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 NPOCKTHPOBAHNE KOMIIOHEHTOB MH(OKOMMYHUKaunOHHbIX cucteM (I'TIO-4)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocts (mpoduis) / cnenuanu3anys: CucreMsbl paauocBsi3i U PaaU0A0CTyNa

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

@axynbreT: P10, PaKyJbTeT AUCTAHIUOHHOTO 00yYeHHUS

Kadenpa: TOP, Kagenpa TesilekoMMyHHKAIUI M OCHOB PaguOTeXHUKH

Kypc: §

Cemectp: 9

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/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 2 2 4acoB
4 Bcero koHTakTHOM pabOThI 30 30 4acoB
5 CamocTosiTenpHas paboTa 177 177 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.

KontpomnbsHabie paboThl: 9 cemectp - 1
DK3aMeH: 9 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 28.02.2018

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

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) 11.03.02 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
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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.4.2) otHOCHTCA K 00Ky 1 (BapuaTuBHast 4acTh).
[TpenmecTBYOIKUMHU TUCLUITIMHAMH, (POPMUPYIOIIMMHU HavalbHble 3HaHUS, ABIAIOTCS: Mozaenu-
pOBaHMeE IEMEHTOB U ycTpoiicTB paauocsszu (I'TIO-3).
[Tocnenyromumy IMCUUIIIMHAMY ABIAOTCS: [IpenaumiomMnas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-13 cnocoGHOCThIO OCYIIECTBIATH NOATOTOBKY THUIIOBBIX TEXHUYECKUX MPOEKTOB Ha Pa3-
JMYHbIE UH(POKOMMYHHUKAIIMOHHbBIE OOBEKTHI;

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

B pesynpTrare u3ydeHus IMCLUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh LIEJU U 33J]a4d TPYNIIOBOr0 MPOEKTHOIO 00YYEHUsS: OCHOBBI IIPOEKTHOM €ATEIbHOCTH;
WHJIUBUyaIbHBIE 3a/1auk B pamkax ['T1O.

— yMeThb paboTaTh B COCTaBE NMPOEKTHON I'PYIIIBI IPH PeaTU3aLUU TPOSKTOB; MPAKTUYECKH UC-
MOJIb30BaTh 3HAHMSI U HABBIKU B paMKax Mpo¢eCcCHOHABHOM e TeIbHOCTH.

—  BJaJAeTh MPOo(pecCHOHAIBHBIMU HaBBIKAMH PEIIEHUs] UHIANBHYaIbHbBIX 3aj[ay MPH BbIMOJIHE-
HUU IIPOEKTA.

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

%264&114.1121 4.1 — TpynoeMKoCTh JUCIUILINHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl

9 cemecTtp

KonraxTnas paborta (Bcero) 30 30
CamocrodrenbHas paboTa 1oJ1 pyKOBOACTBOM 16 16
npenonasarens (CPIT)
JlaboparopHbie pabOTHI 12 12
KonTpoas camocTosrensHoit padotsl (KCP) 2 2
CamocrosiTenpHas paboTa (Bcero) 177 177
[ToaroroBka K KOHTPOJIBHBIM paboTam 30 30
BrinosnHeHrEe MHAWBUAYABHBIX 3aJaHUN 16 16
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 17 17
[ToaroroBka k 1abopaTopHBIM paboTam 16 16
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 72 72
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TEOPETHUECKON YacTH Kypca

[ToaroroBka 1 HanMCaHKWE OTYETA MO MMPAKTUKE 16 16
[Ipencrasnenue oryera Mo MPaKTUKE K 3aLUTE 10 10
Bcero (6e3 3x3amena) 207 207
[ToaroroBka u caava sK3amMeHa 9 9
OO6mmas Tpy10eMKOCTb, 4 216 216
3aueTHnie EanHAIIEI 6.0

5. Conepxanue TMCUMILTUHBI

5.1. Pa3nesnl AUCHUIIMHLI 1 BUALI 3AHATHI
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= = 2 § qé =
= e oy © g S 5 2
T S " S Foa 2 0
HazBanus pa3nenoB TuCHIUATIITHHBL E o, g o o © &5
O @ 2 = 82 z B
5| B
9 cemecTp
1 OnpeneneHue 1eneu u 3aaay dTamna 2 0 2 22 24 |TIK-13, IIK-15
poeKTa
2 Pa3paboTka (akTyanau3aius) TeXHU4e- 3 0 28 31 [IK-13, TIK-15
CKOTO 3aIaHM dTara MpoeKTa
3 [TocTaHOBKAa MHAMBUYaIbHBIX 33124 B 4 0 28 32 IIK-13, ITIK-15
pamMKax BBITIOTHEHUS 3Tara MpoeKTa
4 BpINOTHEHWE UHAMBHUIYaJbHbBIX 33/1a4 B 4 12 73 89 I1IK-13, TIK-15
pamKax sTamna nmpoeKTa
5 CocTaBnenue oTuera 2 0 16 18 |IIK-13, TIK-15
6 3amnuTa oT4ETa O BBHIIOJIHCHHUM dTaIla 1 0 10 11 IIK-13, IIK-15
MpoeKTa (PeleH3UPOBAHKE OTYETA)
Hroro 3a cemectp 16 12 2 177 207
Hroro 16 12 2 177 207

5.2. Conep:xanue pa3aejioB JUCHHUILNINHBI (CAMOCTOATEIbHAsSI Pa00Ta 10/ PYKOBOACTBOM
npenoaaBarTeJis)
ConepxaHue pa3aenoB TUCHMIUIMH (CaMOCTOsATeNIbHast paboTa Mo pyKOBOJCTBOM IPENOAaBaTesIs)
npuBesieHo B Tabuuue 5.2.
Tabmuna 5.2 — Coneprkanue paszienoB JUCHUIUIMH (CaMOCTOATENIbHAs padoTa 1ol pyKOBOJCTBOM IIPETO-

JlaBaTesis)
A ¥ =
= 2 E
Q p=a=t
ConepxaHue pazienoB JUCIUIUTUHBI S o E
]
HasBanus paznenos (camocTosTenpHas paboTa Mo PYKOBOJICTBOM zF &5
Iperno/aBare’s) % 2, =
- g *
9 cemectp
1 Onpenenenue neneit 1 | OCHOBHBIE OHATHS U ONpeesIEHUs] UH()OKOMMYHHK- 2 IIK-13,
3aJ1a4 JTara mpoeKTa IIMOHHBIX CHCTEM [IK-15
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Htoro 2

2 Pazpabotka JlaT4vKK ¥ TEPMUHAIBHBIE yCTPOUCTBA (MUKPOQOHBI, 3 MK-13,
(akTyanmuzarus) BUICOKaMEphl, JaTYUKN TEMIEPATyPhl, BIAKHOCTH, [IK-15
TEXHUYECKOIO 3aJ]aHusl | IBWKEHUS U T.11.). PacueT u npoekTupoBaHUe.

JTana npoexTa Vroro
3 IloctanoBKa Pa3pabotka u uccnenoBanue alropurMa QyHKIMOHHU- 4 [IK-13,
WHAVBUAYAIbHBIX 33124 B | pOBaHMUs alllapaTHO-POTPAMMHBIX CPEJICTB MOCH- [K-15
paMKax BBITIOJIHCHHUS cTeMbl "KIMMaT-KOHTpOoJIb". Pa3paboTka u uccienona-
JTana MnpoeKTa Hue paauomoniemoB Wi-Fi. PazpabGotka u uccnenona-

nue YCII/l na 6a3e mukpokontposuiepos STM, Mu-

TaHp.

Uroro
4 BpInosHeHUE Pa3paboTka u rccrneaoBaHue MOJEIH YCTPOKcTBa cO0- 4 [TK-13,
WHIUBUyaJIbHBIX 3a71a4 B | pa nuHpopMaruu. OCHOBHBIC 3JIEMEHTHI sI3bIKA MTPO- [IK-15

pamKax JTamna MmpoeKTa rpammupoBanus C++. MUKPOKOHTPOIUIEPHI U
MYJIBTHILICKCOPBI. PacueT u mpoekTuposanue. [1po-
rpaMMHUPOBaHNE MUKPOKOHTpOILIepoB.I[poekTuposa-
HUE JIEMEHTOB | y3JIOB CeTel paauomoctymna. Mare-
MaTUYEeCKOe MOJICIIMPOBAHKE, IPOCKTUPOBAHHE y3II0B
cbopa n 006paboTku MHGOPMALMH. AJITOPUTMBI pado-
TBI U IPOTPAMMHOE 00ECTICUCHHE ITUX Y3JIOB.

Hroro 4
5 CocraBneHue oTueTa MaremaTnueckas MOJEIb TEIJIOBOIO PEXUMa IIOMe- 2 [IK-13,
LICHMSI, pe3yabTaThl MoJenpoBanus. CTpyKTypHas [IK-15
cxema MH(pOKOMMYHHUKAIIMOHHON cucTeMbl. Beioop
JJIEMEHTOB.
Hroro 2
6 3amura oTyeTa o [Ipe3enTanus pe3yabTaToB, IOJYYECHHBIX B XOJE BbI- 1 MK-13,
BBITIOJTHEHUH dTara MOJTHEHUSI TIPOCKTA [IK-15
IIPOEKTa Wroro 1
(peuieH3upoBaHUE OTYETA)
Hroro 3a cemectp 16

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (IOCJIEAYONIUMH) TUCHUIIHHAMU
Paznensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI M MeXKAUCIUITNHAPHBIEC CBSI3U

Ne paznenoB qaHHON AUCHIUTUINHBL, 1711 KOTOPBIX HEOOXOIUMO
HauMeHOBaHKE TUCIUILINH U3yueHue o0ecreunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH

1 2 3 4 5 6

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 MoaenupoBaHue 3J1€EMEHTOB U

+ + + +
ycrpoiict paguocssizu (I'TIO-3)

[Tocnenyromuye TUCITUTITUHBI

1 IlpenounuioMHas npakTuka + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
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npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

THHN

Bunnl zansatuit

Kommerenimn
CPII

DOpMBI KOHTPOJIA

KCP

=
o
&
+

+ | Jla6. pab.
+ | Cam. pa0.

KontponrsHas pabora, Jk3a-
MeH, 3amura otdeta, OT4eT
o I'TIO, ITpoBepka
KOHTPOIBHBIX pabot, OTuer
o maboparopHoii padoTe,
Tect

IIK-15 +

+ + + KonTpomasHas pabora, Jk3a-
MeH, 3amura otdera, OT4eT
no I'TIO, IIpoBepka
KOHTPOJIBHBIX pabot, OTueT
10 J1abopaTtopHoi pabdoTe,
Tect

6. UnTepakTBHBbIE MeTOABI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

4 ¥ =
= 2 E
3 = =
Z > 5
HasBanus pasnenos HaumenoBanue nmabopatopHbIX padoT zF &5
- 2 s
> (= =
a o g
= o
9 cemectp
4 BrinosnHeHue HccnenoBanue uHTepdeiicoB 1 MpoOTOKOIOB a0OHEHT- 4 IIK-13,
MHJVBHIyaJIbHBIX 33144 B | CKUX YCTPOMCTB. [IK-15
paMKax oTalia LpockTa HccnenoBanne MUKPOKOHTPOJLIEPOB.
IIporpamMmupoBaHre MUKPOKOHTPOJIJIEPOB
Hroro 12
Hroro 3a cemectp 12

8. Konrpouab camocTosiTe/IbHOM padoThl

Buas! KoHTpOIIS caMOCTOSATENbHON pabOTHI MpUBeneHb! B TabuIe §.1.
Tabmuua 8.1 — Bussl KOHTPOJISE CAMOCTOSITENIbHOM paboOThI

Tpynoemko | Dopmupyemble
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Ne Bun koHTpOJs caMoCTOSTENTbHOM paboThI CTh (4ac.) | KoMIICTCHIH
9 cemectp
1 | KontpomnpHas pabota [TK-13, ITIK-15
Hroro
6




Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
Y <
= S
9 cemectp
1 Onpenenenue ueneit 1 | CaMocCTOATENBHOE U3yYe- 16 |IIK-13, |KoutposbHas pabora,
3a7a4 dTarna npoeKkTa HHE TeM (BOIIPOCOB) TEOpe- IIK-15 Tecrt, Dx3ameH
TUYECKOM YacTH Kypca
[ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Uroro 22
2 Pa3zpaboTtka CamocrosiTenbHOE H3yue- 20 |TIK-13, KontponsHnas pabdora,
(akTyanmuzarus) HHE TeM (BOIIPOCOB) TEOpe- IK-15 TecT, Ox3ameH
TEXHUYECKOIO 3aJJaHus TUYECKOHM 4acTu Kypca
dTara IpoeKTa [ToaroroBka Kk KOHTPOJIb- 8
HBIM paboTam
Hroro 28
3 IlocTanoBKa CamocTosiTenbHOE U3yye- 20 |IIK-13 KonTpospHas pabora,
MHAUBUAYAIbHBIX 3a/1a4 B | HUE TeM (BOIIPOCOB) TEOpe- Tect, Ox3ameH
paMKax BHITIOJTHEHHUS TUYECKOHN 4acTu Kypca
Talia npocKTa IToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 28
4 BeinonHeHue CamocTtosiTenbHOE U3yye- 16 |TIK-13, KontponsHas pabora, Ot-
WHAVBUAYAIbHBIX 3a/1a4 B | HUE TeM (BOIIPOCOB) TeOpe- [IK-15 4eT 110 JJabopaTopHoil pa-
paMKax 3Tana npoeKTa TUYECKOM YacTu Kypca 6ote, TecTt, Dx3ameH
[TonrotoBka k maboparop- 16
HBIM paboTam
OdopmiteHre 0TIETOB 1O 17
JabopaToOpHBIM paboTam
BrinosnHenue nHAMBUY- 16
aJbLHBIX 3aJaHnui
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 73
5 CocrtaBnenne oTdeTa IloaroroBka u HamMcaHue 16 |IIK-13, Oruer no I'TIO, TecT, Ok-
oT4eTa I10 MPAKTUKE [IK-15 3aMeH
Hroro 16
6 3ammra oTyera o [IpencraBnenue oTyera mo 10 |TIK-13, 3amuTa oT4eTa,
BBITIOJIHEHUH dTaIa MPAKTUKE K 3aIIHUTE [IK-15 KontponsHas pabora, Ot-
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npoekTa (penensupoBanue | Itoro 10 yet o I'TIO, TecT, Dk3a-
oTueTa) MEH
BrinosiHeHrEe KOHTPOJIBHOM 2 |IIK-13, KonTponsHnas pabora
paboThI [K-15
Hroro 3a cemectp 177
IToxroroBka m cimada »K3a- 9 Ok3ameH
MEHa
Hroro 186

10. KonTpoab camocTosiTeIbHOI padoThl (KYpCcoOBOii MPOEKT / KypcoBasi padora)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas JuTepaTypa
1. OcHOBBI TOCTpOEHUS MH()POKOMMYHUKAIIMOHHBIX CHCTEM M CeTel [DJIEeKTpOHHBIH pecypc]:
Yuebnoe nocobue / A. B. ITyrokun - 2014. 156 c. JlocTyn u3 TU9HOTO KaOMHETA CTYJCHTA - Pexum 10-
cryna: https://study.tusur.ru/study/library/ (mara o6pamenus: 08.08.2018).
2. Ceru nepenaun JaHHBIX [DIEKTPOHHBIN pecypc]: Yuebnoe nocodue / A. B. ITyroBkuH - 2015.
138 c. Jloctyn u3 nu4yHOro KaOuMHEeTa CTylneHTa - Pexxum moctyma: https://study.tusur.ru/study/library/
(mata oopamenws: 08.08.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. TenekoMMyHHKAIMOHHBIC CHCTEMBI [DJNEKTPOHHBIN pecypc]: YuebHoe mocoodue / [IyroBkuH
A. B. - 2007. 202 <c¢. J[loctym u3 JMYHOTO KaOWHeTa CTydeHTa - PexuMm gocryna:
https://study.tusur.ru/study/library/ (nata o6pamenus: 08.08.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Meromudeckoe mocobue Mo MPOrpaMMHPOBAHHIO MUKPOKOHTPOJUIEPOB [DIEKTPOHHEIN pe-
cypc]: Yuebno-merommueckoe nocooue / MykamieB A. M., [TyroBkun A. B., I'yoapesa 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 oopamenus: 08.08.2018).

2. Meromuyeckoe mocobue 1mo nporpaMMupoBanuto MUKpOoKoHTpoiepoB AO «ITKK Mwumanmp»
[DnexTpoHHbIi pecypc]: YuebHo-MeToanueckoe nmocodue / [Tyropkun A. B., Kyan U. A., Axmeros H. K.,
boiiuenko A. B. - 2016. 70 c. (pekoMeHAOBAHO ISl TTPAKTUYECKOM, JIAOOPATOPHON M CaMOCTOSATEIHHOM
pabotsl) JlocTym U3 TUYHOTO KaOWHETa CTyneHTa - Peskum moctyma: https://study.tusur.ru/study/library/
(mara obpamenus: 08.08.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKne MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOpPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIe4aTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBUIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpu u3yyeHHM IUCHMILIMHBI PEKOMEHIyeTcs oOpaiarbcsi K 0a3aM JaHHBIX, MHQOpMalH-
OHHO-CIIPAaBOYHBIM ¥  IIOMCKOBBIM cHUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHre JHCIUIITTHHBI

Kabuner 11t camocToaTenbHON pabOThI CTYJIEHTOB

yueOHasi ayTUTOpHsI AJisl TPOBEACHHsI 3aHATUH 1a00paTOPHOTO TUTIA, TTOMEIICHNE ISl TIPOBEACHUS
TPYIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIM, TOMEIICHUE /ISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXXYTOYHOU aTTeCcTallu, TOMEIICHHUE I CAaMOCTOSTEILHON paboThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 207 ayn.

Ornucanue UMeIIErocs 000pyIOBaHUS:

- KommyraTtop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 mit.);

- Komnetorep GELERON D 331 (2 mt.);

- Kommnekr cnennanuzupoBanHol yueOHOI mebenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmMHOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gins Windows

— MathCAD (c BO3MOXXHOCTBIO YIaJIEHHOTO JI0CTYTIA)

— Matlab (¢ BO3BMOXHOCTBIO YIAJIEHHOTO JOCTYIIA)

— Microsoft Windows

— OpenOftice

— Qucs (¢ BO3BMOXHOCTBIO YIAJIEHHOTO JJOCTYTIA)

— Scilab (¢ BO3MOXHOCTBIO YIQJICHHOTO JOCTYIIA)

13.1.2. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT

Kabuner st camocToaTenbHON pabOThI CTYJIEHTOB

yueOHasi ayIUToOpus JJIsl IPOBEICHHS 3aHATUI J1a00paTOPHOTo THIIA, IOMEIEHHE [T TPOBEACHUS
TPYIIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIN, TOMEIICHUE JIJISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXYTOUHON aTTeCTallUH, IOMELICHHUE JJIsi CAMOCTOSTEIbHON paboThI

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

Onwucanue uMeronierocs 000pya0BaHuUs:

- KommyraTop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Kommnstorep GELERON D 331 (2 mt.);

- Kommuiekt crienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpermoaBares.

[TporpammHOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Kompas 3D (¢ BO3MOXXHOCTBIO yIaJICHHOTO JTOCTYTIA)

— LTSpice (¢ BO3BMOXXHOCTBIO YIaJICHHOTO JOCTYIIA)

— Microsoft Windows
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— OpenOftice

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue J1JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (OopMax, MOOMIIbHOI cHUCTEMBI TPENoJaBaHus sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha dKpaHe) IpHU MOMOIIM BUAECOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUUECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBa-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYECCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis onleHKH cTerneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
1.Beibepute OECTIpOBOAHYIO TEIEKOMMYHHUKAITMOHHYIO TEXHOJIOTHIO
1)PDH
2)SDH
3)Wi-Fi
4)RS -232
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2. TexHon0rus paguoocTymna 3To:
1)RF- 433

2)RS-485

3)Ethernet

4) PDH

3.Ha3oBuTE TEXHOJIOTHIO PaIHOI0CTyIIA
1)Fast Ethernet

2)Gigabit Ethernet

3) SDH

4) Bluetooth

4.Jlnanazon u3mepenus temneparyps -30 Co +30 Co pasperaromniasi criocoOHOCTh TEPMOJATINKA
0,5 rpamyca. Haiitu pa3mep nHGpOpMaIMOHHOTO MaKeTa.

1)6 our

2)7 out

3)8 our

4)9 6ut

5.ITonoca npomyckanus kaHana cBszu 1 MI'. OtHomenune curnan/mym 10. Haiitu mponyckHyro
CIIOCOOHOCTb.

1)1 Mowut/cek

2)5 Mowut/cex

3)10 Mowurt/cex

4)20 MGwut/cex

6.00s13aTenbHBIC 2JIEMEHTHI aBTOMAaTH3UPOBAHHOM CUCTEMBI
1) naTunku

2)raiimepsl

3)HaKonUTEN

4)uHTErpaTopsl

7. Kaxoii anemMeHT HeoOX0AUM ISl aBTOMATU3UPOBAHHOMN CHCTEMBI
1)oydep

2)ycTpoicTBO cOopa U nepesaun JaHHbBIX

3)perenepaTtop

4)KOMMYTaTOp MAKETOB

8. Kakue TemneparypHble TaTYUKH UMEIOT IIU(PPOBOI BHIXO]
1) TepMOCOTIPOTHRIICHHS

2) noJyNpOBOAHUKOBBIE

3) KHUIKOCTHBIC

4) TepMOAIIEKTPUUECKUE

9. Beicokasi MOMEX0yCTOMYHUBOCTH U(PPOBBIX METOIOB Mepeaaur 00ECIICYNBACTCS:
1 )auckpeTr3anueit CUTHAJIOB

2)KBaHTOBAaHUEM CUTHAJIOB

3)aBOMYHBIM IU(PPOBHIM KOTUPOBAHHEM

4)BpeMEeHHBIM TPYyIII000pa30BaHUEM

10. OcHOBHBIE TPUYMHBI BOSHUKHOBEeHHUS IIyMOB kBaHTOBaHMA B L[CII oGycrioBnieHsI:
1 )orpaHnueHHOM TIOJIOCOM MPOMYyCKaHUs JTUHUHN TIepenad

2)HeCcTaOMIBHOCTHIO YaCTOTHI 33JAI0IINX TEHEPATOPOB

3)u3MeHeHnueM BPEMEHHU Pa3BEPTKH B TPaKTaxX Mepenadu
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4)okpyrieHueM oTcYéTa CUrHasa 10 OIMKauIero ypoBHs

11.lHCTpYMEHT, C MOMOIIBIO KOTOPOTO MPOU3BOIUTCS HEMOCPEICTBEHHAS 3aIUCh MPOTPaMMHOTO
KOJla B MUKPOKOHTPOJLUIEP, Ha3bIBACTCH:

1 )xomnumnsTOp

2)IpOTpaMMHBIN CUMYJISITOP

3)nporpammarop

4)penakrop.

12.Kakoro tuna a3sik Cu:

1 )xoMnuIMpyeEMoro Tumna
2)MHTEPIIPETUPYEMOTO THIIA
3)KOMIIMINPYEMO-UHTEPIPETUPYEMOTO THIIA
4)UHTEpIPETUPYEMOT0-KOMITMIMPYEMOTO THIIA

13.Muxkponpoieccopsl, B KOTOPbIX HA4yajO M KOHEI| BBIMOJHEHHUS ONepanuid 3aJat0Tcsi yCTPOil-
CTBOM YIIpaBJICHUS:

1 )yHuBepcagbHbIe MUKPOIIPOLIECCOPHI

2)uudpoBble MEKPOTIPOLIECCOPHI

3)acMHXPOHHbBIE MUKPOIIPOLIECCOPHI

4)CUHXPOHHBIE MUKPOIIPOLIECCOPHI

14.I1epenarontas munust UART:
1)RX

2)TX

3)CLK

4)CS

15. SAapo mukpoxonTposuiepa Munanzap 1986BE92Y:
1) ARM Cortex-MO;
2)ARM Cortex-M3;
3)ARM Cortex-M1;
4) ARM Cortex-M4;

16./lnHaMuyeckast namMsaTh C IPOU3BOJIbHBIM JOCTYIIOM:
1) PROM

2)EPROM

3)SRAM

4)DRAM

17.01HOBpeMeHHas IByCTOPOHHSIS Mepegaya nHpopMauu
1 )mymuiekcHas CBS3b

2)1osyqyIIeKCHasl CBS3b

3)0aHOYACTOTHAS. CUMILIIEKCHAS CBSI3b

4)1ByX4aCTOTHAsl CUMILIEKCHASI CBSI3b

18. HazoBure cdepy npruMeHeHHs BOJIOKOHHO- ONTUYECKUX Kabemew.
1 )marucrapanbHasi CBS3b;

2)30HOBAsI CBSI3b:

3)cetu nocTyIa;

4)xabenpHOE TEIEBUICHUE

19. HazoBure chepy npruMEHEHUsI MHOTOMAPHBIX SJICKTPUUECKHUX Kabemnel (BuTas mnapa)
1 )marucrapanbHasi CB3b
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2)30HOBasI CBSI3b
3)cetu noctyma u JIBC
4)xabenpHOE TeIEBUICHUE

20. KakoBa nosoca npoIycKaHHs JUHUHN CBSI3M HA MHOTOIAPHBIX AIIEKTPUIECKUX KaOemsx.
1)0,3-3,4 xI';

2)0-100 xI'm;

3)0-2 mI;

4)0-10 mI'm.

14.1.2. Dxk3amMeHANMOHHBbIE TECTHI

1. DTanoHHast MOAENb B3aUMOAECUCTBUS OTKPBITBIX CUCTEM COAEpKUT 7 ypoBHel. Kakue QyHKun
MOJIeNT 00eCIeunBatOTCs Ha (PU3MUECKOM YPOBHE:

1) opranusanus 1 MpoBeICHNUE CUTHAJIIOB MEX/1y PUKIIAAHBIMU IPOIIECCaMU;

2) ynpaBJieHHUE COeMHEHUEM, YIIpaBJIeHHE OIMOKaMu, CETEBON CEpBUC;

3) MapuipyTu3amus, agpecaius, YCTaHOBICHHE U OCBOOOXKIEHNE BhI30BOB. CErMEHTUPOBAHUE U
o0beJMHEeHue OJIOKOB JIaHHBIX;

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

5) obecnieunBaeT HEOOXOAUMOE B3aUMOJIEHCTBUE CO CPEION NepeIayu;

6) He 3HarO.

2. DTanoHHast MOJEIb B3aMMOJICUCTBHSI OTKPBITBIX CHCTEM COACPKUT 7 ypoBHel. Kakue QpyHKIMM
9TaJOHHOM MOJICJIH BBIMOJHSIOTCS HA KAHAILHOM YPOBHE:!

1) opraHu3zanys 1 MpoOBEICHNUE CUTHAIOB MEX/Y TIPHKJIQJHBIMU ITPOIIECCAMH;

2) ynpaBjeHHE COeIMHEHUEM, YIIPABJIEHUE OIIMOKaMU, CETEBOU CEPBUC;

3) mMapupyTu3anus, aapecamys, yCTaHOBICHHE U OCBOOOXK/IEHHE BHI30BOB. CerMEHTUPOBAHUE H
00beuHEeHNE OJIOKOB JTAHHEIX

4) ycTaHOBJIEHHE W MOATBEPXKICHHE COCIMHEHHU. YTpaBieHUE OMMOKaMu (MpoBepKa YETHOCTH
WK KOHTPOJIBHBIX CYMM);

5) obecrieunBaeT HEOOXOAUMOE B3aUMOJICHCTBUE CO CPeIoil epenayu;

6) He 3Haro.

3. DranoHHas MOZEIb B3aMMOJAECHUCTBUS OTKPBITBIX CUCTEM COAEepKUT 7 ypoBHell. Kakue ¢pyHkumu
ATaJIOHHOW MOJIEJIN BBIIIOJIHSIOTCS HA CETEBOM YPOBHE:!

1) opranusanus 1 MpoBeICHNE CUTHAIOB MEX/1y PUKIIAAHBIMU MPOIIECCaMU;

2) ynpaBJieHHUE COeMHEHUEM, YIIpaBJIeHHE OIMOKaMu, CETEBON CEpBUC;

3) MapupyTu3amus, aapecaius, YCTaHOBICHHUE U OCBOOOXKIEHNE BhI30BOB. CErMEHTUPOBAHUE U
o0beMHEeHue OJIOKOB JIaHHBIX;

4) ycTaHOBJIEHHE U TOATBEPXKICHUE COEAMHEHUU. YMpaBiieHue omuOKkaMu (IIpoBepKa YETHOCTU
WA KOHTPOJIBHBIX CYMM);

5) obecnieunBaeT HEOOXOAUMOE B3aUMOJIEHCTBUE CO CPEION NepeIayu;

6) He 3HarO.

4. DranoHHas MOJIENTb B3aUMOJICHCTBHSI OTKPBITHIX CUCTEM colepkUT 7 ypoBHei. Kakue dyHkuum
9TaJOHHON MOJICIIH BBIMOJHSAIOTCS HA TPAHCIIOPTHOM YPOBHE:

1) opraHu3anys ¥ MpoOBEICHUE CUTHAIOB MEX/Y TIPHKJIAJHBIMU ITPOIIECCAMHE;

2) ynpaBjeHHUE COeIMHEHUEM, YIIPABIEHUE OIIMOKAMU, CETEBOU CEPBUC;

3) mMapupyTu3anus, aapecamnys, yCTaHOBICHHE U OCBOOOXK/IEHHE BhI30BOB. CerMEHTHPOBAHUE H
00beuHEeHNE OJIOKOB JTAHHEIX

4) ycTaHOBJIEHHE U MOATBEPXKACHHE COCIMHEHHU. YTpaBieHUE OMMOKaMu (MpoBepKa YETHOCTH
WIIK KOHTPOJIbHBIX CYMM);

5) obecrieunBaeT HEOOXOAUMOE B3aUMOJICHCTBUE CO CPeIoil epenayu;

6) He 3HarO.
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5. UT0o NOHMMAIOT 0] MAaKCUMAJIbHBIM 3HAaYEHUEM CIIy4ailHOIO CUTHaja pmax:

1) MakcuMasbHOE 3HaYE€HUE CUTHAJIA HAa MHTEpBajie BpeMeHH | cex;

2) MakCMMaJIbHBIM 3HAUEHUEM CUTHAJIa Ha UHTEPBAJIe CEaHCa CBA3H;

3) 3HaueHUe CUrHajla, KOTOPOE MPEBBIMIAETCS € JOCTATOYHO MAJION BEPOSITHO-CTHIO;
4) 3HaYeHME CUTHAJIA B TOUYKE C MAKCUMAJIBHON MPOU3BOIHOM NIEPBOTO MOPSIKA;

5) He 3Ha.

6. 1. [Ipu nepenaye aHaIOrOBOrO CUTHAJIA MO KaHAIy CBSA3M YUYHMTHIBAIOT CIEAY-IOLIME OCHOBHBIE
XapaKTePUCTUKHN 00bEMA CUTHANA:

1) AMUTENBHOCT CUTHAJA, YaCTOTa CUTHAJIa, MOIITHOCTh CUTHAJIA;

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

3) AMUTENBHOCTh CUTHANA, IIMPUHA CIIEKTpa CUTHAJA, TMHAMUYECKUH I1ara-30H;

4) nuk (axkTop cUTHAIIA, YACTOTA CUTHATIA, TUHAMUYECKUH THAaIa3oH;

5) muk ¢akTop CUTHAINA,

7. Ilpu mepenaye aHAJIOTOBBIX CUTHAJIOB MO KaHAJTY CBSI3M YUMTHIBAIOT CIEAYIONINE XapaKTePUCTH -
KU EMKOCTH KaHajla CBA3U:
1) Temniepatypy KaHajia, BIaKHOCTh cpefibl (KaHasa), JJIUTEeIbHOCTh CYIIECTBO-BAaHUS KaHalla CBSI-

34,

2) Temneparypy KaHaja, BpeMs JICHCTBUS KaHasla, OJIOCY NMPOIYCKaHUs KaHana;

3) nuHAMHUYECKUIl TUana3oH, BpeMsl JeCcTBUS KaHalla, [OJI0Cy MPOIyCKaHUs KaHaja,

4) nMHAMWYECKHUH AMaNa30H, BIXHOCTh Cpeabl (KaHaja), JIUTEILHOCTD CYIe-CTBOBAaHMS KaHaja
CBSI3H;

5) mpoTsHKEHHOCTH KaHalla, BUA MOAYJSAIUY CUTHAIIOB, HAJTMYME U YPOBEHB I10-MEX;

8. Haznauenue auddepeHmaibHON CHCTEMBI

1) CoenuHeHune ABYXIPOBOAHON a0OHEHTCKOM JTMHUM € YETHIPEXIPOXOAHBIM OKOH-YaHUEM KaHasla
T4

2) AuddepennmpoBanne TeaeGOHHOTO CUTHaIA
3) Pa3Bs3ka Bxoza 1 BBIXO/a KaHAIA
4) YcrpaHeHue 5X0 CUTHAJIOB

9. HazoBuTe Ha3HauCHHE MYJIbTUILIEKCOPA
1) O0benuHEeHNE pa3ieicHUE KaHaIoOB

2) YcuiieHue CUrHajaoB

3) Momynsiiust CUTHAIOB

4) Perpancnsauus CUTHAJIOB

10. HeoOxoauMmocCTh onepanuu “KBaHTOBAaHME CUT'HAJIA 110 YPOBHIO BBI3BaHA!
1) obecrnieueHre KOHEYHOTO KOJTMYECTBA 3HAYCHHUI CUTHANIA;

2) obecrieyeHne BHICOKOM TOYHOCTH MEPEAadH;

3) CHUXKEHUE YPOBHS IITyMOB;

4) cHikeHne TpeOOBaHUI K anmaparype;

5) obecnieuenue crabunpbHOCTH XapakrepucTuk L{CIT;

11. HepaBHOMEpHOE KBAHTOBaHUE MPUMEHSIETCS JJIS:
1) pacmmpenust TMHAMUYECKOTO AUana3oHa;

2) yBEIUYCHHS YHCIIa YPOBHEH;

3) yMeHblIEHHE YHCIla YPOBHEH;

4) yBeTMYEHUE OTHOIICHUS CUTHAJI/TITYM;

5) yMEHBIIICHHE OTHOIICHUS CUTHAI/TITYM;

12. OcnoBHoe cBoiicTBO pereneparopa LICII:
1) ycuiIMBaeT CUTHaN ¢ HAKOTUICHHEM IIYMOB;
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2) BoccTaHaBIMBAET (HOPMY CUTHAJIA C HAKOIIJICHUEM IIIyMOB;
3) BoccTaHaBIIMBAET CUTHAJ 0€3 HAKOIUICHHUS [ITyMOB;
4) ycunuBaeT curHai 0e3 HaKOIUICHUS IIIyMOB;

13. KBanTOBaHuUE MO YPOBHIO ATO:

1) 3ameHa MrHOBEHHOT'O 3Ha4€HUsI CUTHaJIa OJIM>KalIMM [eJTOYMCICHHBIM 3HaYeHU-EM
2) 3aMeHa MIHOBEHHOT'O 3HAY€HMsI CHTHAJIa MAaKCUMaJIbHBIM 3HAaUEHUEM

3) 3amMeHa MITrHOBEHHOT'O 3HaY€HUsI CUTHAJIa MUHUMAJIbHBIM 3HAUYEHUEM

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

14. ITIpu KM npoucxonur:

1) IByXypOBHEBBIN CUTHAJI IIPEBPAIIACTCS B MHOTOYPOBHEBBII
2) MHOroypoBHEBBII IPEBpAIAECTCS B IBYXYPOBHEBbIN

3) Yucno ypoBHEH HE MEHSETCS

4) Yncno ypoBHEN CTAHOBUTCSI HEYETHBIM

15. Ilpu perenepanuyu NpOUCXOANT:
1) Ycunenne curnana

2) Orpanu4eHue curHaina

3) Boccranosnenue Gpopmel curnana
4) KanubpoBka curuana

16. JInsg onudpoBKU CHrHajla MCMOJB30BAIM PABHOMEPHOE W HEPAaBHOMEPHOE KOAU-POBAHUE C
OJIMHAKOBBIM YHUCIIOM pa3psiioB. [[isi ManbIX ypoBHEH CHUTrHajla OTHO-IIEHHE CUTHAJ/IIYyM KBaHTOBaHUS
IpY PaBHOMEPHOM KOJIMPOBAHUU OynieT:

1) Gomb1ie;

2) paBHO;

3) MeHblIIIE;

4) He 3HaIO,

YeM MpU HEPaBHOMEPHOM KOJUPOBAaHUU.

17. Ilpu ananoroBom komnanaupoBanuu curHanoB B LICII ucnonb3yroT KOMIpecco-phbl JJIs:
1) pacimmpeHns 4acCTOTHOTO IMana3oHa;

2) CHI)KEHUS yPOBHSI IIIyMOB;

3) pacimmpeHus JMHaAMUYECKOro Arana3oHa;

4) cxaTysa TUHAMHYECKOTo TUana3oHa;

18. IIpu HenMHEHHOM KOMIAHAWPOBAHWU IHANA30H BXOAHBIX CHTHAJIIOB pa3OMBAIOT Ha psJ Cer-
MeHTOB. [Ipu 3TOM pa3smepbl cCOCEAHUX CETMEHTOB HAXOAATCA B CJIE-IYIOIIUX COOTHOIICHUSX:

1) Bce cerMeHThI OMHAKOBHI;

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

3) omnuaroTcs B 2 pasa;

4) oTMyaroTCs B pas;

19. Onepanusi HETMHEWHOTO KOAMPOBAHUS CONCPXKHUT CIAEAYIOINE dTanbl (yKa3aTh B MPaBHIBHOM
MOPsIIKE HOMEpa COOTBETCTBYIOIIUX OTBETOB):

1) BBIZICIIEHHE TIOCTOSTHHOM COCTABJISFOIIICH;

2) dopMHpoOBaHUE KOJIa BHYTPU CETMEHTA;

3) dbopmupoBaHUE KO/Ia CETMEHTA;

4) omnpezenieHUE 3HAKA;

20. HenuueiHbIH KOMIIaHAEp OAHOBPEMEHHO BBITIOIHSAET CIEAYIOMNE (PYHKIUH
1) cxxaTme AMHAMUYECKOro AMana3oHa, KBAHTOBAHHWE IO YPOBHIO, ()OPMHPOBAHUE JIBOMYHOTO
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KOJa.
2) yacTOTHas CeJeKIus, KBAHTOBAaHUE 10 YPOBHIO, (POPMUPOBAHUE IBOMYHOTO KOAA.
3) cxxkaTue TMHAMHMYECKOTO Uara3oHa, JMHEHHOe KoAupoBaHue, OPMHUPOBAHUE JBOUYHOTO KOJA.
4) cxxaThe TMHAMUYECKOro JMara3oHa, KBaHTOBAHUE IO YPOBHIO, IIOMEXOYCTOMUNBOE KOAUPOBA-
HUE.

14.1.3. Tembl KOHTPOJILHBIX PadoT
1. CTaHI[apTI/I3aHI/I${ TCIICKOMMYHUKAIIMOHHBIX ceTell U cucTeM

2.CurHajsl 3JIEKTPOCBSI3U

3.®opmupoBanue MUppPoBOTO CUTHATIA

4. KabenbpHbIC TUHUU CBS3H

5. BosokoHHOONITHYECKHE KAaOEIn

6. CeTn pagnonocTyma

7. KoMMmyTalus KaHajaoB U KOMMYyTalHs TAaKETOB

8. JlaTunku TeMIiepaTrypsl

9. JlaTunku AaBJICHUS U BIAKHOCTH

10. OxpaHHO-TIO’KapHasi CUTHATU3ALINS

11. CTpykTypHBIE CXEMBI aBTOMAaTU3UPOBAHHOMN CUCTEMBI KJIMMAT KOHTPOJISI 3aHUI ¥ TIOMEIIEHU I
OcHoBbl iporpammupoBanus Ha C++

12. CtpykTypHasi cxeMa MUKPOKOHTpOJLIEpa

13. ITopTel BBOA-BBIBO/IAa MUKPOKOHTPOJUIEPOB

14. TaitMepbl MUKPOKOHTPOJIJIEPOB

15. YerpoiicTBO namMsiTH MUKPOKOHTPOJLIEPOB

16. CtpykTypa nporpaMmbl MUKPOKOHTPOJLIIEPOB

17. XapakTepuCTHKH PETUCTPOB

18. Yuusepcanbubiii npuemonepeaaryuk (USART)

19. MaTtemaTtnueckoe MOIEIUPOBAHKE TEIIJIOBOTO PEKUMA TOMEILECHHUS

20. ABTOMaTU3UPOBAHHBIE CUCTEMBI yU€Ta TEIUIOBOM SHEPruu, NoTpedIseMoil B MOMEIIEHUN

14.1.4. Temsl npoexkToB I'TIO
Pa3zpaboTtka u uccienoBanue anroputMa (QYHKIIMOHUPOBAHUS AIMapaTHO-MPOTPAMMHEIX CPEJICTB
MOJICUCTEeMBI "KJIIMMAT-KOHTpOJIb". PazpaboTka u uccienoBanue paauomogeMoB Wi-Fi. Pazpabotka u uc-
cnenoanne Y CII/] Ha 6a3e MmukpokonTposuiepoB STM, Munanp.

14.1.5. Tembl 1a00paToOpHBIX padoT
UccnenoBanne naTepdeiicoB U MPOTOKOIOB AOOHEHTCKUX YCTPOMCTB.
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HccnenoBanne MUKPOKOHTPOJUIEPOB.
[TporpaMMupoBaHe MUKPOKOHTPOJIIICPOB

14.1.6. MeToau4ecKkue peKoMeHIaluu

Y4eOHbIil MaTepuall u3naraeTcsi B popme, MPEArnoIararneil caMoCTOsSTeIbHOS MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNibHAs paboTa CTYIACHTOB UTPAET PELIAOUIYI0 POJib B
X0J1e BCEro y4eOHOro Ipoiecca.

HauaTth M3ydyeHue DUCHUILIMHBI HEOOXOIUMO CO 3HAKOMCTBAa ¢ pabouell mporpaMMoii, CIIUCKOM
y4e0HO-METOJMYECKOro U MporpammHoro obecneueHus. CamocrositenbHas padoTa CTyJeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepUajaMu, BBHIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUATHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIaHOM.

B mpouecce nzydeHus AUCUMILIMHBI Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEryispHO
oOpalarbCcsi K peKOMEHyeMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax; MoJjib30-
BaThCs yepe3 KaOWHET CTYJIeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTelIbHBIMH pPECypcamMu 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEMBI, a TaKXe OOIIEJTOCTYMHBIMH HHTEPHET-IIOPTAIaMH, COACPKAIIMMHU HaydyHO-
MOMYJISIPHBIE U CHEIUATIM3UPOBAHHBIC MAaTEPUAIIbI, MOCBSILEHHbIE PA3IMYHbBIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

IIpu caMOCTOATEIEHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIaLIUSIM:

- YTCHHUC WX NPOCMOTp MaTCpuajia H€06XOI[I/IMO OCYHCCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHMM U3YYEHHOI'O COCTABUTH T€3UChl. OCBOMB MaTepHal, MOIbITATbCSI COOTHECTH TEOPHUIO
C IpUMEpPaMH U3 MIPAKTUKH;

- €CJIM B TEKCTE BCTPEYAOTCS TEPMUHBI, CIEAYET BBIACHUTh MX 3HAUYECHHUE ISl NOHUMAHUS Jajb-
HEWILIEro MaTepuania;

- He00XOTMMO OCMBICITUBATh MPOYUTAHHOE M U3YYEHHOE, OTBEYATh HA MPEJI0KEHHbIE BOIIPOCHI.

CTy,Z[eHTLI MOT'YT MOJY4YaTb MHAWBUAYAJIbHBIC KOHCYJIbTAIMU C HCIIOJIB30BAHUCM CPCACTB TCJIIC-
KOMMYHHUKAIUH.

[To mucruUIUIMHE MOTYT MMPOBOAMUTHCS JOTIOIHUTEbHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmncanue
BeOMHApOB MyOJIMKyeTcsl B KaOMHEeTe CTy/AEeHTa Ha caiite YHuBepcurera. 3anuch BeOnHapa myOIuKyeTcs B
AJIIEKTPOHHOM KYpC€ M0 AUCIUIUIMHE.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C napymenussimu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C napymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
O0IIeMeTUITUTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToan4eckKue PE€KOMEHIAIIUH MO OIICHOYHBIM MaTepHuajJdaM AJis JIMIl ¢ OrpaHuI€HHbIMHU
BO3MOKHOCTSIMHU 310POBbSI H HHBAJIUI10B
I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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