, 2 arax, ayju.
2016. CocraB obopynoBanus: YueOHnast medens; [Jocka MarauTHO-MapkepHas - 1mr.; Kommyratop D-Link
Switch 24 port - 1mT.; Komnberoreps! knacca He Hike [I9BM INTEL Celeron D336 2.81T 1. -14 mr. Uc-
MOJIb3yeTCsl JTUIIEH3MOHHOE MPOrpaMMHOE 00eCTIeUeHrE, MakeThl Bepcueil He Hike: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. MmeeTcst moMerieHust sl XpaHEeHUS U NMPO(UIAKTUYECKOr0 OOCITyKUBaHUs y4eOHOTO
000opynoBaHUs.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneveHue /1Jis1 J1a00paTopHbIX pador

Jnis mpoBeneHus 1a0opaToOpHBIX 3aHATUH HCHOJNB3YeTCs Y4eOHO-HCCIIeI0BATENIbCKAsl BBIUMCIIN-
TenbHas JabopaTopusi, pactoioxkeHHas 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmmauna ymm-
na, 1. 74, 3 stax, ayn. 333. CocraB oOopynoBaHus: YueOHas meOenb; DKpaH C 3JIEKTPONPUBOIOM
DRAPER BARONET — 1 mit.; Mynstumenuitasiii npoekrop TOSHIBA — 1 mt.; Kommnbroteps! kitacca He
ke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmmpoxomnonocHsIM JocTynoM B Internet,
¢ mMonutopamu tumna Samsung 18.5" S19C200N- 18 mr.; Mcnons3yeTcs TUIEH3UOHHOE MPOTPAMMHOE
oOecnieueHue, naketsl Bepcuei He Hike: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecnevyeHne 1JIsl CAMOCTOSITEIbHOM PadoThI
Jlist camocTosTeTbHONM paboThl UCMIONB3YeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 atax, aya. 100. CoctaB 060pynoBaHus:
yaeOHast MeOelb; kKoMrbioTephl kKinacca He Hike [IDBM INTEL Celeron D336 2.81T1. - 4 mIT.; KOMIIBIO-
tepsl nonkmoueHbl kK ceth MHTEPHET u oGecreunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedyeHre TUCHUTIINHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl dunamMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCONb30BAHUEM CPEACTB 00ydeHUs
00I11ero ¥ CHenHUaIbHOr0 Ha3HAUEHMS.

[Tpu oOy4yeHHH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU CIIyXa, MOOUILHON cHCTE-
Mbl 00y4EHHMS ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CUCTEMbI. YueOHas ayJiu-
TOpUSl, B KOTOPO 00ydaroTCs CTYAEHTHI C HApyIIEHUEM CiIyXa, 000pyIO0BaHa KOMIIbIOTEPHONW TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 00y4eHnHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PeHUSIMHU [IPEAYCMOTPEHO HUCIIOJIb30BAaHUE B JIEKIIH-
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OHHBIX U Y4EOHBIX ayITUTOPUAX BO3MOXKHOCTH MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WIIN Cllaiiia Ha SKpaHe) MpH OMOIIN BUAECOYBEIUUUTENEH ISl yIaJIEHHOTO IPOCMOTpA.

[Tpu 00y4eHHUU CTYICHTOB ¢ HAPYLIEHHUSIMH ONOPHO-IBUIaTeJILHOIO aNNapaTa HCIOJIb3YIOTCS
aJbTEepHAaTUBHBIE YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHUUYECKUE CPEACTBA IpUeMa/Tiepesaunt
yueOHO#l nH(popMalUu B JOCTYMHBIX (opMax sl CTYAEHTOB C HApYIICHHSIMHU OIOPHO-ABHIaTEIbHOTO
anmnapara, MOOMJIBHOM CUCTEMbI 00yUeHMS ISl JIIOJEH C MHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1allun
@DOHJ| OLIECHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIMN MPU MPOBEACHUU TEKYIIEH,
IPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIMHE MPUBEACH B IPUIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
JI71s1 CTY/IEHTOB C MHBATUHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIC OIIEHOYHBIE CPENICTBA, TIepe-
YeHb KOTOPBIX yKa3aH B TaOJMIIE.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OIIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Bu/pl JONOTHUTENLHBIX OIICHOUHBIX
CpE/CTB

cDOprI KOHTPOJISI U OICHKHN

Kareropuu ctyneHToB
pe3yJIbTaTOB O0y4YEeHUS

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MTUCHMEHHAS
IIPOBEpKa

C HapymeHusiMu
ciyxa

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

C HapymieHusiMu
3peHus

C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,

OIOPHO- KOHTPOJIbHBIE pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBeHHO AUCTAaHIIMOHHBIMH
JIBUTATEIILHOIO CaMOCTOAITENIbHBIE PaOOTHI, BOIPOCHI K METOaMU
anmapara 3a4yeTy

C orpanuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ACTB, a UMEHHO:

- B IeyaTHo (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHusl BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBAIMJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J151 TaKUX CTYAEHTOB MpelycMaTpUBaeTCs AOCTyMHas ¢popMa MpeaoCcTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a HUMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB Ha KOMIIBOTCPE,

- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,

- IMpEACTABICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06yquHH WHBAJIMAOB IO JUCHUINIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(bOpMaIII/II/I B Q)opMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpPMaIUH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOMMMOCTH AJIsi 0OYUAIOIINXCSl ¢ MHBATMIHOCTHIO TPOLIEAYPa OIICHUBAHUS PE3YIIbTaTOB
00y4eHHUsT MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
MuxpocxeMOTeXHHKA

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBnenue noarotoBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHKA
Hanpasnennocts (nmpoduis): [IpomMbliieHHAs 3JIEKTPOHUKA

®opma 0OyueHus: 3a04Hast

®axkynbreT: 3uB®, 3a04Hblii U BeuepHuii paxkyabreT

Kadenpa: [Ip3, Kadeapa npoMbiniieHHOH JIEKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

YueOnslii 1an Habopa 2015 roga
PazpaboTunku:
— mnpodeccop kad. [Ipd H. C. Jleroctaes

— cr. npenonasarens kad. [IpD K. B. Yersepros

DK3ameH: 5 cemecTp

Tomck 2017
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MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

1. BBenenue
®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.
®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon ®opMyIHpOBKa KOMIETEHIIUH Otanbl GOpMUPOBAHUS KOMIIETEHLIUH
IK-5 TOTOBHOCTBIO BBIIOJHATH pacyeT U MPOEKTUpPO- | JloyrkeH 3HaTh mpeaMeT U NPUHIUIBI MU-
BaHUE IEKTPOHHBIX TPUOOPOB, CXEM U KPOCXEMOTEXHUKH KaK pa3Jieia MUKpO-
YCTPONCTB pa3IMYHOI0 (PYHKIIMOHAJIBHOTO Ha- | 3JEKTPOHUKH; (GYHKIIMOHAIBHOE Ha3Haye-
3HAYEHUS B COOTBETCTBUU C TEXHUUYECKUM 3a/1a- | HUE, XapaKTEPUCTUKHU, TapaMeTpbl U
HHUEM C UCIIOJIb30BAaHUEM CPE/ICTB aBTOMATHU3a- | KOHCTPYKTUBHO-TEXHOJIOTMYECKOE UCIION-
LMY TIPOEKTUPOBAHUS HEHHE aHAJIOTOBBIX M LU(POBBIX HHTE-
IIK-1 CIIOCOOHOCTBIO CTPOUTH MpOCTeiIHe Guznye- TPajIBHBIX MEKPOCXEM; 0COGEHHOCTH TpH-
CKHE U MaTeMaTu4ecKre MoJeNu NprudopoB, MCHCHH:A MHTCI PalIbHBIX MUKPOCXCM B
CXEM, YCTPOICTB 1 yCTAHOBOK SMCKTPOHUKH 1 | o C [ POHHBIX yCTPOHCTBAX PasIMUHOIo
HAHOAJIEKTPOHUKH PA3TMYHOTO (PYHKIIMOHAIb- (YHKIMOHANEHOTO HASHAYCHN. ;
HOTO HAa3HAYEHUs, a TAKXKe UCIIOJIb30BaTh CTAH- HOIDKEH yMETb BBITIONHATE CHHTE3, AHAIWS,
JIApTHBIE MPOrPaMMHbIE CPEICTBA MX Kommpo- | PACTCT H OHNTHMUSAIHIO MUKPOSICKTPOH-
TEPHOTO MOJIETMPOBAHHA HBIX YCTPOWCTB; OIPEEIATh XapaKTepu-
CTHKH Y NapaMeTPbl HHTEIPAJIbHBIX MU-
OIIK-3 CIIOCOOHOCTBIO PEIIATh 3a/[ati aHAIN3a M PAC- | kpocXeM; IPHMEHSTh MHKPOAJICKTPOHHbIC
4yeTa XapaKTePUCTHUK JEKTPUUECKUX LeTIeH M3IEITHS TIPU TIPOSKTHPOBAHHIH H MOICPHH-
3alluy JIEKTPOHHOM ammnaparypsl. ;
JloykeH BiIazseTh METOAAMU CXEMOTEXHU-
YEeCKOro MPOEKTUPOBAHUS MUKPOIJIEKTPOH-
HBIX YCTPOUCTB C UCIIOJIb30BAHUEM
CPEACTB aBTOMAaTU3UPOBAHHOTO IIPOEKTH-
POBaHUS METOJUKAMH 3KCIIEPUMEHTAIIb-
HBIX UCCIIEJIOBAHUM MUKPOAJIEKTPOHHBIX
YCTPOWCTB;

OO01re XapakTepUCTHKHU MOKa3aTele U KpUTEepHeB

NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH TTOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBAaHU KOMHGTCHHI/II\/JI Ha BCEX 3Talax

Tlokazarenu u
KpUTEpUHU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydJac-
MOM 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

Kontpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (0a30BbIN

3HaeT (aKThl, IPUHIINIIBI,

O06namaer quamna3oHOM

beper oTBETCTBEHHOCTH 3a

YPOBEHB) IPOLIECCHI, OOIIME MOHSA- | TPAKTUUECKUX YMEHHUH,  |3aBeplleHHe 3a/1a4 B UC-
THS B TIpeJieNiaX u3yvae- | TpeOyeMBbIX JUIsS PEIICHHs | CIICJOBaHUM, IPUCIIOCa0-
MO oOmacTu OIIpEICIEHHBIX IPOOJIEM B | TMBACT CBOE TMOBEJICHUE K
00JIaCTH UCCIIEIOBAHUS 00CTOSITETLCTBAM B pellie-
HUU TIpoOIeM
VYaosnerBoputenb- | Obnagaer 6a3oBbiMu 00- | OGagaeT OCHOBHBIMH PaboTaer npu npsimom Ha-
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YMEHUSAMH, TPEOYEMBIMH | OJTFOJICHUH
JUTSL BBITIOJTHEHHUSI TIPOCTHIX

3a1a4

HO (TTOPOTOBBIN
YPOBEHD)

MMM 3HaAaHUAMU

2 Pean3anus KOMIeTeH M

2.1 Komnerennns IIK-5
[IK-5: roToBHOCTBIO BBINOJHATH pacdyeT M IMPOECKTHUPOBAHHE AIEKTPOHHBIX NMPHOOPOB, CXEM U
YCTPONCTB pa3iIMYHOIO (PyHKIIMOHAJIBHOTO HAa3HAYEHUs B COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C UC-
II0JIb30BAHUEM CPEJICTB ABTOMATU3ALMU IIPOCKTUPOBAHMUSI.
Jliis hbopMHpOBaHUS KOMIIETEHIIMA HEOOXOMMO OCYILECTBUTH PsJ 3TArnoB. DTarbl GOpMUPOBaHUS
KOMIIETCHIIUH, NIPUMEHSEMBIE U1 3TOTO BHUJBI 3aHATUHA M MCIOJIb3YEMBIE CPEACTBA OLIEHUBAHMS IPE-

CTaBJIEHBI B TAOIHIIE 3.
OpPMHPOBAHUSI KOMIETEHIIMH U UCTIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarsl

Cocras

3HaTh

YMmeTs

Baangers

CopnepxaHue 3Ta-
0B

3HaeT (aKThl, MPUHIIMIIGI,
MIPOLIECCHI, OOIIUE TIOHS-
THUS1, TO3BOJISIIOLIUE BbI-
TIOJIHATBE PACUYCT U IIPOCK-
TUPOBAHUE U3JEIHI MU-
KPOSJIEKTPOHHOW TEXHUKHU
pa3IUYHON CTETIEHU UHTE-
T'paiu B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM C
HCIIOJIB30BAaHUEM CPEJICTB
ABTOMATHU3ALIMH MPOEKTH-
poBaHusA

OO6nagaer AUana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pacyera 1
MPOEKTUPOBAHUS U3ACIIHI
MHUKPO3JIEKTPOHHOM TeX-
HUKH Pa3IMYHOMN CTEIICHU
UHTETpaLH B COOTBET-
CTBUHU C TEXHUYECKUM 3a-
JAHUEM C UCIIOJIb30BaHM-
€M CPEJICTB aBTOMAaTHU3a-
LMY TIPOEKTUPOBAHUS

Beimonnser pacuer u
MPOEKTUPOBAHUE U3CIIUIM
MHUKPO3JIEKTPOHHOM TeX-
HUKH Pa3JIMYHOMN CTEIICHU
UHTETPaLH B COOTBET-
CTBUHU C TEXHUYECKUM 3a-
JAHWEM C UCIOJIb30BaHM-
€M CPEJICTB aBTOMAaTH3a-
LMY TIPOEKTUPOBAHUS

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MPaAK-
TUYECKHE 3aHSTHS,

* HMHTepaKkTUBHBIE JIEK-
1y,

* IIpakTnueckue 3aHs-
TUS;

e Jlexnum;

* CamocrosTenbHas pa-
oora;

* HWHuTepaxkTuBHBIE 1a00-
paTopHbIE 3aHSITHUS;

» JlabGopatopHsie pabo-
THI;

b

* VHrepakTuBHBIE ITpaAK-
TUYECKHE 3aHATHS,

* HHTepaKTUBHBIE JIEK-
Hu;

* [IpaxkTuueckue 3aHs-
THUS;

o Jlexmmuy;

» CamocrosiTenpHas pa-
oora;

* HMuTepakTuBHbIE 1a00-
paTopHbIC 3aHATHUS;

» JlabopaTtopHbie pabo-
THI;

b

* HHrepakTUBHBIE NTpaAK-
THYECKHE 3aHSTHS,

* CamocrosTenbHas pa-
oora;

* HWurepaxkTuBHbBIE J1a00-
paTopHbIC 3aHSITHS,
 JlaboparopHbie pabo-
THI;

Hcnonb3yembie
CpeICTBa OILCHUBA-
HUS

* KonrponpHas pabora;
* Oruer no 1aboparop-
HOH pabore;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

* DK3aMeEH;

* KoHntpomnbHas pabora;
* Ortuet no nabopatop-
HOM pabore;

e Ortuer 1o mpaxkTHye-
CKOMY 3aHSTHIO;

* DK3aMeH;

* Oruer no aboparop-
HO1 paboTe;

* Ort4er o mpakTuie-
CKOMY 3aHSTHIO;

e DK3aMCH;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEICHA B Ta-

onure 4.
Tabmuia 4 — [TokazaTen ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH HA 3Tanax

Cocras 3HaTh YMmeTs Bnanets
OtnnuHO * ObGnagaet axTuye- * OO6nanaer Auana3oHoM | * BEIMOJHSET pacueT u

(BBICOKUI YPOBEHbD)

CKUMH U TCOPCTUICCKU-

MIPaKTUYECKUX YMEHUH,

IPOEKTUPOBAHUE U3/IE-
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MH 3HaHUSIMH, TT03BOJIS-
FOIIIMMU BBITIOJHATH pac-
YeT U MPOEKTUPOBAHUE
U3JIETIUI MUKPODJIEK-
TPOHHOMW TEXHHUKH pa3-
JIMYHOM CTETICHH UHTE-
rpalyy B COOTBETCTBUH C
TEXHUYCCKHUM 3aTaHHEM C
HCTIOJIb30BaHUEM CPEJICTB
aBTOMaTU3aluU MMPOEKTH-
pOBaHMUS;

TpeOyeMbIX Ui pacueTa
Y TIPOEKTUPOBAHUS U371e-
JIMA MUKPORJIEKTPOHHOM
TEXHUKH Pa3IMYHON CTe-
MEHU UHTETPalliu B COOT-
BETCTBUU C TEXHUUECKUM
3aJJaHUEM C HUCIIOIb30Ba-
HUEM CpPEACTB aBTOMAaTH-
3alliy IPOEKTUPOBAHUS;

JIUA MUKPORJIEKTPOHHOM
TEXHUKH Pa3JIMYHOU CTe-
MIEHU UHTETPalliu B COOT-
BETCTBUH C TEXHUUECKUM
3a/laHueM, POU3BOTUT
aHaJIn3, CII0COOEH
npejiaraTb TEXHOJIOTH-
YECKHUE PEICHNS;

Xoporio (6a30BbIi

* 3HaeT (paKThl, NPUHIH-

e QOOagaer qUana3oHoOM

* BBITONHAET pacyeT u

BBITIOJIHATD pacueT 1
IIPOEKTUPOBAHUE U3/E-
JIMA MUKPOAJIEKTPOHHOMN
TEXHUKH Pa3INYHOMU CTe-
IIEHU UHTETPallnu;

YPOBEHB) 1B, IPOLIECCHI, O0IINe IIPAKTUYECKUX YMEHUH, HPOEKTUPOBAHUE U3JIE-
MIOHSTHS, TTO3BOJISIIOINKE | TPeOYEeMBIX JUISl pacyeTa | JIM MUKPOAJIEKTPOHHOMN
BBIIOJIHATE PAcyeT U Y IIPOEKTUPOBAHUS U3JE- | TEXHUKH Pa3IM4HOM CTe-
MPOEKTUPOBAHUE HU3[IE- JIMH MUKPOJIEKTPOHHOM | II€HU MHTETPALUU B COOT-
JIMI MUKPOJIEKTPOHHOM | TEXHHMKH PA3JIU4HOM CTe- | BETCTBHH C TEXHUYECKUM
TEXHUKH PA3JIMYHOU CTe- | IIEHU MHTETPALUU B COOT-| 3aJaHHUEM C UCIIOIb30Ba-
IEHU UHTErPalMi B COOT-| BETCTBHUH C TEXHUYECKUM | HHEM CPEICTB aBTOMAaTH-
BETCTBUHU C TEXHUYECKUM | 3aJaHUEM; 3al1X IIPOCKTUPOBAHUS;
3aJJaHUEM;

VYaosnerBoputenbH | * 3HaeT GakTel, npuHIK- | * OOmagaer ocHOBHBIMHU | ¢ [lpu mpsimom Habro-

0 (IOpOroBeIi MBI, POIIECCHI, OOIIHE YMEHUSMH, TPEOYEMBbIMH | JICHHH BBITIOTHIET pacyeT

YPOBEHB) IOHTHA, IIO3BOJLIOIINC JJI1 pacueTa ¥ IMPOCKTHU- U IPOCKTUPOBAHUC HU3AC-

pPOBaHMS U3JIETUNA MUKPO-
ANIEKTPOHHON TEXHUKHU
Pa3JIMYHON CTENEHU UH-
Terpauu;

JIMA MUKPORJIEKTPOHHOMN
TEXHUKHU C UCIIOJIb30Ba-

HHUEM CpE/ICTB aBTOMaTH-
3aIluu IPOEKTUPOBAHUS

HHAA.

Tabmuma 5 — Dransl

2.2 Komnerenuus IMK-1
I1K-1: crmocoOHOCTBIO CTPOUTH MpOCTeHINe GU3NIECKUE U MaTeMaTHUYECKHUE MOJIETH TIPHOOpPOB,
CXE€M, YCTPOMCTB M YCTAaHOBOK 3JIEKTPOHUKU U HAHOIJIEKTPOHUKHU Pa3IMYHOTO (PYHKIMOHAJIHHOTO Ha3Ha-
YEeHUs], a TaKXe HCMOJb30BaTh CTaHIAPTHBIE NMPOTPAMMHBIE CPEJICTBA UX KOMIBIOTEPHOTO MOJEINPOBA-

st popMupoBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PSJT 3TAIOB. DTambl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHSICMBIG JJIA 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAHUA

Cocras

3HaTh

YMeTh

Braanern

I1I0B

CopepxaHnue 3Ta-

3HaeT Ha3HAuUEHUE, Xapak-
TEPUCTHUKH, TapaMeTPhl U
npocTteiime Guznyeckue
U MaTeMaTHYeCKue Mojie-
¥ HU(POBBIX U aHAJIOTO-
BBIX MHTETPAJIbHBIX MU-
KpOCXEM pa3JInYHOM CTe-
NIEHU UHTETPaly, a TaK-
K€ 3HaKOM CO CTaHJapT-
HBIMU IIPOTPAMMHBIMHU
CpEeACTBAaMH UX KOMITBIO-
TEPHOTO MOAEIUPOBAHUS

CriocobeH CTpOuTh Mpo-
cTeimme Gu3nIecKue u
MaTeMaTH4YEeCKUE MOJICITU
U(GPOBBIX U aHATOTOBBIX
MHTETPAIBHBIX MUKPO-
CXEM pPa3JIUYHOMN CTEIIEHU
WHTETPAINH, a TAKKE HC-
MOJIb30BaTh CTaHAPTHBIE
MIPOrpaMMHEBIE CPEICTBA
JUIS UX KOMIIBIOTEPHOTO
MOACIINPOBAHUA

Crpourt npocteiimue ¢pu-
3UYeCKHe U MaTeMaTH4e-
CKHE MOJIeNu IIU(POBHIX U
aHAJIOTOBBIX MHTETPAIb-
HBIX MUKPOCXEM Pa3iuy-
HOM CTETEHU MHTETPaLUH,
a TaKk)Ke UCIOJIb3yeT CTaH-
JapTHBIC IPOTPaMMHBIE
CpeACTBA JJIsl UX KOMITBIO-
TEPHOTO MOJECITUPOBAHHS
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Bunwl 3austuit

* VHTepaKkTUBHBIE MPAK-
TUYECKUE 3aHATHUS;

* lHTEepaKkTUBHBIC JIEK-
LMY

* IIpakTnueckue 3aHs-
TUS;

o Jlekuuu;

* CamocTosTenbHas pa-
ooTa;

* HurepakTuBHBIE 1a00-
paTopHbIe 3aHATHS;
 JlaGoparopHbie pabo-
TBI;

* HHTEepaKTUBHBIE MpaK-
TUYECKUE 3aHATHUS;

* lHTEepaKkTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

» Jlexumuy;

* CamocTosiTenpHas pa-
0oTa;

* lHTepaKkTUBHBIE 1a00-
paTopHbIe 3aHATHS;

* JlaboparopHbie pabo-
THBI;

* lIHTepaKkTHUBHBIE MTPAK-
THYECKHUE 3aHITHUS;

* CamocTosTenbHas pa-
0oTa;

* HWHuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHITHS;
 JlaGoparopHsie pabo-
TBI;

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* KoutponbHas pabora;
* Ortuer no nabopatop-
HOM pabore;

* Otuer 1o npaxkTUye-
CKOMY 3aHATHIO;

e JK3aMeH;

» KonrponbHas padora;
* Oryer no 1aboparop-
HOM pabore;

* Ortyer no mpakTuye-
CKOMY 3aHATHIO,

* DK3aMeEH;

* Ortuer no nabopatop-
HOH pabore;

* Ortyer 1o npaxkTHye-
CKOMY 3aHSTHIO;

e DK3aMeH;

(DOpMy'J'II/IpOBKa rokasarene u KpUTCPUCB OLICHHBAHUA ,HaHHOﬁ KOMIICTCHIUU IPUBCIACHA B Ta-

omuue 6.
Tabmuua 6 — IToka3arenu u KpUTEpHH OLEHUBAaHHs KOMIIETEHIIMY Ha JTanax

Coctasn 3HaTH YMmeTh Bnanets
OTtnruHO * OGnanmaet akTuye- * O6nanaer auamazoHoM | * CtpouT npocTenme

(BBICOKMI YPOBEHB)

CKHMH U TEOPETHUYECKHU-
MU 3HaHUSAMU O Ha3Ha4e-
HUY, XapaKTEPUCTHKAX,
rapameTpax M IpocTeu-
mIUX (pU3HYECKUX U Mare-
MaTH4YECKHX MOJEIIAX
IU(PPOBBIX U aHATIOTOBBIX
MHTErPAIBHBIX MUKPO-
CXEM PA3JINYHOU CTENICHU
MHTEIPALMH, & TAKXKE
3HAaKOM CO CTaHJAapTHBI-
MU IIPOTPaMMHBIMHU
CPEICTBAaMH UX KOMIIBIO-
TEPHOTO

MOJICJIUPOBAHNA ;

NPaKTUYECKUX YMEHUN
YTOOBI CTPOUTH MPOCTEM-
mue GU3NIEecKue U Mare-
MaTUYECKUE MOJIENH
IU(PPOBBIX U aHAJIOTOBBIX
MHTETPaJIbHBIX MUKPO-
CXEeM pa3InYHON CTeneHU
MHTETpally, a TAaKXKe UC-
M0JIb30BaTh CTAH/IAPTHBIE
IIPOrpaMMHBIE CPEICTBA
JUIS UX KOMIBIOTEPHOTO
MOJIEIUPOBAHMSI;

bu3rUeCcKe U MaTeMaTH-
YeCKHe MOJICIN U po-
BBIX U @HAJIOTOBBIX MHTE-
TpaJIbHBIX MUKPOCXEM
Pa3TUYHON CTCTIEHH HH-
TCrpanuu, a TakKxKe uc-
0JIb3YET CTaHIapTHBIC
pOTrpaMMHBIE CPEACTBA
JUTSL UX KOMIIBIOTEPHOTO
MOJICITUPOBAHHS;

Xoporo (0a30BbIN

e e« 3HaeT HA3HAUYCHHE,

e OOagaer qUana3oHoOM

* Crpour npocreimme

YPOBEHb) XapaKTECPUCTHUKH, T1apa- MIPAKTUYECKUX YMEHUN (du3nyeckre U MaTeMaTH-
METpPBI U MPOCTENIINE 9TOOBI CTPOUTDH MPOCTEH- | YeCKHUe MOAETH U po-
¢du3nyeckre U MaTeMaTH- | 1IMe (pU3NYecKue U MaTe- | BbIX M aHAJIOTOBBIX MHTE-
4eCKHe MOJEIH Ludpo- MaTUYE€CKUE MOJEIIN IpalIbHBIX MUKPOCXEM
BBIX M aHAJIOTOBBIX MHTE- | IM(POBHIX U AHAJOTOBBIX | PA3IMYHOMN CTENEHH HH-
rpaJIbHBIX MUKPOCXEM HHTETPAIBHBIX MUKPO- TerpaLuu;

Pa3IMYHON CTENEHU UH- | CXEM PA3IMYHOU CTEIICHU
TerpaLuu, HHTETPALNH ;

VYnosnersoputenbH | * OO6nagaet 6a30BBIMU * CnocobeH cTpouTh * [lpu npsimom HaGurO-

0 (IIOpOTroBBIH OOIIMMU 3HAHUSAMU O Ha- | TpocTeiimme Gpusnye- JICHUU CTPOUT NPOCTEN-

YPOBEHb) 3HAUEHHUH, XapaKTePUCTU- | CKHE U MaTeMaTH4ecKue | 1ue Gu3nyeckue U mare-
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Kax, HapameTpax u Mpo-
CTEUIHNX (PU3NIECKUX H
MaTeMaTH4ecKUX Moje-
JSIX UQPOBBIX U aHATIO-
TOBBIX UHTETPAIBHBIX
MHUKPOCXEM Pa3IMYHON
CTETEeHU UHTEeTpally;

MoIeTu ITU(POBBIX U
AHAJIOTOBBIX MHTETPaJlb-
HBIX MUKPOCXEM pa3yiny-
HOM CTEIEHU UHTETpaluu

b

MaTH4YECKHUE MOJETHU
U(POBBIX U AHATIOTOBBIX
MHTErPAIbHBIX MUKPO-
CXEM Pa3JIUYHOMN CTEIECHU
WHTErPaLVH ;

eun.

2.3 Komnerenuusa OIIK-3
OIIK-3: crmocoOHOCTBIO pemaTh 3aJaud aHAIM3a M pacueTa XapaKTePUCTUK IICKTPUUYCCKUX IIe-

Jns popmupoBaHus KOMIETEHIIMH HEOOXOIUMO OCYIIECTBUTH P ATANOB. JTarbl (HOPMUPOBAHUS
KOMIETEHIIUH, MPUMEHSEMbIE JJII STOTO BHUJBI 3aHATUNA W MCIOJB3YEMBbIE CPEACTBA OLIEHUBAHMS TIPE]I-
CTaBJIeHHI B Ta0nuIIe 7.
OpPMHPOBAHUSI KOMIETEHIIMH U UCTIOJIb3YEMbIEC CPEICTBA OLICHUBAHUS

Tabmuna 7 — Drarnsl

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

3HaeT (aKThl, IPUHIINIIBI,
HPOLIECCHI, O0IINE MOHS-
THS B YaCTH aHAJN3a U
pacueTa XapaKTepUCTUK
3NEKTPUYECKUX LIETEMH,
CHHTE3a, aHaJIH3a U MOJIe-
JUPOBAHUS MUKPOIJIEK-
TPOHHOM ammaparypsl ¢
UCTIOJIb30BaHUEM CPEJICTB
aBTOMaTHU3UPOBAHHOTO
NPOEKTUPOBAHUS, a TAKKE
IKCTIEPUMEHTAIILHOTO UC-
CJIEZIOBAaHHSI MUKPOAJICK-
TPOHHOM anmaparypbl

OOnamaeT quana3zoHOM
NPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pEeIICHUs
3aJ]ay aHaJINu3a U pacueTa
XapaKTEPUCTUK DIIEKTPH-
YeCKHX IIeTel, CHHTe3a,
aHaM3a ¥ MOJCITUPOBAHUS
MHUKpPO3JIEKTPOHHOH arra-
patypsl C HCIOJIH30BAHUEM
CpEeACTB aBTOMaTU3HPO-
BaHHOTO NMPOEKTUPOBAHNS,
a TaKk)Ke SKCIePUMEHTAIIb-
HOTO MCCJIeIOBAHUS MH-
KPO3JIEKTPOHHOH amnmapa-

TYpBbI

Pemraer 3amaun ananuza u
pacueTra XxapakTepUCTHK
3NEKTPUUYECKUX LIETIEH,
CHHTE3a, aHaIn3a U MOJIe-
JIMPOBAaHUS MUKPOJJIEK-
TPOHHOU anmaparypsl C
HCIIOJIb30BAaHUEM CPEJICTB
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHMUS, & TAKKE
AKCHEPUMEHTAIBHOTO UC-
CJIeJIOBAHUS MUKPODJIEK-
TPOHHOM amnmaparypbl

Bunwl 3austuin

* HHTepakTUBHBIE IIPAK-
TUYECKHE 3aHSATHS,

* lHTepaKkTUBHBIE JIEK-
1IUH;

* IlpakTnueckue 3aHs-
THS;

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* HWHuTepaxkTuBHBIE 1a00-
paTopHbIE 3aHSITHS;

* JlaGoparopusie pabo-
THI;

* lIHTepaKTUBHBIE IPaK-
TUYECKHE 3aHATHS,

* lIHTepaKTUBHBIE JIEK-
1uH;

* IIpakTnueckue 3aHs-
THS;

o Jlexnnu;

* CamocTosiTenbpHas pa-
oora;

* HMHuTepakTuBHbIE 1a00-
paTopHbIC 3aHATHUS;

* JlaboparopHsie pabo-
TBI;

* lHTEepaKTUBHBIC TIPaK-
TUYECKHE 3aHATHS,

* CamocrosTenbHas pa-
6oTa;

* HMHuTepakTuBHBIE J1a00-
paTOpHBIC 3aHATHS;

* JlaboparopHbie pabo-
THI;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Oruer no naboparop-
HOU pabore;

* Oryer o npaxkTuye-
CKOMY 3aHSITHIO;

* DK3aMeH;

* Oruer no 1aboparop-
HOM1 pabore;

* Ortyer no mpakTUye-
CKOMY 3aHSATHIO;

* DK3aMeH;

* Ortuer no nabopatop-
HOM pabore;

* Ortuer 1o npaxkTuye-
CKOMY 3aHSTHIO;

* JK3aMeH;

DopMynUpoBKa MOKa3aTeNell U KPUTEPUEB OLEHUBAHUS JaHHONW KOMIIETEHLIMU MpUBEACHA B Ta-

omute 8.
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Ta6muia 8 — [TokazaTenu ¥ KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

YMeTb

Braanern

OtnnuHO
(BBICOKUI YPOBEHbD)

* OGnanmaer akTuye-
CKHMH U TEOPETUYECKHU-
MM 3HAHHUSIMH B YaCTH
aHaju3a U pacyera xa-
PAKTEPUCTHUK DJICKTPUYIC-
CKHX IIeNeH, CHHTE3a,
aHaju3a U MOJICTIUPOBa-
HUSI MUKPODSJIEKTPOHHOU
armaparypbl ¢ UCIOJIb30-
BaHHUEM CPEJCTB aBTOMa-
TU3UPOBAHHOTO MTPOCKTH-
pOBaHUS, a TAKKE IKCIIE-
PUMEHTAJILHOTO UCCIIE]IO-
BaHUSI MUKPO3JIEKTPOH-
HOM anmaparyphl ;

* Ob6nanaer Auana3oHOM
IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pelieHus
3aJa4 aHaJIn3a U pacyeTa
XapaKTEPUCTHUK IIEKTPU-
YEeCKHX IIeTNeH, CHHTE3a,
aHaJIM3a U MOJIEITUPOBA-
HUSL MUKPOJJIEKTPOHHOU
anmnaparypbl C UCHOJIb30-
BaHUEM CpEICTB aBTOMa-
TU3UPOBAHHOTO IPOEKTH-
pOBaHUs, a TAKXKE IKCIE-
PUMEHTAJILHOTO UCCIIEI0-
BaHUSl MUKPO3JIEKTPOH-
HOM arrmaparyphbl;

* Pemaer 3aaun aHau-
3a U pacueTa XapaKkTepu-
CTHK DJIEKTPUYECKHX Lie-
Ieil, CHHTE3a, aHaln3a U
MOJIEIMPOBAHUS MUKPO-
IEKTPOHHOM amnmnapary-
PBI € UCTIOIB30BAHUEM
CPEICTB aBTOMATU3HUPO-
BaHHOTO IIPOEKTUPOBA-
HUS, a TAK)KE SKCIIEpU-
MEHTAJIBHOTO MCCIIEA0Ba-
HUSI MUKPO3JIEKTPOHHON
anmnaparypsl ;

Xoporio (6a30BbIi

* 3HaeT (paKThl, NPUHIH-

e (OO0Onamaer QUaa3oHOM

¢ Pemnraer 3a1aun anainu-

XapaKTEPUCTHK DIICKTPHU-
YeCKUX IeTNel, CHHTE3a,
aHaJu3a U MOJICTTUPOBa-
HUSI MUKPO3JIEKTPOHHOU
anmaparypsl ;

CTBIX 3a/1a4 aHAJIN3a U
pacyera XxapakTepUCTHK
ANEKTPUUECKUX LIETIEH,
CHUHTE3a, aHAJIN3a U MO-
JIETTUPOBAHUS MUKPO-
AJIEKTPOHHOM arapary-

PBIL;

YPOBEHB) TIbI, POIIECCHI, OOIIHE MPAKTUYECKUX YMEHUH, 3a U pacyeTa XxapaKTepu-
MOHSITHS B YACTH aHAIK3a | TPEOyEeMBIX JJIsl PEICHUS | CTHK JJIEKTPHUECKUX IIe-
Y pacyeTa XapakTepUCTHUK | 3a/1a4 aHajv3a U pacdera | NeH, CHHTE3a, aHaJlh3a U
ANEKTPUUYECKUX LIETIEMH, XapaKTEPUCTUK DIEKTPU- | MOAECIUPOBAHUSI MUKPO-
CUHTE3a, aHaJInu3a U MO- YEeCKHX IeTel, CHHTE3a, 3JIEKTPOHHOM armapary-
JEeIUPOBaHUI MUKPO- a”ajmM3a U MOAEIUpOBa- PpBI ¢ UCIOTIB30BaAHUEM
AJIEKTPOHHOM armapary- HUSI MUKPO3JIEKTPOHHOU CpPEACTB aBTOMAaTU3UPO-
pHI ; amnmaparypsl ; BaHHOI'O IPOEKTUPOBA-
HUA ;
VYrnosnerBoputenpH | © Ob6namaer 6a30BEIMU * Oo6namaer ocHoBHBIMU | * [lpu mpsimom HaOmIO-
o (HOPOFOBBIfI OOIMMHA 3HAHUSIMH B 4a- YMCHHUSIMH, Tpe6yeMBIMI/I JCHUH pelIacT 3a1a4u
YPOBEHbB) CTH aHaIH3a U pacyeTa JUIS BEIIIOJIHEHUS IIPO- aHaJIM3a U pacueTa Xa-

PaKTEpPUCTHUK dIIEKTPUYE-
CKHX LIETIEeH, CHHTE3A,
aHaJu3a U MOJICTTUPOBa-
HUSI MUKPO3JIEKTPOHHOU
anmaparypsl ;

MYy CUHHCJICHHAL.

3 TunoBble KOHTPOJILHBbIE 32/ IaHUS

JIns peanuzanuyl BBIMIETIEPEUNCIACHHBIX 3a/1a4 OOYYECHHsI MCIIOB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOIUMBIE Ui OLIEHKU 3HAHWM, YMEHU, HABBIKOB U (UJIM) OMbITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIlecCe OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 Tembl KOHTPOJILHBIX Pa0OT
— KomOunanmonusle nnpoBbie ycTpOHCTBA.
— TlocnenoBarensHOCTHBIC IIU(PPOBBIE YCTPOICTBA.

3.2 JKk3aMeHaAlOHHbIE BONPOCHI
— 1. IIpeoOpa3oBath 4KCII0O U3 OJHON 3a/1aHHOM CHCTEMBbI CUUCIIEHHUS B JIPYT'YIO 33/1aHHYIO CUCTE-

— 2. IIpencraButh unciio B BUIE IMUGPOBOro KOAA 3aIaHHOTO BU/IA.
— 3. IIpeoOpazoBath onHY 3a7aHHYI0 (POopMy mpeacTaBiaeHUs OyneBor PyHKIIMH B APYTYIO 3aaH-
HYI0 GopMmy e€ TpeCcTaBIeHusI.
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— 4. MUHUMU3UPOBATh 33aHHYIO OYJIeBY (QYHKITHUIO.

— 5. Peanu3oBarh 3a/1laHHy0 OylieBy (YHKIIMIO HA OCHOBE KOMOMHAIIMOHHBIX WHTETPAIBHBIX MH-
KpPOCXEM 33JaHHOTO BUJIA.

— 6. Onpenenutb GYHKIIUN CPAaBHEHHS, pealu3yeMble 3aJaHHON CXeMOi HU(pPOBOrO KOMIIApaTo-
pa.

— 7. Onpenenuts YpOBHU CUI'HAJIOB HA BXOJI€/BBIX0JIE KOMOMHAIIMOHHOTO IIU(POBOro ycTponcTBa
IIPY 3a/1aHHBIX YCIOBUSIX.

— 8. Peanu3zoBatk cuctemy OyieBbIX (GYHKIMI Ha OCHOBE MPOrpaMMHUPyEeMO JTIOrHYeCKO MaTpu-
LIBI.

— 9. Ompenenuts YpOBHU CHTHAJIOB Ha BXOJE/BBIXOAE IOCIEIOBATEIHLHOCTHOTO IH(POBOTO
YCTpPOMCTBA IIPH 33JAHHBIX YCIOBUSAX.

— 10. Onpenenuts k03 PUIMEHT TIepecyeTa CYCTUHKA.

— 12. Onpenenuts UHPOPMAITMOHHYIO €MKOCTh 3alIOMUHAIOIIEr0 YCTPONUCTBA.

— 13. OnpenenuTh ypOBHU CUTHAJIOB Ha BXOJIE/BBIXO/IE 3alIOMUHAIOLIETO YCTPOMCTBA NIPU 3a1aH-
HBIX YCJIOBMSIX.

— 14. Onpenenuts K03 HULIKMEHT NEpesadu Mo HANPSHKEHUIO aHAJIOTOBOM CXEMbl Ha ONEPAIOH-
HBIX YCUJIMTENAX.

— 15. IlocTpouTe BpEMEHHYIO UarpaMMy BBIXOAHOTO HAIPSKEHHUS] aHAJIOTOBOW CXEMBbI Ha OIle-
PaLMOHHBIX YCHJIUTEIAX 110 3aJJaHHOM BPEMEHHOM MarpaMMe BXOIHOTO CHTHAJIA.

3.3 Tembl KOHTPOJIBLHBIX padoT
— KomOunanmonHsie nupoBbIe yCTPOHCTBA.
— TlocnenoBarenbHOCTHBIE ITUGPOBBIC YCTPOUCTBA.

3.4 Bonipocsl /11 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHApPaM
— CxeMmoTexHHYECKas pealn3alusi TUMOBBIX KOMOMHAIIMOHHBIX LU(PPOBBIX MHUKPOIIEKTPOHHBIX
YCTPOMWCTB.
— CxeMmoTexHHYECKas pean3alusl THIOBBIX MOCIEIOBATENILHOCTHBIX LU(PPOBBIX MHKPOIJIEK-
TPOHHBIX YCTPONCTB.
— MHHTerpanbHble onepaloHHbIE YCUITUTEIH.

3.5 Tembl 1a00paTOpPHBIX padoT
— CuHTe3 reHeparopa UMITYJIbCHOM MOCIIEI0BATEILHOCTH 3aaHHON (hOpMBI
— CuHTE3 CUETUHKA C TIPOU3BOJIBHOM M1OCIIE10BATEIbHOCTBIO CMEHBI COCTOSHUN

4 MeToanuyecKkue MaTepuaibl
Jns obGecnieuenus mpoiiecca OOy4eHHs] U pelIeHus 3a1a4 O0ydeHHs] UCTIOIb3YIOTCS CIEIYIOIIne
MaTepHaIbl:
— METOJMYECKHe MaTepuaibl, ONpeIestoNIie MPoLUeayphl OLICHUBAHUS 3HAHWUH, YMEHUI, HaBbI-
KOB U (WJIM) OMBITA JAESITENbHOCTH, XapaKTePU3YIOIINX 3TaIbl (OP-MUPOBAHHS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHasl JUTEpPaTypa
1. JleroctaeB H.C. Mukpocxemotexuuka. LludpoBas MUKpocxeMOTexXHHKa: yueOHOe nocodue /
H.C. Jlerocraes, K.B. UetBepros, 2007. - 213 c.: (Hanuuue B 6ubmuorexke TYCVYP - 100 5k3.)
2. JleroctaeB H.C., YetBepros K.B. MukpocxemoTexHuka. AHajIoroBasi MUKpOCXEMOTEXHHUKA /
H.C. Jleroctaes, K.B. UerBepro, 2014. - 238 c¢. [OnekTpoHHbIi  pecypc]. -
https://edu.tusur.ru/publications/4289

4.2. lonoTHUTEIbHAS JTATEPaTypa
1. Illapanos A.B. Muxkpoanektponuka. Lludposas cxemorexnuka: Yu. nocooue / A.B. lllapa-
noB. — Tomck: Tomckuii Toc. yH-T CUCTEM YyIIp.M paauoieKTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamnuue B 6mbmuorexe TYCVYP - 90 7k3.)
2. Bsaenenue B npolecchl UHTETpabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
Juist By30B: B 2 T. / pea. 0. H. Kopkumiko. - M. : BUHOM. Jlaboparopus 3uanuii, 2010 - . - (HanotexHo-
norun). - ISBN 978-5-9963-0341-0. (manuuue B 6udbnuoreke TYCVYP - 45 3k3.)
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4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHIE MOCOOns

1. JleroctaeB H.C. MukpocxemoTrexnuka. [{udpoBas MUKpOCXeMOTEXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. Uersepros; nox. pexn. IL.E. Tposina. — Tomck: ToMCK. TOC. YH-T CHCTEM YIp. U
paauosnexktporuku, 2007.- 123 ¢. (y1st MOATOTOBKUA K KOHTPOJBHBIM padboTaM - cTp. 9-36; a1 BITIOTHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123). (Hanuuue B 6ubmuorexke TYCVYP - 100 3k3.)

2. JleroctaeB H.C. MukpocxeMOTEXHHKA: PyKOBOACTBO K OpPTraHU3aI[UU CaMOCTOSTEIIBHOU pabo-
ThI 17151 cTyneHToB crenmanbaocty 210104 / H.C. Jleroctaes, K.B. UerBepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBo/CTBO NpeaHa3HAYCHO ISl peasIU3aIliid CAMOCTOSTEIIBHOU PaOoTHI - CTp. 1-46; MOATOTOBKH K
KOHTPOJIbHBIM paboTaM - c¢Tp. 7-37; BBIIIOIHEHUSI KOHTPOJIBHBIX padoT - cTp. 38-46. (Hanuuue B 61OIMo-
teke TYCVYP - 51 9K3.)

3. JleroctaeB H.C. MuKpo3IeKTpOHUKA: METOAUYECKUE YKa3aHHUs MO U3YyYCHMIO JUCLUIUINHBI /
H.C. Jlerocraes, K.B. UerBepros. - Tomck:®akynpTeT nuctannuonnoro ooyuenus, TYCYP, 2012. - 86 c.
VYKazaHus npeHa3HaueHBbI AJIs peau3allyi CaMOCTOATENbHOM paboThl - cTp. 10-40, mpoBeneHus IPaKTH -
YECKHUX 3aHATUH - cTp. 41-53, BeIMONHEHUS 1a00paTOPHBIX PaboT - cTp. 54-75, 83-86. [DneKTpOHHBIN pe-
cypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

4.4. ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHBIE H TOUCKOBBIE CHCTEMBI
1. TIlarenTtHas Oa3za P® o TOIOJIOT UM WHTETPATbHBIX CXEM.
http://www 1. fips.ru/wps/wcm/connect/content _ru/ru/inform_resources/inform_retrieval system/
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