MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

dopma oOyueHus: 3a04HasA
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Cemectp: 4, 5
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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
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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
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHupOBaHNE KOMIIETCHIIMM, 00€CTIeUnBaAIOIMNX MPO(HECCHOHATBHYIO JEATEIHPHOCTh B 00JIACTH
MIPOEKTUPOBAHMS, FKCILTyaTallMM U MOAEPHU3ALMU MUKPOAJIEKTPOHHOHN anmnaparypsl.

1.2. 3amaum AMCHUIIIMHBI
—  HW3y4YCHHE HaNpaBJICHHUI COBPEMEHHON MHKPOAIJICKTPOHHKH;
—  UW3y4YCHHUE MPUHITUIOB MOCTPOSHUS, MATEMATUIECKOTO MOJICTHUPOBAHUS, IKCIIEPUMEHTATBHBIX
UCCJICIOBAHUN W ONITUMHU3AIMHA MUKPOIJICKTPOHHOM anmaparypsl pa3IndHOro (pyHKIIMOHAILHOTO Ha3HA-
YCHUSI, B TOM YHCJIC C HCIIOJIh30BAHUEM CPEIICTB aBTOMATU3AIIUH ITPOCKTUPOBAHHSI.

2. MecTo nucuuiiuebl B cTpykrype OIIOII

Jucuumuinaa «Mukposnektponrka» (b1.B./1B.2.2) otHocuTcs k 010Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTByOUMMH JUCHUILUIMHAMY, (POPMHUPYIOIIMMH HayaJlbHbIE 3HAHMS, SBJISIOTCS CIEAYIO-
M€ JUCLUILIMHBL: TBEpAOTENbHAS AIEKTPOHUKA, TEOPETUUECKUE OCHOBBI AJIEKTPOTEXHUKH.

[TocnenyromyMH THCIMIUIMHAMM SIBISIOTCS: AHaIoroBas 3JEKTPOHHMKA, MukponpoueccopHsle
ycTpoiicTBa U cucteMbl, OCHOBBI IpeoOpa3oBaTeabHO TeXHUKH, CxeMoTeXHUKa, CXEMOTEXHUKA KIIHoUe-
BBIX YCTPOWCTB, Y4eOHO-UCCIenoBaTebckas padota, [{ludposas u MuxpomnporeccopHasi TEXHUKa, DIEK-
TPOHHBIE IIPOMBIIIJIEHHBIE YCTPOUCTBA, JHEPreTUUECKAsl AIEKTPOHMKA.

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, CXEM, YCTPOMCTB M YCTAHOBOK AJIGKTPOHWUKH M HAHOAJICKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO
Ha3HAYCHHUs, a TAKXKe UCIIOJIb30BaTh CTaHAAPTHBIE MPOrpaMMHBIE CPEJCTBA UX KOMITBIOTEPHOTO MOJIEIH -
pOBaHUS,

— TIK-5 roToBHOCTBIO BBINIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTO (PyHKIIMOHATBLHOTO Ha3HAYEHUS] B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM C UC-
MOJIb30BAaHUEM CPEACTB aBTOMATH3AI[UU MPOCKTUPOBAHUS;

B PE3YIbTATC U3YUCHUS JUCHUIIIIMHBI CTYJACHT NOJIZKCH:

— 3HATh OCHOBHbBIC HANpaBJICHUS B MUKPOIJIEKTPOHUKE; KIacCHU(PUKAIMOHHBIE MPHU3HAKU, Xa-
PaKTEPUCTUKHU U IapaMeTpbl MUKPO3JIEKTPOHHBIX M3/IENIN; KOHCTPYKTUBHO-TEXHOJIOTMYECKUE OCOOCHHO -
CTH Pa3IMYHBIX TUIIOB MHTErPajbHBIX MUKPOCXEM; OCHOBHBIE PA3HOBUIHOCTH aHAJIOTOBBIX U HU(PPOBBIX
HHTCIPpAJIbHBIX CXEM U OCO6eHHOCTI/I HUX HMCIIOJIB30BaHHUA B YCTpOﬁCTBaX pa3IMIHOTO Q)yHKHHOHaJIBHOI‘O
HA3HAY€HUsS; OCHOBHbIE OCOOEHHOCTH W MPUHLUIBI MPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX H3/AEIHil;
HPUHIUIBI paboThl YCTPOUCTB (DYHKIMOHATBHON MUKPOIJIEKTPOHUKHU

— yMeTb BBINOJHITH CHHTE3, aHAJU3, pacyeT, MaTeMaTH4YeCKOe MOAETUPOBAHUE U ONTUMMU3A-
U0 MUKPODJIEKTPOHHBIX YCTPOMCTB; MPUMEHATH MUKPOIJICKTPOHHBIC M3ENIUS MPU MPOCKTUPOBAHUU U
MOACPpHHU3alUN 3J'I€KTpOHH0171 arnmaparTrypsl; IMPOBOAUTL SKCICPUMCHTAJIBHBIC MCCICIOBAHUA MHUKPOIJICK-
TPOHHBIX YCTPOMCTB.

—  BJIAaJIeTh METOAMH MPOEKTHPOBAHUS MHUKPOIJICKTPOHHBIX YCTPOUCTB Pa3IMYHOTO (PYHKIIMO-
HAJIBHOTO HAa3HAYEHUsSI B COOTBETCTBHM C TEXHMUYECKHM 33JJaHUEM C MCIIOJIb30BAHUEM CpPEACTB aBTOMATH-
3UpPOBAHHOIO IPOEKTUPOBAHUS; METOJUKAMU IPOBEACHUS SKCIIEPUMEHTA 110 MCCIEA0BAaHUIO XapaKTepH-
CTHUK MUKPOSJIEKTPOHHBIX YCTPONCTB.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIN -
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
W3 HUX B MHTEpaKTHUBHOU (hopMme 5 2 3
CamocrosiTenpHas paboTa (Bcero) 185 98 87
[ToaroroBka Kk KOHTPOJIBHBIM paboTamM 33 33
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 18 18
pabotam
[ToaroroBka k 1a0opaTopHbIM paboTam 18 18
[IpopaboTka JTeKIIMOHHOTO MaTepHralia 66 48 18
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 26 17 9
ceMuHapam
BrInonHeHne KOHTPOJIBHBIX paboT 24 24
Bcero (0e3 ax3amena) 207 108 99
IloaroroBka u caada dK3aMeHa 9 9
OO61mas Tpy10eMKOCTh 4 216 108 108
3auetHble EauHub! 6.0 3.0 3.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

x = g
= o
S 8 | g
2 8 | = | 8% 3 5
= 3 o < 8 4 = 5
= £ 2 : | F3 >3
HazBanus pa3nenoB TUCHUIUIMHBL = = = 5 o 9 S5
= 5 g & 50 -
=
AN BN AR
< ) S
-
@)
4 cemecTp
1 IIpeamer u o61IME MOTOKEHUSI MUKPO- 2 0 0 18 20 |IIK-1
3IEKTPOHUKH.
2 HudpoBbie MUKPOAIIEKTPOHHBIE CTPYK- 2 2 0 35 39  |OIIK-3, I1K-1,
Typbl KOMOWHAIIMOHHOTO THIIA. [1K-5
3 [ludpoBbie MUKPOIIEKTPOHHBIE CTPYK- 2 2 0 45 49 | OIIK-3, [IK-1,
TYpBI [10CJIEA0BATEILHOCTHOIO THUIIA. I1K-5
Hroro 3a cemectp 6 4 0 98 108
5 cemecTp
4 OCHOBBI aHAJIOTOBON MUKPO3JIEKTPOHHU- 2 2 0 27 31 |OIIK-3, IIK-1,
KH. IIK-5
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TPOHHBIX YCTPOWCTB

5 CXeMOTEXHHUYECKOE MTPOEKTUPOBAHUE U 0 0 8
MO/ICIMPOBAHUE ITUPPOBBIX MUKPOIJICK-

60

68

OIIK-3, ITK-1,
I1K-5

Hroro 3a cemectp

2 2 8 87

99

Hroro

8 185

207

5.2. Conep:xanue pa3aesioB AMCUMIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3ieoB JUCIUILUIMH (TI0 JICKITUSIM)

HazBanus pa3acioB

Copeprkanue pa3JesioB TUCHUILTAHBI IO
JIEKLUAM

TpynoeMKoCTb,

q
dopmupyembie
KOMIIETEHIIUN

4 cemecTp

1 TIpeamet u oOIIME TTOTOKEHUS
MHKPOIICKTPOHHUKH.

MuKpOo37I€EKTpOHUKA KaK pa3ziesl v dTall
pasButus ekTpoHuku. Llemu, 3anaqn,
MIPUHIIUITEI ¥ HATIPABIEHUS MUKPOIJICK-
TponukH. [Ipoliecc nmpoekTupoBaHus Mu-
KpPO3JIEKTPOHHBIX yCTpolcTB. MaremaTu-
YeCcKOe MOJIEIUPOBAHUE B MUKPOIJIEKTPO-
HUKE.

[\

IIK-1

Hroro

2 HudpoBbie MUKPOAIIEKTPOHHBIE
CTPYKTYpbl KOMOMHAIITMOHHOTO THIIA.

HpI/IHHI/IHBI 1 METOAbI CUHTEC3a U aHaJIn3a
MUKPOAJICKTPOHHBIX ITUPPOBBIX CTPYKTYP
KOM6I/IHaHI/IOHHOI‘O tuna . bazosrie Mu-
KPODJIEKTPOHHBIE IIH(PPOBBIE CTPYKTYPHI
KOMOMHAIMOHHOTO TuMa. Crienuanu3upo-
BaHHbBIE MUKPOYJICKTPOHHBIC ITUPPOBHIC
CTPYKTYpbl KOMOMHAIIMOHHOTO TUIIA.
YHHUBepCaIbHbIE MUKPOAJICKTPOHHBIC
U(PPOBBIE MATPUYHBIE CTPYKTYPHI KOM-
OMHAIIMOHHOTO THUTIA.

OIIK-3,
IIK-1, TIK-

Htoro

3 [udpoBbie MUKPOIJIEKTPOHHBIE
CTPYKTYpPBI IOCIIE0BATEIILHOCTHOTO
THIIA.

[IpyHIMIIBI 1 METO/IBI CUHTE3A U aHATIN3A
MUKPO3JIEKTPOHHBIX IIUPPOBBIX CTPYKTYP
IIOCJIENOBATENBHOCTHOrO THNA. ba3zoBsie
MHUKPO3JIEKTPOHHBIE LIU(POBBIE MOCIIEI0-
BaTEJIbHOCTHBIE CTPYKTYpbl. DyHKIIHO-
HaJIbHO-CHEIHATN3UPOBAHHBIE MUKPO-
3JIEKTPOHHBIE LIU(POBBIEC MOCIIEI0BATEIb-
HOCTHbIE CTPYKTYpbl. DyHKIIMOHAIbHO-
CJIO’KHBIE MUKPO3JIEKTPOHHBIE IIU(PPOBHIE
MIOCJIEIOBATEIbHOCTHBIE CTPYKTYPHI.

OIIK-3,
TK-1, TIK-

HUroro

Hroro 3a CEMCECTP

5 cemecTp

4 OCHOBBI aHAJIOTOBOK
MHKPOIJICKTPOHHUKH.

[IpuHIMITBI aHATIOTOBOK MUKPOAJIEKTPO-
Huku. OCHOBHBIC U CIIeIUATIbHBIE (DYHK-

IIK-1

CornacoBaHa Ha noptane Ne 21184




L[UH, peaTu3yeMble MUKPOAJIEKTPOHHBIMHU
aHaJIOTOBBIMHU ycTpoicTBaMu. Knaccudu-
KallMsl aHAJIOTOBBIX MUKPOJJIEKTPOHHBIX
U3JeIui. YHUBEPCAIbHbIE MUKPOJIEK-
TPOHHBIE aHAJIOroBbIe n3Aenusa. Crnenua-
JM3MPOBAHHBIE MUKPORJIEKTPOHHBIE aHa-
JIOTOBBIE U3/ETHS.

Hroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3aesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMU (MOCJIeAYIOUMIUMH) JUCHUATIIMHAMUA
Paznenbl quctUIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmura 5.3 - Pazgens! AUCIUTUTMHBL M MEXKIUCIUILIMHAPHBIE CBSI3H

Ne paznenoB qaHHOW MUCIMIUIAHEL, 1711 KOTOPBIX
HE00XOMMO H3yUeHHEe 00ECTICUNBAIONIUX U

Hanmenosanue AUCTIATUTIH o0ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5
[IpenmecTByronye AMCUUILUIAHBI
1 TBepnoTenbHast 3IEKTPOHUKA +
2 TeopeTnuecKkre OCHOBBI MEKTPOTEXHUKHU +

[Tocnenyromue TUCIUIIIIUHBI

1 AnanoroBas 3J€KTpOHHKA +

2 MuKpOIpo1ecCopHbIE€ YCTPOMCTBA U CH-
CTEMBI

3 OCHOBBI ITPe0OPa30BATENLHON TEXHUKU

4 CxeMOTEXHUKA +

5 CxeMOTeXHHKa KIIIOYEBBIX YCTPONUCTB

+l+ ]+ +

6 YueOHo-HccrenoBarenbckas padboTa +

7 Lndpoast 1 MEKPOIIPOIIECCOPHAs TEXHUKA

8 DNEKTPOHHBIE TPOMBILUIEHHBIE YCTPOH-
CTBa

- - +

9 DHeprernyeckas 3EKTPOHUKA + + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3Yy4Ye€HUH TUCHUTIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IWUCIUIUIMHBI, ¥ BHJIOB 3aHATHA
MpeICTaBICHO B Tabimiie 5.4
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETCHIIUN U BUJIOB 3aHITUH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHILIH -
HBI

Bunel 3auaTHI DopMBbI KOHTPOJISL
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OIIK-3 + + Oxk3ameH, [IpoBepka
KOHTPOIBHBIX pabot, OTuer
o maboparopHoii padoTe,
OT4eT 1o MPaKTHIYECKOMY
3aHSATHIO
[TK-1 + + + + KontponpHas pabora, Jk3a-
MeH, 3amura otuera, [Ipo-
BEpKa KOHTPOJIbHBIX padoT,
OtyeT no nabopaTopHoOi pa-
6ote, OTUeT Mo MpaKTUIe-
CKOMY 3aHSTHIO
I1K-5 + + + + KonTposnbHas pabota, Jk3a-
MeH, 3amura otyera, [Ipo-
BEpKa KOHTPOJIbHBIX padoT,
OtyeT no nabopaTopHOi pa-
6ote, OTUeT Mo mpaxkTuie-
CKOMY 3aHSTHIO

6. UnTepakTUBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yYeHUSs
TexHOMOTUM MHTEPAKTUBHOTO O0Y4EHUs MPH pa3HbIX (opMax 3aHATUH B yacax MpPUBEICHBI B Ta-

omure 6.1
Tabmuna 6.1 — TeXHOJIOTHHM MHTEPAKTHBHOTO 00YUYESHHsI PHU pa3HbIX (popmax 3aHATHI B yacax
HNurepakr
UBHbBIE
HHTepakTuBHBIE
Mertonpl WuTepakTUBHBIE IEKIUK | Tab0paTo Bcero
MPaKTUYECKUE 3aHATUS
pHbIE
3aHATUSA
4 cemecTp
[IpesenTtamuu ¢ 1 1
HCII0JIb30BaHUEM
pa3gaTouHbIX
MaTepHalioB ¢
00CyXIIeHHEM
[Ipe3enranuu c 1 1
HCIIOJIb30BaHUEM
CITaliI0B ¢ 0OCYKIEHUEM
Hroro 3a cemecTp: 1 1 0 2
5 cemecTp
[Ipesenranuu ¢ 1 1
WCIOJIb30BaHUEM
CJIaliIOB C 00CYXKAEHUEM
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[Ipe3enraruu ¢

UCIOJIb30BaHUEM
pa3IaTOuHbIX
MaTepHaJIOB C
o0CcyXIeHreM
PaGota B KOMaH 1€ 1 1
Hroro 3a cemectp: 1 1 1 3
Hroro 2 2 1 5
7. JlabopaTtopHble padoThl
HaunmenoBanue 1abopaTopHbIX paboT npuBeaeHO B Tabnuie 7.1.
Tabmuma 7. 1 — HaumenoBaHue 1abopaTopHbIX padoT
8 Y =
= 2 E
3 = =
0 =
= > O
HaszBanus paznenon HanmenoBanue 1ab0paTtopHBIX padboT zF &5
o S g
S g =
a o 2
= o
5 cemecTp
5 CXeMOTEXHUYECKOE CuHTE3 1 MOJIENIMPOBAHUE TEHEpAaTOpa 4 [IK-1, IIK-
MIPOEKTUPOBAHNUE U MOJCIIMPOBAHUE | [IEPUOIUYECKON MMITYIIbCHOM ITOCIEA0BA- 5
U(PPOBBIX MUKPOIEKTPOHHBIX TEJIbHOCTH 33JJaHHOH (POpMBI
YCTpOHCTB CuHTe3 1 MOJIEIMPOBAHUE CUHXPOHHOTO 4
CUETUHMKA C 33JJaHHOH MoCIIe0BaTEIbHO-
CTBIO CMEHBI COCTOSTHUM
Hroro 8
Hroro 3a cemectp 8
Hroro 8
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuna 8. 1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUN (CEMUHApPOB)
8 Y =
I -
s | i
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
HasBanus pa3szenos - =
(ceMuHapoB) 2 s 2
= g =
a o 2
= S
4 cemectp
2 HudpoBbie MUKPOIIIEKTPOHHEIE Peanmzanus MEKpOSJIEKTPOHHBIX IH(PO- 2 [K-1, TIK-
CTPYKTYpbl KOMOMHAIIMOHHOTO TUIA. |BBIX YCTPOHCTB KOMOMHALIMOHHOTO THIIA 5
Hroro
3 [udpoBbie MUKPOIIEKTPOHHBIE Peanuzanust MUKpO3JIEKTPOHHBIX LU (pO- IK-1, TIK-
CTPYKTYpPBI IOCIIEI0BATEIBHOCTHOTO | BBIX YCTPOMCTB MTOCIIEA0BATEIbHOCTHOIO 5

THIIA.

THIIA.

Hroro

Hroro 3a cemectp

5 cemecTp
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4 OCHOBBI aHAJIOTOBOM [IpumeHeHne onepalMoOHHbIX YCUITU- 2 I1K-5
MUKPOJIEKTPOHUKH. TeJen.
Hroro
Hroro 3a cemectp
Hroro 6

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTETbHON pabOTHI, TPYIOEMKOCTh M (POPMUpPYEMbIe KOMIIETCHIIUH
8 Y =
= &
Q =a=t
o S O =
Bunrr camocTosaTensHON & >~ ©
HazBanus pa3nenos = g = @®opMBI KOHTPOJIS
6 (] = O
padoThI 2 g 2
X g =
a o 2
= S
4 cemectp
1 [Ipenmert u o61IMEe [IpopaboTka TeKIHOHHOTO 12 |TIK-1 [IpoBepka KOHTPOJIBHBIX
IOJIOKEHUS MaTepuana pabort, Dx3ameH
MHKPO3ICKTPOHUKH. [ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 18
2 Hudpossie [ToaroroBka Kk mpaxkTu4e- 8 |OIIK-3, |OTt4er no NpaKTUYECKOMY
MHUKPO3JIEKTPOHHBIE CKHM 3aHATHUSM, CEMUHA- IK-1, 3aHATHIO, IIpoBepka
CTPYKTYpBI pam IIK-5 KOHTPOJIbHBIX padoT, JK3a-
KOMOMHAIIMOHHOTO THIIA. MEH
OMOUHAIHOHHOTO [IpopaboTka JIeKIIHOHHOTO 18 c
Marepuaia
[ToaroroBka K KOHTPOJIb- 9
HBIM paboTam
Hroro 35
3 Ludpossie IToaroroBka K mpaxkTuye- 9 |OIIK-3, |Otuer no NpakKTUYECKOMY
MUKPOIIEKTPOHHBIE CKHUM 3aHATUSM, CEMUHA- [IK-1, 3aHATHIO, [IpoBepka
CTPYKTYpBI pam I1K-5 KOHTPOJIBHBIX paboT, JK3a-
0 BaTEJIHLHOCTHOT! MeH
OCIENOBATCIEHOCTHOTO [IpopaboTka TeKIHOHHOTO 18 ©
THUIIA.
MaTepuana
[ToaroroBka Kk KOHTPOJIb- 18
HBIM paboTam
Hroro 45
Hroro 3a cemectp 98
5 cemecTp
4 OCHOBBI aHAJIOTOBOM [ToaroroBka k mpakTuue- 9 |OIIK-3, |OTtyer Mo NpakTUYECKOMY
MUKPO3JIEKTPOHUKH. CKHM 3aHATHUSM, CEMUHA- [K-1 3aHATHIO, DK3aMEH
pam
[TpopaboTka JIEKITMOHHOTO 18
Martepuana
Hroro 27
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5 CXeMOTeXHUYECKOE Beimonaenue koutponbHbix | 24 |OIIK-3, | Otuet nmo maGopaTopHOi
POEKTUPOBAaHHUE U pabot IK-1, pabore, [IpoBepka
MOJEJIUPOBAHUE TToAroTOBKA K 1a60paTOp- 18 IIK-5 KOHTPOJIBHBIX PaboT
IHQPOBHIX HBIM paboTam
MUKPO3JIEKTPOHHBIX
YCTPOHCTB OdopmiieHre 0TYETOB 110 18

nabopaTopHBIM paboTam

Hroro 60
Hroro 3a cemectp 87

[TonroroBka u ciaya sK3a- 9 DK3aMeH

MeHa
Hroro 194

9.1. TeMbI KOHTPOJIBHBIX PadoT
1. TIpoexTupoBaHre KOMOMHAITMOHHOTO ITU(POBOTO YCTPOICTRA.
2. IIpoekTupoBaHKE MOCIEIOBATEILHOCTHOTO IIM(PPOBOTO yCTPOUCTBA.

10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa Jjsi OEHKH yCIIeBAeMOCTH CTYI€HTOB
He npenycmoTtpeno

12. YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O00ecniedeHHe TUCIMILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Jleroctaee H.C. Mukpoanektponuka: y4ed. mocoome / H.C. Jlerocraes, IL.E. Tposs,
K.B.YetBepros; denepaibHoe areHTCTBO MO 00pa3oBaHMI0, TOMCKUI rocyJapCTBEHHBI YHUBEPCUTET CU-
CTeM ynpaBiieHus: U paanodnekTpoHuku. — Tomck: TYCVYP, 2007. — 442 c.: tabin., rpad. — (Ilpuopurer-
HbI€ HallMOHAJIbHBIE TPOeKThl. OOpa3oBanue) (Hanuuue B 6udanoreke TYCVYP - 40 5k3.)

12.2. lonostHUTEILHAS JIUTEPATypa
1. IHapanor A.B. Muxkpoanekrponuka. [ludpopas cxemorexnuka: Yu. mocodue / A.B. lllapa-
noB. — Tomck: ToMmckuii Toc. yH-T CUCTEM yIp.M paanoiekTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamuuue B 6mbmuorexe TYCVYP - 90 3k3.)
2. Bsenenwue B nporiecchl HHTETPabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
s By30B: B 2 1./ pen. 10. H. Kopkumiko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - . - (HanotexHo-
aorun). - ISBN 978-5-9963-0341-0. (nanuuue B onbanoreke TYCVYP - 45 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. JleroctaeB H.C. MukpocxemoTexHuka. [{udpoBas MUKpOCXeMOTEXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. Uersepros; mox. pen. I1.E. Tpostna. — Tomck: ToMCK. TOC. YH-T CHCTEM YIIp. U
paauosnexktporuku, 2007.- 123 ¢. (y1st MOATOTOBKH K KOHTPOJBHBIM padoTaM - cTp. 9-36; 11 BITOIHE -
HUS KOHTPOJIBbHBIX padoT - cTp. 41-74, 76-123). (nanuuue B 6ubmuoreke TYCYP - 100 3k3.)

2. JleroctaeB H.C. MukpocxeMOTEXHHKA: PYKOBOACTBO K OpTraHHU3aIlii CaMOCTOSTEIBbHOU pabo-
TBI 17151 cTyneHToB crienmanbrocty 210104 / H.C. Jleroctaes, K.B. Uersepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBo/ICTBO MpeaHA3HAYCHO IS peasIu3aIliid CAMOCTOSTEIBHOW PaOoTHI - CTp. 1-46; MOATOTOBKH K
KOHTPOJBHBIM padoTaM - ¢Tp. 7-37; BBIOJIHEHUSI KOHTPOJILHBIX padoT - cTp. 38-46. (Hanuaue B O6uOIHO-
teke TYCVYP - 51 9K3.)

3. JleroctaeB H.C. MuKpo3/IeKTpOHUKA: METOAUYECKUE YKa3aHHUS MO U3YYCHHIO JUCHIUIUINHBI /
H.C. JlerocraeB, K.B. UerBepros. - Tomck:@akynsTeT nuctannuonnoro ooyuenus, TYCVYP, 2012. - 86 c.
VYkazanust npeaHa3sHaueHsb! JUIsl pealn3alui caMOCTOsITENbHOM paboTsl - cTp. 10-40, mpoBeneHus npakTu-
YECKHX 3aHATUH - cTp. 41-53, BBITTOIHEHHS JTaOOPATOPHBIX padoT - cTp. 54-75, 83-86. [DneKTPOHHBIHN pe-
cypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar
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12.3.2 YuyeOHO-MeTOOMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS

VY4aebHo-MeToquYecKre MaTepraibl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJaroIuXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 IMI ¢ HApYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3bl 1aHHbIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue
1. IlarenTtHas 0a3a P® 1o TOIOJIOTUSAM HMHTETpaIbHbIX CXEM.
http://www . fips.ru/wps/wem/connect/content ru/ru/inform_resources/inform_retrieval system/

13. MaTepuajibHO-TeXHHYECKOE O0ecredeHue U CHUIINHbI
13.1. O0uue TpeOOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCie4eHH 0 TN CIUTIINHbI

13.1.1. MaTrepuaibHO-TEXHMYECKOE O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
ZIJ'ISI IIPOBCACHUA 3aHATHI JICKIIMOHHOTI'O THUIIA, I'PYIIIIOBEIX U MHAWBHUAYAJIbHBIX KOHCYJ’II)TaHI/II\/’I, TC-
KYILEr0 KOHTPOJISI M IPOMEXKYTOUHOM aTTeCTallui UCIIONIB3YeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJIoYHBIX MECT He MeHee 25, 000pyIoBaHHas JOCKOM M CTaHIapTHOH ydueOHOM Mebenbio. MmeroTcs Ha-
[JBIIHBIE TOCOOUS B BUJIE TIPE3EHTAIHMI MO JEKIIMOHHBIM pa3zeaM JUCIUIUINHBL

13.1.2. MaTepuaJbHO-TEXHHYECKOE 0O0ecnedeHne A NPAKTHYCCKUX 3aHATHI

st mpoBeieHHsI TPaKTUYECKUX (CEMUHAPCKUX) 3aHATHIN UCIIONIb3YeTCsl yueOHast ayquTopHs, pac-
nonoxkeHHas o agpecy 634034, Tomckas obnacts, I. Tomck, Bepmmnuna ynmuna, a. 74, 2 stax, aya.
2016. CocraB obopynoBanusi: YuebHas mebenb; Jlocka MarHUTHO-MapkepHas - 1 mt.; Kommyrtatop D-Link
Switch 24 port - 1mT.; Komneroreps! knacca He Huxke [I9BM INTEL Celeron D336 2.81T1. -14 mr. Uc-
NOJIB3yeTCs JTUIEH3MOHHOE MPOrpaMMHOE 00ecTIieYeHre, MakeThl Bepcueil He Hiwke: 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. meetcst momerieHust Afii XpaHEHUS W MPO(PHUIAKTUYECKOTO OOCIyKMBaHUSA y4eOHOTO
000pynOBaHUs.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneveHue 1151 J1a00paTopHbIX padoT

Jlist mpoBeieHust Ta0OPaTOPHBIX 3aHATHH UCHOJIB3yeTCs Y4eOHO-HCCIeNOBATEIbCKAs BBIYMCIIH-
TeIbHas JabopaTopusi, pacrtooxkeHHas 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmanna ymm-
ma, 1. 74, 3 stax, ayn. 333. CocraB oOopynoBaHusi: YueOHas meOenb; DKpaH C 3JIEKTPONPUBOIOM
DRAPER BARONET — 1 wt.; Mynetumenuiiasiii mpoexktop TOSHIBA — 1 mit.; KomnbsroTepsl kinacca He
ke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpoxomnonocHsIM JocTynoM B Internet,
¢ mMonutopamu tumna Samsung 18.5" S19C200N— 18 mT.; Mcnons3yeTcs JUIEH3UOHHOE MPOTPAMMHOE
obecrieueHue, makeTsl Bepcueil He Hinke: 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. MaTepuaJibHO-TEXHUYECKOe oOOecreyeHue VI CAMOCTOATEIbHOH PadoThl
s camocToaTenbHON paboThl UCMONB3yeTCs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kiacc), pac-
noyiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 stax, aya. 100. CoctaB 060pynoBaHus:
yaeOHas Mebenb; komnbioTepsl kiaacca He Hibke [IDBM INTEL Celeron D336 2.81Tw. - 4 miT.; KOMIbIO-
tepsl nonkimoueHbl kK ceth MHTEPHET u oOecneunBaroT A0CTyn B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.
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13.2. MatepuabHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/Tiepesauut
yueOHOI MHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHMs 1151 CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cliyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PEeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEIMUUTENEH AJIs1 yAAJIEHHOTO IPOCMOTpA.

ITpn o0y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJILHOIO ANNAPATA HCIOJb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOHI MH(pOpMalUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABHIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWA, UCIIOJIB3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIlMU 1O JUCIHUILTUHE MPUBEACH B MPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBanusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTpeHI)I JOITIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MUCEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu Pemenue qucTaHIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMyliecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO TIPOBEpPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOJIaMHU, UCXO/I U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE PA0O0THI, YCTHBIC OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

14.3 MeTroauveckne peKOMeHIAMHU 110 OLEHOYHBIM CPeICTBaM JJisl JINI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas Gopma IpeoCcTaBIeHUs 3aIaHui OI[CHOY -

HBIX CPEACTB, @ UMCHHO!

- B Ie4aTHOU (hopme;

- B TI€YaTHOM (hopMe C yBEITHMUYCHHBIM MIPUPTOM;
- B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS aCCHCTCHTOM 3a/IaHUs BCIYX;
- NPEI0CTABICHUE 33aHusl C UCIIOJIb30BAaHUEM CYPIOTICPEBO/IA.
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CryneHTaM C WHBAJIMIHOCTHIO YBEJIIMYMBACTCS BPEMs Ha IMOJIrOTOBKY OTBETOB Ha KOHTPOJbHbBIE
BOMPOCHL. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyIHas (popMa MpeaoCcTaBICHUs] OTBETOB Ha 3a-
JaHWS, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iponienypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHMIOB IO JUCIHUILIMHE MPEIycCMaTpHBaeT
npejocTaBienne uHGopMmaru B GopMax, aTalTUPOBAHHBIX K OTPAaHHMUYCHHUSIM UX 3I0POBbS ¥ BOCTIPUSATHSI
nHbOopMaIuu:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpu HEOOXOAMMOCTH /ISl O0YJAFONIUXCS ¢ MHBAIMAHOCTBIO MPOIEIypa OIEHUBAHKS PE3YJIbTaTOB
00y4EHHUST MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
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«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
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Kypc: 2,3

Cemectp: 4, 5
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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-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

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

Kon DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

[IK-5 TOTOBHOCTBIO BBIMOJIHSTH PacueT U MPOEKTUPO- | J[o/KeH 3HaTh OCHOBHBIE HAIIPABIICHUS B
BaHUE JIEKTPOHHBIX IPUOOPOB, CXEM U MUKPO3JIEKTPOHUKE; KIIaCCU(PUKAITUOHHBIC
YCTPOMCTB pa3IM4HOTO (PYHKIMOHAIBHOTO Ha- | IPU3HAKH, XapaKTEPUCTUKU U TApaMeTphbl
SHAYCHUA B COOTBCTCTBUU C TCXHUYCCKUM 3a/ld- | MUKPOIJICKTPOHHBIX H3I[€JIHFI; KOHCTPYK-
HUEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMATU3a- | TUBHO-TEXHOJOTMYECKUE OCOOCHHOCTH
UH MIPOCKTUPOBAHUA Pa3INYHBIX TUIIOB UHTCTPAJIbHBIX MHUKPO-

IIK-1 CIIOCOOHOCTBIO CTPOUTH MpOCTeiIHe Guznye- CXCM, OCHOBHBIC PaSHOBIHIAHOCTH aHAJIOTO-
CKHE€ ¥ MaTeMaTHYeCKHe MOJICITH MPUOOPOB, BHIX ¥ IF(POBKIX HETETDAILHEX CXEM 1 .
CXEM, YCTPOMCTB U YCTAHOBOK 3IEKTPORMKH H 0COOEHHOCTHU UX UCIOIB30BaHUS B YCTPOM-
HAHOAIEKTPORHKH PATHIHOTO (ByHKIHOHAN,- | OTBAX PAsTITIHOTO (YHKIIMOHAIBHOTO Ha-
HOTO HA3HAYCHHSI, @ TAKXKE HCIIONb30BATh CTaH- | o 2 1oHA; OCHOBHBIC 0cobeHHOCTH B
JapTHBIE IIPOTPAMMHLIE CPEACTBA UX KOMIIBIO- TIpHHIHIIET HpoeKvTHPOBaHHH MHUKPOSIICK-
TEPHOTO MOJIETMPOBAHHA TPOHHBIX W3/ICTHH; NPHHLIHITLI paboTsI

YCTPOUCTB PYHKIIMOHAITBHON MHKPOAJICK-
OIIK-3 CIOCOOHOCTHIO pelIaTh 3aJ]a4M aHaju3a U pac-

4CTa XapaKTCPUCTUK IJICKTPUICCKUX Lernein

TPOHUKU;
I[OJDKGH YMCTD BBIIIOJIHATH CUHTC3, aHAJIN3,
pacyet, MaTeMaTH4eCKoe MOJICTUPOBaHHUE U
OIITUMHU3ALUIO MUKPOIJICKTPOHHBIX
YCTPOWCTB; MPUMEHATh MUKPOAJIEKTPOH-
HBIC U3ACIINS IIPU NIPOCKTHUPOBAHUHN U MO-
JICpPHU3ALIH IEKTPOHHOH anmaparypsl;
IIPOBOJIUTH IKCIIEPUMEHTAJIbHBIE UCCIIEN0-
BaHMsI MUKPOJIEKTPOHHBIX YCTPOUCTB. ;
JlomkeH BiazieTh METOAAMU IPOEKTUPOBA-
HUSI MUKPO3JIEKTPOHHBIX YCTPOUCTB pas3-
JIUYHOI'O (bYHKHHOHaJIbHOF O Ha3HAa4YCHUA B
COOTBETCTBHHM C TEXHUYECKUM 3a/laHHEM C
HCIIOJIb30BAaHUEM CPE/ICTB ABTOMaTU3UPO-
BAaHHOT'O IPOEKTUPOBAHUS; METOIUKAMHU
IIPOBEIEHHS SKCIIEPUMEHTA 10 UCCIIEI0BA-
HUIO XapaKTEePUCTUK MUKPO3JIEKTPOHHBIX
YCTPOWCTB.;

OO01re XapakTepUCTHKHU MOKa3aTeled U KpUTEpHeB
NpUBENICHBI B Ta0OmmIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBaHUs KOMHGTCHHI/II\/JI Ha BCEX 3Tamax

Tlokazarenu u
KpUTEpUHU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydJac-
MO 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 JEHUCTBHUSA pa-
60TbI
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Xoporo (0a30BbIi | 3HaeT (GakThl, NpUHIHKIEI, |O0JamaeT aUana3oHOM BepeT oTBETCTBEHHOCTD 3a
YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 3a]1a4 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX Ui PEIICHUS | CIeIOBAaHHMH, TPHCIIOCA0-
MO 00J1acTH OTIpEICTICHHBIX MPOOJIEM B | JIMBAET CBOEC IMOBEICHUE K
00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU Npo0IeM
VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-
HO (TTOPOTOBBIN IIAMU 3HAHUAMHI YMECHUSIMH, TPEOYeMbIMH | OJIFOJICHUH
YPOBEHD) JUTSL BBITIOJTHEHHUSI IIPOCTBIX
3a7a4

2 Peanu3zanus koMneTeHIuii

2.1 Komnerennus IK-5
I1K-5: TOTOBHOCTBIO BBIMIOJIHATh pacdyeT M IMPOCKTUPOBAHHE SJECKTPOHHBIX NMPHOOPOB, CXEM H
YCTPOMCTB pa3sIUIHOTO (PYHKIIMOHATHLHOTO HA3HAYCHUS B COOTBETCTBHH C TEXHUYECCKUM 3a/JIaHUEM C HC-
MOJIb30BAaHUEM CPEJICTB aBTOMATH3AIIUN TTPOCKTUPOBAHHSL.
st opMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJI 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHITUH, MPUMEHSIEMbIC JJISI STOTO BHJBI 3aHATUNA W MCIOJB3YEMbIC CPEACTBA OIEHUBAHMS TPE]I-

CTaBJIEHBI B TA0OIALIE 3.
OPMHPOBAHHUS KOMIIETCHIIMK U MCIIOJIb3yEMBIE CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarnbl

Cocrasn

3HaTh

YMmeTb

Biaaners

ConepxaHue 31a-
OB

3naet (aKThl, MIPUHIIMIIGI,
MIPOLIECCHI, OOIIUE TTIOHS-
TUs, TO3BOJISIFOLIUE BbI-
TIOJIHATB PACUYCT U IPOCK-
TUPOBAHUE U3JEIUI MU-
KPOS3JIEKTPOHHOU TEXHUKHU
Pa3IMYHON CTENEHU UHTE-
T'panyu B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM C
HCIIOJIB30BAaHUEM CPEJICTB
ABTOMATHU3ALINH POEKTH-
poBaHus

OO6nagaer Auana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pacyera 1
MPOEKTUPOBAHUS U3ICIIHI
MUKPODJIEKTPOHHOM TeX-
HUKH Pa3IMYHOMN CTEIICHU
UHTETpaLyu B COOTBET-
CTBUHU C TEXHUYECKUM 3a-
JAHUEM C UCIIOJIb30BaHM-
€M CPEJICTB aBTOMaTHU3a-
LMY IIPOEKTUPOBAHUS

Beinonnser pacuer u
MPOEKTUPOBAHUE U3JIEIHI
MUKPODJIEKTPOHHOM TeX-
HUKH Pa3JIMYHOMN CTEIICHU
UHTETPaLU B COOTBET-
CTBUHU C TEXHUYECKUM 3a-
JAHWEM C UCIIOJIb30BaHM-
€M CPEIICTB aBTOMaTHU3a-
LMY IIPOEKTUPOBAHUS

Bunnl 3agstuit

* lHTepaKkTUBHbBIC MMpPAK-

TUYECKHE 3aHATHS,
* lHTepaKkTUBHBIEC JIEK-
1IUH;

* IIpakTnueckue 3ans-
THS;

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* HMHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

» JlaGopatopHble pabo-

THI,

* HHTEepakTUBHBIE MTPaK-

TUYECKHUE 3aHATHUS;
* HTEepaKkTUBHBIE JIEK-
oy,

* IIpakruueckue 3aHs-
THS;

o Jlexnmuy;

* CamocTosiTenbHas pa-
ooTa;

* HMHTepakTuBHbIE 1a00-
paToOpHbIE 3aHATHS;
 JlaGopatopHblie pabo-

TBI;

* HHTepakTUBHBIE MTpaK-

THYECKUEC 3aHSITHUS;
* CamocTodrenbHas pa-
0oTa;

* HurepakTuBHBIE 1a00-

paTopHbIC 3aHATHS;
* JlaboparopHbie pabo-
TBI;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KouTponpsHas padoTa;
* Oruer 1o 1aboparop-
HOU pabore;

* OTueT 1Mo npaxKTHye-
CKOMY 3aHSTHIO;

» KonrpomnbHas pabora;
* Ortuert no nabopatop-
HOM1 pabore;

* Otuer mo mpaxkTHye-

CKOMY 3aHSTHIO;

* Oruer no naboparop-
HOM pabore;
* Oryer 1o npakTuye-

CKOMY 3aHSTHIO;
e DK3aMeH;
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e JK3aMeH;

* DK3aMeH;

PopMyIMpOBKa MOKA3aTeIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIMU NPUBEJICHA B Ta-

omutie 4.
Tabmmma 4 — [TokasaTenu ¥ KpUTepHH OLICHUBAHKS KOMITIETCHIIMH Ha JTanax

CocTasn 3HaTh YmMmeTs Bnanets
OT1nuHO * OOnanaer (aktuue- e OOmagaer nuana3oHoM | ¢ BelnosHseT pacueT u

(BBICOKMIA YPOBEHB)

CKUMHU U TEOPETHUYECKHU-
MH 3HaHUSIMH, ITO3BOJIS-
IOIIMMU BBITIOJHATH pac-
YeT U MPOEKTUPOBAHUE
W3MIeJIMA MUKPOAJIEK-
TPOHHOU TEXHUKHU pa3-
JIMIHOM CTEIICHU MHTE-
rpaiu B COOTBETCTBUH C
TEXHUYCCKHUM 3aJIaHHEM C
UCIIOJIb30BAaHUEM CPEJICTB
aBTOMaTHU3alluU MPOEKTH-
pOBaHUS;

MPAKTUYECKUX YMEHUH,
TpeOyeMbIX IS pacueTra
Y TIPOEKTUPOBAHUS U3Ie-
JIMH MUKPODJIEKTPOHHOMN
TEXHUKHU Pa3InuyHOM CTe-
IIEHU UHTErpalliu B COOT-
BETCTBUU C TEXHUYECKUM
3aJJaHUEM C HCII0JIb30Ba-
HUEM CpPECTB aBTOMATH-
3allUM IPOEKTUPOBAHUS;

IIPOEKTUPOBAHKE U37IE-
JIUH MUKPODJIEKTPOHHOMN
TEXHUKHU Pa3JInuHOM CTe-
MIEHU UHTErPALMH B COOT-
BETCTBUM C TEXHUYECKUM
3a/1aHHEM, TIPOU3BOIUT
aHaJIu3, CIIOCOOEH
npeagararb TEXHOJIOTH-
YECKHUE PEILECHNS;

Xoporio (6a30BbIi

* 3HaeT (aKThl, NPUHIH-

° O6J'IaI[aeT JAHUaIIa3oHoM

* Brinonsser pacueT u

BBITIOJIHSTH pacueT 1
IIPOEKTUPOBAHKE HU3/1E-
JIUH MUKPOJJIEKTPOHHOMI
TEXHUKH Pa3INYHOU CTe-
IIEHU UHTErpalliu;

YPOBEHB) b, POLIECCHI, O0IINe IIPAKTUYECKUX YMEHUH, IIPOEKTUPOBAHUE U3/IE-
MOHSITHS, TO3BOJISIONIME | TpeOyeMBIX AJIs pacyeTa | JIMA MUKPODJIEKTPOHHOM
BBITIOJIHATH pacueT 1 Y TIPOEKTUPOBAHUS U3/e- | TEXHUKH Pa3IM4HOM cTe-
MIPOEKTUPOBAHUE U3Ie- T MUKPORJIEKTPOHHOM | TEHU MHTETPalUU B COOT-
JIMI MUKPOAJIEKTPOHHOM | TEXHMKH PA3JIM4HOM CTE- | BETCTBUU C TEXHUUYECKUM
TEXHUKH PA3JIUYHOMN CTe- | IEHU MHTETPAllUU B COOT-| 3aJlaHueM C UCIIOJIb30Ba-
IIEHU UHTETPallii B COOT-| BETCTBUU C TEXHUUYECKHM | HUEM CPEACTB aBTOMATH-
BETCTBUU C TEXHUUECKHUM | 3aJlaHUEM; 3alMU IPOEKTUPOBAHMUS;
3a/laHUEM;

VYaosnerBoputenbH | * 3HaeT (GakTel, npuHIM- | ¢ OOmagaer ocHOBHbIMHU | ¢ [lpu mpsimom Habro-

0 (TIOpOTOBBIN b, POLIECCHI, 00IINe YMEHUSMH, TPeOYeMbIMH | JECHUU BBIIOJIHAET pacueT

YPOBEHB) MOHSITHS, TO3BOJISIFOIME | JJIS pacyeTa U IPOEKTU- | U MPOEKTUPOBAHUE U3JIe-

pPOBaHMUs U3JETUNA MUKPO-
ANEKTPOHHON TEXHUKH
Pa3JIMYHON CTENEHU HUH-
TerpaLuu,

JIM MUKPORJIEKTPOHHOMI
TEXHUKH C UCIIOJIb30Ba-

HUEM CPEICTB aBTOMATH-
3alMU IPOEKTUPOBAHUS

HUA.

2.2 Komnerennus I1K-1

[TK-1: ciocoOHOCTBIO CTPOUTH MpOCTeHIHe HU3NIECKHE U MaTEMAaTHIECKUE MOACTH MPHOOPOB,
CX€M, YCTPOICTB M YCTAaHOBOK 3JIEKTPOHUKU U HAHO3JIEKTPOHUKHU Pa3IMYHOIO (PyHKIHOHAIBHOTO Ha3Ha-
YEHUs], a TaKXe MCIOJIb30BaTh CTaHJAPTHBIE NMPOTrPaMMHBIE CPEJICTBA UX KOMIBIOTEPHOIO MOJEINPOBA-

st opmMupoBaHHS KOMIIETCHIIMK HEOOXOMMO OCYIIECTBUTH PsJT ATAIOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHITUH, TIPUMCHSIEMBIC JIJII STOTO BHIbI 3aHITUH M HCIIOJIL3YEMbIC CPEICTBA OILICHUBAHUS TP -
CTaBJIEHBI B TAOJHIIE 5.
OPMHPOBAHHUs KOMIICTCHIIMH U UCIIOJIb3YEMbIC CPEICTBA OIICHUBAHHUS

Tabmunia 5 — Dransl

Cocrasn

3HaTh

YMmeTb

Bnanets

Coneprxanue dTa-
OB

3HaeT Ha3HAuUeHUE, Xapak-
TEPUCTHUKH, TapaMeTPhl U
npocreinme Gpusnyeckue
U MaTeMaTH4ECKUE MOJIE-
71 TU(GPOBBIX U aHAJTIOTO-

Croco6eH CTpouTh Ipo-
cTeimue puznyeckue u
MaTeMaTHICCKUE MOJICITH
U(GPOBBIX U AHAIOTOBBIX
HHTErpajbHbBIX MHUKPO-

Crpout npocreiimue pu-
3UYEeCKUe U MaTeMaTuyie-
CKue MoJeNu HUu(pPOBbIX U
aHAJIOTOBBIX MHTEIPalib-
HBIX MUKPOCXEM Pa3ind-
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BBIX MHTETPAJIbHBIX MHU-
KpOCXEM pa3iInyHOM CTe-
IIEHU UHTErpaliy, a TaK-
K€ 3HaKOM CO CTaHJapT-
HBIMH NIPOrPaMMHBIMU

CpeaACTBaAaMM UX KOMIIbIO-
TEPHOTO MOJAEIUPOBAHUS

CXEeM Pa3JIn4YHOI cTeneHn
UHTETpaLH, a TAaKXKe UC-
M0JIb30BaTh CTAH/AAPTHBIE
IIPOrpaMMHBIE CPEICTBA
111 UX KOMIIbIOTEPHOTO
MOJIEITMPOBAHHUS

HOM CTETICHU MHTETPalUH,
a TaK)Ke UCIOJIb3YET CTaH-
JTApTHBIE TPOTPAMMHBIE
CpEeACTBa JJIsl UX KOMIIbIO-
TEPHOTO MOJICTTUPOBAHUS

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MPaAK-
TUYECKHUE 3aHATHUS,

* lHTepakTUBHBIC JIEK-
1y,

* IlpakTnueckue 3aHs-
THUS,

o Jlexnuwm;

* CamocrosTrenbHas pa-
0oTa;

* UurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

» JlabGopaTtopHsie pabo-
ThI;

* VHrepakTuBHBIE ITpaAK-
TUYECKUE 3aHATHUS,

* lHTepakTUBHBIC JIEK-
uu;

* [lpakTuueckue 3aHs-
THUS;

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HMuTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

» JlabopaTtopHbie pabo-
ThI;

* HHrepakTUBHBIE NTpaAK-
TUYECKHUE 3aHATHUS;

* CamocTrodTenbHas pa-
oora;

* HWurepaxkTuBHbBIE J1a00-
paTopHbIE 3aHATHS;

» JlaGopaTtopHbie pabo-
THI;

Hcnonb3yembie
CpeICTBa OILCHUBA-
HUS

* KonrponpHas pabora;
* Ortuer no nabopatop-
HOH pabore;

* Oryer 1o npakTuye-

» KoHntpomnbHas pabora;
* Oruer no 1aboparop-
HOU pabore;

e Ortuer 1o npaxkTHye-

* Oruer no naboparop-

HOIi paboTe;
* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

CKOMY 3aHSATHIO; CKOMY 3aHSTHIO; * DK3aMeH;
e DK3aMeH; * DK3aMmeH;
DopmMynUpOBKA MOKA3ATENEN U KPUTEPUEB OLECHHUBAHUS JAHHOW KOMIIETCHIIMU MPHUBEIECHA B Ta-
Omune 6.
Tabmuia 6 — [TokazaTen ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
CocraB 3HaTh YmeTh Bnagets
OT1nruHO * OO6nanaer akTuue- * OOmagaer quanasonom | ¢ CTpouT mpocreime

(BBICOKHI YPOBEHB)

CKMMHU U TEOPETHUYECKHU-
MU 3HaHUSIMU O Ha3Haye-
HUU, XapaKTepUCTHUKaX,
napameTpax U npocTeil-

X (pU3HMYECKUX U Mare-

MaTUYECKHX MOJIETISAX
U(GPOBBIX U AHATOTOBBIX
MHTErPAIbBHBIX MUKPO-
CXEM Pa3JIMYHOMN CTEIICHU
MHTETrPalliH, a TAKKe
3HAaKOM CO CTaHJAapTHBI-
MU [TPOTPaMMHBIMU
CpeacTBaMu UX KOMIIbIO-
TEPHOTO

MOZEIUPOBAHUS ;

MIPaKTUYECKUX YMEHUN
4TOOBI CTPOUTH MPOCTEN-
mue pusnueckue u Mate-
MaTHYECKHE MOJIENH

U(POBBIX U aHATIOTOBBIX

MHTErPAJIbHBIX MUKPO-
CXEM Pa3JIMYHOMN CTEICHU
WHTETrPALliH, & TAKKE UC-
MOJIb30BATh CTaHAAPTHBIC
MIPOrpaMMHBIE CPEJICTBA
JJI1 UX KOMIIBIOTCPHOTO
MOJIETTUPOBAHMS;

duznyecKrne U MaTeMaTH-
yeckue Mojaenu udpo-
BBIX U QHAJIOTOBBIX HHTE-
IpajJbHBIX MUKPOCXEM
pa3IM4YHON CTENEHU HH-
Terpaiuu, a Takke uc-
TIOJTb3YET CTaHaPTHHIE
pOrpaMMHBIE CpPEJICTBA
JUTSL UX KOMITBIOTEPHOTO
MOJICITUPOBAHUS,

Xoporo (6a30BbIi
YPOBEHb)

e e« 3HaeT HA3HAYCHHC,
XapaKTEePUCTUKH, TTapa-
METpBI ¥ POCTEHIINE
duznyecKue U MaTeMaTH-
yeckue Mojenu nudpo-

* OOmagaer AMana3oHOM
IIPAKTUYECKUX YMEHUN
4TOOBI CTPOUTH IPOCTEH-
mue GU3NIEeCKUe U Mare-
MaTU4eCcKHe MOJENN

* Crpour npocreimme
dusznyeckre U MaTeMaTH-
yeckue Mojenu nudpo-
BBIX M @HAJIOTOBBIX MHTE-
IpajJbHBIX MUKPOCXEM
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BBIX M QHAJIOTOBBLIX MHTE-
IPaIbHBIX MHUKPOCXEM
Pa3TUYHON CTETICHH WH-
Terpaiuu;

IU(PPOBBIX U aHAJIOTOBBIX
MHTErPAJIBHBIX MUKPO-
CXEM PA3JINYHOU CTENICHU
WUHTErPaLVH ;

Pa3JIMYHON CTENIEHU UH-
TErpauuy;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

* (OOnazaeT 0a30BEIMHU
OOIIMMM 3HAHUSIMH O Ha-
3HAUEHUH, XapaKTePUCTH
Kax, mapamerpax u mpo-
cTeHmuX PU3NUECKUX U
MaTeMaTHYECKUX MOJIE-
JX UG POBBIX U aHAJIO-
TOBBIX MHTETPATBHBIX
MHUKPOCXEM Pa3IMUHOMN
CTETICHH UHTETPAIUH;

* CnocoOeH CTPOUTH
npocTeiimme puznde-
CKHE U MaTeMaTHYECKHUe
MOJIeTH U(POBBIX U
AHAJIOTOBBIX HHTETPAJIb-
HBIX MUKPOCXEM Pa3ind-
HOH CTETIeH! WHTErpalyu

b

* [Ipu nmpssmom HabIrO-
JICHUU CTPOUT NPOCTEN-
mme pusndeckue u MaTe-
MaTU4eCKHe MOJCITH

UG POBBIX U AHAIOTOBBIX
UHTETPATbHBIX MHKPO-
CXEM pa3JInYHOU CTEeHH
UHTETPaALH ;

ewn.

2.3 Komnerennusa OIIK-3
OIIK-3: cnocoOHOCTBIO pelaTh 3aJaud aHallu3a U pacueTa XapaKTePUCTUK SICKTPUUYECKUX IIe-

Jiist hopMHUPOBAHUS KOMITETEHIIMA HEOOXOIUMO OCYIIECTBUTH Psijl ATAoOB. DTarbl HOpMUPOBAHHUS
KOMIICTEHI[UH, TIPUMECHSIEMBIE /IS 9TOr0 BHIBI 3aHATHH M HCIIOJIb3yeMbIE CPEICTBA OLIEHUBAHHS IIPE-
CTaBJIEHBI B TaOJHIIE 7.
Tabumuia 7 — Dransl GopMUPOBaHHS KOMIICTEHIIMH U HCIIOJIb3YEMbIE CPEACTBA OLICHHUBAHUS

Cocrasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

3HaeT (paKThl, IPUHIIUIIGI,
MIPOLIECCHI, OOIIUE TIOHS-
THUS B 4aCTU aHAJIN3A U
pacdera XapakKTEpUCTUK
IEKTPUYECKUX LICTIEH,
CUHTE3a, aHAJIN3a U MOJe-
JMPOBaHUS MUKPOAJIEK-
TPOHHOM armapaTypsl ¢
UCIIOJIb30BaHUEM CPEJICTB
ABTOMATU3MPOBAHHOTO
IIPOEKTUPOBAHUS, a TAKKE
JKCIIEPUMEHTAJILHOTO UC-
CJIEJOBAHUS MUKPODJIEK-
TPOHHOM armapaTrypsl

OO6nagaer Auana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
3a/1a4 aHaJIM3a U pacyera
XapaKTEPUCTHUK DJIEKTPHU-
YEeCKHX IeNel, CHHTE3a,
aHaJIN3a U MOJEIMPOBAHMS
MHUKPO3JIEKTPOHHOH aIIa-
paTyphbl C HCIOJIb30BAHUEM
CPEICTB aBTOMAaTU3UPO-
BaHHOT'O ITPOEKTUPOBAHH,
a TaK)Ke DKCIIEPUMEHTAJIb-
HOTO HCCIIEIOBaHUS MU-
KPOJIEKTPOHHOM ammapa-

TYpHI

Pemaer 3amaun ananusa u
pacdera XapakTepUCTUK
AIEKTPUYECKUX LICTIEH,
CUHTE3a, aHAJIU3a U MOJe-
JIMPOBaHUS MUKPOIJIEK-
TPOHHOM aImapaTypsl ¢
UCIOJIb30BaHUEM CPENICTB
ABTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHNUSA, A TAKXKE
JKCIIEPUMEHTAJILHOTO UC-
CJIEJOBAHUS MUKPODJIEK-
TPOHHOM aImapaTypsl

Bunwl 3ansatuit

* lHTepakTUBHBIC NPaK-
TUYECKUE 3aHATHUS;

* lHTepakTUBHBIC JIEK-
1uy;

* IIpakTuueckue 3aHs-
TUS;

o Jlexnum;

* CamocrosTrenbpHas pa-
ooTa;

* HnrepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

» JlabGopaTtopHsie pabo-
TBI;

* NHrepakTuBHBIE ITpaK-

TUYECKHUE 3aHATHS;

* lHrepakTUBHBIC JIEK-
1y

* [IpaxkTuueckue 3aHs-
THS;

* Jlekumu;

» CamocTosiTeNnbHas pa-
0oTa;

* HWutepakTuBHbIe 1a00-
paTopHbIE 3aHATHS;

» JlabopaTtopHbie pabo-
THI,

* HHurepakTUBHBIC NTpaAK-
TUYECKHUE 3aHATHUS;

* CamocrosTrenbHas pa-
ooTa;

* HurepaxkTuBHbIE J1a00-
paTopHbIE 3aHITHS;

» JlaGopaTtopHsbie pabo-
THI;

Hcnonb3yembie

* Oruer no 1aboparop-

* Otuert no nabopatop-

* Oruer no 1aboparop-
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CpelcTBa OIlEHWBA- | HOM paboTe; HO¥ paboTe; HOM pabore;
HUs * Oryer 1o npakTuye- * Ortuer 1o mpaxkTHye- * Oryer 1o npakTUyie-
CKOMY 3aHSITHIO; CKOMY 3aHSITHIO; CKOMY 3aHSITHIO;
e DK3aMeH; * DK3aMeH; e DK3aMCH;
DopMynupoBKa TMOKa3aTeNeld U KPUTEPUEB OICHUBAHUS JaHHOW KOMIIETCHIIMU MPUBEACHA B Ta-
onmie 8.
Tabmuua 8 — Iloka3arenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
Cocras 3HaTh VYMeThb Brnagers
OTIn4HO * OGnamaer axTuye- e (QOmamaer nuama3oHoMm | * Pemmaer 3amaun aHaitu-

(BBICOKUIT YPOBEHbD)

CKUMHU U TEOPETUYECKHU-
MU 3HAHUSIMU B YaCTH
aHaJu3a U pacyera xa-
PAKTEPUCTHUK dJIEKTpUYE-
CKHX IIeTIel, CUHTE3a,
aHaJau3a U MOJIETIMPOBa-
HUSI MUKPODJICKTPOHHOU
arnmaparypsl ¢ UCIOJIb30-
BAHUEM CPEJCTB aBTOMA-
TU3UPOBAHHOTO TPOEKTH-
pOBaHMs, a TAK¥KE dKCIe-
PUMEHTAJILHOTO UCCIIENI0-
BAHUS MUKPOIJICKTPOH-
HOM armaparypsl ;

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pEeLIeHUs
3a/1a4 aHaJln3a U pacyera
XapaKTEPUCTHUK JJIEKTPHU-
YeCKUX IIeTel, CHHTe3a,
aHaJIN3a U MOJIEIIUPOBA-
HUSI MUKPOJJIEKTPOHHOU
anrmapaTypsl C HCIIOJIb30-
BAaHUEM CPEICTB aBTOMa-
TU3UPOBAHHOT'O MIPOCKTH-
pOBaHU, a TAKXKE DKCIIE-
PHUMEHTAJIBHOTO UCCIIENI0-
BaHUs MUKPODJICKTPOH-
HOM armaparyphbl;

3a U pacyeTa XapakTepu-
CTHK DJIEKTPUYECKHX LIe-
e, CuHTe3a, aHajln3a U
MOJIEIIMPOBAHUS MUKPO-
3JIEKTPOHHOU ammapary-
PBI € UCTIOIB30BAHUEM
CPEICTB aBTOMAaTU3UPO-
BaHHOTO ITPOEKTUPOBA-
HUS, @ TAK)KE DKCIIEPU-
MEHTAJIBHOTO MCCIIEA0Ba-
HUSL MUKPO3JIEKTPOHHOU
anmnaparypsl ;

Xoporo (6a30BbIi

* 3HaeT (paKThl, NPUHIH-

° O6J'IaI[aeT JHUaIIa3oHoM

* Pemaer 3agaun aHaIu-

XapaKTEPUCTHK DIICKTPHU-
YeCKUX IeTel, CHHTE3a,
aHaju3a U MOJICTTUPOBa-
HUSI MUKPO3JIEKTPOHHOU
anmaparypsl ;

CTBIX 3a/1a4 aHAJIN3a U
pacyera XxapakTepUCTHK
ANEKTPUUECKUX LIETIEH,
CHHTE3a, aHAJIN3a U MO-
JIETTMPOBAHUS MUKPO-
AJIEKTPOHHOM arapary-

PBIL;

ypOBeHB) MBI, IPOLECCHI, o0mme MPaKTHICCKUX yMeHI/Iﬁ, 3a ¥ pacyeTa XapaKTepHu-
MOHSATHS B YaCTU aHAJM3a | TPEOYEeMBIX JUISl PELICHHUs | CTHUK 3JIEKTPUYECKHX I1e-
Y pacueTa XapaKTepUCTHK | 3aJad aHaJlIu3a U pacyera | IeH, CUHTe3a, aHaJIu3a u
IEKTPUUECKUX LIETIEN, XapaKTCPUCTUK DJICKTPHU- | MOACITIMPOBAHHUS MHUKPO-
CHHTE3a, aHaAJIN3a U MO- YECKHUX LIeTIeH, CHUHTE3a, 3JIEKTPOHHOM amnmnapary-
JCITUPOBaHUs MUKPO- a"ajm3a ¥ MOACIIMpOBa- PBI C UCTTOTIB30BAHUEM
AJIEKTPOHHOM anmnapary- HUS MUKPO3JIEKTPOHHOW | CpPEICTB aBTOMATHU3HPO-
pHI ; anmaparypsl , BaHHOT'O MPOCKTHUPOBA-
HUA |
VYaosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmanaer ocHOBHBIMH | ¢ [lpu mpsimom HabIIO-
0 (IIOpOTOBLIN OOLIMMU 3HAHUSIMU B Ya- | YMEHHUSMHU, TpeOYyEeMbIMU | JACHHUHU PEIlaeT 3adauu
YPOBEHB) CTH aHaJIM3a U pacueTa JJIs1 BBIIIOJTHCHMS TIPO- aHaJiM3a M pacyeTa Xa-

PAKTEpUCTHUK dJIEKTpUYE-
CKMX LIEIIEeH, CHHTE3A,
aHaJIM3a U MOJIEJINPOBA-
HUSI MUKPO3JIEKTPOHHOU
anmnaparypsl ;

3 TunoBbie KOHTPOJIbHBIC 3aIaHUS

Jlns peanuzanuyl BBIMIENIEPEUNCIACHHBIX 3a/1a4 OOYYEeHHsI MCIIOIb3YIOTCS THUIIOBBIC KOHTPOJIbHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOIUMBIE JJIs OLIEHKU 3HAHWM, YMEHUN, HABBIKOB U (WUJIU) OMbITA JIe-
SATEIHOCTH, XapaKTEPU3YIOIIUX ATamnbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIIECCe OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOLEM COCTABE.

3.1 Tembl KOHTPOJILHBIX PA0OT
— MHuKpO3JeKTPOHHBIE HUPPOBBIEC YCTPOIICTBa KOMOMHAIIMOHHOTO TUIIA.
— MHuKpO3eKTPOHHBIE UPPOBBIE YCTPOICTBA MOCIEI0BATEILHOCTHOTO THIIA.
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3.2 JKk3aMeHalOHHbIE BONPOCHI

— 1. IlpenctaBuTh U OXapakTepu30BaThb CTATMUECKHE XapaKTEPUCTUKU 0a30BOTO JOTHUYECKOTO
AJIEMEHTA 33JaHHOT0 CXEMHO-TEXHOJIOTHYECKOro Oasuca.

— 2. IIpencraButs 3amannyto nHGopmanuto B iudpoBoii hopMe 3aJaHHOTO BUA.

— 3. IIpeoOpa3zoBarh 0/1HY 3a/1aHHYIO0 (HOpMY MpeAcTaBiIeHUs OyaeBoi (PyHKIIMU B APYTYIO 3a0aH-
HYyI0 GopMy e€ mpecTaBIeHusI.

— 4. MUHUMU3UPOBATH 33JaHHYIO OYJIeBY (QYHKITHIO.

— 5. Peanu3zoBarb 3a1anHy10 OyineBy QYHKIIMIO Ha OCHOBE KOMOMHAIIMOHHBIX MUKPOIJIEKTPOHHBIX
U3JIEINH.

— 6. Onpenenuts QYHKIIUU CpaBHEHMSI, peaTu3yeMbIe 3aJaHHOW CXeMOH MU(POBOTO KOMITApaTo-
pa.

— 7. OnpenenuTh ypOBHH CHTHAJIOB Ha BXOIE/BBIXOJE KOMOWHAIIMOHHOTO IHM(POBOTO 3JIEK-
TPOHHOTO YCTPOMNCTBA MPH 33JaHHBIX YCIOBUSX.

— 8. PeanuzoBarh cuctemy OyneBbIX (YHKIMI HA OCHOBE MPOrPaMMHUPYEMBIX JTOIMYECKUX UHTE-
IPaJIbHBIX MUKPOCXEM.

— 9. Ompenenuts YpOBHU CHUTHAJIOB Ha BXOJE/BBIXOAE IOCJIEIOBATEILHOCTHOIO MH(POBOTO
YCTPOICTBA IPH 33JaHHBIX YCIOBUSAX.

— 10. Onpenenuth MOIYJIb CYETA CUETUUKA.

— 12. Onpenenuts HHGOPMALMOHHYIO €MKOCTb 3alIOMHUHAIOIIETO YCTPOUCTBA.

— 13. OnpenenuTh ypOBHU CUTHAJIOB HA BXOJIE/BBIXO/IE 3aIIOMUHAIONIETO YCTPOMCTBA NIPU 3a1aH-
HBIX YCJIOBHSIX.

— 14. OnpenenuTs nepeaaTouHy0 (GyHKIUIO aHAIOTOBOTO YCTPOICTBAa HA MHTETPAIBbHBIX OIepa-
LIMOHHBIX YCUIIUTEIISX.

— 15. TlocTpouTh BpeMEHHYIO JUarpaMMy BBIXOJHOTO HAaIPsDKEHHUSI aHAJIOTOBOTO YCTPOMCTBA IO
3aJJaHHOM BPEMEHHOM JuarpaMmMe BXOAHOTO CUTHaJa.

3.3 Tembl KOHTPOJILHBIX padoT
— MukposnekTpoHHbIE HU(POBbIE YCTPOWCTBa KOMOMHAIIMOHHOTO THIIA.
— MHuKpO3JeKTPOHHBIE UPPOBBIE YCTPOICTBA MOCIEI0BATEILHOCTHOTO THIIA.

3.4 Bonipocsl AJ151 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
— Peanu3zanus TUIOBBIX MUKPO3JIEKTPOHHBIX IU(PPOBBIX YCTPOUCTB KOMOMHAIIMOHHOTO THIIA.
— Peanu3zanus TUIOBBIX MUKPO3JIEKTPOHHBIX LIU(PPOBBIX YCTPOMCTB KOMOMHAIIMOHHOT'O THIIA.
— HHaTterpanbHble OnepanuoHHbIEC YCUIUTEIN.

3.5 Tembl 1a00paToOpHBIX padoT
— CuHTe3 1 MOAETMpPOBaHUE FeHepaTopa NEPUOANYECKON UMITYJIbCHOM MOCIIE0BATEIBHOCTH 3a-
TaHHOH (POpMBI
— CuHTEe3 1 MOJEINPOBAHNE CUHXPOHHOIO CUETYMKA C 3aJaHHOM MOCJIEN0BAaTEIbHOCTHIO CMEHBI
COCTOSIHMI

4 Metoanueckue MaTepHAaJIbl
s obecnieuenust mpouecca oOydeHHs M pelIeHus 3ajay oOy4eHHUs! HUCHOJIb3YIOTCS CIEAYIOIINe
MaTepHuabl:
— METOJUYECKHE MaTepuabl, ONPEAEIISIONIME TPOLEAYPbl OLICHUBAHUS 3HAHUM, YMEHUI, HaBbI-
KOB U (WJIM) OIbITA JESTEIbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl (OP-MUPOBAHMS KOMIIETEHLIUN, COTJIACHO II.
12 paboueii mporpamMmsl.

4.1. OcHoBHasI JIUTEpPATYypa
1. Jleroctaee H.C. Muxkposnektponuka: yded. mocoome / H.C. Jlerocraes, ILE. TposH,
K.B.YetrBepros; denepabHOE areHTCTBO MO0 00pa30BaHuI0, TOMCKHI TOCYIapCTBEHHBI YHUBEPCUTET CH-
CTeM ympaBlieHUs: u paauodniekTponuku. — Tomck: TYCVYP, 2007. — 442 c.: ta6mn., rpad. — (Ilpuopurer-
HbIC HAITMOHAJIbHBIE TTPOEKThI. O0pa3oBanue) (Hamuuue B onomuoreke TYCVYP - 40 2k3.)

4.2. lonoiHUTEIbHAS JTATEPaTypa
1. Ilapano A.B. Muxkpoanextponuka. Lludposas cxemorexnuka: Yu. nocobue / A.B. [llapa-
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noB. — Tomck: ToMmckuii Toc. yH-T CUCTEM yIp.M paauoiekTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamnuue B ondmuorexe TYCVYP - 90 3k3.)

2. Bsenenue B npolecchl UHTETPabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
111 By30B: B 2 1./ pen. 10. H. Kopkumiko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - . - (HanotexHo-
aorun). - ISBN 978-5-9963-0341-0. (nanuuue B onbamnoreke TYCVYP - 45 3k3.)

4.3. O0s13aTesbHbIC Y4eOHO-METOAUYECKHE M0CO0Hs

1. JleroctaeB H.C. Mukpocxemorexnuka. [{udpoBas MukpocxeMoTeXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. UerBepros; nox. pexn. IL.E. Tposina. — Tomck: ToMcK. Toc. yH-T CUCTEM YIp. U
panuosnekTpoHuku, 2007.- 123 c. (U1 MOATOTOBKU K KOHTPOJIbHBIM paboTam - cTp. 9-36; 1Jisd BBINOJIHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123). (nanuuue B 6ubmuorexke TYCVYP - 100 3k3.)

2. JleroctaeB H.C. MukpocxeMOTEXHHKA: PYKOBOACTBO K OpPTaHU3AI[MU CaAMOCTOSTEIHHONU pabo-
ThI 17151 cTyneHToB cnenmanbHocty 210104 / H.C. Jleroctaes, K.B. Uersepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBo/ACTBO MpeaHa3HAYCHO ISl peaIU3aIlii CAMOCTOSTEIIbHONU Ppa0oThI - CTp. 1-46; MOATOTOBKU K
KOHTPOJIbHBIM paboTaM - c¢Tp. 7-37; BBIIOJHEHUSI KOHTPOJIBHBIX padoT - cTp. 38-46. (Hanuuue B 6MOIMO-
teke TYCVYP - 51 9K3.)

3. JleroctaeB H.C. MuKpo31eKTpOHUKA: METOAUYECKUE YKa3aHHUs MO U3YYCHMIO JUCLUIUINHBI /
H.C. Jleroctaes, K.B. UerBepros. - Tomck:@akynbreT AuctanunoHHoro odyuenus, TYCVYP, 2012. - 86 c.
VYKkazaHus npeAHa3HaueHb! AJIs peaau3alyd CaMOCTOATeNIbHOM padoThl - cTp. 10-40, mpoBeneHus IPaKTH -
YECKHUX 3aHATUHN - cTp. 41-53, BeIMONHEHUS 1a00paTOPHBIX PaboT - cTp. 54-75, 83-86. [DneKkTpOoHHBIN pe-
cypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar

4.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. IlarenTtHas Oa3a P® 1o TOIOJIOTUSAM MHTETPaIbHbIX CXEM.
http://www . fips.ru/wps/wem/connect/content ru/ru/inform_resources/inform_retrieval system/
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