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-
4.1)

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 CamocrosTenbHas paboTa 1ol pyKOBOJCTBOM 6 6 4acoB
MIPEeToiaBaTes
2 JlaGoparopHble pabOThI 4 4 4acoB
3 KoHTponb camocTosATensHO# paboThI 2 2 4acoB
4 Bcero koHTakTHO pabOTHI 12 12 4acoB
5 CamocTosiTenbHas paboTa 56 56 4acoB
6 Bcero (06e3 sx3amena) 68 68 4acoB
7 ITogroroBka u cnava 3avera 4 4 4acoB
8 OO0m1as Tpy10eMKOCTh 72 72 4acoB
2.0 3.E.

KonTponbHbie paboThl: 7 cemecTp - 1
3auet: 7 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) 11.03.02 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-
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-4.1)» (b1.B.JIB.7.2) otHOCUTCS K OM0KY | (BapmaTuBHAs 4acTh).

[TpenmecTBYOIKUMHU TUCLUITIMHAMH, (POPMUPYIOIIMMHU HavalbHble 3HaHUS, ABIAIOTCS: Mozaenu-
poBaHM€e 3JIeMEHTOB U ycTpoicTB paanocssasu (I'TIO-3.1), Pacuer anemMeHTOB U yCTPONCTB pajnoOCBs3H
(T'TIO-2).

[TocnenyromumMu TUCHUIUIMHAMY SBISIOTCA: ABTOMAaTU3MPOBAHHOE NMPOEKTHPOBAHHE KOMITOHEH-
TOB HH(pOKOMMYHUKALMOHHBIX cucteM (I'TI0-4.2), [IpenaumiomMHas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-12 rotoBHOCTBHIO K KOHTPOJIIO COOTBETCTBUS pa3padbaThIBA€MbIX MPOEKTOB M TEXHUUECKOMN
JOKyMEHTAlMU CTaHAapTaM, TEXHUYECKUM YCIOBHUAM U APYTHM HOPMAaTUBHBIM JTIOKYMEHTaM;

— TIK-18 crnocoGHOCTBIO OpPraHU30BbIBATh U MPOBOIUTH SKCIIEPUMEHTAIBHbIE UCIIBITAHUS C LIE-
JIbIO OIICHKH COOTBETCTBHS TPEOOBAHUAM TEXHUUECKHUX PETNIAMEHTOB, MEXAYHAPOAHBIX U HAllMOHAJBHBIX
CTaHJAPTOB U MHBIX HOPMATUBHBIX JOKYMEHTOB;

B pesynbraTe u3ydeHust JUCIUILUIMHBI 00YyYaOLUICs TOJKEH:

—  3HATh LEJH U 3aJ1a4d TPYNIIOBOIO MPOEKTHOIO OOYUYEHUS: OCHOBBI IPOEKTHOM AEATENbHOCTH;
MHAMBUAYaJIbHbIE 3a1a4uk B pamkax ['TI1O.

— yMmeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIIbI IPU peatu3alii IPOEKTOB; TPAKTUYECKH HC-
MO0JIb30BaTh 3HAHUS M HABBIKH B PAMKax MPO(heCCHOHANBHOM JesITeTbHOCTH.

— BJaJeTh NpoQeccHOHaIbHBIMU HaBBIKAMH PEIICHUS WHAMBUAYAIbHBIX 3a/1a4 MPU BBIMOJIHE-
HUU MPOCKTA.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€eMKOCTb JUCHHUIUINHBI cocTaBisieT 2.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

e4.l.
%a@mua 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
KonrakThas pabota (Bcero) 12 12
CamocTosTenbHas padoTa noj pyKoBOACTBOM 6 6

npenoaasaresns (CPII)

JlaGopaTopHbIe pabOThI

Kontpoins camocrostensHoit padbotsl (KCP)

CamocTtosiTenbHas paboTa (Bcero) 56 56

[TonroroBka Kk KOHTPOJILHEIM paboTam 11 11

BrinosiHeHUE MHAWBUAYAJIBHBIX 3aJaHUN

OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 4 4
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[ToaroroBka k 1a00paTopHBIM paboTam 4 4
CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 22 22
TEOPETUYECKOI YacTu Kypca

[ToaroroBka u HarrcaHue OTYETA MO MPAKTUKE 5 5
[IpencraBnenue oryeTa Mo MPaKTUKE K 3aLUTE 3 3
Bcero (0e3 ax3ameHa) 68 68
[ToaroroBka u cpaya 3aueta 4 4
OO01mast Tpy1I0eMKOCTb, 4 72 72
3auetHbie EquHutib 2.0

5. Conep:xanne TUCUMIIIHHBI

5.1. Pa3nenpl AUCHUIIJIMHLI U BUABI 3aHATHHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

Bcero
yacoB | PopMupyeMbl
HazBanus pa3nenoB TuCIUTIITHHBI CPIL, u JIa6. KCP, u Cam. (6e3 e
pab., u pab., g
9K3aMe | KOMIETCHIIUN
Ha)
7 cemecTp

1 Onpenenenuie nenen u 3a1ad sramna 1 0 2 7 8 [IK-12, ITK-18
MPOEKTA
2 Pa3paboTka (aKTyanau3aius) TeXHU4e- 1 0 9 10 |IIK-12, I1K-18
CKOT'O 3aJJaHMs 3Tara IpoeKTa
3 IlocTaHOBKA MHIMBUyaIbHBIX 3334 B 1 0 9 10 |IIK-12, IIK-18
paMKax BBITIOJTHEHUS 3Tara MpoeKTa
4 BplinosiHeHUE UHIMBUTyaJIbHBIX 3a71a4 B 1 4 23 28 |IIK-12, IIK-18
paMKax sTama MnpoeKTa
5 CocTaBieHue oTuera 1 0 5 6 IIK-12, IIK-18
6 3amnura oT4ETA O BBHIIOJIHCHHUM dTalla 1 0 3 4 IIK-12, IIK-18
MpoeKTa (PeleH3UPOBAHKE OTIYETA)
Hroro 3a cemectp 6 4 2 56 68
Hroro 6 4 2 56 68

5.2. Conep:kaHue pa3aesioB JUCHMILIMHBI (CAMOCTOATEIbLHAA pa0oTa Mo pyKOBOACTBOM
npenojaBaTeJisi)
CopneprkaHue pas3zienoB JUCHUILIMH (caMOoCTOsTeNbHAs paboTa MoJi pyKOBOJACTBOM IpENoaBaTesis)
npuBeAEHO B Tabmuue 5.2.
Tabmuua 5.2 — CozneprkaHue pa3esioB IUCHUIUIMH (caMocToATeNbHas padoTa 1oJi pyKOBOJCTBOM IPENO-
JlaBaTes)

CopeprxaHue pa3aesioB JUCHUTIITUHBI

Tpynoemkocth, | DopMUpyEMBIE
HasBaunst pasnenos (camocTosTenbHas paboTa Toj PYA ’ PMHDY!

q KOMIIETEHITIH
PYKOBOZICTBOM IIPEIOIaBaTENs)
7 cemecTp
1 Onpenenenne neneit | OCHOBHBIE MMOHATHUS U OTIpeieeHus HH)O- 1 [TK-12, TTIK-18

U 3a7a4 3Talla MMpPoCKTa | KOMMYHHUKIHOHHBIX CUCTEM
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Hroro 1
2 Pazpabotka JlaTuuku u TepMUHANIbHBIE YCTPOMCTBA (MHU- 1 [TK-12, ITIK-18
(axTyanuzarsi) KpO(OHBI, BUJICOKaMephl, TaTYUKU TeMIIepa-
TEXHUYECKOIO 3aJJaHusl | TYpbl, BIIQXKHOCTH, ABWKEHUS U T.11.).
JTana npoeKTa Vrtoro 1
3 IlocTaHoBka Pa3zpaboTka u uccienoBanue aaropurma 1 IIK-12, TIK-18
VHJMBU1yaJIbHBIX (YHKIIMOHUPOBAHUS alllapaTHO-IPOTPaMM-
3a7a4 B paMKax HBIX CPEACTB MOJCUCTEMBI "KIIMMAT-
BBIIIOJIHEHUS dTana KOHTPOJb".
MIPOCKT.
pockTa Uroro 1
4 BplinosniHeHUE Pa3pabotka u uccienoBanue Moaenu 1 [TK-12, ITIK-18
WUHIUBUIYATbHBIX ycTpoiicTBa cOopa unpopmaryu. OCHOBHbIE
3aJla4 B paMKax 3Tana | 3JEMEHTHI si3blKa nporpaMmupoBanust C++.
IIPOEKTa MUKpPOKOHTPOJIEPHI U MYJIBTUILIEKCOPHI.
Pacuer u npoexktupoBaHue.
Hroro 1
5 CocraBnenue otuera |MaTtemaruueckasi MOAEIb TEIIOBOTO PEKU- 1 I1K-12, TIK-18
Ma MOMEILIEHHUS], PE3YJIbTaThl MOJIETUPOBA-
HUSL.
Hroro 1
6 3amuTa oTyera o [Ipe3eHTanus pe3ynbTaToB, OJTYYCHHBIX B 1 IIK-12, ITK-18
BBITIOJIHEHUH JTana XO/1€ BBIIIOJIHEHUS IIPOEKTA
fipoekTa Hroro 1
(peuensupoBanue
oTyera)
Hroro 3a cemectp 6

5.3. Paznenbl JMCUMILVIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYyuBAKIIMMH (NPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI M MeXKAUCIUITNHAPHBIEC CBSI3U

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

1 2 3 4 5 6

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 MoaenupoBaHue 3J1€EMEHTOB U

+ + + +
ycTporictB paguocssizu (I'TIO-3.1)

2 Pacyer »1eMEeHTOB U YCTPOMCTB pa-

nuocsszu (I'TI0-2) * * * *

[Tocnenyromiye TUCHUTIITUHBI

1 ABTOMaTU3MPOBAHHOE MPOEKTUPOBA-
HHUE KOMIIOHEHTOB HH(POKOMMYHUKAIH- + + + +
onHbIx cucteMm (I'TIO0-4.2)

2 IlpenumioMHas MpakTUKa + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIOB 3aHATHA
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npezcTaBiIeHo B Tabmuie 5.4.

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

KomnereHn Bune! zausatuit
nuu CPI1 Jlab. pab. KCP Cawm. pa6.

IIK-12 + + + + KonTponsnas pabora, 3a-
mmTa otueta, OT4eT mno
I'TIO, ITpoBepka KOHTPOIIb-
HBIX pabot, OTueT 1o jgabdo-
paTopHoii pabote, 3auer,
Tect

DOpMBI KOHTPOJIA

IIK-18 + + + + KonTponsnas pabora, 3a-
mmTa otyeta, OT4eT no
I'TIO, [IpoBepka KOHTPOJIb-
HBIX pabot, OTueT 1o jgabdo-
paTopHoii pabote, 3auer,
Tect

6. UHTepakTHBHBbIE MeTO/ALI M (POPMBI OPraHU3ALUH 00yYeHHS
He npenycmorpeno PVYII.

7. JlJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT npuBeAeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

Tpynoemkocts, | @opMupyemblie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHBIX padoT 24 ’ PMHDPY
q KOMITETEHIIUU
7 cemecTp
4 BrinosniHeHuE HccnenoBanue HHTEPQECOB U MPOTOKOIOB 4 ITK-12, ITK-18
VMHIVBUIYaJIbHBIX a0OHEHTCKUX YCTPOUCTB.
3a]a4 B paMKax JTana | pr oo 4
IIPOEKTa
Hroro 3a cemectp 4
8. Konrposab camocTosAATe/IbHOM Pad0OThI
Bupl KOHTPOJISE CaMOCTOSTENbHOM pabOThI ITpHBeeHbI B Tabnue 8.1.
Tabmuna 8.1 — Bubl KOHTPOJIsI CaMOCTOSITENBHOM padoThI
. TpynoeMkocTh dopmMmupyemsble
Ne Bun koHTpOsst caMocTosTENbHOM paboThl 26 PMHPY
(dac.) KOMIICTCHITH
7 cemecTp
1 |KontponbHas pabota 2 [K-12, TIK-18
Hroro 2

9. CamocTrosiTesqibHasi paboTa

Bupl caMocTosSTeIbHOM pabOThI, TPYAOEMKOCTh U (DOpPMHUpPYEMbIe KOMITETCHIIUU MTPEICTABICHEI B
Tabmuue 9.1.

Tabauma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUpPYEMbIE KOMIIETEHITUN

Buner camocrogrensHon | TpynoemkocTs, | @DopmMupyemblie
Haspanwus pasnenon a PyA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIIHHU
7 cemecTp
1 Onpenenenue CamocTosTensHOE U3yde- 5 IIK-12, [IK-18 |3ayet, KonTposabHas
Lesen U 3a1ad HUE TeM (BOIPOCOB) TEO- pabora, IIpoBepka
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oTalla IIpoOCKTa

pPETHUYECKOM YyacTH Kypca

KOHTPOJIBHBIX PadoT,
Tect

IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
2 Pa3zpaboTka CamocTosTeNIbHOE U3yYe- ITIK-12, ITIK-18 |3auet, KonTponbHas
(akTyanmuzarmsi) HUE TeM (BOTIPOCOB) TE€O- pabora, [IpoBepka
TEXHUYECKOrO PETUYECKOI YacTu Kypca KOHTPOIBHBIX padorT,
HHUS dTarl Tect
3afa drana [ToaroroBka Kk KOHTPOJIb- 3 cc
fipockTa HBIM paboTam
Hroro
3 [locTaHoBKa CamocTosTenbHOE U3yde- [TK-12, [IK-18 |3auet, KonTposabHas
WHJIUBUJIYAJIbHBIX | HUE TEM (BOMPOCOB) TEO- pabota, [IpoBepka
3a/1a4 B paMKax pPETHUYECKON YacTu Kypca KOHTPOJIBHBIX PaboT,
BBIMOJIHEHUA OTANA | 110/ 10BKa K KOHT POTTE- 3 Tect
TpoexTa HBIM paboTam
Hroro 9
4 BplnoiaHeHue CamocTosTenbHOe U3yde- [IK-12, [IK-18 |3ayet, KonTpoabHas
WHJIUBUIYAIbHBIX | HUE TEM (BOMPOCOB) TEO- pabora, OtueT o
3aJ1a4 B paMKax PETHUYECKOM YacTH Kypca naboparopHoii pabo-
Tana MpoeKT te, [IpoBepk
JTana Hpoekra [ToaroroBka k nmaboparop- 4 ¢, 1IpOBCpKa 5
HBIM PAGOTAM KOHTPOJIbHBIX padoT,
Tect
OdopmiteHne 0T4ETOB TIO 4
nabopatopHbeIM paboTam
Brinonnenne nuHaIuBUAY- 7
aJbHBIX 3aJJaHHUI
[ToaroroBka Kk KOHTPOJIb- 3
HBIM paboTam
Uroro 23
5 CocraBnenue IloaroroBka 1 HaIMCaHUE 5 IIK-12, IIK-18 |3auet, OTUeT 11O
oT4era OT4YETa M0 IPAKTUKE I'TIO, Tect
Hroro 5
6 3amuta otueta o | [Ipencrasiienue otuera 3 IIK-12, I[IK-18 |3ammura oTueTa,
BBITMIOJIHEHUH dTana | Mo MPaKTHKE K 3aIIUTe KontponrHnas pabo-
MPOEKTA Hroro 3 ta, Otuer no I'TIO,
(peueH3upoBaHue Tect
oTyeTa)
BrinosiHeHre KOHTPOJIb- 2 [TK-12, T1IK-18 |KonTponbHas pabo-
HOM paboThI Ta
Hroro 3a cemectp 56
ITonroroBska u cgada 3a- 4 3auer
yeTa
Hroro 60
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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 mocobue / A. B. Ilyroekun - 2014. 156 c. Jloctyn u3 nmuaHOro KabuHeTa cTyneHTa - Pexxum mo-
cryna: https://study.tusur.ru/study/library/ (nara o6pamenus: 13.08.2018).
2. Cetu nepenaur JaHHBIX [DIEKTpOHHBIN pecypce|: Yuebnoe mocodue / A. B. Ilyroskun - 2015.
138 c. JlocTtyn u3 nu4yHOTO KaOMHETa CTyleHTa - Pexxum moctyma: https://study.tusur.ru/study/library/
(mara obpamenus: 13.08.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. TerneKkOMMYHHMKAIIMOHHBIE CUCTEMBI [DNEKTPOHHBIN pecypc]: YueOHoe mocobue / ITyroBkuH
A. B. - 2007. 202 <c. Jloctyn wu3 JHMYHOTO KaOWHETa CTyIeHTa - PexuM 1gocTyma:
https://study.tusur.ru/study/library/ (mata odbpamenus: 13.08.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/IbHbIE Y4eOHO-MeTOANYEeCKHE MOCOOUs

1. Meroauueckoe mocoOue Mo MPOrpaMMHUPOBAHUI0 MHUKPOKOHTPOJUIEPOB [DJIEKTPOHHBINA pe-
cypc]: YuebHo-meroauyeckoe mocodue / MykameB A. M., Ilyroskun A. B., I'ydapesa P. B., Copokuna E.
C., boituenko A. B. - 2015. 45 c. (pekoMeHI0BaHO AJIsi MPAKTHYECKOH, TaOOPAaTOPHOM U CAMOCTOSITENb-
HOM  pabotel)  Jloctym W3  JuMYHOro  kKabuHeta  cTyaeHTa -  Pexum  jocryna:
https://study.tusur.ru/study/library/ (nata obpamenus: 13.08.2018).

2. Meroauueckoe nmocodue no nporpaMmmupoBaHuio MUKpokoHTposiepoB AO «IIKK Munanap»
[OnexTpoHHBIN pecypc]: YueOHo-MeTonnueckoe nocobue / [Iyroskun A. B., Kyan U. A., Axmeros H. K.,
Bboiiuenko A. B. - 2016. 70 c. (peKOMEHIOBAHO ISl PAKTUICCKON, JTA0OPATOPHON U CaMOCTOSTSIIEHOM
pabotsl) JlocTynm U3 TUYHOTO KabMHeTa CTyneHTa - Pexkxum moctyma: https://study.tusur.ru/study/library/
(mata obpamenwus: 13.08.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI] € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (OopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3JI0POBbS U BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢eccuonasibHble 0a3bl JAHHBIX U MH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Tlpu w3ydeHWH IUCHMIUTMHBI PEKOMEHIyeTcs oOpalmarbCs K 0a3aM JaHHBIX, HH(OpMAIH-
OHHO-CITPAaBOYHBIM M  TIOMCKOBBIM  cuctemMaM, K KoropbiM y TYCVYPa otkpblT goctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTtepuajibHO-TEXHMYECKOE M IPOrPaMMHOe odecriedeHne TUCUUILTHHBI

Kabuner 111 caMoCTOATENbHOM paboThl CTYICHTOB

ydeOHast ayIuTOpus JJIsl IPOBENCHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUTS TIPOBEIACHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIINH, TOMEIIEHUE ISl TPOBEIACHHSI TEKYIIIET0 KOHTPOJIS U MPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIILHON paOboThI

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

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— MathCAD (¢ BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Matlab (c BO3MOXXHOCTBIO YIAJICHHOTO JTOCTYTIA)

— Microsoft Windows

— OpenOftice

— Qucs (¢ BO3BMOXKHOCTBIO YAAJIEHHOTO JOCTYTIA)

— Scilab (c BO3MOXHOCTBIO YIaJIEHHOTO JJOCTYTIA)

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadoOpaTOpHbIX padoT

Kabuner myist caMoCTOATEIbHON PabOTHI CTYJCHTOB

yueOHasi ayTuTOpHsl AJIsl TPOBECHHUSI 3aHATUH 1a00paTOPHOTO THUIIA, IOMEIIEHUE I POBEICHUS
TPYMIOBBIX U UHIUBUAYAIBHBIX KOHCYIIBTAIIMH, TOMEIIEHUE ISl TPOBEIACHHSI TEKYIIIETO KOHTPOJIS U PO -
MEXYTOYHON aTTecTally, TOMEIICHNE I CaMOCTOSTEIbHON paboThI

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 74, 207 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Kommyratop MicroTeak;

- Komnstorep PENTIUM D 945 (3 mit.);

- Komnsrorep GELERON D 331 (2 mr.);

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Kompas 3D (¢ BO3MOXXHOCTBIO yIaJICHHOTO JTIOCTYTIA)

— LTSpice (c BOBMOXXHOCTBIO yIAIGHHOTO JIOCTYTIA)

— Microsoft Windows

— OpenOffice

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOTPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
Jns camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIAccChl),
PacIOJI0KEHHBIE 110 aJipecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
1. DTtanoHHast MOAENb B3aUMOAECHCTBUS OTKPBITHIX CUCTEM COAEpKUT 7 ypoBHeH. Kakue QyHKIun
MOJIeNTN 00eCTIeUnBaOTCs Ha (PU3MUECKOM YPOBHE:
1) opranu3anys v MpoBEAECHUE CUTHAJIOB MEXy NPUKJIAJHBIMU MIPOLIECCAMY;

2) ynpaBieHUEe COeMHEHUEM, YIIpaBlIeHHE OIMOKaMu, CETEBON CEpBUC;

3) MapuipyTuzaius, agpecaius, YCTAaHOBIEHUE U OCBOOOXKIeHNE BbI30BOB. CErMEHTHPOBAaHUE U
o0beIMHEeHNE OJIOKOB TaHHbBIX;

4) ycTaHOBIIEHHE U TOATBEPXKICHUE COEAMHEHUN. YTpaBiieHue omuOKkaMu (IIpoBepKa YETHOCTHU
W KOHTPOJIBHBIX CYMM);
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5) obecrnieunBaeT HEOOXOAMMOE B3aUMOICHCTBUE CO CPEION Tepeaayn;
6) He 3Ha0.

2. DTajoHHAs MOJIETh B3aUMOJICUCTBHS OTKPBITBIX CHCTEM COJEPKHUT 7 ypoBHE#. Kakue dyHKInn
STAaJIOHHOU MOZCIN BBIMTOJIHAIOTCA Ha KaHAJIbHOM YPOBHC!

1) opranusanus v MpoBEAECHUE CUTHAJIOB MEXy NPUKIIAJHBIMU MIPOLIECCAMY;
2) ynpaBieHHUEe COSMHEHUEM, YIIPaBIeHHE OIMOKaMu, CETEBOI CEpBUC;

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

4) ycTaHOBIIEHHE U TOATBEPXKICHUE COCAMHEHUN. YTpaBiieHue omubOkaMu (IpoBepKa YETHOCTU
WJIM KOHTPOJIBHBIX CYMM);

5) obecrieunBaeT HEOOXOANMOE B3aUMOJICHCTBUE CO CPEIOil Mepeaayn;
6) He 3Hal0.

3. DranoHHAas MOJIENIb B3aUMOJICHCTBUS OTKPBITHIX CHCTEM COEPKUT 7 ypoBHel. Kakue QpyHKImu
STAJIOHHOW MOJIENIH BBINIOJIHSIOTCS HA CETEBOM YPOBHE:!

1) opranuzanus 1 MpoBeeHNE CUTHAIOB MEX/1y MPUKIIAAHBIMU MPOIIECCaMU;
2) ynpaBjeHHE COeIMHEHUEM, YIIPaBIeHUE OIIMOKaMU, CETEBOU CEPBUC;

3) mapupyTu3amus, agpecaius, yCTaHOBJICHHE U OCBOOOXK/ICHHE BBI30BOB. CerMEeHTUPOBAHHE U
00beIMHEHUE OJIOKOB JAHHBIX;

4) ycTaHOBIIEHHE W TOATBEP)KICHUE COCIUHEHUN. YTpaBieHUe ommnOKkaMu (MpoBepKa YETHOCTU
VI KOHTPOJIBHBIX CYMM);

5) obecnieunBaeT HEOOXOAMMOE B3aUMOICHCTBUE CO CPEION Mepeaayn;
6) He 3Ha0.

4. DramoHHas MOJETb B3aUMOACHCTBUS OTKPBITBIX CUCTEM COlepPKHUT 7 ypoBHel. Kakue hyHKIIMM
STaJIOHHOU MOZCJIN BBIITOJIHAIOTCA Ha TPAHCIIOPTHOM YPOBHC!:

1) opranu3anus v MpoBEAECHUE CUTHAJIOB MEX ]y NPUKJIAJHBIMU MIPOLIECCAMY;
2) ynpaBieHHUE COeAMHEHUEM, YIIpaBIeHHE OITMOKaMu, CETEBON CEpBUC;

3) MapuipyTuzanus, agpecanus, YCTAaHOBICHUE U OCBOOOXKIeHNE BbI30BOB. CEerMEHTUPOBAHUE U
00bequHEeHNE OJIOKOB TaHHBIX;

4) ycTaHOBIIEHHE U TOATBEPXKICHUE COCAMHEHUN. YTpaBiieHue omuOKkaMu (IpoBepKa YETHOCTHU
WJIM KOHTPOJIBHBIX CYMM);

5) obecneunBaeT HEOOXOAUMOE B3aUMOJEHCTBHE CO CPEOH Iepenauy;
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6) He 3HaIo.

5. UT0o NOHMMAIOT 0] MAaKCUMAJIbHBIM 3HAYEHUEM CIIy4ailHOIO CUTHaja pmax:

1) MakcuMaJIbHOE 3HAUEHUE CUTHAJIA HA UHTEpBajle BpeMeHU | cek;

2) MakCMMaJIbHBIM 3HAUEHUEM CUTHAJIa Ha UHTEPBAJIe CEaHCa CBA3H;

3) 3HaueHue CUrHaia, KOTOpPOE MPEBBIIIAETCS C JOCTATOYHO MaJIOW BEPOATHO-CTHIO;
4) 3HaYeHME CUTHAJIA B TOUYKE C MAKCUMAJILHON MPOU3BOIHON NIEPBOTO MOPSIKA;

5) He 3Hal0.

6. 1. IIpu nepenaue aHAJIOrOBOrO CUTHAJIA MO KaHAIY CBSA3M YUHUTBHIBAIOT CIEAY-IOIIME OCHOBHBIE
XapaKTepUCTUKHU 00bEMA CUTHAJIA:

1) AMUTENPHOCTH CUTHAJIA, YaCTOTA CUT'HAJIA, MOIITHOCTH CHTHAJIA;

2) AMUTEIBHOCTH CUTHAJIA, IIMPHHA CIICKTPA CUTHAJIA, MOIITHOCTh CHTHAJIA;

3) IIMTENBHOCTh CUTHANA, IIMPHHA CIIEKTPa CUTHAJA, JMHAMUYECKHI JHarna-30H;
4) UK (aKTOp CUTHANA, 9YaCTOTa CUTHAA, JMHAMUYECKHUN JHana3oH;

5) muk ¢akTop CUTHAINA,

7. Ilpu mepenade aHAJIOTOBBIX CUTHAJIOB MO KaHATY CBSI3M YUMUTHIBAIOT CIEAYIONINE XapaKTEPUCTH -
KU EMKOCTH KaHajia CBA3U:

1) Temneparypy kaHaja, BIQXXHOCTb Cpeibl (KaHaja), JUIMTEIbHOCTD CYILECTBO-BaHMsI KaHaJla CBA -

3U;

2) TeMIiepatypy KaHaja, BpeMs ACHCTBUS KaHaja, oJI0Cy MPOIyCKaHUs KaHaia;

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

4) TMHAMWYECKHUH TUaIa30H, BIAKHOCTh Cpellbl (KaHalla), [UTUTEIIbHOCTD CYIe-CTBOBAHUS KaHalla
CBSI3U;

5) npoTsHKEHHOCTH KaHalla, BUJ MOAY/IALIMY CUTHAJIOB, HAIMYHE U YPOBEHb IO-MeX;

8. Haznauenue nuddepeHnmanibHol cucTeMbl

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

2) MuddepennmpoBanue TenedOHHOTO CUTHAIA
3) Pa3Bsi3ka Bxoa 1 BBIXO/a KaHaIa
4) YcrpaHeHue 5X0 CUTHAJIOB

9. HazoBuTe Ha3HaUYCHHE MYJIBTUILIIEKCOPA

CornacoBaHa Ha noprane Ne 42491 12



1) O0benuHEeHNE pa3/iejIeHUuE KaHaIoB

2) YcuneHue CUTHAIOB

3) Momynsiiust CHTHAJIOB

4) PerpaHcnsnus CUTHAJIOB

10. Heo6xoauMocTh omepaiuy “KBaHTOBAaHHME CUTHAJIA 110 YPOBHIO BBI3BaHA:
1) obecrieueHre KOHEYHOTO KOJTMYECTBA 3HAYCHHUI CUTHANIA;

2) obecrnieueHne BHICOKOM TOYHOCTH TIEpPEIauH;

3) CHUXKEHUE YPOBHS IITyMOB;

4) cHIKeHHe TpeOOBaHMH K ammaparype;

5) obecnieuenue crabunbHOCTH XapakrepucTuk L{CIT;

11. HepaBHOMEpHOE KBAHTOBaHUE MPUMEHSIETCS JJIS:

1) pacumpeHus JMHAMUYECKOTO JUara3oHa;

2) yBEIUYCHHS YHCIIa YPOBHEH;

3) yMEHbIIICHUE YHCTIa YPOBHEH;

4) yBeTMYEHUE OTHOIICHUS CUTHAJI/TITYM;

5) yMEHbBIIICHUE OTHOIICHHS CUTHAJI/TITYM;

12. OcHoBHOe cBoMCcTBO pereneparopa L[CII:

1) ycunuBaeT curHall ¢ HaKOIUIEHUEM IIYMOB;

2) BoccTaHaBIMBAET GOPMY CUTHAJIA C HAKOTUICHUEM IITYMOB;

3) BoccTaHaBIIMBAET CUTHAJ 0€3 HAKOIUICHHUS [ITyMOB;

4) ycunuBaeT CUTHAII 0€3 HaKOTUICHHS IITyMOB;

13. KBanTOBaHME IO YPOBHIO 3TO:

1) 3ameHa MrHOBEHHOT'O 3HAYEHHSI CUTHAJIa OJVDKaWIINIM 1IeTTOYUCIIEHHBIM 3HAYeHU-EM
2) 3aMeHa MIHOBEHHOTO 3HAY€HHs CUTHAJIa MAaKCUMAJIbHBIM 3HAaY€HUEM
3) 3aMeHa MIHOBEHHOTO 3HAYE€HUS CUTHAJIa MUHUMAaJIbHBIM 3HAUYeHHEM
4) 3aMeHa MTHOBEHHOTO 3HAYCHHsI CUTHAJIA CPETHEM 3HAYCHHUEM

14. ITpu KM npoucxoaur:
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1) IByXypOBHEBBIN CUTHAJI IIPEBPAIIACTCS B MHOTOYPOBHEBBII

2) MHOTrOypOBHEBBIH NIPEBPAIIACTCS B IBYXYPOBHEBBIM

3) Yucno ypoBHEH HE MEHSETCS

4) Yucno ypoBHEH CTAaHOBHUTCS HEYETHBIM

15. IIpu perenepanivi IPOUCXOIUT:

1) Ycunenne curnana

2) OrpanuveHue CUTHAJIA

3) Boccranosnenue Gpopmel curnana

4) KanubpoBka curHasna

16. [{ns omudpoBKH CUTHANA HMCIIOIH30BATHM PAaBHOMEPHOE M HEPABHOMEPHOE KOAM-POBAHUE C
OAWHAKOBBIM YHUCJIOM pa3pssaoB. I[HH MaJIbIX ypOBHCfI CHUTHaJIa OTHO-IIICHUEC CI/IFHaJI/IHYM KBAaHTOBaHUs
IIpU paBHOMEPHOM KOJMPOBAHHUU OyJIeT:

1) Gomb1ie;

2) paBHO;

3) MeHblIIIE;

4) HE 3HAIO,

YeM MpU HEPaBHOMEPHOM KOJUPOBAaHUU.

17. Ilpu ananoroBom komnanaupoBanuu curHaioB B LICII ucnonb3yroT KOMIpecco-phbl JJIs:

1) pacmmpeHus 4acTOTHOTO IMana3oHa;

2) CHIU)KEHHUS YPOBHS IIIyMOB;

3) pacupeHuss AMHAMUYECKOTO J1ara3oHa;

4) cxaTysg TUHAMHYECKOT0 TUana3oHa;

18. Ilpu HENMMHEWHOM KOMITAHIWPOBAHUM TUAIA30H BXOMHBIX CHUTHAJIIOB Pa30MBAIOT HA P Cer-
MCHTOB. HpI/I 3TOM pasMepH COCCIHHUX CCTMCHTOB HAXOIATCA B cne-zly}onmx COOTHOIIICHUAX :

1) Bce cerMeHThI OMHAKOBHI;
2) omM4aloTcs B € pa3 (OCHOBaHHE HATypaJIbHOTO JIoTapudma);
3) omnuaroTcs B 2 pasa;

4) oTnuyaroTcd B pas;
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19. Onepanuysi HENMMHEWHOTO KOAUPOBAHUS CONEPKUT CIEAYIOLIUE dTanbl (yKa3aTh B IPaBUIBHOM
HOpsIIKE HOMEPA COOTBETCTBYIOIUX OTBETOB):

1) BBIZICIIEHHE TIOCTOSTHHOM COCTABJISIFOIIICH;

2) popmupoBaHHEe KOfa BHYTPU CETMEHTA;

3) dbopmupoBaHUE KO/Ia CETMEHTA;

4) ompesieNieHUE 3HAKA;

20. HenuHelHbIN KOMITaHIEP OJHOBPEMEHHO BBITIOJHSET CIAEAYIOMHKE (PYHKITNN

1) cxarve AMHAMHMYECKOrO uara3oHa, KBAHTOBaHHE 10 YPOBHIO, (OPMUPOBAHUE ABOUYHOIO
KOJa.

2) 4aCTOTHAs CEJIEKLIUs, KBAHTOBAHUE TI0 YPOBHIO, (JOPMHUPOBAHUE TBOUYHOTO KOJIA.
3) cxxkaTue TMHAMHMYECKOTO JUara3oHa, JMHEHHOe KoAupoBaHue, OPMHUPOBAHUE JBOUYHOTO KOJA.

4) cxxaTve TMHAMUYECKOIro AMaIa30Ha, KBAaHTOBAHUE 110 YPOBHIO, IOMEXOYCTOMUMBOE KOAUPOBA-
HHE.

14.1.2. TeMmbl KOHTPOJILHBIX padoT
1. CrangapTuzanus TEJIEKOMMYHUKALMOHHBIX CETEN U CUCTEM

2.CurHassl JIEKTPOCBSI3U

3.®@opmupoBaHue HUPPOBOrO CUTHAIA
4.KaGenpHble IMHUM CBSA3U

5. BonokoHHOONTHUYECKHE KaOenu

6. CeTn paguonoctymna

7. KoMMyTanus KaHajIoB U KOMMYTalus IaKETOB
8. JlaTunku TeMieparypsl

9. JlaTuMKu 1aBIEHUS U BIAXKHOCTU

10. OxpaHHO-TIO’KapHasi CUTHAIN3ALUS

11. CTpyKTypHBIE CXEMBI aBTOMATU3UPOBAHHON CUCTEMBI KJIIUMAT KOHTPOJIS 3aHUHI U TOMEILEHU I
OcHoBbl nporpammupoBanus Ha C++

12. CtpykTypHasi cxeMa MUKPOKOHTPOJLIEPA

13. ITopTh! BBOZA-BBIBO/IAa MUKPOKOHTPOJIIIEPOB
14. Taiimepbl MUKPOKOHTPOJUIEPOB

15. YerpoiicTBO naMsaTé MUKPOKOHTPOJLIIEPOB
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16. CtpykTypa nporpaMmmbl MUKPOKOHTPOJUIEPOB

17. XapakTepucTUKU PErUCTPOB

18. Yauepcanbsubiii npuemorniepeaarduk (USART)

19. Marematndeckoe MOACIUPOBAHUE TEIJIOBOTO PEKUMA MOMEIICHHS

20. ABTOMaTH3UPOBAHHBIE CUCTEMBI YUE€Ta TEIUIOBOM YHEPTUH, TOTPEOISIEMOM B TOMEIIICHUT

14.1.3. 3auér
1.Be16epute 0ecripoBOAHYIO TEIEKOMMYHHUKAITMOHHYIO TEXHOJIOTHIO

1)PDH

2)SDH

3)Wi-Fi

4)RS -232

2. TexHonorust painoJ0CTyIa 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 temneparypsl -30 Co +30 Co pasperaroniasi ciocoOHOCTh TEPMOJATIHKA
0,5 rpamyca. Haiiti pazmep nHPOpMaIMOHHOTO MaKeTa.

1)6 out
2)7 our
3)8 our
4)9 our

5.ITonoca npomnyckanus kanana cssizu 1 MI'n. OtHowenue curnan/mym 10. Haliti npomnyckHyo
CHOCOOHOCTb.
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1)1 Mowut/cek

2)5 Mowut/cek

3)10 Mowurt/cex

4)20 MowuT/cek

6.00s13aTebHBIC 2JIEMEHTHI ABTOMATH3UPOBAHHOM CHUCTEMBI
1) naTunku

2)Taitmepsl

3)HaKonUTEN

4)MHTETPATOPHI

7. Kaxo# aneMeHT HeoOX0IM JIJTsi aBTOMAaTH3UPOBAHHON CUCTEMBI
1)oydep

2)ycTpoicTBO cOOpa U mepeaadn JaHHBIX

3)perenepaTtop

4)KOMMYTaTOp TTAaKETOB

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

2) MOTYIIPOBOTHUKOBBIC

3) KUIKOCTHBIC

4) TEpMODJICKTPUYECKHIE

9. Bricokas MoMeX0yCTOMYMBOCTh IU(PPOBBIX METOOB Mepeaadn 00ecIeunBaeTCs:
l)auckpeTr3anueit CUTHAJIOB

2)KBaHTOBAaHUEM CUTHAJIOB

3)aBOMYHBIM IU(PPOBHIM KOTUPOBAHHEM

4)BpeMEHHBIM TPYIIIO00pa30BaHHEM

10. OcHOBHBIE MPUYMHBI BO3HUKHOBEHUS IITyMOB kBaHTOBaHMsI B L[CII oOycioBiieHsI:

1 )orpaHnueHHOM TIOJIOCOM MPOMYyCKaHUs JTUHUHN TIepenad

2)HeCTaOMIBHOCTHIO YaCTOTHI 33/IAI0ITUX TEHEPATOPOB
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3)U3MEHEHUEM BPEMEHHU Pa3BEPTKH B TPAKTAX MEpeIadun
4)oKpyTaeHUEM OTCUETa CUTHAIIA 10 OJFMbKaMIIero ypoBHs

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

1 )xomnunsTOp

2)IporpaMMHBIN CUMYJIISITOP

3)nporpammarop

4)penaxTop.

12.Kakoro tuna sa3sik Cu:

1 )xoMnuIMpyeMoro Tumna
2)MHTEPNIPETUPYEMOT'O THIIA
3)KOMIIMINPYEMO-UHTEPIPETUPYEMOTO THIIA
4)UHTEpHPETUPYEMOTIO-KOMIIMIINPYEMOTO TUIIA

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

1 )yHuBepcaabHbIe MUKPOIIPOLIECCOPHI
2)u¢poBbIe MUKPOITPOIIECCOPHI
3)acMHXPOHHbIE MUKPOIIPOLIECCOPHI
4)CUHXPOHHBIE MUKPOIIPOLIECCOPHI
14.ITepenaromias nuaust UART:

RX

2)TX

3)CLK

4)CS

15. Anapo mukpokoHTposuiepa Munanap 1986BE92Y:
1) ARM Cortex-MO;

2)ARM Cortex-M3;

3)ARM Cortex-M1;
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4) ARM Cortex-M4;

16./IluHamuyeckasi maMsTh C MPOU3BOJIBHBIM JTOCTYIIOM:

1) PROM

2)EPROM

3)SRAM

4)DRAM

17.0mHOBpEMEHHAs ABYCTOPOHHSS Mepeaada nHpopMarmu

1 )yTuiekcHas CBS3b

2)nonyayIieKCcHast CBSI3b

3)oIHOYACTOTHAS CUMIUIEKCHAS CBSI3b

4)1ByX4acTOTHAsI CUMILJIEKCHAs CBSI3b

18. HazoBure cepy npruMeHEHUST BOJIOKOHHO- ONTHYECKUX KaOele.
1 )marucrapanbHasi CBS3b;

2)30HOBAs CBS3b:

3)cetu nocTyma;

4)xabebHOE TeICBUICHUE

19. HazoBure cepy npruMeHEHUST MHOTONAPHBIX JIEKTPUUECKUX Kabesel (BuTas mapa)
1 )marucrapanbpHasi CBS3b

2)30HOBasI CBSI3b

3)cetu noctyma 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 mI;

4)0-10 mI1.

14.1.4. Temsb1 npoekTos I'TTIO
Pa3pabotka u uccnenoBanue anropurMa (yHKIMOHUPOBAHMS allapaTHO-IIPOIPAMMHBIX CPEICTB
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HOJICUCTEMBI "KIIMMaT-KOHTpouib". Pa3zpaboTka u uccienoanue paguomonemoB Wi-Fi. Paspabotka u uc-
cinenoBanue Y CIIJ] Ha 6a3e mukpokoHTpoiepoB STM, Mumnanmp.

14.1.5. Tembl J1a0opaTOpHBIX padoT
Hccnenoanue naTepdeiicoB U MPOTOKOIOB a00OHEHTCKUX YCTPOUCTB.

14.1.6. MeTonnyeckue peKoMeHAalNU

VYueOHbIil MaTepuan uznaraercs B Gpopme, MPernosaraoneil caMocTosTeIbHOE MBIIUIEHUE CTY-
JEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNibHAs paboTa CTYAEHTOB UIPAeT PELIAIOLIYI0 POJib B
X0JI€ BCEro yueOHOro nporecca.

Havare m3ydeHue AMCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodeil mporpaMMoOl, CIHUCKOM
y4eOHO-METOMYECKOr0 U MporpaMmMHoro otecrneuenus. CamocTosTeNnbHast paboTa CTyAEHTa BKIIOYACT
paboTy ¢ yueOHBIMU MaTepHUajaMu, BBIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUITHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIAaHOM.

B mpouecce nzyuenus AUCUMITIMHBL Ui JTYYIIEr0 OCBOGHUS MaTepuana HeoOXOIUMO PErysipHO
oOpalaTecsi K pEeKOMEHIyeMO JTUTepaType 1 UICTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHajiax; Mojb30-
BaThCs 4epe3 KaOMHET CTyIeHTa Ha caiiTe YHHBEpPCHTETa 00pa3oBaTebHBIMU PECYpCaMU AJICKTPOHHO-
OMOIMOTEeYHON CUCTEMBI, a TaKXe OOLIEJTOCTYMHBIMH HHTEPHET-NOPTAlaMH, COAEPKAIIMMHU HaydHO-
MOMYJISIPHBIE U CHEIUAIN3UPOBAaHHbIE MAaTEPUAIIbI, IOCBSILEHHbIE PA3IMYHbIM acleKTaM y4eOHol aucuu-
IUIMHBI.

[Tpu caMOCTOATENHHOM U3YyYEHUH TEM CIIETYyHTE PEKOMEHIAlUsIM:

- YTEHHE WIM MPOCMOTP Marepuana HeoOXOIUMO OCYILECTBIATh MEAJICHHO, BBIACISAS OCHOBHBIE
UJe; Ha OCHOBAaHUU M3YyYEHHOT'O COCTAaBUTh Te3HUChl. OCBOMB MaTepHall, ONbITAThCSI COOTHECTH TEOPUIO
C IpUMEpaMU U3 NPAKTUKH;

- €CIIU B TEKCTE BCTPEYAIOTCSI TEPMUHBI, CJI€IYET BBISICHUTh UX 3HAUYE€HUE JJI1 MOHUMAaHUS J1ajb-
HEMIIIEro MaTepuaa;

- He00XOIMMO OCMBICIUBATh MPOYUTAHHOE U U3YUEHHOE, OTBEYATh HA MPEJI0AKEHHbIE BOIIPOCHI.

CryneHTbl MOTYT NHOJIy4aTh WHAWBUAYAJIbHBIE KOHCYJIBTAllMM C HCIIOJIb30BAaHUEM CPEACTB Teje-
KOMM YHHKAIHH.

[To qucuuIuInHE MOTYT MIPOBOIUTHCA JIONIOJIHUTENIbHBIE 3aHATHS B popMe BeOuHapoB. Pacriucanue
BeOMHapOB NMyOJIMKyeTCsl B KaOMHETEe CTYy/AEHTa Ha caiite YHuBepcurera. 3anuch BeOMHapa myOIuKyeTcs B
JIEKTPOHHOM KYpPC€ 10 AUCLUILINHE.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM AJIsl JIHI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIN/I0B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropuu Bubl 1ONOTHUTEIBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboThl, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C mapymenusamu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHHUs OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanuyenusiMu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSITEIbHbIE [IpenmyiecTBEHHO IPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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