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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI

ABTOMATH3HPOBAHHOE MPOEKTHPOBAHNE KOMIIOHEHTOB MH(pOKOMMYHUKAUOHHBIX cucTeM (I'TIO-
4.2)

YpoBeHs 00pa3oBaHus: BbICcIee 00pa3oBaHue - 0aKkaaaBpuaT

Hanpasnenne noxarorosku / crneuuanbHocTh: 11.03.02 MHpokoMMyHUKALMOHHbIE TEXHOJIOTHM M
cUCTeMbI CBSI3U

HanpasnenHocts (mpo¢uis) / cierpanu3zanus: CucreMbl paiMocBs34 U PaIHOI0CTyNAa

®opma oOydyeHus: 3a04Hasg (B TOM 4YHCJe ¢ NMPUMEHEHHMeM IMCTAHIMOHHBIX 00pa30BaTeJbHBIX
TEXHOJIOTHil)

@akynbreT: @O, PaKyJIbTET IMCTAHIUOHHOTO 00yUYeHU S

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALUI M OCHOB PaAUOTEXHUKH

Kypc: 4

Cemectp: 7

Yuebnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 CamocTrosTenbpHast paboTa moj pyKOBOJICTBOM 8 8 4acoB
MIpeTo/IaBaTeIst
2 KoHTposib camocTosTenbHON paboThI 2 2 4acoB
3 Bcero koHTakTHOM pabOThI 10 10 4acoB
4 CamocTosiTenbpHas paboTa 94 94 4acoB
5 Bcero (0e3 ax3aMeHa) 104 104 4acoB
6 IToxroroska u caada 3ayera 4 4 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.E.

KontponsHubie paboThl: 7 cemectp - 1
3auet: 7 cemecTp

Tomck 2018

CornacosaHa Ha noprtane Ne 42476



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) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
ITpodeccop kad. TOP A. B. ITyroBkun
noreHT kag. TOP C. N. boromosos

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®J10 . I1. Yepkammna
3aBenyromnuii BeITycKaroIen kag.

TOP A. A. Tenbuep
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3oBa

JlonieHT Kadenpsbl TeIeKOMMYHHKa-
Ui 1 ocHOB paguotexHuku (TOP) C. U. boromornos

CornacosaHa Ha noprane Ne 42476 2



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-
TU3UPOBAHHOE MPOCKTUPOBAHHE KOMIIOHEHTOB WH()OKOMMYHUKAITMOHHBIX CHUCTEM (JIaTYUKH, MHKPO-
KOHTPOJUIEPHI U T.I1.).

2. MecTto mucuuniuHbl B ctpykrype OIIOII

JucuumuinHa « ABTOMAaTU3UPOBAaHHOE MPOEKTUPOBAHME KOMIOHEHTOB MH(POKOMMYHHUKAIIMOHHBIX
cuctem (I'TIO-4.2)» (b1.B./IB.8.2) otHOCUTCS K O10KY | (BapraTuBHAs 4acTh).

[TpenmecTByOIKUMH AUCUUIUIMHAMH, (POPMUPYIOIIUMH Ha4YaJdbHbIC 3HAHMS, SBISAIOTCA: ABTOMa-
TU3UPOBAHHOE IPOEKTUPOBAHUE KOMIOHEHTOB MH(POKOMMYHUKaMOHHBIX cucteM (I'TIO-4.1), Monenupo-
BaHME AJIEMEHTOB U yCcTpoMcTB panuocsssu (I'TI0-3.1).

[Tocnenyromumu AMCUUIUIMHAMY ABIstoTCA: [IpenaumniomMnas npakTuka.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

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

— TIK-15 ymenuem pa3pabarbiBaTh 1 0GOPMIIATH PA3IMYHYIO IPOEKTHYIO U TEXHUYECKYIO TOKY-
MEHTAIHIO;

— TIK-19 TrOTOBHOCTBIO K OpraHu3anuu padboT MO MPAKTUYECKOMY HCIOJIB30BAHHUIO M BHEIpPE-
HUIO PE3YJIbTAaTOB UCCIIEOBAHNI;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

—  3HATh LEJH U 3aJ1a4d TPYNIIOBOIO MPOEKTHOIO OOYUYEHUS: OCHOBBI IPOEKTHOM AEATEIbHOCTH;
MHAMBUAYaJIbHbIE 3a1a4uk B pamkax ['T1O.

— yMmeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIIbI IPU peaTu3alii IPOEKTOB; IPAKTUYECKH HC-
M0JIb30BaTh 3HAHUS M HABBIKH B PAMKax MPO(heCCHOHANBHOMN JesITeTbHOCTH.

— BJaJeTh NpoQeccHoHaIbHBIMU HaBBIKAMH PEIICHUS WHAMBUAYAIbHBIX 3a/1a4 MPH BBIOJIHE-
HUU MPOCKTA.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

7 cemecTp

KonrakTHas pabota (Bcero) 10 10
CamocrosiTenpHas paboTa o1 PyKOBOJICTBOM 8 8
npenoaasaresns (CPII)
KonTpoas camocTosrensHoit padotsl (KCP) 2 2
CamocTosiTenbHas paboTa (Bcero) 94 94
[ToaroroBka K KOHTPOJIBHBIM paboTaM 15 15
BoinonHeHne HHAUBUAYATbHBIX 3a/1aHUN 16 16
CamocTosiTenbHOe U3yuyeHrne TeM (BOIPOCOB) 36 36

TEOPETUYECKOI YacTu Kypca

[ToaroroBka 1 HaMCaHKWE OTYETA MO MMPAKTUKE 19 19

Hpe)lCTaBJ'IeHI/IC OTUYCTA 110 MPAKTUKE K 3aIUTEC
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Bcero (0e3 ax3ameHa) 104 104
IToaroroBka m cmada 3auera 4 4
OO01mast Tpy1I0eMKOCTb, 4 108 108
3aueTHpie EanHnIie 3.0
5. Conep:xanne TUCUMILITHHBI
5.1. Pa3nessl AuCHUIIMHLI 1 BUALI 3aHATHIA
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Tabmuua 5.1 — Pa3nensl AUCHUIUIMHBI M BUIbI 3aHSATHI
Bcero
Cam. Hacos dopmupyemblie
Ha3Banus pa3nenoB IuCIUTITHHB CPIl,u | KCP,u (6e3
pab., g KOMIICTCHITUU
9K3aMcH
a)
7 cemecTp
1 Onpenenenue nenen u 3a1ay 3Tana MpoeKTa 1 2 11 12 IIK-15, IIK-19
2 Pa3paboTka (aKkTyam3anus) TEXHHIECKOro 2 14 16 [IK-15, TIK-19
3a/IaHMsl ATAra MPOEKTa
3 [TocTaHOBKAa MHAMBUYaIbHBIX 33124 B 2 14 16 IIK-15, IIK-19
pamMKax BBITIOTHEHUS 3Tara MpoeKTa
4 BpINOJIHEHNE MHIMBU1yaJIbHBIX 33124 B 1 28 29 IIK-15, IIK-19
paMKax sTamna mpoeKTa
5 CocTaBnenue oTuera 1 19 20 TIK-15, IIK-19
6 3amuTa oT4eTa O BEINOJIHEHHUH JTara 1 8 9 TIK-15
IIPOEKTa (PELIEH3UPOBAHUE OTUETA)
Hroro 3a cemectp 8 2 94 104
Hroro 8 2 94 104

5.2. Conep:xanue pa3aejioB JUCHHUILNIMHBI (CAMOCTOATEIbHAsI Pa00Ta M0/ PYKOBOACTBOM

npenoaaBaTeJis)

ConepxaHue pa3aenoB TUCHMIUIMH (CaMOCTOsATeNIbHas paboTa Mo pyKOBOJCTBOM IPEMNoAaBaTesIs)
npuBesieHo B Tabuuue 5.2.
Tabmuna 5.2 — Coneprkanue paszienoB JUCHUIUIMH (CaMOCTOATENIbHAS padoTa 1ol pyKOBOACTBOM IIPETO-

JlaBaTesis)
ConepsxaHue pa3eioB TUCIHILINHEI
AP Pasil AmeHt Tpynoemkocts, | Dopmupyemblie
Ha3Banus pazzaenos (camocrosiTenpHas paboTa Moy
q KOMIIETEHIUN
PYKOBOJICTBOM TTPETIOIaBATESI )
7 cemecTp
1 Omnpenenenue neneid | OCHOBHBIC IOHATUSA U ONpeAeTeHIs HHPO- 1 [IK-15
Y 3a]1a4 dTara MpoeKTa | KOMMYHUKIIMOHHBIX CUCTEM
HTtoro 1
2 Pa3pabotka JlaTauKku ¥ TepMHUHAJIBHBIE YCTPOHCTBA (MHU- 2 IK-15
(axTyanusanus) KpOo(OHBI, BUCOKAMEPBI, JaTYUKH TEMIIepa-
TEXHUYECKOTO 33/IaHMs | TYPBI, BIAXXHOCTH, IBM)KCHUS | T.1.). Pacuer
3Tamna npoeKTa U IPOCKTUPOBAHHUE.
HTtoro 2
3 ITocTaHoBKa Pa3zpaboTka 1 ucciaenoBanue paaoMoIeMOB 2 I1K-15, IIK-19
4
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HHAWBUAYaJIbHBIX
3aaa4 B paMKax
BBIIIOJIJHCHUA J3Talla

Wi-Fi. Pa3pabotka u nccinenoanue Y CITJ]
Ha 6a3e MukpokoHTposuiepoB STM, Mu-
JaHJIp.

fipockTa Hroro 2
4 BeinosnHeHue IIporpamMmmupoBaHUE MUKPOKOHTPOJIIIEPOB. - 1 [TK-15, I1IK-19
WH/IMBUyaTbHBIX [IpoekTrpoBaHKE JIEMEHTOB U y3JI0B ceTeil
3aJla4 B paMKax dTana | paguofoctyna. MareMaTnueckoe MOAEIupo-
MPOEKTa BaHUE, TPOCKTUPOBAHKE Y3JIOB cOOpa 1 00-
paboTku HHPpOpPMAITUN. AITOPUTMBI PaOOTHI
U IIporpaMMHOE 00ecriedeHre ITUX Y3JI0B.
Hroro 1
5 CocrtaBnenue ordeta | CTpyKTypHasi cxemMa HHG)OKOMMYHHUKAIIMOH- 1 IIK-15, ITIK-19
HOI cucTembl. Be1OOp 21€eMEeHTOB.
Hroro 1
6 3ammra oTyera o [Ipe3eHTanus pe3ynbTaToB, MOJTYYECHHBIX B 1 IK-15
BBITIOJIHEHUH HTaria XOJI€ BBITIOJHEHUS IPOEKTA
TipoexTa Hroro 1
(peuieH3upoBaHue
OTYeTa)
Hroro 3a cemectp 8

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NMPeAblTy IIUMH)

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMPI) AUCHUIIIMHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTAaBICHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznienoB qaHHON AUCHIUTUINHBL, 1711 KOTOPBIX HEOOXOAUMO
HayuMeHOBaHME TUCIUILIMH M3y4eHHE 00ECIICUNBAIONINX M 00ECIIEYNBAEMBIX TUCITUTIIINH
1 2 3 4 5 6
[IpeamecTByromue JUCUUTIIUHBI
1 ABTOMaTH3UPOBAaHHOE MPOEKTUPOBA-
HUE KOMITOHEHTOB WH()OKOMMYHHUKAITH- + + + +
oHHbIX cucteM (I'TIO-4.1)
2 MogenupoBaHUE 3JIEMEHTOB U
N + + +
yctpoiict paauocsszu (I'TIO-3.1)
[Tocnenyrouiye TUCHUIIITUHBI
1 TlpennumioMHas mpakTHKa + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YyYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYCHHU AUCIUIUTHHBI, U BUOB 3aHs -

THH
KoMrerenmu Bunel 3ansTrii
DopMBI KOHTPOJIA
u CPII KCP Cawm. pa6.
IK-15 + + + KonTponsHnas padota, 3amura oT1-
yeta, Otuer no ['TIO, IIpoBepka
KOHTPOJIBHBIX paboT, 3adet, TecT
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IK-19 + + + KonTponsHnas padota, 3amura oT1-
yeta, Otuer no ['TIO, ITpoBepka

KOHTPOJIBHBIX paboT, 3aver, TecT

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
He mpenycmotpeno PVYII

8. Konrpoab camocTosiTe/IbHOM padoThl
Buibl KOHTPOJISI CaMOCTOSTENBHON pabOThI MpUBEIeHHI B Tabmuiie 8. 1.
Ta6muia 8.1 — Bugbl KOHTPOJISI CAMOCTOSITEIBHON PadOoThI

Ne Bun koHTpOJs caMOCTOSTENLHON paboThI prﬂ(?{zh:;oc“ 225;4:%}:1?;;6
7 cemecTp
1 | KontponbHas pabota 2 [TK-15, I1IK-19
Hroro 2

9. CamocrosiTesibHAsi padoTa
Bunasl camoctosiTenbHOI paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
Bupasl camocrositensHor | Tpynoemkocts, | DopMupyemblie
HasBanus paznenos a Py ’ PMHPY DopMBbI KOHTPOJIS
paboThI q KOMITETEHITUU
7 cemecTp

1 Onpenenenune CamocrosiTenbHOE U3yye- 8 [IK-15, TIK-19 |3auert, KontponbHas
nesnen u 3aaaq HUE TeM (BOTIPOCOB) T€O- paborta, TecT
JTamna npoeKTa pPETUYECKOI YacTu Kypca

[TonroroBka Kk KOHTPOIIb- 3

HBIM paboTam

Hroro 11
2 Pazpabotka CamocTosTenbsHOE U3yde- 10 IIK-15, I[IK-19 |3ayet, KonTpoabHas
(axTyanuzarus) HUE TeM (BOMPOCOB) TE€O- pabota, TecT
TEXHUYECKOTO PETHUYECKOM YyacTH Kypca
3alatud ITdna [ToaroroBka K KOHTPOJIb- 4
TpoeKTa HBIM paboTam

Hroro 14
3 ITocTaHoBKa CamocTosTenpHOE U3yde- 10 [TIK-15, I[IK-19 |3ayet, KonTponabHas
UHJAMBUIyaJIbHBIX | HUE TeM (BONPOCOB) TEO- pabora, TecT
3a/1a4 B paMKax pPETHUYECKOM YacTH Kypca
BBITIOJTHEHHUS dTaIll

OJHCHUA STANA I 175 nroToBKA K KOHTPOJIB- 4

TpocKTa HBIM paboTam

Hroro 14
4 BrInoHeHue CamocrosiTenbHOE U3yye- [IK-15, TIK-19 |3auet, KoutponbHas
WHJAMBUIYAIbHBIX | HUE TeM (BOMPOCOB) TEO- pabota, TecT
3a/1a4 B paMKax pPETUYECKOM YacTu Kypca
Tafia poekta Beinonnenne nHAUBHY- 16

aJbHBIX 3aJJaHHUI
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[ToaroroBka Kk KOHTPOJIb- 4

HBIM paboTam

Hroro 28
5 CocraBnenue IloaroroBka u HamMcaHue 19 [IK-15, IIK-19 |3aget, OT4eT 110
oT4era OT4YETa 10 IPAKTUKE I'TIO, Tect

Uroro 19
6 3amuta otueta o | [Ipencrasiienue otTuera 8 IK-15 3auer, 3amura oT4e-
BBITMIOJTHEHUH dTana | Mo MPaKTHKE K 3aIUTe ta, KonTpomnbHas pa-
IPOEKTa Virtoro 8 6ota, OTueT 1o
(peuieH3upoBaHUe I'TIO, Tect
OTYeTa)

BrinosnHenne KOHTPOJIb- 2 I1K-15, TIK-19 |KontponbHas pabdo-

HOU pabOTHI Ta
Hroro 3a cemectp 94

[TonroroBka u ciaya 3a- 4 3auer

yeTa
Hroro 98

10. KonTpoab camocTosiTeJIbHOI padoThl (KYpCcoBOii MPOeKT / KypcoBasi padora)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. OcHOBBI TIOCTPOEHUS WH(POKOMMYHHUKAITMOHHBIX CHUCTEM M ceTel [DJIeKTpOHHBINH pecypc]:
Yuebrnoe nocobue / A. B. ITyrokun - 2014. 156 c. JlocTyn u3 TU9HOTO KaOMHETA CTYJACHTA - Pexum 10-
cryna: https://study.tusur.ru/study/library/ (mara o6pamenus: 09.08.2018).
2. Ceru nepenaun JaHHBIX [DIEKTPOHHBIN pecypc]: Yuebnoe nocodue / A. B. ITyroBkuH - 2015.

138 c. Joctyn u3 nuyHOro KabmHeTa cTyneHTa - Pexxum moctyma: https://study.tusur.ru/study/library/
(mata oopamenwusi: 09.08.2018).

12.2. lonostHUTEILHAS JIATEPATYpa
1. TenekoMMyHHMKAIMOHHBIC CHCTEMBbI [DJEKTPOHHBIN pecypc]: YuebHoe mocoodue / [TyroBkuH
A. B. - 2007. 202 <c¢. J[loctym u3 JMYHOTO KaOWHeTa CTyldeHTa - Pexum gocryna:
https://study.tusur.ru/study/library/ (nata o6pamenus: 09.08.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Merogudeckoe mocobue Mo MPOrpaMMHPOBAHHIO MUKPOKOHTPOJUIEPOB [DIIEKTPOHHEIN pe-
cypc]: Yuebno-merommueckoe nocooue / MykamieB A. M., [IyroBkun A. B., I'ybapesa P. B., Copokuna E.
C., boituenko A. B. - 2015. 45 c. (pekoMeHI0BaHO TSI MPAKTUIECKOH, TAOOPATOPHON U CaMOCTOSTEIb-
HOM  pabotel)  Jloctym w3  JuMYHOro  kKabuHeTa  cTyaeHTa -  Pexxum  goctyna:
https://study.tusur.ru/study/library/ (mata odbpamenus: 09.08.2018).

2. Meromudeckoe mocobue 1mo nporpaMMupoBaHuto MUKpOoKoHTpoiepoB AO «ITKK Mwumanmp»
[DnexTpoHHBIi pecypc]: YuebHo-MeToanueckoe nmocodue / [Tyropkun A. B., Kyan 1. A., Axmeros H. K.,
boriuenko A. B. - 2016. 70 c. (pekoMeHAOBAHO ISl TTPAKTUYECKOM, JIAOOPAaTOPHON U CaMOCTOSATEIHHOU
pabotsl) JlocTym U3 TUYHOTO KaOWHETa CTyneHTa - Peskum moctyma: https://study.tusur.ru/study/library/
(mara ob6pamenus: 09.08.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

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

1. Ilpu u3ydeHHMH IUCHMIUIMHBI peKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, MH(OpMaru-
OHHO-CIIPAaBOYHBIM ¥  IOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE U NIPOrPaMMHOe odecriedeHne TUCIUHILTHHBI

Kabuner st caMoCTOATEIHbHON PabOTHI CTYICHTOB

ydeOHast ayTuTOpus JJIsl IPOBENEHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIIEHHE JUTS TIPOBEICHUS
TPYMMNOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAIINH, TOMEIIEHUE ISl TPOBEIACHHSI TEKYIIIETO KOHTPOJIS U TPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE ISl CAMOCTOSTEIIHHON paOboThI

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 207 ayn.

Omnwucanne uMeronierocss 000pyIOBaHuUS:

- KommyraTtop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Kommbrorep GELERON D 331 (2 miT.);

- Kommnekr cnennanuzupoBanHoi yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— MathCAD (c BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Matlab (c BO3MOXXHOCTBIO YIAJICHHOTO JIOCTYIIA)

— Microsoft Windows

— OpenOftice

— Qucs (¢ BO3BMOXKHOCTBIO YAAJIEHHOTO AOCTYTIA)

— Scilab (c BO3MOXHOCTBIO YIaJIEHHOTO JJOCTYTIA)

13.1.2. MarepuajibHO-TEXHUYECKOE U MPOrPaMMHoOe o0ecrnedyeHue 1Jisl CAMOCTOSTeIbHOW padoThI
Jiis caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHM (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI 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. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX 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
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBbIE 3aaHUA
1.Be1GepuTe O6ecrpoBOHYIO TEIEKOMMYHUKAITHOHHYIO 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 TEXHOJIOTHIO PAIHOI0CTyIIA
1)Fast Ethernet
2)Gigabit Ethernet
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3) SDH
4) Bluetooth

4. JInamazon uamepenus temrepatypsl -30 Co +30 Co paspemaromas criocoOHOCTh TEPMOJATINKA
0,5 rpagyca. Haiitu pasmep nH(pOpMaIiMOHHOTO MakeTa.

1)6 6ut

2)7 our

3)8 our

4)9 our

5.I1onoca npomyckanust kanana cBsizu 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

6.00s13aTeIbHBIC 2JIEMEHTHI ABTOMATH3UPOBAHHOM CHCTEMBI
1) natunku

2)Taiimepbl

3)HaKOMUTEHN

4)UHTETPATOPHI

7. Kako# aneMeHT HeoOXO0IM JIJIsi aBTOMAaTU3UPOBAHHON CUCTEMBI
1)6ydep

2)ycTpoicTBO cOOpa M mepeaadn JaHHBIX

3)perenepaTtop

4)KOMMYTaTOp TTAaKETOB

8. Kakue TemneparypHpie JaTYUKH UMEIOT ITUGPOBOM BBIXOJ]
1) TepMoconpoTHBIEHUS

2) MOTYIIPOBOTHUKOBBIC

3) )KUJIKOCTHBIC

4) TEpMODJIEKTPUYECKHIE

9. BrIcokas MoMex0yCTOMYMBOCTh IU(PPOBBIX METOOB Mepeaadn 00ecIeunBaeTCs:
l)auckperur3anuei CUTHAJIOB

2)KBaHTOBAaHUEM CUTHAJIOB

3)ABOMYHBIM ITU(PPOBBIM KOAUPOBAHHEM

4)BpeMEHHBIM TPYIIIO00pa30BaHHEM

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

2)HeCTaOMIBHOCTHIO YaCTOTHI 33/IAI0ITUX TEHEPATOPOB

3)u3MeHeHneM BPEMEHHU Pa3BEPTKU B TPAKTax Mepenadn

4)oKpyTaeHUEM OTCUETa CUTHAIIA 10 OJFMbKaIIero ypoBHs

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

1 )xommusITOP

2)[IpOrpaMMHBII CUMYJITOP

3)porpammarop

4)penaxTop.
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12.Kakoro tuna sa3sik Cu:

1 )KoMIUIHPYyEeMOTo THIIA
2)MHTEPNIPETUPYEMOTO THIIA
3)KOMIMIMPYEMO-UHTEPIPETUPYEMOTO TUIIA
4)UHTEpNPETUPYEMOTI0-KOMIIMIINPYEMOTO TUIIA

13.Muxponporeccopbl, B KOTOPbIX Hayalo M KOHEI] BBIIIOJHEHHS ONEpAalUid 3aJaloTcsi YCTPOM-
CTBOM YTIPaBJICHHUS:

1 )yHuBepcaIbHbIE MUKPOIIPOLIECCOPBI

2)u¢poBbIe MUKPOITPOIIECCOPHI

3)acMHXpPOHHBIE MUKPOIIPOLIECCOPBI

4)CUHXPOHHBIE MUKPOIIPOLIECCOPBI

14.ITepenaromias nuaust UART:
1)RX

2)TX

3)CLK

4)CS

15. Anapo 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

17.0qHOBpEMEHHAs ABYCTOPOHHSS Mepeaada nHopMaImu
l)ymiekcHas CBA3b

2)OTyAyIIICKCHAS CBSI3b

3)oaHOYACTOTHAS CUMILJIEKCHAS CBSI3b

4)IByX4aCTOTHAsI CUMILICKCHASI CBSI3b

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

2)30HOBAs CBS3b:

3)ceTu noctymna;

4)kabebHOE TeJICBUICHUE

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

2)30HOBasI CBSI3b

3)cetu noctyna u JIBC

4)kabebHOE TeJICBUICHUE

20. KakoBa moJioca mpoImyCcKaHus JIMHAKA CBSI3W Ha MHOTOMAPHBIX AJIEKTPUUECKUX KaOeTsx.
1)0,3-3,4 xI'1;

2)0-100 xI'my;

3)0-2 ml1;

4)0-10 mI'1r.
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14.1.2. Tems1 npoekTos I'TIO
Pa3paboTka u uccnenoBanue anroputMa (pyHKIMOHHMPOBAHHS aNIapaTHO-IIPOTPAMMHBIX CPE/ICTB
HOJICUCTEMBI "KIIMMaT-KOHTpouib". PazpaboTka u uccienoanue paguomonemoB Wi-Fi. Paspabotka u uc-
cinenoBanue Y CIIJl Ha 6a3e mukpokoHnTpoiepoB STM, Mumnaump.

14.1.3. 3auér
1. DranoHHast MOAENH B3aUMOACHCTBUS OTKPBITBIX CUCTEM COAECPKUT 7 ypoBHel. Kakue QyHKIIuN
MojIeTT 00eCTIeYnBaIOTCS Ha PU3NUECKOM YPOBHE:!
1) opranusanus 1 MpoBeICHNUE CUTHAIOB MEX/1y PUKIIAAHBIMU MPOIIECCaMU;

2) ynpaBjeHHUE COeIMHEHUEM, YIIPABJIEHUE OIIMOKaMU, CETEBOU CEPBUC;

3) MapupyTu3amus, aapecaius, YCTaHOBICHHUE U OCBOOOXKIEHNE BhI30BOB. CErMEHTUPOBAHUE U
o0bennHeHne OJI0KOB TAaHHBIX;

4) ycTaHOBIIEHHE U MOATBEP)KICHUE COEIUHEHUN. YIpaBieHue omrOkaMu (MpoBepKa YETHOCTU
WM KOHTPOJIBHBIX CYMM);

5) obecnieunBaeT HEOOXOAUMOE B3aUMOJIEHCTBUE CO CPEION NepeIayu;
6) He 3Haro.

2. DTanioHHAasi MOJIENIb B3aUMOJEHCTBUS OTKPBITBIX CUCTEM COAepkKUT 7 ypoBHel. Kakue pyHkun
9TaJIOHHOU MOJIEIIU BBINOJIHAIOTCS HA KAHAJIbHOM YPOBHE:

1) opranusanus U NPOBEJCHUE CUTHAJIOB MEX1Y NMPHUKIATHBIMH ITPOLECCAMU;
2) ynpaBieHHUE COeMHEHUEM, YIIpaBJIeHHE OIMOKaMu, CETEBON CEpBUC;

3) MapuipyTusaius, agpecainus, YCTAaHOBICHUE U OCBOOOXKIeHHE BbI30BOB. CErMEeHTUPOBAHUE U
00beuHEeHNE OJIOKOB JTAHHBIX

4) ycTaHOBIIEHHE U TOATBEPXKICHUE COEAMHEHUN. YMpaBiieHue omuOKkaMu (IIpoBepKa YETHOCTU
WA KOHTPOJIBHBIX CYMM);

5) obecrieunBaeT HEOOXOAUMOE B3aUMOJICHCTBUE CO CPeIoil epenayu;
6) He 3HarO.

3. DranoHHas MOJIeNIb B3aUMOJICHCTBUS OTKPBITHIX CUCTEM COAEPKUT 7 ypoBHel. Kakue QpyHKInu
ATAJIOHHOM MOJIEIU BBIIIOJIHAIOTCS HA CETEBOM YPOBHE:!

1) opraHu3anysa U IpOBCACHUEC CUTHAJIIOB MCXKY IPUKIIaJHBIMHA ITPOLECCAMU,
2) ynpaBJeHHUE COeIMHEHUEM, YIIPABIEHUE OIIMOKaMU, CETEBOU CEPBUC;

3) MapuipyTu3amus, agpecaius, YCTaHOBICHHUE U OCBOOOXKIEHNE BBI30BOB. CErMEHTUPOBAHUE U
o0bennHeHne OJI0KOB TaHHBIX;

4) ycTaHOBIIEHHE U NOATBEP)KICHUE COETUHEHUN. YIpaBieHUe omnOKkaMu (MpoBepKa YETHOCTU
WM KOHTPOJIBHBIX CYMM);

5) obecnieunBaeT HEOOXOAUMOE B3aUMOJIEHCTBUE CO CPEION NepeIayu;
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6) He 3HaIo.

4. DTanoHHas MOJETb B3aUMOACHCTBHSI OTKPBITBIX CUCTEM colepkHT 7 ypoBHel. Kakue pynkunn
HTAJIOHHOW MOJIEJIH BBIIIOJIHSIOTCS. HA TPAHCIIOPTHOM YPOBHE:

1) opranuzanus v MpoBeIeHNE CUTHAIOB MEX/1y MPUKIIAAHBIMU MPOIIECCaMU;
2) ynpaBjeHHE COeIMHEHUEM, YIIPaBIeHUE OIIMOKaMU, CETEBOW CEPBUC;

3) mapupyTusamus, agpecaius, yCTaHOBJICHHE U OCBOOOXK/ICHHE BBI30BOB. CerMEeHTUPOBAHHE U
00beIMHEHUE OJIOKOB JAHHBIX;

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

5) obecnieunBaeT HEOOXOAMMOE B3aUMOICHCTBUE CO CPEION Mepeaayn;

6) He 3Ha0.

5. UTo MOHMMAIOT 1MOJ] MAKCUMAaJIbHBIM 3HAYEHUEM CIYy4allHOTO CUTHAJIa pmax:

1) MmakcuMallbHOE 3HAUEHUE CUTHAJA Ha UHTepBaje BpeMeHu | cek;

2) MakCUMaJIbHBIM 3HAUEHUEM CUTHAJIa Ha UHTEpBaJjle CeaHca CBS3H;

3) 3HaueHue CUrHajia, KOTOpOe MPEBBIIMIAETCS C TIOCTATOYHO MaJIOi BEPOATHO-CTHIO;
4) 3HAYCHHE CUTHAJIA B TOYKE C MAaKCUMAJIbLHOM MPOU3BOTHON MEPBOTO MOPSIIKA;

5) He 3Ha.

6. 1. IIpu nepenave aHAJIOrOBOrO CUTHAJA MO KaHATy CBSA3M YUUTHIBAIOT CIEAY-IOIIME OCHOBHBIE
XapaKTePUCTUKHN 00bEMA CUTHANA:

1) IIUTEeTbHOCTh CUTHAJIA, YaCTOTa CUTHAJIA, MOIITHOCTh CUTHAJIA;

2) IAUTENbHOCTh CUTHAJA, IIUPUHA CIIEKTPa CUTHAJA, MOIITHOCTh CUTHAJIA;

3) NIMTENBbHOCTh CUTHANA, IIMPUHA CIIEKTpa CUTHAJIA, JUHAMUYECKHM J1haria-30H;
4) nuk (akTop cUTHAIIA, YaCTOTA CUTHATIA, TUHAMUYECKUH THaNa3oH;

5) nuk ¢akrop curuana,

7. Ilpu nepenaye aHAJIOrOBBIX CUTHAJIOB 110 KaHAJY CBSI3M YYUTBIBAIOT CJIEAYIOLIUE XaPAKTEPUCTH -
KM EMKOCTH KaHajla CBS3U:

1) Temnepatypy KaHaja, BIaXXHOCTb CpeJibl (KaHaja), JUIMTEIbHOCTD CYIIECTBO-BaHMsI KaHalla CBA-
3u;

2) TeMriepatypy KaHaja, BpeMs ACHCTBUS KaHaja, MOJI0Cy MPOMYCKaHUs KaHaua;

3) AMHaMUYECKUI AMAana3oH, BpeMs JeHCTBUS KaHalla, II0J0Cy MPOIYCKaHUs KaHaa,
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4) TMHAMUYECKUI TUAIa30H, BIAXKHOCTh Cpefbl (KaHalla), JUIMTEIbHOCTD CYIe-CTBOBaHUS KaHalla

CBSI3H;
5) npoTsHKEHHOCTH KaHalla, BUA MOAYJISIIIUY CUTHAJIOB, HAJIMYME U YPOBEHb MO-MEX;
8. Haznauenue auddepeHmaibHON CHCTEMBI
1) CoenuHeHnne NBYXMPOBOIHON aOOHEHTCKOW JIMHUHU C YETHIPEXIPOXOIHBIM OKOH-YaHUEM KaHasla
T4

2) duddepennmpoBanue TeneGOHHOTO CUTHANIA

3) Pa3Bs3ka BXojia ¥ BBIXOJIa KaHala

4) YcrpaHeHue 5X0 CUTHAJIOB

9. HazoBuTe Ha3HaueHNE MYJIbTUIIIIEKCOPA

1) OObenuHeHne pa3aeseHue KaHaloB

2) YcuiieHue CUrHajaoB

3) Monynsiiusi CUTHaJIOB

4) Perpancnsauus CUTHAJIOB

10. HeoOxoauMmocCTh onepanuu “KBaHTOBAaHME CUT'HAJIA 110 YPOBHIO BBI3BaHA!
1) obecricueHre KOHEUHOTO KOJTMYECTBA 3HAYCHHUI CUTHAJIA;
2) obecrieyeHne BHICOKOM TOYHOCTH MEPEaadn;

3) CHIKEHUE YPOBHS IIyMOB;

4) cHikeHne TpeOOBaHUI K anmaparype;

5) obecrieuenue crabunbHocTH Xapakrepuctuk LICIT;
11. HepaBHOMEpHOE KBaHTOBaHHUE IPUMEHSIETCS JUISL:
1) pacmmpennss JMHAMUYECKOTO JUara30Ha;

2) yBEIMYEHMSI YUCIIa YPOBHEH;

3) yMeHblIEHHE YHCIla YPOBHEH;

4) yBenuueHNe OTHOIICHHS CUTHAJ/IIYyM;

5) yMeHbIIIeHHE OTHOUICHHUSI CUTHAI/IITYM;

12. OcnoBHoe cBoiicTBO pereneparopa LCII:

1) ycunuBaeT curHall ¢ HaKOIUIEHHEM IITYMOB;
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2) BoccTaHaBIMBAET (HOPMY CUTHAJIA C HAKOIIJICHUEM IIIyMOB;

3) BoccTaHaBIMBAET CUTHAN 0€3 HAaKOIUICHUS IIIyMOB;

4) ycunuBaeT curaai 0e3 HaKOIUICHHS IITyMOB;

13. KBanToBaHue 1o ypoBHIO 3TO:

1) 3amMmeHa MrHOBEHHOTO 3HAUEHHUsI CUTHajIa OIMKAMIIIMM [IeJIOYUCICHHBIM 3HAYCHH-CM

2) 3aMeHa MIHOBEHHOT'O 3HAY€HMsI CUTHAJIa MAaKCUMaJIbHBIM 3HAaUEHUEM

3) 3aMeHa MIHOBEHHOI'O 3HAaYE€HHs CUT'HAJIa MUHUMAaJIbHBIM 3HAUE€HUEM

4) 3ameHa MTHOBEHHOTI'O 3HAUEHUS CUTHAJa CPEHEM 3HaYEHUEM

14. ITpu KM npoucxonur:

1) ZIByXypOBHEBBII CUT'HAJ IPEBPAIIAETCS B MHOTOYPOBHEBBIM

2) MHOroypoBHEBBII IIPEBpAIAECTCS B IBYXYPOBHEBbIN

3) Yucno ypoBHEH HE MEHSIETCA

4) Yncno ypoBHEN CTAHOBUTCSI HEYETHBIM

15. Ilpu perenepanuyu NpOUCXOANT:

1) Ycunenue curnana

2) OrpanuveHue cUrHasna

3) BoccranoBienue GpopMbl cUrHaia

4) KanubpoBka curuana

16. JInsg onudpoBKU CHrHajla MCMOJb30BAIM PAaBHOMEPHOE W HEPAaBHOMEPHOE KOAU-POBAHUE C
OJIMHAKOBBIM YHCIIOM pa3psaoB. sl MaJlbIX ypoBHEW CHrHajla OTHO-LIEHHE CHUTHAJ/IIYM KBaHTOBaHMS
IpY PaBHOMEPHOM KOIMPOBAHUU Oy/eT:

1) 6onbie;

2) paBHO;

3) MeHblIIE;

4) He 3HalO,

4YeM [P HEPaBHOMEPHOM KOJUPOBaHHH.

17. ITpu ananoroBom koMmanaupoBanuu curainoB B L{CII ucnonb3yroT KoMpecco-pal JIs:

1) pacimmpeHns: 4aCTOTHOTO IMaNa3oHa;
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2) CHU)KEHUS YPOBHS 11IyMOB;
3) pacmMpeHus TMHaAMUYECKOro Arana3oHa;
4) cxxaTusl TMHAMUYECKOTo JMara3oHa;

18. Ilpu HeNMMHEHHOM KOMIaHIUPOBAHUU IHMAINA30H BXOIHBIX CHUTHAJIOB pa30OMBAIOT HA PsJ Cer-

MCHTOB. HpI/I OTOM pasMEPLI COCEAHUX CETMCHTOB HAXOOATCA B CJIIC-AYIOIIHUX COOTHOIICHHUAX:

1) Bce cerMeHThI OJJMHAKOBHI;

2) oTIMYaloTCA B € pa3 (OCHOBaHUE HATYpaJIbHOTO Jorapudma);
3) oTnuyaroTcs B 2 pasa;

4) oTMyaroTCs B pas;

19. Onepanusi HETMHEWHOTO KOAUPOBAHUS CONEPXKHUT CIAEAYIOINE dTanbl (yKa3aTh B MPaBHUIBHOM

MOPSIZIKE HOMEPA COOTBETCTBYIOIIUX OTBETOB):

KOZa.

HUC.

1) BeIIETIEHHE TTOCTOSTHHOM COCTABIISIONICH;

2) dopmMHpoBaHUE KOJIa BHYTPU CETMEHTA;

3) bopMupoBaHUE KO/Ia CETMEHTA;

4) onpeneneHue 3HaKa;

20. HenuueiHbIH KOMIIaHAEP OAHOBPEMEHHO BBITIOIHAET CIAEAYIOMNE (PYHKIUH

1) cxaTve AMHAMUYECKOrO AMana3oHa, KBAaHTOBAHHWE IO YPOBHIO, (hOPMHPOBAHUE JIBOMYHOTO

2) yaCTOTHAs CEJIEeKIINs, KBAHTOBAHHUE 110 YPOBHIO, ((OPMUPOBAHHUE TBOMYHOTO KOJIA.
3) cxaThe TMHAMHYECKOTO Juana3oHa, JMHEHHOe KOIUpoBaHUe, (POPMUPOBAHUE TBOMYHOTO KOJIa.

4) cxxaThe TMHAMUYECKOro JMara3oHa, KBaHTOBAHUE IO YPOBHIO, IIOMEXOYCTOMUNBOE KOAUPOBA-

14.1.4. Tembl KOHTPOJILHBIX PadoT
1. CTaHI[apTI/I3aHI/I${ TCIICKOMMYHUKAIIUOHHBIX ceTel U cucTeM

2.CurHajsl 3JIEeKTPOCBSI3U
3.®opmupoBaHue HUPPOBOrO CUTHATIA
4.KabenpHble TUHUH CBSI3U

5. BojlokoHHOONITHYECKHE Ka0eu

6. CeTH pagnonocTyma

7. KoMMmyTalus KaHajaoB U KOMMYyTallHs TAKETOB

CornacosaHa Ha noprane Ne 42476 16



8. JlaTuuku TeMieparypsl

9. JlaTuMKu 1aBIeHUS U BIAXKHOCTU

10. OxpaHHO-TIO’KapHasi CUTHATU3ALUS

11. CTpyKTypHBIE CXEMBI aBTOMATU3UPOBAHHON CUCTEMBI KJIUMAT KOHTPOJIS 3JaHUI U TOMELLIEHUI
OcHoBbl nporpammupoBanus Ha C++

12. CtpykTypHasi cxeMa MUKPOKOHTpPOJUIEpa

13. ITopThl BBOJIa-BBIBO/Ia MUKPOKOHTPOJIIIEPOB

14. Taiimepbl MUKPOKOHTPOJUIEPOB

15. YerpoiicTBO naMsaTH MUKPOKOHTPOJLIIEPOB

16. CtpykTypa nporpaMmsl MUKPOKOHTPOJIJIEPOB

17. XapakTepuCTUKHN pETUCTPOB

18. YauBepcanbubiit npuemonepeaarynk (USART)

19. MaremaTtrnueckoe MOIEIMPOBaHKUE TEIVIOBOTO PEXXUMA TOMELLEHUS

20. ABTOMaTU3MPOBAHHbBIE CUCTEMBI yUeTa TEeIUIOBOM YHEPTUH, TOTPEOIIEMO B TOMEIIIEHUT

14.1.5. MeTonnveckue peKoMeH AU

VYuebHblil MaTepuan usznaraercss B opme, npeanoararneil caMoCcTosITeIbHOE MBILIUIEHHE CTY-
JeHTOB, camoo0paszoBanue. [Ipu 3ToM camocTosTenbHas padoTa CTYICHTOB UIPAaeT PEIIAloIIyi0 POJb B
XO0Jie Bcero y4eOHOro mpouecca.

Hauatp u3ydyeHue AUCIUILUTMHBI HEOOXOOMMO CO 3HAKOMCTBA C paboyeil mporpamMmoil, CIIMCKOM
y4eOHO-METOMYECKOr0 U MporpaMmHoro otecrneuenus. CamocTosTenbHass paboTa CTyAEHTa BKIIIOYACT
paboTy ¢ yueOHBIMH MaTepualaMu, BHIMIOJIHEHHE KOHTPOJIbHBIX MEPONPHUITUHN, TPETYCMOTPEHHBIX yuel-
HBIM IUIAHOM.

B mpornecce n3yueHust JUCHMIUIMHBL JUIS JIyYIIETO OCBOSHHs MaTepHaia HeOOXOAUMMO PETyJsipHO
oOpalarecsi K peKOMEHIyeMOH JIUTepaType 1 UICTOUYHMKAM, YKa3aHHBIM B y4EOHBIX MaTepHajiax; MoJjb30-
BaTbCs Uepe3 KaOMHET CTyICHTa Ha caidTe YHHBEpCHUTETa 00pa30BAaTEIIbHBIMU PECYypCaMU SJIEKTPOHHO-
OMOIMOTEYHON CUCTEMBI, a TakXe OOLIEJAOCTYMHBIMH HHTEPHET-NOpTaJlaMH, COAEPKAIIMMHU HaydHO-
HOMYJISIPHBIE U CIIEHUAIN3UPOBAHHBIE MATEPUAIIbI, TOCBSIIEHHBIC PA3TMYHBIM aCIIEKTaM y4eOHOH AUCIH -
IUIAHBI.

[Tpu caMOCTOSATETFHOM U3YYEHUHU TEM CIIEAYHTE PEKOMEHIALUSIM:

- YTEHHE WIM NPOCMOTP Marepuana HeoOXOIUMO OCYILECTBIIATh MEIJIECHHO, BbIAEISAS OCHOBHbBIE
UJIeW; Ha OCHOBAaHMU M3YYEHHOT'O COCTaBUTH Te3HChl. OCBOMB MaTepuall, MOIMBITATHCSI COOTHECTH TEOPHUIO
C IpUMEpaMHM U3 MIPAKTUKU;

- €CJIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEIyeT BBIACHUTH MX 3HAYCHUE JJIS TIOHUMAHUS Jajh-
HeMIlero maTepuana;

- HEOOXOIMMO OCMBICIIMBATh IPOYUTAHHOE U M3yYEHHOE, OTBEYATh HA MPEI0KEHHBIE BOIIPOCHI.

CryzneHTbl MOTYT IOJy4aTh MHIUBUAYaJbHbIE KOHCYJIbTALMH C HCIIOJIb30BAaHMEM CPEACTB Teje-
KOMMYHUKAIHH.

I[To qucuuIuInHE MOTYT IPOBOIUTHCA JONIOJHUTENbHBIE 3aHATUS B opMe BeOuHapoB. Pacniucanue
BEeOMHAPOB MyOJIMKYyeTCs B KaOMHETEe CTY/ICHTa Ha caliTe YHUBEpCUTETa. 3arich BeOMHApa ImyOIuKyeTcs B
3JIEKTPOHHOM Kypce 10 AUCLUILINHE.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

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

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

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

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

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

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

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

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

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

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

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

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

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

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

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