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

PABOYA S ITPOTPAMMA VUEBHOM JIUCLIUTTJIMHBI
Mu¢posbie ycTpoiicTBa 1 MUKPONIPOLECCOPHI

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku (cneruanbHOCTh): 11.05.02 CnenualjibHble paHOTeXHUYECKHE CHCTEMBI
HanpaenenHocts (mpoduis): CpeacTBa 1 KOMILIEKCHI PaIH03JIEKTPOHHOM 00pbLObI

dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 4

Cemectp: 8

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennaunner
1 Jlexknuu 34 34 JacoB
2 IIpaxTryeckue 3aHATUA 32 32 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 82 82 4acoB
5 CamocTosiTenbHas paboTa 26 26 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E

DK3aMeH: 8 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT « 24 » 10 2017 1

JIUCT COTTTACOBAHUN
PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctu) 11.05.02 CnernumanbHble pagMOTEXHUYECKHE CHUCTEMBI, yTBepkaeHHoro 11 aBrycra 2016 rona,

paccMOTpeHa M YTBEpXKICHA Ha 3acelaHud Kadeapbl « _ » 20 roma, mpOTOKOI
Ne .

PazpaboTuuk:

cTapmmii mpenogasarens kag. PTC I1. A. Kapnymvn

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouas mporpamma corsiacoBana ¢ (pakynbTeToM, NpoUIupyIOIeil 1 BeITycKaromen kadeapamu
HaITPaBJICHUS TOJIrOTOBKH (CHIEIUATBHOCTH).

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PTC C. B. MenuxoB
DKCIepr:

cTapumii mpenogasarens kag. PTC . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enpro mpenogaBanust aucuuiuinHbl «L{udpoBbie ycTpolicTBa M MHUKPOIPOIIECCOPHI) SBISETCS
M3yUYeHHUE MPUHIMIIOB pabOThl HU(PPOBBIX YCTPOMCTB M MUKPOIIpolieccopoB. Kypc 3HAKOMHUT CTYIEHTOB C
Ha3HAUYEHUEM U TIPUHITUIIOM JICUCTBHS COBPEMHHBIX IIU(MPOBBIX YCTPOHUCTB U MUKPOITPOIIECCOPOB.

1.2. 3amaum AMCHUIIIMHBI
— H3ydeHue MeTOJOB CHHTE3a ITU(PPOBBIX YCTPOHCTB U METOJOB MPOCKTUPOBAHUS MHUKPOIPO-
[[ECCOPHBIX YCTPOMCTB; (HOPMUPOBAHNE MPAKTUYCCKUX HABBIKOB MPOEKTUPOBAHUS MUMPOBBIX U MUKPO-
MIPOIIECCOPHBIX CUCTEM.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctumnnuna «Iudpossie ycTpoiictBa u Mukpomnporeccops» (b1.5.28) ornocurcs k 6moky 1 (6a-
30Bas 4acTh).

[TpenmecTBYIOMMUMI TUCIMILTHHAME, (QOPMHUPYIOIIUMH HadaJlbHbIE 3HAHMSA, SIBIISIOTCS CIETYIO-
mue aucuuiuinHel: MHpopmannonnsie TexHosnoruu 1. Beenenue B mHpopmatuky, HpopmanmoHHsle
texHosnoruu 2. CereBble HHGOPMAIIMOHHBIE TEXHOJIOTUH. ba3bl gaHHbIX., UH(OpMamoHHbIE TEXHOJIOTUU
3. IIporpammupoBanue Ha si3bike C++., MHpOopManmonHsle TexHOIOTUU 4. OOBEKTHO-OPUEHTUPOBAHHOE
nporpaMMmupoBanue Ha si3pike C++., Lludposas 06paboTka curHaaos.

[Tocnenyromumu TUCUUIUIMHAMMY sIBIsitOTCS: [IpenauniaomHast.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHUSI JUCIUINJIMHBI

[Tponecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

—  OIIK-3 crmocoOHOCTHIO HCIIOIB30BATh SI3BIKK W CUCTEMBI MPOTPAMMHPOBAHHMSI, TIPOTPAMMHBIC
cpeacTBa oOIIero Ha3HAYCHHs, MHCTPYMEHTAJIBHBIE CPEJCTBA KOMIBIOTEPHOTO MOJACITHUPOBAHUS IS pe-
[ICHUS Pa3JIMYHbIX UCCIIEIOBATENBCKUX U PO(GECCHOHANBHBIX 3a]1ay;

B pe3ynbraTe n3ydeHus TUCUUILTAHBI CTYICHT JOJKCH:

— 3HATh - IPUHLUIB paObOThl HUGPOBBIX YCTPONUCTB M MHUKPOIMPOIECCOPOB; - COBPEMEHHYIO
EMEHTHYI0 0a3y mH(POBBIX, MU(PPO-aHATOTOBBIX, aHAJOTO-IIM(PPOBBIX M MHUKPOIPOIIECCOPHBIX
YCTPOUCTB; - METOJIMKY IPOEKTHUPOBAHHUS aIlllapaTHbIX U MPOTPAMMHBIX CPEACTB MHUKPONPOLECCOPHBIX
CUCTEM;

—  YMeTb - COCTaBJISITh JIOTHYECKUE CXEMbI, TPOrPAMMUPOBATH MUKPOIIPOLIECCOPHI; - COCTABIISATH
MPOrpaMMBbI Ha sI3bIKE accemMomepa;

—  BJIAJleTh - HA3HAUCHUEM W TIPUHITUIIOM JICHUCTBUS COBPEMEHHBIX ITU(POBBIX YCTPOWCTB U MU -
KpOIPOLIECCOPOB; - HABBIKAMHU MPOTPAMMHUPOBAHUS PA3TUUYHBIX MUKPONPOLECCOPOB; - MATEMAaTUYECKUM
amnmaparoM anreOpbl JOTUKH ISl PEIICHHS 3a7a4d MPOSKTUPOBAHUS CIIOKHBIX U(PPOBBIX YCTPOWCTB Ha
MPOrpaMMUPYEMBIX JIOTHYECKUX MHTETPAIBbHBIX CXEMaX U METOaMH UX pPean3alliy C TOMOIIBIO COBpPE-
MEHHBIX MPOTPAMMHBIX ITaKETOB.

4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI coCTaBseT 4.0 3a4eTHBIX €IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

8 cemecTp

AynuTopHbI€ 3aHATUSA (BCETO) 82 82
Jlexun 34 34
[IpakTuyeckue 3aHATUS 32 32
JlabopaTtopHbIe pabOThI 16 16
CamocTtosiTenbHas paboTa (Bcero) 26 26
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 6 6
[IpopaboTka JIeKIIMOHHOTO MaTeprala

CornacoBaHa Ha noprtane Ne 22344 3



[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 12 12
Bcero (6e3 ax3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
O61was Tpy10eMKOCTh 4 144 144
3aueTHnie EquHuIie 4.0 4.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tabmuua 5.1 — Paznens! AUCHUIUIMHBI U BUJIbI 3aHSATHH
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8 cemecTp
1 bynesa anre6pa. OCHOBBI aJIreOpBHI JI0- 4 2 2 4 12 |OIIK-3
THKH ¥ TEOPHUH TIEPEKITIOYATEITHHBIX
GbyHKIHI
2 OCHOBBI TEOPUN ACUHXPOHHBIX MTOTEH- 4 8 2 4 18 | OIIK-3
[IUAIBHBIX U CHHXPOHHBIX aBTOMATOB.
Cunre3 nudpoBHIX y370B. TUITOBEIE JI0-
THYECKHE Y3JIbI
3 [IppuMeHEeHUE UHTETPATIbHBIX CXEM IS 6 6 4 5 21 | OIIK-3
MPOEKTUPOBAHUS IU(DPOBBIX YCTPOHCTB.
ApXUTEKTypa MUKPOIIPOLIECCOPOB
4 Mukponponeccopsl 10 16 0 8 34 |OIIK-3
5 [IporpaMmMupoBaHuE€ MUKPOIPOLIECCO- 10 0 8 5 23 | OIIK-3
poB
Hroro 3a cemectp 34 32 16 26 108
Hroro 34 32 16 26 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuma 5.2 - CogepikaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)
3 3 =
: | i
ConeprkaHue pa3/ienoB JUCIUILTUHEI [0 = >
Ha3sBannus pasnenos Hep pasi Anen zF g g
TIEKIIUSM Q 5 &
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8 cemecTp
1 Bynea anrebpa. OcHoBBI anrebpsl | BBeneHnue B nmousTre nudpoBoro ycTpoii- 4 OIIK-3
JIOTUKHU ¥ TEOPHUH MIEPEKITI0UaTeIbHBIX | cTBA.OCHOBBI anreOphl TOTuKu. DyHKITUN
byHKIINN Y TIOCTYJIaThl OyneBoit anreopsl. MuHu-
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MHU3AIHs JTOTHIECKUX (DYHKITUA. DTarbl
CUHTE3a IIUPPOBBIX YCTPOMCTB.

Hroro
2 OCHOBBI TEOPUH ACHHXPOHHBIX udparops! u nemmdpatopsl. MynpTH- OIIK-3
MOTEHIUATBHBIX U CUHXPOHHBIX IJIEKCOPBI U AeMYJbTUIlIeKcopsl. Kommna-
aBToMaToB. CuHTE3 HU(POBLIX Y3JI0B. | paTOPbl, CyMMAaTOphl, apU(PMETHKO-JIOTH-
TUnoBbie JTOTUYECKHUE Y3IIbI yeckue ycrpoiictBa. Tpurrepsl. Peructpsi.
Cueryuku.
Hroro 4
3 [IpuMeHeHne UHTETPATIbHBIX cXeM | FIcTopust pa3BUTHS MUKPOTIPOIIECCO- OIIK-3
JUTSL IPOCKTUPOBAHUS IU(DPOBBIX poB.MHTEpdeiicHbIe O0NBITNE HHTETPAITh-
YCTPOUCTB. ApXUTEKTYypa Heie cxembl (BC) u BUC namsaru.Cun-
MUKpPOIIPOLIECCOPOB T€3 OIHOPA3PSATHOTO MUKPOIIPOLIECCO-
pa.l'unoreTnyeckuii BOCbMUpa3psIHbINA
Mukporpoieccop.Crucrema KOMaH ] MU-
Kponpolieccopa. ApXUTEKTYPbl COBPEMEH-
HBIX MHUKPOIIPOLIECCOPOB.
Hroro 6
4 Muxkpomnpoueccopsl [TpuHumn paboTsl MUKpOIpoLieccopa 10 |OIIK-3
[TpunHIMI paboThl MUKPOIIPOLIECCOPHOM
cuctembl [[puHIUIBI paOOTH MUKPO-
KOHTPOJIEPOB
Hroro 10
5 [IporpammupoBanue [IporpamupoBaHre MUKPOTIPOIECCOPOB 10  |OIIK-3
MUKPOIIPOLIECCOPOB Hroro 10
Hroro 3a cemectp 34

5.3. Paznenbl JMCUMILVIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYyuBAKIIMMH (NPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIETYIONIUMH) TUCIHHIIHHAMHA
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 5.3 - Pazgensl IUCHUIIINHEL U MCKJIUCHUIIIIMHAPHBIC CBA3U

HauMmeHoBaHUE TUCIUILINH

Ne pa3nenoB jaHHOM TUCLMIUINHEL, I KOTOPBIX
HE00X0IMMO U3yyeHHe 00eCTIeUMBAIOLIUX U
o0ecreYnBaeMbIX TUCIUILUTHH

1 2 3 4 5
[IpenmecTByroue AUCHUILIMHbI
1 Uadopmanmonnsie TexHomoruu 1. Beene- . .
HHE B UHPOPMATHKY
2 Undopmannonnsie Texnonoruu 2. Cere-
Bble HH(POPMALMOHHBIE TEXHOIOTUHU. ba3bl +
JTAHHBIX.
3 Undopmanumonnsie TexHoxoruu 3. Ipo- n
IrpaMMHUpPOBaHKE Ha A3bIKe CH++.
4 NndopmallMoOHHbIE TEXHOJIOTHH 4.
OOBEKTHO-OPUEHTUPOBAHHOE TPOTPAMMHUPO- +
BaHuE Ha sA3bIke CH+.
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5 Hudposas 06paboTKa CUTHAIIOB + + + + +
[Tocnenyromue TUCHUIIITUHBL
1 IpenauniomMHuas + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX NPU M3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

npeJcTaBiIeHo B Tabiuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIUN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TPU U3YYEHHH TUCIUILIH -

HBbI

Bunwl 3austuit
x 5 &
= o
= 5 [t}
= = <
S| = © Q.
= = )

o & . 3
O = ) Q T

5 = = = 2 DOpMBI KOHTPOJIA
: : - : 5
= 9o ) ) =
c = g = ®
2 = s S
! o =
> ) O
< S )
5 = :
o

OIIK-3 + + + + KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
TE
6. UnTepakTUBHBIE MeTOAbI U GOPMBI OPraHU3aNNH 00yYeHUs1
He npenycmotrpeno PVYII

7. JlabopaTtopHble paGoThl

HanmenoBaHue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7. 1 — HaumenoBanue 1abopaTopHbIX padoT

3 z S
3 =
< 25
O
Ha3Banus pasnenon HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
o S g
= g =
2 o 2
= o
8 cemecTp
1 bynesa anre6pa. OcHoBbl anre6psl | [TocTpoeHune u aHaIN3 JTOrMYECcKOi cxe- 2 OIIK-3
JIOTHUKHU ¥ TEOPUU MEPEKITIOUATEIbHBIX | MBICPEIHEHN CIIOKHOCTH
byHxumii Hroro 2
2 OCHOBBI TEOPUU ACUHXPOHHBIX MonenupoBaHue 1 ucciaea0BaHne padbo- OIIK-3
MOTEHLUAIbHBIX U CHHXPOHHBIX THITIOCIIEIOBATEILHOTO IIU(PPOBOTO
aBToMaToB. CHHTE3 MU(POBBIX Y3JIOB. | yCTPOHCTBA
Turnosele TOTUUYECKUE Y3IIbI Wroro
3 [IpumeHeHNE NHTETPAIbHBIX CXeM | MI3ydeHHe apXUTEKTypbl IPOCTOIOOJHO- 4 OIIK-3
JUTSL IPOSKTHPOBAHUS U(POBBIX paspsaAHoro Mukporpoueccopa.lccneno-
YCTPOUCTB. ApXUTEKTypa BaHME ero paboThl Ha MOJAEIH
MHUKPOIT B
POIPOLIECCOPO Vroro 4
5 IIporpammupoBaHue IIporpamMmMupoBaHue OJHOPA3PAIHOIOMU- OIIK-3
MHUKPOIPOIIECCOPOB Kporpoueccopa. MozenupoBaHue mpo-
reccapaboThl MEUKpOIIpOLIeccopa
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Utoro

Uroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)

3 z§
: | i:
HanmMeHoBaHME IPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3zesnos zF =
(cemuHapoOB) 4 s 2
=3 =
a e 2
= S}
8 cemecTp
1 Bynea anrebpa. OcHoBBI anredpbl | Permenue 3a1a4 MOgeTUPOBAHUS M HICCIIC- 2 OIIK-3
JIOTMKH U TEOPUU MEPEKIIOYATENIbHBIX | TOBaHUS paObOTHI IU(PPOBBIX YCTPOHCTB.
byHKIINN [TocTpoenue u aHanu3 TpoOCTOM JIoruye-
CKOU CXEMBI
Hroro 2
2 OCHOBBI TEOPUN ACUHXPOHHBIX Cunres ycrpoiicts. C/IH® u CKHO 2 OIIK-3
HOTCHHHMB(I;IL 1X 1 CHHXPOHHbIX MuHUMH3AINS TOTHYECKUX (PYHKITHA. 2
aBTOoMaToB. CHHTE3 HU(POBBIX Y3JI0B. KaprsiKapHo
TumnoBbie TOTUYECKUE Y3ITBI
CunTe3 nu(dpoBbIX YCTPOHCTB B pa3iny- 4
HBIX O6a3ucax
Hroro 8
3 [IpumeHeHNe NHTETpaIbHbIX cXeM | [[puMeHeHne TUITOBBIX JIOTHYECKHUX 6 OIIK-3
JUTSL IPOSKTHPOBAHUS U(POBBIX Y3JI0B.
YCTPOMCTB. ApXUTEKTypa Wroro 6
MHUKPOIIPOLIECCOPOB
4 MuKpomnpo1eccopbl BBenenue B mporpaMMupoBaHUE MUKPO- 4 OIIK-3
npoueccopos. [Ipumepsl mporpamm st
MHUKPOTIPOIIECCOPOB.
[TocTpoenue upPOBBIX AMEKTPOHHBIX 4
CXeM
Anroputmsl uppoBoit 00pabOTKH cUT- 4
HasoB (ObIcTpoe mpeodpazoBanue dypoe,
PEKypCUBHBIN U poBOH HUILTP).
Pa3paboTka mporpaMMHOT0 00eCIIeUCHHS. 4
Uroro 16
Hroro 3a cemectp 32

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B
tabmmie 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
X | B2
a e g
= S}
8 cemecTp
1 ByneBa anre6pa. [ToaroroBka Kk mpaxkTHye- 2 |OIIK-3 Kontponsnas padora, OT-
OcHOBBI aNreOphl TOTUKUA | CKUM 3aHSATHUSIM, CEMHHA- 4eT 1o 1abopaTopHOil pa-
1 TEOpUH pam oote
TICPCKITIOHATCITLHBIX OdopmiieHre 0TYETOB 110 2
Gymimi nabopaTopHBIM paboTam
HUtoro 4
2 OCHOBBI TEOPUU [ToaroroBka kK mpakTuue- OIIK-3 Kontponsnas padora, OT-
ACMHXPOHHBIX CKUM 3aHSATHUSM, CEMUHA- 4eT 110 JJabopaTopHOil pa-
MOTEHIUANBHBIX U pam 6oTte
WHXPOHHBIX aBTOMATOB.
é po aBTOMATO OdopmiieHre 0TIETOB TIO 2
HHTE3 IHPPOBEIX Y3II0B. naboparopHbeIM paboTam
Tunosble JOrUYeCcKUe
Y3IIBI Hroro 4
3 [IpumeHeHue [ToaroroBka k mpakTuue- 3 OIIK-3 Kontponsnas padora, OT-
WHTETPATBHBIX CXeM I | CKUM 3aHSATHUSIM, CEMHHA- 4eT 1o 1TabopaTopHOil pa-
MIPOCKTUPOBAHUS pam oote
iﬂ(bp OBBIX yYCTPOUCTB. OdopmiieHre 0TYETOB 110 2
PXHTCKTypa nabopaToOpHBIM paboTam
MHUKPOIIPOLIECCOPOB
Hrtoro 5
4 MuKpomnpo1eccopbl [ToaroroBka k mpakTuue- 5 OIIK-3 KonTponsHnas pabota
CKUM 3aHSATHSM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 3
MaTepuana
Htoro 8
5 IIporpamMmmupoBanue [IpopaboTka JIeKIIMOHHOTO 5 |OIIK-3 KontposnpHas pabora
MUKPOIIPOLIECCOPOB MaTepuana
Hrtoro 5
Hroro 3a cemectp 26
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa
Hroro 62
10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PYII

11. PeifTuHroBasi cucremMa isi OEHKH YCIIeBA€MOCTH CTY/IeHTOB

Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI

DneMeHTHl yueOHOH

MaxkcuManbHbIN

MaxkcuManbHbIN

MakcuMabHbIA

Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
8 cemectp

KonTponbHas pabota 8 8 9 25
Otuer no naboparopHoit 15 15 15 45
pabote
Hrtoro makcumyM 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromunm nrorom 23 46 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

basel Ha 1aTy KOHTPOJIBHOU TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHOM cymMmbl OaiioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMBbI 02J1JIOB B TPAAULUMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OalJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJCTaBleH B TabJHIe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAJAULIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YYHUTHIBACT YCTEIIHO CAAaHHBIN Onenka (ECTS)
9K3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)
3 (yZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Martoumn, A.O. [IporpammupoBaHre€ MUKpPOKOHTPOJJIEPOB: CTpaTerus M TakTHKa [Diek-
TPOHHBIN pecypc] — OnektpoH. naH. — Mocksa : JIMK Ilpecc, 2017. — 356 c. — Pexxum nocryna:
https://e.lanbook.com/book/93261.  —  3arm C  9KpaHa. [DnexkTponHBI  pecypc]. -
https://e.lanbook.com/book/93261

12.2. lonostHUTEILHAS JIATEPATypa
1. Iudposbie ycTpoHCTBa U MUKPOTIPOIIECCOPHI: YueOHOe mocodue st By30B / JI. A. be3yrios,
. B. Kanuenko. - 2-¢ u3a. - PoctoB H/J] : @enukc, 2008. - 468 ¢.: wi., Tabiu. (Hanmuuue B oudmuoreke TY -
CVYP -1 3K3.)
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2. UHudpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI: yueOHOoe nocodue st By30B / [[. A. be3yrmos,
. B. Kanuenko. - PoctoB /] : ®enukc, 2006. - 468 c. : wi., Tabn. (Hanmuuue B 6ndmuorexke TYCYP - 2
9K3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. TludpoBsie ycTpoHCTBAa U MUKPOIPOILIECCOPHI: YUeOHO-MeTondYecKoe nocodue ist mpoBee-
HUsl npaktruueckux 3aHsatuil / CaBuH A. A. - 2012. 12 c. [DnextpoHHBIH pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/1190, nata o6pamenus: 23.10.2017.

2. CuHTe3 M HccienoBaHue IMUQPPOBBIX YCTpOHCTB cpeactBamu Matlab / Simulink: YueOHo-
METOJIMYECKOE IMOCOOME IS BBIMOTHEHHS JJabopaTopHbIX padoT / CaBuH A. A. - 2012. 15 c. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: http://edu.tusur.ru/publications/1188, nara o6pamenus: 23.10.2017.

3. Hudpossie ycTpoiicTBa U MHKpOIpOIECCOphl: MeToauueckue yKa3aHus MO BBIMOJIHEHUIO
KypcoBoil pabotel / ITlorexun B. A. - 2012. 8 c. [DnekTpoHHBI pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/2515, nara obpamenus: 23.10.2017.

4. CamocTtosiTenbHast paboTa CTyAEHTA NP U3YUYEHUH TUCIMILIHH MAaTeMaTUYeCKO-€CTECTBEHHO -
Hay4HOTO, 001IenpodeccunoHaIbHOTO (MPOGECCUOHATBLHOTO), CICIIHAIBHOTO [UKIOB: Y 4eOHO-MeTOanYE-
CKOe mocobue 1mo camocTosTebHO padote / Konorpusos B. A., Memuxos C. B. - 2012. 9 c. [DnekTpoH-
HBIHN pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1845, nata obpamenus: 23.10.2017.

12.3.2 YuyeOHO-MeTOAMYECKHUE ITOCOOMS ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 4YKCa WUHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrneyeHue
1. TIlyxanmeckuii, ['"U. IlpoextupoBanue 1udpoBbix ycTpoicTB + CD. [OnexTpoHHBIH pecypc] /
["'N. yxansckuit, T.5I. HoBocenbuea. — DnektpoH. aan. — CII6. : Jlanp, 2012. — 896 c. — Pexum
noctyma: http://e.lanbook.com/book/68474 — 3ari. ¢ skpaHa.

13. MaTepuajibHO-TEXHHYECKOE o0ecredeHue TN CHUNINHbI
13.1. O61mue TpedOBaHNS K MATePHATbHO-TEXHUYECKOMY 00ecreYeHU 0 TN CIUTITTHHbI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISI M IPOMEXKYTOUHOM aTTecTallui UCIOJIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
HaIIAHbIE TOCOOMS B BUJIE MTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIHUILIHHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE O0ecTedeHue Il MPAKTHYECKUX 3aHATHIi

Jis poBeieHHsT IPAKTUYECKUX 3aHITUH MCIIONB3YeTCsl yUeOHas aymuTOpHsi, PACTIONIOKEHHAS IO
aapecy 634034, Tomckas o6nacth, . Tomck, Bepmmanaa ynuna, 1. 47, 4 stax, ayn. 423 a,6. CocraB 060-
pynoBanus: YueOHas mebOens (Cronm pabouumit, mBer BummHs 35 mTt. Pasmepsr: 1360x600x750; Cryn
oducusiii U30 60x60, metarummdeckuii et yepHsiid. 40 m; [Ikad mast Gymar 3akpbIThIi [IBET BUIIHSA. |
mT. Pazmepsr: 690x350x1957); locka marautHo-MapkepHass (BRAUBERG (BPAYBEPI'), 100x150/300
cM, 3-anmemenTHast, Oenas) -1mrT.; mpoektop (NEC "M361X") - 1 mir., 3xpan (LMC-100103 Dkpan ¢ mek-
tponpuBogom Master Control 203x203 cm Matte White FiberGlass, yepHas kaiima 1o nepumetpy) - 1
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., Tenesu3op (LED 50" (127 cm) Toshiba 5004353 ) - 1 ., komnbioteps (Intel «Core 13-4330» ) - 16
mT. ¢ BeixomoMm B HMHTepHeT, [TIO - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.3. MaTepuajbHO-TeXHHYECKOe o0ecreyeHue 1Jis1 J1a00paTopHbIX padoT

s npoBenieHust 1a00paTOPHBIX 3aHATHI UCHONb3yeTCA yueOHasl ayIuTOpHsi, pacloIOKEeHHas 10
aapecy 634034, Tomckast o61actsh, T. Tomck, Bepimmanna ynuna, 1. 47, 4 stax, ayn. 423 a,6. CocraB 060-
pynoBaHus: YueOHast meOenb (Cronm pabGoumit, uer BumHsa 35 mt. Pasmepsr: 1360x600x750; Cryn
oducuslii U30 60x60, metarunyeckuii uBet yepHsiid. 40 wt; [lkad 11 Gymar 3akpbIThlil [IBET BUIIHSA. |
mT. Pazmepsr: 690x350x1957); ocka marautHo-mMapkepHasi (BRAUBERG (BPAYBEPI'), 100x150/300
cM, 3-anemeHTHas, 6enas) -1wr.; npoektop (NEC "M361X") - 1 ., sxpan (LMC-100103 Dkpan ¢ 351ek-
tporpuBojoM Master Control 203x203 cm Matte White FiberGlass, uepnas kaiiMa no nepumerpy) - 1
., Tenesu3op (LED 50" (127 cm) Toshiba 5004353 ) - 1 mt., komnbroTeps (Intel «Core 13-4330» ) - 16
mT. ¢ BeixomoMm B UutepHeT, [1O - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.4. MaTepuaJibHO-TEXHUYECKOe O0ecredeHue I CaMOCTOATEIbHOH padoThl
s camocTrosTenbHON paboThl UCHONB3yeTcs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kjacc), pac-
noJioxkeHHast o agapecy 634034, r. Tomck, yn. Bepmmnuna, 47, 1 atax, aya. 126. CocraB o0opynoBaHus:
yueOHast MeOenb; komnbioTepsl kKiacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 4 mT.; KOMITbIO-
tepol noakmoueHbl Kk ceth UHTEPHET u o0ecrieunBarOT JOCTYI B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecredeHre TUCUUIIMHBI ISl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSA

OcBoenne nucuuIuivHbl guramMu ¢ OB3 ocylecTBIseTcs: ¢ UCMOJIb30BaHUEM CPEACTB OOydeHHUS
00IIIEro U CIEeUaIbHOI0 Ha3HAUCHUS.

[Ipn 00y4eHUH CTY/ICHTOB ¢ HAPYIIEHUAMH CJIyXa MPEAYCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHITU-
BaIOIEH arnmaparypel, MYJIbTUMEIUUHBIX CPEACTB U JPYTHUX TEXHUYCCKUX CPEJICTB TpHeMa/mepenadn
y4ueOHOI MHGOPMAIIMK B TOCTYIHBIX (hOpMax JiIsl CTYJICHTOB C HAPYIICHHUSIMH CITyXa, MOOMJILHOM CHUCTe-
MBI 00Y4EHHUSI JUIsl CTYACHTOB C UHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CUCTEMBI. YueOHas ay/u-
TOpHsI, B KOTOPOH 00yd4arOTCs CTYACHTHI C HapyIIEHUEM Ciyxa, 000pyloBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOMN JOCKON, MYJIbTUMEIUHHON CUCTEMOM.

[Tpu 0OydeHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPETYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXKHOCTH MPOCMOTPA YIAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/1a Ha DKpaHe) MPH MOMOIIH BUICOYBEITUYUTENCH IS yIAIIEHHOTO ITPOCMOTpa.

[Ipu 0O0y4yeHUMN CTYICHTOB ¢ HAPYLIEHUSIMM OMOPHO-ABUIATEJIHHOI0 anmapara HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpMAIMKM MU JPyrUe TEXHUYECKHUE CPEICTBA IMpHUEMa/TIepeaadn
yaeOHOoI WH(POpMAIMU B JOCTYIMHBIX (opMax i CTYICHTOB C HAPYIICHUSIMH OMOPHO-IBUTATEIHHOTO
armapara, MOOMJIBHOM CHCTeMbI 0OYUEHHUS TS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOoBaHUs K GOHY OLIECHOYHBIX CPEICTB M MeTOAMYECKHEe PeKOMeHAalluH
@DOH/ OLEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIC 3a/laHMsI, UCIIOIb3yeMbIe JUIsl OLIEHKU cop-
MHPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUUIIMHON KOMIIETEHIUI NPU MPOBEACHUU TEKYLIEH,
IPOMEXYTOYHOH aTTecTaluy 10 TUCIMIUIMHE IPUBE/IEH B PUIOKEHUN K paboyeil mporpaMme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEICTB /IS JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbSI
I[J'ISI CTYI[CHTOB C UHBAJIMTHOCTBIO HpeILYCMOTPCHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX YKa3aH B TaOIHIIE.

Tabiauna 14 — lonoTHUTEIbHBIE CPEICTBA OLCHUBAHMS JJIsI CTYICHTOB C HHBAJTHIHOCTBIO

Bupl JONOTHUATENBHBIX OLICHOUHBIX @DOopMBI KOHTPOJIS U OLIEHKU
Kareropuu cTyaeHToB
CpelcTB pe3ynbTaToB 00y4eHUs
C napymenussmMu | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiiecTBEHHO MUCbMEHHAS
ciryxa paloThl, BOIIPOCHI K 3a4eTy, IIPOBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/IS U3 COCTOSHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTtoauyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAaM JJIfl JIUI ¢ OTPAaHUYeHHBIMH
BO3MOKHOCTSIMU 3/10POBbS

Hns crynenToB ¢ OB3 npenycmaTtpuBaeTcst ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPCACTB, @ UMCHHO!

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

CryaeHTaM C MHBATUAHOCTHIO YBEIMYHBAETCS BpEMsl Ha MOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYICHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3y/IbTAaTOB OOy4EHHS] MHBAJIWIOB MO AUCHMILIMHE MpPeaycMaTpHBaeT
npenocTaBieHrne nHbopMaluu B GopMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBBS M BOCTIPUSTHUS

nHbOpMaIUH:

JJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpMe YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpMe IJTEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-ABUTaTEJLHOI0 annapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMMMOCTH /1J1s1 OOYYAIOIIUXCS ¢ UHBATUAHOCTHIO MPOLIEypa OLICHUBAHUS PE3yJIbTaTOB
00yueHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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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
Iudgposkie yeTpoiicTBa 1 MHKPONPOLECCOPBI

VYpoBeHb 00pa3zoBaHMs: BbIcIIee 00pa30BaHNe - CIIEUATHTET

HampaBnenue noaroroBku (cnernuanbHOCTh): 11.05.02 CnenuajbHble paIHOTEXHUYECKHE CHCTEMBI
Hampasniennocts (mpoduis): CpeacTBa U KOMILIEKCHI PAH03JIEKTPOHHOI G0PbObI

®opma 0OyueHus: OUHast

®akynbreT: PT®, Paguorexuuyeckui paxkyJabTeT

Kadenpa: PTC, Kadeapa paguorexHuueckKux CuCTeM

Kypc: 4

Cemectp: 8

YueOnslii 1an Habopa 2018 roga

Pa3zpaboTunk:
— crapmmuii npenogasatens kad. PTC I1. A. Kapnymmn

DK3aMeH: 8 cemecTp

Tomck 2017
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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
OIIK-3

DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

CIIOCOOHOCTBIO HCIIOJIB30BATh SI3bIKH M CHCTE-
MBI [IPOrPaMMUPOBAHUs, IPOrPAMMHBIE CPEL-
cTBa O0ILEro Ha3HAYCHHUSI, HHCTPYMEHTAJIbHBIC
CPEJICTBA KOMITBIOTEPHOTO MOJICIIMPOBAHUS TSI
pELICHHs Pa3INYHBIX HCCIEIOBATEIbCKUX U
npodeCCHOHANIBHBIX 3a/1a4

JloKeH 3HATh - IPUHIMITEI paboThI nug-
POBBIX YCTPOKCTB U MUKPOIIPOLIECCOPOB; -
COBPEMEHHYIO JJIEMEHTHYIO 0azy 1udpo-
BBIX, IU()PO-aHATIOTOBBIX, aHAJIOTO-IIH(PO-
BBIX ¥ MUKPOIIPOIIECCOPHBIX YCTPOKCTB; -
METOJJMKY IMPOSKTUPOBAHMUS allllapaTHbIX U
MPOTPAMMHBIX CPEJICTB MHKPOIIPOLIECCOP-
HBIX CHCTEM; ;

JI0JDKeH yMETh - COCTaBIISITh JIOTHYECKUE
CXEMBI, IIPOrPAMMHUPOBATh MUKPOIIPOIIEC-
COPBI; - COCTaBJISITh IPOTPAMMBI Ha SI3bIKE
accembnepa; ;

JlomKeH BiaeTh - Ha3HAYSHUEM U TIPUH-
LIMIIOM JICHCTBHUS COBPEMEHHBIX II(PPOBBIX
YCTPOWCTB M MUKPOIIPOIIECCOPOB; - HABBI-
KaMH IPOrpaMMHPOBAHUs Pa3IMYHBIX MHU-
KPOITPOIIECCOPOB; - MATEMATUICCKIM
anmapaTroM anreOpbl JIOTHKH JJIsl PELICHUS
3aJ1a4 MPOSKTUPOBAHHUS CIIOKHBIX IUPPO-
BBIX YCTPOMCTB Ha POTrPaMMHUPYEMBIX JIO-
THYECKUX WHTETPAJIbHBIX CXEMaX H METO-
JAMH UX PeaTU3aliy ¢ TIOMOUIBIO COBpe-
MEHHBIX IPOTPAMMHBIX TTaKETOB. ;

OOmme XapaKTEpUCTHKU TOKa3aTelie U KPUTEPUEB
NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNie U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETEHIIUM Ha BCEX ATarax

Iloka3arenu u

Bnanets
KpUTEpUHU

3HaTh VYMeTh

O6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-

KonTponupyer pabory,
IIPOBOJIUT OLIEHKY, COBEP-

SIMH B TIpe/ieax uzydae-
MOIi1 00JIaCTH C TIOHUMAHU-
€M TpaHHI] IPUMEHIUMOCTHU

TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

IICHCTBYET JCHCTBUS pa-
OOTHI

Xoportio (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

HO (TIOPOTOBBIA

IUMHU 3HAHUAMHU

YMEHUSIMH, TPEOYEMbIMU

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1IacTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOEC IMOBEICHUE K
00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU NpoOIeM
VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

OJIIOACHUN
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YPOBEHb)

JJI1 BBITIOJITHCHUS ITPOCTBIX
3aaa4

Tabmuna 3 — Drarmbl

2 Peann3anus KOMIeTEeHIINH

2.1 Komnerennusa OITK-3

OIIK-3: cmocoOHOCTBIO HCMOJIL30BaTh SI3BIKM W CHCTEMBI MPOTPAMMHUPOBAHMS, TPOTPAMMHBIC
cpencTBa OOIIET0 Ha3HAYCHHUS, HHCTPYMEHTAIBHBIE CPEJICTBA KOMITBIOTEPHOTO MOJACTUPOBAHUS IS pe-
MICHUS PA3IUYHBIX MCCIICIOBATEICKUX U MPOPECCHOHATBHBIX 3a/1a4.

st opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJT 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITUH, MPUMEHSIEMbIC JJISI 9TOTO BHJBI 3aHATUH W MCIOJB3YEMbIC CPEACTBA OICHUBAHMS TPE]I-
CTaBJIEHBI B TAOIHIIE 3.
OPMHPOBAHUS KOMIETSHIIMH M MCIIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

Copeprxanue 3Ta-
OB

A3BIKHU U CUCTEMBI IIPO-
rpaMMHPOBAHUS, TIPO-
rpaMMHBIE CpesicTBa 00-
IIEr0 Ha3HAYCHUS,
WHCTPYMEHTAJIbHBIC CPE/I-
CTBa KOMITBFOTEPHOTO MO-
JICTTUPOBAHHMS JIJISI Peliie-
HUSI Pa3JIMYHBIX UCCIIENO-
BaTEILCKHUX M MPOJECcCcHo-
HAJIbHBIX 33124

BBIITOJIHATH MaT€MaTHU4dcC-
CKOE MOJICTTMPOBAHHE
00BEKTOB U TPOIIECCOB 10
THUIOBBIM METO/IMKAM C HC-
MOJIb30BaHUEM CTAHIAPT-
HBIX TTAKETOB IPUKJIATHBIX
[IpOrpaMM; YUTATh CTPYK-
TypHBIE, PYHKIIMOHAIIb-
HBIC 1 IPUHOHUITUAJIbHBIC
CXEMBI y3JIOB PaJHO03JICK-
TPOHHBIX CUCTEM U
KOMIIJICKCOB;

TUIIOBBIMU METOJUKAMH
MaTeMaTu4ecKoro MoJesu-
poBaHUs OOBEKTOB U MPO-
LIECCOB ; METOJIMKOI aHa-
JM3a U pacyera Xapakre-
PHUCTHUK y3JIOB paJHO03JIeK-
TPOHHBIX CUCTEM U
KOMILIEKCOB ;

Bunwl 3austuit

* [Ipaktudeckue 3aHsi-
THS;

» JlabGopaTtopHsie pabo-
TBI;

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* [lpakThueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
TBI;

o Jlexnnu;

* CamocTosiTenbpHas pa-
oora;

» JlaGopaTtopHsbie pabo-
THI;

* CamocTosTenbHas pa-
6oTa;

Ucnons3yembie * Koutponwshas pabora; | ¢ KourtposbHas pabota; | ¢ Otuet no nmabopatop-
CpeICTBa OLEHUBA- | ¢ OTuer no jgabopatop- | * Otuer no naboparop- | HO# padore;
HUS HOIi paborTe; HOI1 paboTe; * DK3aMeH;
e DK3aMeH; e DK3aMeH;

dopmymMpoBKa TTOKa3aTelied U KPUTEPUEB OICHUBAHUS JaHHOW KOMIICTCHIIMW MPUBEACHA B Ta-
omuie 4.
Tabmuma 4 — Iloka3areiau U KpUTEPHUH OIICHUBAHHS KOMITETSHITUHU HA dTanax

CocTasn 3HaTh YmMmeTs Bnanets
OTinyHO * MAKEeThI MPHUKIATHBIX * BBIMOJHSITH MOJICTHPO- | * THIIOBBIMU METOJIUKA-

(BBICOKHI YPOBEHB)

MIPOrPaMM MO3BOJISIONIUX
OCYH_ICCTB.HHTB MarcMarum-
YECKOE MOJICITHPOBAHKE
00BEKTOB U TIPOIECCOB;;

BaHHE U(PPOBBIX
YCTPOUCTB U MUKPOIIPO-
L[ECCOPHBIX CHCTEM I10
TUIOBBIM METOAMKAM C
UCIIOJIb30BaHUEM CTaH-
JApPTHBIX TAKETOB MIPH-
KJIQJHBIX IPOTPAMM;;

MU MOJICTTUPOBAHUS (-
POBBIX YCTPOWCTB H ;

Xoporo (6a30BbIi
YPOBEHD)

* IIaKEThI OCHOBHBIX
MPUKJIAIHBIX IPOrPAMM
MO3BOJIAIOLIUX OCYIIE-

* BBIMIOJIHATH MaTEMATH-
YECKOE MOJICITUPOBAHHUE
00BEKTOB U TIPOIIECCOB ;;

* OCHOBHBIMH THIIOBBI-
MU METOAMKAMH MOJIEIH-
poBaHus IU(POBBIX
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CTBIISITh MAaTEMaTHYECKOE
MOJIETUPOBAHUE O0BEK-
TOB U TPOIIECCOB IO TH-
IIOBBIM MCTOAUKAM B
paMKax Kypca; JUCIIU-
IJIVHEI;

YCTPOICTB U MUKPOTIPO-
I[ECCOPHBIX CUCTEM ;;

poBaHUE OOBEKTOB H IPO-
IIECCOB I10 THIIOBBIM Me-

AJI1 MOACTIMPOBAHUSA Ma-
KETOB U IIPOLECCOB ;;

VYIOBIETBOPUTENBH | * NAKEThI IPUKIAJHBIX * IM0Jb30BaThCs CTaH- * MCETOAMKAMU MOJC/IHU-
0 (IIOpOTroBBIH IpOorpaMMm MO3BOJLIIOMMX | JAPTHBIMM NAKCTAMU poBaHus HU(POBBIX
YPOBEHb) OCYILIECCTBIIATh MOJCIIM- NPUKIIAAHBIX IPOrpaMM YCTPOICTB ;;

TOAWKAaM B paMKax
OTACJIBbHBIX 3aJa4;;

3 TunoBble KOHTPOJILHBIE 32 IaHUSA
Jlis peanu3anuy BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHOU IIPOTPaMMBL, B CJIEIYIOIIEM COCTABE.

3.1 TeMbI KOHTPOJIBbHBIX PadoT

— TlonsTre o uuppoBOM yCTpOICTBE.

— Jlormueckue ¢ynkmmu. [Tonarue normdeckoit ¢ynkuuu. CtanmapTHbie (GOPMBI JOTHUECKUX
¢bynaknui. CIH®. CKH.

— Munumuszanus nornyeckux ¢ynkumii. Meron Ksaiina. Meron Ksaitna-Mak-Kiaccku. Munm-
MH3aLus ¢ nomolbio kapt KapHo.

— Cunte3 KoMOMHaMOHHBIX YCTPOICTB B 3aJaHHOM Oa3uce

— AHanm3 ¥ cHHTE3 NU(POBBIX YCTPOUCTB C MaMAThI0. Omnpeneenne uppoBoro yCTPOHCTBaA ¢
naMaTbio ABromar Munu. ABtomaTt Mypa.

— Muxkponpoueccopsl OcnoBHble onpenenenus. Knaccupukanus MIIK Knaccupukanus OMK
OcHoBHbIe apxuTeKTypbl mpoieccopoB OMK Knaccudukanmss MEKpompoIieccopHbix cuctem [apBapi-
ckas u don-HeilimoBckas apxurekrypa namatu koHTpoiuiepa (OMK) OOmias cTpyKTypa MUKPOIIPOIEC-
COpHOTO yCTpOicTBa i cucTeM yrpasieHnus CTpykTypa nporpamMmmHoro obecreuenus MITY

3.2 JK3aMeHalIOHHbIE BONPOCHI

— Tlonsarue o mudpoBom ycrpoiictBe. Haznauenue LY. Cuctemsl cunciaeHus(o3UIMOHHBIC, HE-
MO3UIIMOHHBIE). 3aMKCh MPU MMOMOIIM MOJIMHOMA. Teopusi aBTOMATOB.(a0CTpaKTHAsE U CTPYKTYpHask MOJIe-
). Knaccudukarus 1Y mo crocoOy BBoaa, mo crnoco0y GyHKIIMOHUPOBAHHS, IO 00BEMY MaMSTH, 1O
croco0y hopMUpPOBaHUS BRIXOAHOTO cHrHANAa(aBT Mypa u Mun).

— Jlornueckue ¢pynkiuu. [Tonstue nornyeckont pyHkimu. ToxaecTBa anreOpbl JOTUKU

— AHanu3 KOMOMHAIIMOHHBIX ycTpoiicTB(0e3 mamstu). [locienoBarebHOCTh aHaIM3a KOMOMHA-
nuoHHoro ycrpoiicrsa. Kaprtel Kapno. Kon I'pes. AHanu3 BiusiHUS MEPEXOJHBIX MPOLECCOB Ha paboTy
KOMOUMHAITMOHHBIX YCTpOMcTB. [1yTH MCKITI0OYeHNsT BOBMOXKHBIX COOEB.

— Craagaprasie Gopmel orndeckux Gyuakmuii. CIHO. CKHO.

— Munaumuzanus gsornueckux Qynknuii. Merox Ksaitna. Meron Ksaitna-Mak-Kiaccku. Munu-
MHU3aIMs ¢ noMouibio kapt Kapho.

— Cunre3 KoMOMHalIMOHHBIX YCTPONCTB B 3aJJaHHOM 0Oa3uce

— AnHanm3 ¥ cUHTE3 NU(POBBIX YCTPOUCTB ¢ MaMsThio. Omnpeaenenne mudpoBOTro YCTPOMCTBA C
NaMATbIO

— Astomar M. ABromatr Mypa.

— Tpurrepsl. RS-tpurrepel. D-tpurrepsl. CuetHwiii T-tpurrep. Tpurrepsl ¢ JTUHAMHUYECKUM
yrpasieHueM. J[ByxcryneHdarsie Tpurrepbl.JK-rpurrepst

— Peructpsl. [lapannenshsiil peructp. CABUTOBBIE PETUCTPHI

— Koaupyromue ycrpoiicta. [IpeodpazoBarenu kogos. [udparoper. Jemudparopst. Kommapa-
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TOpPbI. MyJIBTUILIEKCOPBI
— JleMyJIbTUILIIEKCOPBI
— Cyertunku
— Cymmaropsl
— Tpurrep llImurTa
— IlIuHHBIE IpHEMO-NIEPENATYUK
— Muxkponpoueccopsl
— Ocuognslie onpenenenns. Knaccupukarmst MITK
— Knaccudpukamms OMK
— OcHoBHBIE apxXUTEKTYpbI IpoureccopoB OMK
— Knaccudukaiyst MUKpOIIPOIIECCOPHBIX CHCTEM
— T'apBapnackas u ®on-HeiimoBckas apxuTtekTypa namsitu koutposuiepa (OMK)
— OOwias cTpyKTypa MUKPOIPOLIECCOPHOTO YCTPOICTBA A1l CUCTEM YIPaBJIECHUS
— Crpykrypa nporpamMmmuoro obecrnedenus MITY

3.3 Tembl 1a00paTOPHBIX padoT
— IlocTtpoeHue u aHanu3 JIOTHYECKON CXEMBI
— CpeaHel CI0KHOCTH
— MopnenupoBaHue u ucciae10BaHue paboThl
— TOCJeI0BaTeNFHOr0 U(POBOTO yCTPOUCTBA
— MU3yueHue apXuTeKTyphl POCTOTO
— OJIHOPa3pSAHOIO MUKPOIIPOLIECCopa.
— HccnenoBanue ero paboThl HA MOJEITH
— IIporpamMmMupoBanue 0THOpa3psAHOTO
— MHUKpormnpoiieccopa. MoaenupoBaHue nporecca
— paboThl MUKpOIIpOLIeccopa

4 Meroan4yecKkue MaTepHaJibl
s obecrniedeHus mpoiiecca OOy4eHHUsST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabl:
— METOIUYECKHE MaTepHaIIbl, OTPEIEISIONINE MPOIEeTyphl OLICHUBAHNS 3HAHUHA, YMEHHIA, HABBI-
KOB ¥ (WJIM) OMBITA JESATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHas qUTEpaTypa
1. MarwommuH, A.O. IIporpamMmMupoBaHre MUKPOKOHTPOJUIEPOB: CTpATEeTUsl M TaKTHKa [DJEK-
TPOHHBIN pecypc] — OnekrpoH. naH. — Mocksa : JIMK Ilpecc, 2017. — 356 c. — Pexxum noctyna:
https://e.lanbook.com/book/93261. —  3arm C  OKpaHa. [DnmexkTponHBI  pecypc]. -
https://e.lanbook.com/book/93261

4.2. lonoiHUTEILHAS JIMTEPaTypa
1. IudpoBsie ycTpoHCTBa U MUKPOIIPOLIECCOPHI: yueObHoe nocobue ams By3oB / 1. A. be3yrnos,
. B. Kanuenko. - 2-e u3a. - PoctoB H/]] : ®enukc, 2008. - 468 e.: wi., Tabin. (Hanmuuue B oudmuorexe TY -
CVYP -1 9k3.)
2. lludpossie ycTpoicTBa U MUKpOMpOIecCOphl: yueOHoe nocodue ains By3oB / 1. A. be3yrios,
. B. Kanmuenko. - PoctoB H/J] : @enukc, 2006. - 468 c. : ui., Tadbn. (Hammuue B ondmuoreke TYCVYP - 2
9K3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYECKHEe TOCOOH S
1. IudpoBslie ycTpolcTBAa 1 MUKPOIIPOLIECCOPBI: Y 4eOHO-METOANUECKOE ITOCOOHE ISl TPOBEIE-
HUsl npaktrdeckux 3aHsaTui / CaBuH A. A. - 2012. 12 c. [DnextpoHHBIH pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/1190, cBoOoAHBIA.
2. CuHTe3 WM WccienoBaHue IMUQPPOBBIX YCTpOHCTB cpeactBamu Matlab / Simulink: YueGHo-
METOIMYeCcKoe ocoOue /Ui BBIOIHEHUs JabopaTopHbIx padot / CaBuH A. A. - 2012. 15 c. [DnekTpoH-
HBII pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1188, cBoOOIHBEIIA.
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3. Iudpossie ycTpoiicTBa U MHKpPOMpOLECCOpPhl: MeToauuecKkue yKa3aHHUs IO BBIMOJHEHHIO
KypcoBoii pabotel / Ilorexun B. A. - 2012. 8 c. [DnektponHslii pecypc| - Pexum moctyma:
http://edu.tusur.ru/publications/2515, cBoOOIHBII.

4. CamocTtosiTenpHast paboTa CTy/ICHTA MPH U3YYECHUH TUCIHILTHH MAaTeMaTHIECKO-€CTECTBEHHO -
HAYYHOTO, 00IIenpodeCCHOHAIBHOTO (IPOPECCUOHATBFHOTO0), CIIEIUATBLHOTO IIUKIOB: Y4eOHO-METOqYe-
cKoe mmocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: http://edu.tusur.ru/publications/1845, cBOOOAHBIIH.

4.4. ba3bl JaHHBIX, HHPOPMAILMOHHO CIIPABOYHbIE M IOMCKOBBIE CHCTEMbI
1. Ilyxansckuii, ['"U. IlpoextupoBanue 1udpoBbix ycTpoictB + CD. [DnexTpoHHBIH pecypc] /
['U. yxansckuii, T.5I. HoBocenbuea. — DnektpoH. aan. — CII6. : Jlanp, 2012. — 896 ¢. — Pexum
noctyma: http://e.lanbook.com/book/68474 — 3ari. ¢ skpaHna.
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