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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

®opma oOyuyeHMs: 3a04Hass (B TOM 4YHCJIe ¢ NMPUMEHEHHeM JUCTAHIMOHHBIX 00pa30BaTe/IbHBIX
TeXHOJIOTHil)

@axynbreT: P10, PaKyJbTeT AUCTAHIUOHHOTO 00yYeHHUS

Kadenpa: PCC, Kajdenpa paanodieKTpOHUKH U CHCTEM CBSI3H

Kypc: §
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Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 9 cemecTp Bcero Ennaunner
1 CamocTosTenbHast padoTa Moj pyKOBOJICTBOM 16 16 4acoB
MPEeToIaBaTes
2 JlaGoparopHbie pabOThI 12 12 4acoB
3 KonTpois camocTosTensHOM paboTh 4 4 4acoB
4 Bcero koHTakTHOM pabOThI 32 32 4acoB
5 CamocTosiTenpHas paboTa 175 175 4acoB
6 Bcero (0e3 ax3ameHa) 207 207 JacoB
7 ITonroroska u cgada DK3aMeHa 9 9 JacoB
8 OO01mast Tpy10eMKOCTh 216 216 9acoB
6.0 3.E.

KontponbsHbie paboThl: 9 cemectp - 2
Dx3aMeH: 9 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl TOP « _ » 20 rona, mpotokon No
Pazpabotunku:
ITpodeccop kad. TOP A. B. IlyroBkun
noteHt kag. TOP C. 1. boromornos

3aBenyroumii o0ecnieunBaromeit kad.
TOP A. A. T'enbiiep

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

Hexan ®J10 N. I1. Yepkamumna
3aBeayoNIHi BRITYCKAIOMICH Kad.

PCC A. B. ®arteen
OKCIIepTHI:

JlotieHT Kadeapbl TEXHOJIOTHH JIeK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa

JlouieHT Kadeappl TeIEeKOMMYHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto n3yyeHus: JUCHUILIMHBL " ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHNE KOMIOHEHTOB MH(POKOM-
MyHHKaIMOHHBIX cucteM (I'TIO-4)" B pamkax rpymnmoBOro MpOeKTHOTO OOY4eHHUs SIBANISECTCS MpaKTUYe-
CKOE€ 3aKpeIuIeHUE 3HAHUI U HABBIKOB ITPOEKTHOW, HAYYHO-UCCIEA0BATEILCKON U OpraHU3allMOHHON Jesl -
TEIHHOCTU B paMKax MpodeCCHOHANBHBIX 33a]a4 M0 HAPaBICHUIO TOATOTOBKU 00yYarOIIeToCs.

1.2. 3agaun IMCHMIIINHBI
— Pa3paboTka anropuTMOB U CTPYKTYPHBIX CXeM HH()OKOMMYHUKAIMOHHHBIX CHCTEM.ABTOMa-

THU3UPOBAHHOE IPOEKTHPOBAHNE KOMIIOHEHTOB HH()OKOMMYHHKAIMOHHBIX CHCTEM (JIaTYMKH, MHUKPO-
KOHTPOJUIEPHI U T.I1.).

2. MecTto mucuuniuHbl B ctpykrype OIIOII
JucuumuinHa « ABTOMAaTU3UPOBAaHHOE MPOEKTUPOBAHME KOMIOHEHTOB MH(POKOMMYHHUKAIIMOHHBIX
cuctem (I'TIO-4)» (b1.B./IB.4.3) otHOCHTCA K 00Ky 1 (BapuaTuBHast 4acTh).
[TpenmecTBYOIKUMHU TUCLUITIMHAMH, (POPMUPYIOIIMMHU HavalbHble 3HaHUS, ABIAIOTCS: Mozaenu-
pOBaHue IEMEHTOB U ycTporcTB pagauocssizu (I'TIO-3), PannoTexHuyeckue CUCTEMBI.

[Tocnenyromumu TUCHUIUIMHAMU SBISIIOTCs: HayuHo-uccnenoBarenbckas padota, [Ipenaummom-
Hasl TIPaKTHKA.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-6 roTOBHOCTBIO BBIMOJNHATH pacueT U MPOEKTUPOBAHUE JETAJCH, y3JI0B U yCTPOHCTB pa-
JUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUUYECKHUM 3aJaHUEM C HCIIOJIB30BAHUEM CPENICTB aBTOMA-
THU3alUU IPOCKTHPOBAHUAA,

B pesynpTare u3ydeHus: IMCLUIIIMHBI 00yJatOIUNACS T0JIKEH:

— 3HaTh LIEJU U 33]]a4d TPYNIIOBOrO MPOEKTHOIO 00YYEHUs: OCHOBBI IIPOEKTHOM €ATEIbHOCTH;
MHAMBUAYaJIbHbIE 3a1a4uk B pamkax ['T1O.

— yMeThb paboTaTh B COCTaBE MPOEKTHOM IPYIIIbI IPU peaTu3alii IPOEKTOB; IPAKTUYECKH HC-
IMMOJIb30BaTh 3HAHHA U HABBIKH B paMKax HpO(beCCI/IOHaJ'IBHOI\/’I ACATCIIBHOCTH.

—  BJaJAeTh MPOo(peCcCHOHAIBHBIMU HaBBIKAMH PEIIEHUs] UHIAMBHYaIbHBIX 3aj[ay MPH BBIMOJIHE-
HUU MPOEKTA.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIILI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHHUILINHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

9 cemectp

Konraxtnas pabora (Bcero) 32 32
CamocTosiTennbHas paboTa 1Mo pyKOBOJACTBOM 16 16
npemnoaasatens (CPIT)
JlaboparopHbie pabOTHI 12 12
KonTponb camocrositensHoi padotsl (KCP) 4 4
CamocrosiTenpHast paboTa (Bcero) 175 175
[ToaroroBka K KOHTPOJBEHBIM paboTaM 30 30
BrinosnHeHWEe MHAUBUAYATBHBIX 3aJaHUN 15 15
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 14 14
IToaroroBka k 1abopaTopHBIM paboTam 16 16
CamocrosaTenbHOe H3ydyeHHe TeM (BOIIPOCOB) 74 74

TEOPETUYECKON YaCTH Kypca
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[ToaroroBka 1 HaMMCaHKWE OTYETA MO MPAKTUKE 16 16
[Ipencrasnenue oryeTa Mo NPAKTUKE K 3aLUTE 10 10
Bcero (6e3 sx3amena) 207 207
IToaroroBka u caada dK3aMeHa 9 9
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EauHunml 6.0
5. ConepixaHue TUCHUILIMHBI
5.1. Pa3nessl JuCHUIIMHGLI 1 BUALI 3AHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH
Bcero
aco do e
JIa0. Cam. | 1acoB PMHPYCMET
Haszeanus paznenoB QuCLUIUIMHBL CPIL, g KCP, g4 (6e3 e
paob., g pab., g
9K3aMe | KOMIIETEHIIUN
Ha)
9 cemecTtp

1 Onpenenenue 1eneu u 3aaay 3ramna 1 0 4 22 23 |TIK-6
MPOEKTA

2 Pa3paboTka (aKTyanau3anus) TeXHUIe- 3 0 28 31 | IIK-6
CKOT0 3aJlaHMs dTara MpoeKTa

3 IlocTaHOBKa MHAWBUIYAJIbHBIX 3371a4 B 3 0 28 31 | IIK-6
paMKax BBHITIOJTHEHHS dTama MpoeKTa

4 BplNogHEeHUE UHAMBHUIYAJIbHbBIX 33/1a4 B 5 12 71 88 [1K-6
paMKax 3Tamna npoeKTa

5 CocTaBleHHE OTUETA 3 0 16 19 I1IK-6

6 3amuTa oTYeTa O BBIIIOIHEHNUH dTama 1 0 10 11 I1IK-6
MpOoeKTa (PEeLeH3upPOBaHUE OTUETA)

Wroro 3a cemectp 16 12 175 207

Hroro 16 12 175 207

5.2. Conep:xanue pa3aesioB IMCHUILIMHBI (CAMOCTOSITEIbHASL padoTa MoJ PyKOBOJACTBOM

npenouaBaTeﬂﬂ)

CopneprkaHue pa3iesoB TUCIHUILIMH (CaMOoCTOsTeNbHAs padoTa MoJl PyKOBOJACTBOM IPENoaBaTesl)

npUBeACHO B Tabmmue 5.2.

Tabmuma 5.2 — CoxeprkaHue pa3aesioB AUCHHUIUIMH (CaMOCTOsATeIbHas paboTa 1Mo pyKOBOJICTBOM IPEIIO-

JlaBaTess)
ConeprxkaHue pas3zienoB JUCIUILTUHBI
AP Past Tpynoemxkocts, | Dopmupyemolie
Ha3zBanus pa3snenon (camocTosTenbHas paboTa 1moj
q KOMIETEHIIH
PYKOBOJICTBOM IIPETIOaBATEIS)
9 cemectp
1 Onpenenenne nenerd | OCHOBHBIC TTOHATHUS U OMpeEeTIeHHS HHGO- 1 [1IK-6
U 33124 3Tara MpOeKTa | KOMMYHHKIIHOHHBIX CUCTEM
Hroro 1
2 Pazpabotka JlaTuuku u TepMUHaNIbHBIE YCTPOHCTBA (MU- 3 I1K-6
(axTyanmu3anms) KpOo(OHBI,BHICOKAMEPbI, TaTIYMKH TeMIlepa-
TEXHUYECKOIrO 3aJJaHusl | TYpbl, BIQXXHOCTHU,ABM)KEHUS U T.1.). Pacuer
4
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oTalla IIpoOCKTa

H IIPOCKTHPOBAHUC.

Hroro 3
3 IlocTanoBKa Pa3pabotka u rcciaeoBaHue aaropuT™Ma 3 ITK-6
WHAUBUAYaJIbHbBIX (GYHKIIMOHUPOBAHUS allapaTHO-IPOTrpaMM-
3aJ1a4 B paMKax HBIX CPEICTB MOACUCTEMBI "KIMMAT-
BBITOJTHEHHUS dTana KOHTpoJb". Pa3paboTka u uccienoBanue pa-
IIPOEKTa nrnomozaemoB Wi-Fi. Pa3paboTka u uccneno-
Banue Y CIIJ] Ha 6a3e MUKPOKOHTPOJIIIEPOB
STM, Munannp.
Hroro 3
4 BrinosnHeHue Pa3pabotka u uccienoBanue Moaenu 5 ITK-6
VHIMBHUYaJIbHBIX ycTpoiicTBa coopa nHpopmanuu. OCHOBHbIE
3aJla4 B paMKax 3Tafa |3JEMEHTHI si3blKa mporpaMmupoBanust C++.
IIPOEKTa MUKPOKOHTPOJIIIEPHI U MYJIBTUIIIIEKCOPBI.
Pacuer u npoextupoBanue. [Iporpammupo-
BaHUE MUKPOKOHTpoJuiepoB.IIpoekTuposa-
HUE JIEMEHTOB U Y3JIOB CETEH PajinoloCTy-
na. MaremaTnyeckoe MOJIEIMPOBAaHUE,
MIPOEKTUPOBAHUE y3JIOB cOOpa B 00paboTKU
UHpOpMai. AITOpUTMBI pabOTHI U MPO-
IrpaMMHOE O0ECTIEUEHUE ITUX Y3JIOB.
Hroro 5
5 CocraBnenue otueta |MaTemaruueckasi MOAENb TEIIOBOTO PEXKHU- 3 I1K-6
Ma TMIOMEIIEHHUS, PE3YIbTaThl MOJEINPOBA-
Hus. CTpyKTypHas cxema HH(OKOMMYHHKa-
[IUOHHOU crcTeMbl. BEIOOp 211EMEHTOB.
Hroro 3
6 3amuTa oTyeTa 0 [Ipe3enTanus pe3yapTaToB, MOJIYYCHHBIX B 1 I1K-6
BBITOJIHEHNN JTara XOJI€ BBITIOJTHEHHS ITIPOEKTA
fipockTa Hroro 1
(peuieH3upoBaHue
OTYeTa)
Hroro 3a cemectp 16

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIIMIUIMHAPHbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmenoBanme JUCITUITIINH

Ne pa3nenoB qaHHON MUCIMIUIAHBL, I KOTOPBIX HEOOXOIUMO
M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6
[IpenmecTByronme quCUUILIHHBI

1 MoznenupoBaHue 3J€EMEHTOB U

N + + + +
ycTporictB paguocsszu (I'TI0-3)
2 PaIII/IOTGXHI/I‘-IGCKI/IG CHUCTCEMbI + +

[Tocnenyromue TUCHUIIMHBL

1 Hayuno-uccnenoparenbckasi pabora + + + +
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2 IIpepaumuioMHas mpakTHKa + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOoTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-

TN
KommeTen Bune! 3ansTrii
DopMBbI KOHTPOJIS
nuu CPI1 JIab. pao. KCP Cawm. pa6.
I1K-6 + + + + KonTpomasHas pabota, Jk3a-

MeH, 3amura otdeta, OT4eT
no I'TIO, IIpoBepka
KOHTPOJIBHBIX pabot, OTueT
110 J1abopaTtopHoi pabdoTe,
Tect

6. UaTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

Tpynoemkocts, | @opMupyemblie
Ha3zBanus paznenos HaunmenoBanwue 1abopaTtopHBIX padboT Py ’ PMHPY
q KOMIIETCHIIUHI
9 cemectp
4 BpinosnHeHue HccnenoBanne HHTEPQEICOB U MTPOTOKOIOB 4 ITK-6
VHIMBHU1yaJIbHBIX aOOHEHTCKUX YCTPOMCTB.
9 B paMKax dTaIn
3alatd B paMkax STala | p1ecreopanmne MEKPOKOHTPOJLICPOB.
poeKTa
[IporpammupoBaHue MUKPOKOHTPOJLJIEPOB
Hroro 12
Hroro 3a cemectp 12
8. Konrpoab camocTosiTeJIbHOM padoThl
Buibl KOHTPOJISI CaMOCTOSATENHHOM paOOTHI MpUBEICHBI B TaduIe 8.1.
Tabmuia 8.1 — Bubl KOHTPOJISI CAaMOCTOSITEIBHON padOoThI
. TpynoeMkocTh dopmupyembie
Ne Bun koHTpOJs caMOoCTOSITENTbHON paboThI pyA PMHDPY
(uac.) KOMIIETEHIIUHI
9 cemectp
1 |KonTtponbHas paboTa 2 I1IK-6
2 | KontponpHas pabota 2 ITK-6
Hroro

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHIIMH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

Bunsl camocrostensHol | TpynoemkocTs, | DopMupyemblie
HasBanns paznenos a Py ’ PMHDY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHITNHU
9 cemectp
1 Onpenenenue CamocTosiTeNIbHOE U3yYe- 16 I1K-6 KontponpHhas pabo-
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LeJIed U 3a1a4
JTamna npoeKTa

HUE TeM (BOTIPOCOB) TEO-
PETUYECKOI YacTH Kypca

Ta, [IpoBepka
KOHTPOJIBHBIX padoT,
TecT, Ok3aMeH

[ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 22
2 Pazpabotka CamocTosiTeIbHOE U3yye- 20 I1K-6 Kontponphas pabo-
(axTyanuzarmsi) HUE TeM (BOPOCOB) TEO- Ta, [IpoBepka
TEXHUYECKOTO pPETHUYECKOM YacTu Kypca KOHTPOJIBHBIX PaboT,
3a/laHus dTamna TTO/rOTOBKA K KOHTPOITb- 8 Tect, Dx3ameH
MIPOCKT
pockTa HBIM paboTam
Uroro 28
3 IloctaHoBka CamocrosiTenbHOe U3yye- 20 [1K-6 KontponwsHhas pado-
WHAUBUAYAIbHBIX | HUE TeM (BOMPOCOB) TEO- Ta, [IpoBepka
3a/1a4 B paMKax PETUYECKOI YacTu Kypca KOHTPOIBHBIX padoT,
BBIIONHEHHS 9TaNA | 110, 10pka K KOHT POITH- 8 Tect
TpocKTa HBIM paboTam
Hroro 28
4 BpInosHeHUe CamocrosiTenbHOe u3yye- 18 [1K-6 KonTponbnas pado-
UHIMBHUIYAJIbHBIX | HUE TeM (BOMPOCOB) TEO- ta, OTuer no nabo-
3a/1a4 B paMKax pPETUYECKOM 4acTu Kypca paTtopHoii pabore,
JTana Hpoekra [TonroroBka k maboparop- 16 IIposepxa 5
HEIM paGoTam KOHTPOJIBHBIX padoT,
TecTt, Ox3aMeH
OdopmieHne 0T4EeTOB 110 14
nmabopaTtopHbeIM paboTam
Brinonuenne nHaAMBUAY- 15
aIBLHBIX 3adaHui
[ToaroroBka Kk KOHTPOJIb- 8
HBIM paboTam
Hroro 71
5 CocTaBleHue IToaroroBka u HanmucaHue 16 [IK-6 Ortuer no I'TIO,
oTyera OTYeTa MO MPAKTHKE Tect, Dx3amen
Uroro 16
6 3ammra otuera o |I[IpeacraBienue oruera 10 I1K-6 KonTpoasHas pado-
BBITIOJIHEHUH 3Tana |0 MPAKTUKE K 3aIIUTE ta, Otyer no I'TIO,
MPOEKTA Wroro 10 TecT, Dx3ameH
(peuensupoBanue
oTyera)
BrlimonHeHrE KOHTPOITB- 4 ITK-6 KonTponsnas pado-
HOMU paboTHI Ta
Hroro 3a cemectp 175
ITonroroBka u cnava sk- 9 DK3ameH
3aMeHa
Hroro 184
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10. KonTpoab caMocTOATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. OcHOBBI TIOCTPOEHUS WH(POKOMMYHHUKAITMOHHBIX CHUCTEM M ceTel [DJeKTpOoHHBIH pecypc]:
VYue6Hoe nocobue / [Tyropkun A. B. - 2016. 156 c. Jloctyn u3 nmuuHOro KabuHeTa cTyneHTa - Pexxum mo-
cryna: https://study.tusur.ru/study/library/ (nara o6pamenus: 13.08.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. TenekoMMyHHKAIMOHHBIC CHCTEMBI [DJIEKTPOHHBIN pecypc]: YuebHoe mocooue / [TyroBkuH
A. B. - 2007. 202 c. J[Joctym wu3 IM4YHOTO KabOuHETa CTyaeHTa - Pexum nocryma:
https://study.tusur.ru/study/library/ (mata o6pamenus: 13.08.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. Merogudeckoe mocobOue Mo MPOrPaMMHPOBAHHIO MUKPOKOHTPOJUIEPOB [DIIEKTPOHHBIN pe-
cypc]: YuebHo-meroauueckoe nocodue / Mykames A. M., Ilyroskun A. B., I'ybapesa P. B., Copokuna E.
C., boiiuenko A. B. - 2015. 45 c. (pekoMeH1I0BaHO MJisi TPAKTUYECKOM, JTAOOPATOPHON M CaMOCTOSTEIh-
HOW  pabotel)  Jloctym W3  JuyHOro  KabuHeTa  cTygeHTa -  Pexum  jpoctyna:
https://study.tusur.ru/study/library/ (mara oopamenus: 13.08.2018).

2. Meronuueckoe nocodue 1mo nNporpaMMupoBaHuio MUKpokoHTposuiepoB AO «ITIKK Munanap»
[DnexTponHbIid pecypc]: YueObHo-MeToauueckoe nmocodue / [Tyropkun A. B., Kyan U. A., Axmeros H. K.,
boituenko A. B. - 2016. 70 c. (pekoMeHI0OBaHO ISl MPAKTUYECKON, JTa0OPATOPHON U CaMOCTOSTENbHOM
paboter) [octyn u3 nmmaHOrO KaOwHeTa cTyaeHTa - Pexxum gocrtyma: https://study.tusur.ru/study/library/
(mata obpamienus: 13.08.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKUE MaTepUaIbl IJIsi CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYECHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApylIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. TIpodeccuonaibHbIe 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydeHHMH IUCHMIUIMHBI pPEeKOMEHAyeTcs oOpamiarbcsi K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IIOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Jocrtym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 0O0ecriedeHnIo
AUCHUIJIMHBI

13.1.1. MaTrepuaJbHO-TEXHHYECKOE U MPOrPaMMHOe o0ecredyeHre JHCIUIITTHHBI
Kabuner myist camoCTOATETLHOM pabOThI CTYICHTOB
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yueOHasi ayIuTopus AJIsl IPOBEICHUS 3aHATUI 1a00paTOPHOTO THIIA, IOMEIEHHE [T TPOBEACHUS
TPYNIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIIMH, TOMEIICHUE /ISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXYTOUHOU aTTECTAallUH, IIOMELICHHUE JJISi CAMOCTOSTETIbHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 207 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- KommyTtatop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Komnetorep GELERON D 331 (2 mt.);

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— T-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— MS Office Bepcuii 2010 (¢ BO3SMOXKHOCTBIO YIAIGHHOTO JJOCTYTIA)

— MathCAD (c BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Matlab (c BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— OpenOftice

— Qucs (¢ BO3BMOXKHOCTBIO YAAJIEHHOTO AOCTYIIA)

— Scilab (¢ BO3MOXXHOCTbBIO YaJIEHHOT'O JOCTYTIA)

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT

KabuHeT [u1st caMOCTOATENBHOM PabOThI CTYICHTOB

yueOHast aymuTopus Uil IPOBEICHUS 3aHATHI J1a00paTOPHOTO THIA, TOMEIIEHUE JIJIsl TIPOBEICHUS
TPYIIOBBIX U UHIUBUAYATBHBIX KOHCYJBTAIUH, TOMEIICHUE JIJISl IIPOBEJCHUS TEKYIIIETO KOHTPOJIS U TIPO -
MEXYTOUHOU aTTECTAINH, IIOMELICHHE ISl CAMOCTOSTETIHHON paboThI

634034, Tomckas obnactb, T. Tomck, Bepmununa ynuna, a. 74, 207 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- KommyTtatop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 mit.);

- Komnstorep GELERON D 331 (2 mt.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmMHoe obecnieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Kompas 3D (¢ BO3MOXXHOCTBIO yIaJICHHOTO JTOCTYTIA)

— LTSpice (c BO3MOXXHOCTBIO yAaIEHHOTO JOCTYTIA)

— Microsoft Windows

— OpenOftice

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATEIbHON PadoThI
s camocTosTENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macThb, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:
- yueOHast MmeOerb;
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- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

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

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1.Be1Gepute O6ecrpoBOAHYIO TEIEKOMMYHHUKAITMOHHYIO TEXHOJIOTHIO
1)PDH
2)SDH
3)Wi-Fi
4)RS -232

2. TexHonorus paInoa0CTyIA 3TO:
1)RF- 433

2)RS-485

3)Ethernet

4) PDH

3.Ha3oBuTE TEXHOJIOTUIO PaIHOI0CTyIIA
1)Fast Ethernet

2)Gigabit Ethernet

3) SDH

4) Bluetooth

4.Jlnanazon u3mepenus temneparypsl -30 Co +30 Co pasperaroniasi ciocoOHOCTh TEPMOJATIHNKA
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0,5 rpagyca. Haiitu pasmep nH(pOpMaIIMOHHOTO MakKeTa.
1)6 6ut
2)7 our
3)8 our
4)9 our

5.I1onoca npomyckanust kanana csizu 1 MI'n. OtHomenue curnan/mym 10. Haiitu mponyckHyro
CHOCOOHOCTb.

1)1 Mowut/cex

2)5 Mowut/cek

3)10 Mowut/cex

4)20 MowuT/cek

6.00s13aTebHBIC 2JIEMEHTHI ABTOMATH3UPOBAHHOM CHUCTEMBI
1) natunku

2)Taiimepbl

3)HaKOMUTEHN

4)MHTETPATOPHI

7. Kaxo# aneMeHT HeoOX0IM JIJTsi aBTOMAaTH3UPOBAHHON CUCTEMBI
1)6ydep

2)ycTpoicTBO cOOpa M mepeaadn JaHHBIX

3)perenepaTtop

4)KOMMYTaTOp TTAKETOB

8. Kakue TemneparypHpie JaTYUKH UMEIOT ITU(GPOBOM BBIXOJ]
1) TepMoconpoTHBIEHUS

2) MOTYIIPOBOTHUKOBBIC

3) )KUJIKOCTHBIE

4) TEpMODJIEKTPUUYECKHIE

9. BrIcokas MoMex0yCTOMYMBOCTh IU(PPOBBIX METOOB Mepeaadn 00ecIeunBaeTCs:
l)auckperusanueit CUTHAJIOB

2)KBaHTOBAaHUEM CUTHAJIOB

3)ABOMYHBIM ITU(PPOBBIM KOAUPOBAHHEM

4)BpEeMEHHBIM TPYIIIO00pa30BaHHEM

10. OcHOBHBIE MPUYMHBI BO3HUKHOBEHUS IITyMOB kBaHTOBaHMsI B L[CII oOycioBiieHs!:
1 )orpanrueHHOM 110JIOCON MPOITyCKaHUs IMHUH Nepeaad

2)HeCTaOMIBHOCTHIO YaCTOTHI 3a/IAI0ITUX TEHEPATOPOB

3)u3MeHeHneM BPEMEHHU Pa3BEPTKU B TPAKTax Meperadn

4)oKpyTaeHUEM OTCUETa CUTHAIA IO OJVbKaMIIero ypoBHs

11.MHCTpYMEHT, C MOMOIIBIO KOTOPOTO MPOU3BOAUTCS HEMOCPEACTBEHHAS 3alMCh TPOTPAMMHOTO
KOJIa B MUKPOKOHTPOJIIEP, HA3bIBACTCS:

1) xommusITOp

2)[IpOorpaMMHBII CUMYJITOP

3)porpammarop

4)penaxTop.

12.Kakoro Tuna si3p1k Cu:

1 )KOMIUIHPYEMOTO THTIA
2)MHTEPNIPETUPYEMOT'O THIIA
3)KOMITUINPYEMO-UHTEPIPETUPYEMOTO THIIA
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4)UHTEpHPETUPYEMOTIO-KOMIIMIINPYEMOTO TUIIA

13.Muxponporeccopbl, B KOTOPbIX Hayalo M KOHEI] BBIIIOJHEHHUS ONEpAalMid 3aJaloTcsl YCTPOMU-
CTBOM YTIPaBJICHHUS:

1 )yHuBepcaIbHbIE MUKPOIIPOLIECCOPBI

2)u¢poBbIe MUKPOITPOIIECCOPHI

3)acCMHXPOHHBIE MUKPOIIPOLIECCOPHI

4)CUHXPOHHBIE MUKPOIIPOLIECCOPBI

14.ITepenaromias nuaust UART:
1)RX

2)TX

3)CLK

4)CS

15. Anpo mukpokoHTposuiepa Munanap 1986BE92Y:
1) ARM Cortex-MO;
2)ARM Cortex-M3;
3)ARM Cortex-M1;
4) ARM Cortex-M4;

16./IluHamuyeckasi maMsTh C MPOU3BOJIBHBIM JTOCTYIIOM:
1) PROM

2)EPROM

3)SRAM

4)DRAM

17.0mHOBpEMEHHAs ABYCTOPOHHSS Mepeaada nHopMaImu
l)ymiekcHas CBA3b

2)OMyAyIIIEKCHAS CBSI3b

3)oaHOYACTOTHAS CUMILJIEKCHAS CBSI3b

4)IByX4aCTOTHAsI CUMILICKCHASI CBSI3b

18. HazoBute cepy npruMeHEHUST BOJIOKOHHO- ONTHYECKUX KaOee.
1 )MarucrapanbHas CBA3b;

2)30HOBAs CBS3b:

3)ceTu noctymna;

4)xabebHOE TeICBUICHNE

19. HazoBure cepy npruMeHEHUST MHOTONAPHBIX JJIEKTPUUECKUX Kabesel (BuTas mapa)
1 )MarucrapanbHast CBsI3b

2)30HOBasI CBSI3b

3)cetu noctyna u JIBC

4)xabebHOE TeICBUICHUE

20. KakoBa 1moJioca mpoImyCcKaHus JIMHAA CBSI3U Ha MHOTOMAPHBIX AJIEKTPUUECKUX KaOesx.
1)0,3-3,4 xI'1;
2)0-100 xI'my;
3)0-2 ml1;
4)0-10 mI1.
14.1.2. Dx3aMeHAIlUOHHbIE TECThI
1. DranoHHast MOAENH B3aUMOACHCTBUS OTKPBITBIX CUCTEM COAEPKUT 7 ypoBHel. Kakue QyHKIIMN

MoJieN1 00ecreunBaroTCsl Ha (PU3MUECKOM YpOBHE:
1) opranu3anus U NPOBEJCHUE CUTHAJIOB MEX/1Y NMPHUKIAHBIMH ITPOLECCAMU;
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2) ynpaBJeHHE COCTMHEHUEM, YIIPABICHUE OITMOKAMH, CETEBOM CEPBUC;

3) MapupyTu3anus, aapecarus, YCTaHOBIICHUE U OCBOOOXKICHUE BbI30BOB. CerMEHTHPOBAaHUE U
00beIMHEHUE OJIOKOB JaHHBIX;

4) ycTaHOBJICHHWE W TIOATBEPXKJICHUE COCAMHCHUU. YTpaBlieHHe OmMOKaMu (ITpoBepKa Y4ETHOCTH
WA KOHTPOIILHBIX CYMM);

5) obecnieunBaeT HEOOXOAMMOE B3aUMOICHCTBUE CO CPEION Mepeaayn;

6) He 3HaI0.

2. DranoHHast MOJIENb B3aMMOJICHCTBUS OTKPBITHIX CUCTEM COACPKUT 7 ypoBHel. Kakue ¢pyHkunu
ATAJIOHHOW MOJIENU BBIIIOJIHAIOTCS HA KAHAJIBHOM YPOBHE:

1) opranusanus v MpoBEAECHUE CUTHAJIOB MEXy NPUKJIAJHBIMU MIPOLIECCAMY;

2) ynpaBieHHE COeIMHEHUEM, YIIPABICHUE OIMOKaMH, CETEBON CEPBUC;

3) MapuipyTusanus, agpecanus, YCTAaHOBICHUE U OCBOOOXKIeHNE BbI30BOB. CEerMEeHTUPOBAHUE U
00bequHeHNE OJIOKOB TaHHBIX;

4) ycTaHOBIIEHHE U TOATBEP)KICHUE COCITUHEHUN. YTpaBieHUe omHnOKkaMu (MpoBepKa YETHOCTU
W KOHTPOJIBHBIX CYMM);

5) obecrieunBaeT HEOOXOAUMOE B3aUMOJICHCTBUE CO CPEIOil Mepeaayn;

6) He 3Ha0.

3. DTanoHHAast MOJIENh B3aUMOJICHCTBUS OTKPBITBIX CUCTEM COACPKUT 7 ypoBHeH. Kakue QpyHKimm
ATAJIOHHOW MOJIENIH BHITIONHSIFOTCS HA CETEBOM YPOBHE:!

1) opranuzanus 1 MpoBeIeHNE CUTHAIOB MEX/1y MPUKIIAAHBIMU MPOIIECCaMHU;

2) ympaBJeHHE COSTMHEHUEM, YIIPABICHUE ONTMOKAMH, CETEBOW CEPBUC;

3) MapuipyTu3auus, agpecalnusi, yCTaHOBIEHUE U OCBOOOXKIeHHE BbI30BOB. CerMEeHTUPOBAaHUE U
00beIMHEHUE OJIOKOB JAHHBIX;

4) ycTaHOBIIEHHE U TOATBEPXKICHUE COCAMHEHUN. YTpaBlieHue omuOKkaMu (IpoBepKa YETHOCTHU
WA KOHTPOIILHBIX CYMM);

5) obecnieunBaeT HEOOXOAMMOE B3aUMOICHCTBUE CO CPEION Mepeaayn;

6) He 3HaIo.

4. DtanoHHas MOZEIb B3aUMOACHCTBHSI OTKPBITBIX CUCTEM colepkHT 7 ypoBHel. Kakue pynkumn
ATAJIOHHOW MOJIENN BBIIOJIHSAIOTCSA HA TPAHCIIOPTHOM YPOBHE:

1) opranusanys v MpoBEAECHUE CUTHAJIOB MEX ]y NPUKJIAJAHBIMU MIPOLIECCAMY;

2) ynpaBieHHUE COEMHEHUEM, YIIPABICHUE OIMOKaMH, CETEBON CEPBUC;

3) MapuipyTu3anus, agpecanus, YCTAaHOBICHUE U OCBOOOXKIeHNE BbI30BOB. CEerMEHTUPOBAHUE U
00beauHEeHNE OJIOKOB TaHHBIX;

4) ycTaHOBIIEHHE W TOATBEP)KICHUE COCITUHEHUN. YIpaBieHUe omHnOKaMu (MpoBepKa YETHOCTU
VI KOHTPOJIBHBIX CYMM);

5) obecrieunBaeT HEOOXOANMOE B3aUMOJICHCTBUE CO CPEIOii Iepeaayn;

6) He 3Ha0.

5. UTo MOHMMAIOT 1MOJ] MAKCUMAaJIbHBIM 3HAYEHUEM CITYy4allHOTO CUTHAJIa pmax:

1) MakcuMaJIbHOE 3HAUEHUE CUTHAJIa HAa UHTEpBajle BpeMeHU | cek;

2) MakCUMaJIbHBIM 3HAUEHUEM CHTHAJIa Ha UHTEpBajle CeaHca CBS3H;

3) 3HaueHue CUrHajia, KOTOPOE MPEBBIIIAETCS C JOCTATOYHO MAJION BEPOSITHOCTBIO;
4) 3HAYCHHE CUTHAJIa B TOYKE C MAaKCUMAJIbLHOM MPOU3BOTHON MEPBOTO MOPSIIKA;

5) He 3HaI0.

6. 1. [Ipu nepenaye aHAJIOTOBOTO CHTHAJA MO KaHAIY CBSI3M YUYHUTHIBAIOT CJIEIYIOLIME OCHOBHBIE
XapaKTepUCTUKN 00bEMa CUrHazia:

1) nIUTEeNbHOCTD CUTHAJIA, YaCTOTa CUTHAJA, MOIIIHOCTb CUTHAJIA;

2) JIMTENbHOCTH CUTHAJA, IIUPUHA CIIEKTPa CUTHAJIA, MOLIHOCTh CUTHANIA;

3) NIUTENBbHOCTh CUTHANA, IIMPUHA CIIEKTPa CUTHAJIA, TUHAMUYECKUI 11aIa3oH,;

4) nuk (axkTop cUrHala, 4acTOTa CUTHAJA, TMHAMUYECKUH TH1ana3oH;
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5) nuk akrop curuana,

7. Ilpu nepenavye aHAIOrOBBIX CUTHAJIOB 10 KaHAJTY CBSA3M YUUTHIBAIOT CIEAYIONINE XapaKTEPUCTH -
KM €MKOCTH KaHaJla CBS3HU:
1) TeMneparypy KaHaia, BIaXXHOCTb Cpe/bl (KaHajla), JJIUTEIbHOCTh CYILIECTBOBAHUS KaHajla CBA-

34,

2) TeMIiepaTypy KaHaiya, BpeMs JIeUCTBUsI KaHaia, MOJI0CY IPOIYCKaHUs KaHaa;

3) IMHAMUYECKHI TUana3oH, BpeMs JeHCTBUS KaHala, MOJI0CY MPOIyCKaHUs KaHaIa,

4) TMHaMUYECKUH HAaINa30H, BIAXKHOCTh Cpeibl (KaHaia), JUIMTEbHOCTh CYIIECTBOBAHUS KaHala
CBSI3H;

5) NpOTsHKEHHOCTH KaHaJa, BUJl MOIYJISILIMY CUTHAJIOB, HAIMYUE U YPOBEHb NTOMEX;

8. Haznauenue nuddepeHnnaibHoi cucTeMbl

1) CoequHeHune ITBYXMPOBOIHON a0OHEHTCKOM JTMHUH C YETHIPEXITPOBOIHBIM OKOHUYAHHUEM KaHajia
T4

2) MuddepennmpoBanue TenedOHHOTO CUTHAIA
3) Pa3Bsi3ka BXojia ¥ BBIXOJIa KaHasla
4) YcrpaHeHue 5X0 CUTHAJIOB

9. HazoBuTe Ha3HaUYCHHE MYJIBTUILIIEKCOPA
1) OObenuHeHne pasaeaeHue KaHaloB

2) YcuneHue CUTHaIOB

3) Monynsiiusi CUTHaJIOB

4) PerpaHcnsnus CUTHAJIOB

10. Heo6xoauMocTh omnepaiuu “KBaHTOBAaHHME CUTHAJIA 110 YPOBHIO BBI3BaHA:
1) obecricueHre KOHEUHOTO KOJTMYESCTBA 3HAYCHHUI CUTHAJIA;

2) obecrnieueHne BHICOKOW TOYHOCTH TIEPEIayH;

3) CHMKEHUE YPOBHSI IIyMOB;

4) cHIKEeHHE TpeOOBaHMI K anmaparype;

5) obecnieuenue crabunbHocTH Xapakrepuctuk LICI;

11. HepaBHOMEpHOE KBaHTOBaHHUE NIPUMEHSIETCS JUISL:
1) pacmmpeHus: AMHAMHYECKOrO 1Maa30Ha;

2) yBEJINYEHMSI YUCIIa YPOBHE;

3) yMEHbIIICHUE YHCTIa YPOBHEH;

4) yBenuueHNe OTHOIICHHS CUTHAJ/IIIYM;

5) yMEHbIIICHUE OTHOIICHHS CUTHAJI/TITYM;

12. OcHoBHOE cBoiicTBO pereneparopa L[CII:

1) ycunuBaeT curHall ¢ HaKOIUIEHHEM IITYMOB;

2) BoccTaHaBIMBAET (OPMY CUTHAJIA C HAKOTUICHUEM IITYMOB;
3) BoccTaHaBIMBAET CUTHAN 0€3 HAaKOIUICHUS IIIyMOB;

4) ycunuBaeT CUTHAI 0€3 HaKOTUICHHS IITyMOB;

13. KBanTOBaHME IO YPOBHIO 3TO:

1) 3amMmeHa MrHOBEHHOT'O 3HAYCHHUSI CHTHAJIa O KANIIIMM IeJIOYHCIICHHBIM 3HAYCHUEM
2) 3aMmeHa MTHOBEHHOTO 3HAYCHUS CHUTHAJIa MAaKCHMaJIbHBIM 3HaYCHHUEM

3) 3amMeHa MrHOBEHHOTO 3HAYEHHUs CUTHAJIAa MUHUMAJIbHBIM 3HAY€HUEM

4) 3aMeHa MTHOBEHHOTO 3HAYCHHS CUTHAJIA CPETHEM 3HAYCHHUEM

14. ITpu KM npoucxoaur:

1) ZIByXypOBHEBBII CUT'HAJ IPEBPAIIAETCS B MHOTOYPOBHEBBIM
2) MHOTrOypOBHEBBIH NIPEBPAIIACTCS B IBYXYPOBHEBBIM
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3) Yucno ypoBHEH HE MEHsIETCA
4) Yucno ypoBHEH CTAaHOBHUTCS HEYETHBIM

15. IIpu perenepaiivi IPOUCXOIUT
1) Ycunenue curnana

2) OrpanuveHue CUTHAJIA

3) BoccranoBienue GpopMbl cUrHaia
4) KanubpoBka curHasna

16. Iyst onupoBKU CUTHANIA UCTIOIB30BAJIM PABHOMEPHOE U HEPABHOMEPHOE KOJUPOBAHUE C OIH -
HAKOBBIM YHUCJIOM Pa3psiioB. JlJis MalbIX YpOBHEW CHTHAJa OTHOIIEHWE CUTHAJ/IIYM KBAaHTOBaHUS MPHU
paBHOMEPHOM KOJMPOBaHUH Oy/eT

1) 6onbie;

2) paBHO;

3) MeHblIIE;

4) HE 3HAIO,

YeM MpU HEPABHOMEPHOM KOJAMPOBAHUMU.

17. ITpu ananoroBom kommnanaupoBaHuu curaiioB B LICII ucnosib3yroT KOMIIPECCOpbI AJIA:
1) pacmmpeHus 4acTOTHOTO IMana3oHa;

2) CHU)KEHUS YPOBHS 111yMOB;

3) pacupeHuss AMHAMUYECKOTO JUara3oHa;

4) cxaTusl TMHAMUYECKOTO JMara3oHa;

18. IIpu HenMHEHHOM KOMIAHAWPOBAHWU IHANA30H BXOAHBIX CHTHAJIIOB pa3OMBAIOT Ha psJ Cer-
MeHTOB. [Ipu 3TOM pa3mepbl cCOCEHUX CETMEHTOB HaXOAATCA B CIEIYIOIINX COOTHOIICHUSX

1) Bce cerMeHThl OMHAKOBHI;

2) oTIMYaloTCA B € pa3 (OCHOBaHUE HATYpaJIbHOTO Jorapudma);

3) omnuaroTcs B 2 pasa;

4) ommyatorest B 10 pas;

19. Onepanusi HEMTMHEWHOTO KOAMPOBAHUS CONEPXKHUT CIAEAYIOIINE dTanbl (yKa3aTh B MPaBHUIBHOM
MOPsIIKE HOMEpa COOTBETCTBYIOIIUX OTBETOB):

1) BBIZICIIEHHE TIOCTOSTHHOM COCTABJISFOIIICH;

2) dopMHpoBaHUE KOJla BHYTPU CETMEHTA;

3) bopmupoBaHUE KO/Ia CETMEHTA;

4) omnpezenieHUE 3HAKA;

20. HenuueiHbIH KOMIIaHAEP OAHOBPEMEHHO BBITIOIHSAET CIEAYIOMNE (PYHKIUH
1) cxxaTe AMHAMUYECKOro AMana3oHa, KBAHTOBAaHHWE IO YPOBHIO, ()OPMHPOBAHUE JIBOMYHOTO

KOJIa.
2) yacTOTHas CeJeKIus, KBAaHTOBAHUE IO YPOBHIO, POPMUPOBAHUE IBOMYHOTO KOAA.
3) cxxaTue TMHAMHMYECKOTO JUara3oHa, JMHEHHOe KoAupoBaHue, OPMHUPOBAHUE JBOUYHOTO KOJA.
4) cxxaThe TMHAMUYECKOro JMara3oHa, KBaHTOBAHUE IO YPOBHIO, IIOMEXOYCTOMUMBOE KOAUPOBA-
HUE.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
1. CrangapTu3anus TeJIEKOMMYHUKAIUOHHBIX CETEN U CUCTEM
2.CurHassl JIEKTPOCBSI3U
3.®opmupoBaHue HUPPOBOTO CUTHATIA
4.KabemnpHble TMHUU CBS3H
5. BosokoHHOONITHYECKHE KAabeIn
6. Ceru paguonocryna
7. KommyTanus KaHajaoB M1 KOMMYTalus [TIAKETOB
8. JlaTunku TeMiieparypsl
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9. JlaTuMKu 1aBIEHUS U BIAXKHOCTU

10. OxpaHHO-TIOkapHasi CUTHAJIU3ALIHS

11. CTpyKTypHBIE CXEMBI aBTOMATU3UPOBAHHON CUCTEMBI KJIIUMAT KOHTPOJIS 3JaHUI U TOMELLEHUI
12. CtpyKTypHas cxeMa MUKPOKOHTpoOJIIEpa

13. ITopTh!l BBOJIa-BBIBO/IAa MUKPOKOHTPOJIIIEPOB

14. TaliMmepbl MUKPOKOHTPOJIEPOB

15. YerpoiicTBO naMsaTH MUKPOKOHTPOJLIIEPOB

16. CtpykTypa nporpaMmbl MUKPOKOHTPOJIEPOB

17. XapakTepuCTUKHN pETUCTPOB

18. Yauepcanbubiii npuemoniepeaarduk (USART)

19. MaremaTtrnueckoe MOJIEIMPOBaHKUE TEIVIOBOTO PEXXUMA TOMELLEHUS

20. ABTOMaTH3UPOBAHHBIE CUCTEMBI YUE€Ta TEIUIOBOM YHEPTUHU, TOTPEOISIEMOM B TOMEIIICHUHT

14.1.4. Temsb1 npoekTos I'TTIO
Pa3pabotka u uccnenoBanue anropurMa (pyHKIMOHUPOBAHMS allapaTHO-IIPOIPAMMHBIX CPEICTB
MOJICUCTEMBI "KIIMMAaT-KOHTpOJb". PazpaboTka u uccnenoBanue paauomonaemon Wi-Fi. Paspabortka u uc-
cienoBanue YCII/l na 6a3ze mukpokoHTposuiepoB STM, Munannp.

14.1.5. Tembl 1a00paTOpHBIX padoT
HccnenoBanue nHTEp(EHcoB U NPOTOKOJIOB A0OHEHTCKUX YCTPOMHCTB.
HccnenoBanne MUKpPOKOHTPOJUIEPOB.
[TporpaMMupoBaHie MUKPOKOHTPOJIJIEPOB

14.1.6. MeToau4ecKkue peKoMeHaluu

Y4eOHbI MaTepuall u3naraeTcss B popme, MPEArnoIaraoneil caMoCTOSTeIbHOS MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNbHAs paboTa CTYACHTOB UTPAET PELIAONIYI0 POJb B
XO7I€ BCEro y4eOHOro npoiiecca.

HauaTth u3ydyeHue TUCHUIUTUHBI HEOOXOIUMO CO 3HAKOMCTBAa ¢ pabouell mporpaMMoii, CIUCKOM
y4e0HO-METOJMYECKOr0 U MporpaMmHoro obecrneueHus. CamocrositenbHas padoTa CTyJeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHUagaMu, BHITIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIAaHOM.

B mporuiecce nzyueHus AUCUMITIMHBI Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEeryiaspHO
oOpalarbCsi K peKOMEHIyEMO JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; MoJjib30-
BaThCs uepe3 KaOWHET CTYJAeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTeNIbHBIMH pPECypcamMu SJIEKTPOHHO-
OMOIMOTEYHON CUCTEMBI, a TaKXe OOIIEJTOCTYMHBIMH HHTEPHET-TIOPTAlaMH, COACPKAIIMMHU HaydHO-
MOMYJISIPHBIE U CHEIUATM3UPOBAaHHBIE MAaTEPUAIIbI, TOCBSIIEHHBIE PA3IMYHbBIM aclekTaM y4eOHO# auciu-
IIJIMHBI.

[Ipu caMOCTOATENEHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIallUSIM:

- YTCHHUC WX NPOCMOTp MaTCpuajia H€06XO,Z[I/IMO OCYMCCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEW; Ha OCHOBAHMM U3YYEHHOTI'O COCTABUTH T€3UChl. OCBOMB MaTepHal, MOIMbITATbCS COOTHECTH TEOPHUIO
C IpUMepamMu U3 IPaKTUKHU;

- €CJIM B TEKCTE BCTPEYAIOTCS TEPMUHBI, CIEAYET BBIACHUTh MX 3HAUYEHHUE ISl TOHUMAHUS Jajb-
HEWILIEro MaTepuania;

- He00XOIMMO OCMBICITUBATh MPOYUTAHHOE M U3YUEHHOE, OTBEYATh HA MPEJI0KEHHBIE BOITPOCHI.

CryneHTbl MOTYT NHOJy4aTh MHAWBUAYAJIbHbIE KOHCYJIBTAIl[MM C HCIIOJb30BAaHUEM CPEACTB Teje-
KOMMYHHUKAI1H.

[To mucnuIUIMHE MOTYT MPOBOJUTHCS IOTIOJTHUTEIbHBIC 3aHATHS B (popme BeOMHapoB. Pacnicanwue
BeOMHApOB MyONIMKyeTcsl B KaOMHETe CTy/AeHTa Ha caiite YHuBepcureTa. 3anuch BeOnMHapa myOIuKyeTcs B
AJIIEKTPOHHOM KYpC€ 10 AUCIUIUIMHE.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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