MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
Pa3paboTka ycTpOMCTB /i/isi CHCTeM 0eCrpOBOJHOM CBSI3U

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HanpagnenHocts (mpo¢ub): CucTeMbl pafiMOCBSA3M U PaUOA0CTyIIA

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadezpa: TOP, Kadeapa TesiekoMMyHUKAIMH M OCHOB PaJ0TeXHUKH

Kypc: 4

CemecTp: 7

YueOHbIi ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 24 24 4acoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 JIabopaTopHble 3aHSTHS 18 18 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 CamocTosiTesibHast paboTa 48 48 yacoB
6 Bcero (6e3 3k3ameHa) 108 108 4acoB
7 OO6111ast TPYJ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3auet: 7 ceMeCTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokosn Ne 3 0T« 8 » 11 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO

2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
CT. TipemniofiaBarenb Kag. TOP AbGeHos P. P.
noreHT kKad. TOP Poroxuukos E. B.

3aBenytomuii obecrieurBaroiieii Kag.
TOP Hemugos A. f.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan PT® [Torosa K. IO.
3aBe/lyIOLLUI BbITyCKarollei Kad.

TOP Hemuzos A. f1.
OKCIIepThI:

noueHt kad. TOP Boromosnos C. 1.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llesbio TipernofjaBaHusl AUCLIMIUIMHBI «Pa3paboTKa YCTPOMCTB AJis CUCTeM OeCIIPOBOJHOM CBSI3U»
SBNISIeTCA  M3yueHWe OOIL[UX TIPUHIUIIOB TIOCTPOeHHs1 M (YHKUMOHHMPOBAHUS armapaTypbl CHCTEM
0ecripoBOJIHON CBsI3Y, 3TaloB pa3pabOTKHM W TPOEKTUPOBAHMS Y3/I0B CUCTEM OeCrpOBOJHOW CBSI3H,
MeTO/IOB pacueTa XapaKTepUCTHK 3THX Y3J/I0B, a TaKKe BOMPOCOB MX TEXHUYECKOU SKCIUIyaTalud U
TPOEKTUPOBAHUSI.

1.2. 3agauy JUCIMIITAHBI

— OsHakomJIeHWe C POCCHMCKUMH M MeXAYHApOAHBIMHM CTaHAapTaMu B 00sacTé pa3paboTKu
YCTPOWCTB /IS CUCTeM OeCIPOBOIHOM CBSI3H.

— @®opmupoBaHWe 3HAHUM, YMeHUIN U HaBBIKOB, TIO3BOJISION[MX MMPOBOAUTL 3Tal pa3pabOTKU U
MO/Ie/TUPOBAHUSI YCTPOUCTB /ISl CUCTeM OecripoBOAHOM cBsi3u. [IpuoOpeTeHHble CTy[eHTaMU 3HAHUS U
HaBBIKM HEOOXOJWUMBbI KakK JiJIi TPaMOTHOW SKCIUTyaTal[dd CYIIeCTBYIOIIEH ammaparypbl, Tak W JJis
pa3pabOTKH U TTPOEKTUPOBAHMUS TTePCIIEKTUBHOM.

2. MecTo pucimiuinHel B cTpyKrype OITIOII

HOucuuruiiHa «Pa3paboTka yCTpoicTB st cucteM OecripoBogHoi cBsisu»  (B1.B.JJB.9.1)
OTHOCHUTCS K 010Ky 1 (BapyaTHBHas UacTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
c/leiyroliye JUCLIMIUIMHBL: MaremaTtiueckre MeTO/bl OINMCaHWs CUTHa/loB, MaremaTUueCKWd aHaius,
Teopusi 31eKTpUUeCKUX 1ierei.

[MocnenyOMUMH JUCLIATIIMHAMY SIB/ISTIOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi:

— TIK-15 ymeHuem pa3pabatbiBaTh U O(OPMJISATH Pa3IMYHYI0 TIPOEKTHYIO U TeXHHUECKYIO
[ OKYMEHTALUIO;

— [TIK-19 TrOTOBHOCTRIO K OpraHu3ali paboT 10 TIPAaKTUUYEeCKOMY WCIIO/Ib30BaHUI0 U
BHE/IDEHUIO Pe3y/IbTaTOB UCC/Ie[0BaHUM;

B pe3sysnbrarte usyueHus JUCLIIIIMHBI CTYLEHT J4O/DKeH:

— 3HaTh - OCHOBHble BO3MO)XHOCTHM COBPEMEHHBIX CHCTeM B 007acTH TPOeKTHPOBaHUs
paznosnekTpoHHbix cpefctB (POC) BU u CBY pguamna3oHa; - MeTOAbl M alrOPUTMbI NPOEKTUPOBAHUS
JMHEMHBIX W He/JMHeWMHBbIX pajuoTexHUueckux ycrtpoucts (PTY) ¢ cocpefoToueHHBIMU U
pacripefie/ieHHbIMM IapaMeTpaMM W METOAOJOTMIO MX HCIIO/Ib30BaHUsl, - MapUIpyThl CKBO3HOIO
IIPOEKTUPOBAaHUS TUMOBLIX y3710B POC;

— yYMeTb - pellaTh 3a/ia4 MOJe/JUPOBaHKsl, ONTUMU3ALIMY U CUHTe3a JIMHeNHbIX U HeJTMHeHHbIX
PTY BY u CBY; - pemarh 3ajjaud CMeIIaHHOTO MOJe/SUPOBaHUsl aHa/lIoro-Lu(pOBBIX YCTPOWCTB; -
BBINOJ/IHATh NPOEKTHbIe MPOLIeAypbl MO reHepaliiyd TOMOJIOTMYeCKUX IPOEKTOB U UX BepU(UKaluy; -
I0/Ib30BaTbC CUCTEMHBIMM TMOJXOJaMU IIPU IIOCTPOEHWM U HWCCIeOBAaHUM MOJeseld CI0XKHBIX
Te/IeKOMMYHHKAIMOHHBIX CUCTeM OeCrIpOBOAHON CBSI3U;

— BJIafeTh - HaBbIKAMHU TPAKTHUECKOM PaboThI C 71ab0paTOPHBIMU MaKeTaM{ Y37I0B CHCTEMbI
OecrnpoBOJiHOI CBfI3H, a TaK)Ke C COBPeMeHHOW U3MepUTe/IbHOM anrapaTrypou.

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBysgeT 3.0 3aueTHbIX €JUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

7 cemecCTp
AynutopHblie 3aHSTHS (BCEro) 60 60
Jlekumu 24 24
[TpakTryeckue 3aHATHS 18 18
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JlabopaTtopHble 3aHATHS 18 18
CamocrosiTenbHasi paboTa (Bcero) 48 48
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 10 10
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 19 19
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 19 19
Bcero (6e3 3k3ameHa) 108 108
OO0111as1 TPY0EMKOCTh Yac 108 108
3auetHble Equnuiel TpysoeMkocTu 3.0 3.0

Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BUZBI 3aHATUN

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.

. ~ =
= )
E &8 o] .
) 2 5 a = 3 5
S @ @ T S < 5 =
Ne HasBanus pa3zenoB JUCLIUIIIMHBL =] % i % g 5 ? %
= 2 S = g0 zE
=~ o] g 5 Pl o5
g g Q © g =
9] O o
= lc:,‘U CEU
= O
1 |BBeneHue 1 0 0 1 2 [TK-15, ITK-
19
2 | BxopHble nienu 2 4 4 5 15 ITK-15, TIK-
19
3 | Ycunurenu pagyroCUrHaaioB 3 2 4 6 15 [TK-15, ITK-
19
4 |TIpeobpa3oBaTeny YaCTOThI 3 2 4 6 15 [TK-15, ITK-
19
5 |JleTeKTopsbl paJji0oCUTHAJIOB 3 2 4 6 15 [TK-15, ITK-
19
6 | PyuHble u aBTOMaTuyeckue 3 2 2 6 13 [TK-15, ITK-
peryMpoBKU U UHAVKALUSA B 19
paZiMoTpreMHUKaX
7 |Tlomexu ¥ yCTpOMCTBa AJis 0c/iabyieHust 3 2 0 6 11 [TK-15, ITK-
WX JIeMCTBUS B paZiUOTIPHEeMHBIX 19
yCTPOMCTBax
8 | OcobeHHOCTH PaIMOTIPUEMHBIX 3 2 0 6 11 ITK-15, TIK-
YCTPOMUCTB pa3/MyYHbIX CUCTEM 19
pPaZiMoCBs3U
9 |PapuoripyeMHbIe YCTPOMCTBA CUCTEM 2 2 0 6 10 [TK-15, ITK-
pajuofoCcTyIa 19
10 | 3akmroueHue 1 0 0 0 1 IIK-15, ITK-
19
Utoro 24 18 18 48 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

7 ceMecTp

1 Beenenue

ITpeamet u 3aauu Kypca. OCHOBHBI®
TIOHSATHS U OTIPe/IeNIEHUS] CUCTEM
GecripoBOJHOM CBSI3U.

—_

Htoro

ITK-19

2 BxogHsble 11enu

HasHaueHne BXOAHBIX 1jeTiei. TUITOBbIe
CXeMbl BXO/IHbIX 1ierieii OCHOBHbIE
rapaMeTphbl BXO/HBIX LieTieil.
OKBUBaJIEHThI IPUEMHBIX aHTEHH.
OKBUBaJIeHTHasi CXxemMa BXOZHOM

1jenv. BxoHbIe 1ienu npu pabote ¢
HEeHaCTPOEHHbIMU aHTeHHamMu.BxonHas
Llelb C eMKOCTHOM CB$I3bI0 C aHTEHHOM.
BxopHas Lienb ¢ UHyKTUBHOU CBS3bIO C
aHTeHHOU. Bxo/iHas Lienb C UHyKTHBHO-
€MKOCTHOM CBSI3bIO C aHTEHHOM.
Hactpoiika BxogHoM Lenu. BxogHbie
L[eTTM NIPY HaCTPOEHHOMW aHTeHHe.
Bxopnblie nenu npuemMHukos CBY.

HToro

[TK-15,
[TK-19

3 Ycunurenu PagrOCHUTHAJ/IOB

OmnpeneneHve, Ha3HaUeHUe, OCHOBHbIE
rapameTphl U KjaccuduKaius
yCUuTeNned pafiocuruanos. [IpuHLIUIIBL
pabotel u cxembl YPC. O600111eHHast
5KBUBasleHTHas cxeMa YPC U ero

K03 uiireHT niepefaun. Pe3oHaHCHBIM
K03 dULIMEeHT yCUIeHus 1 ToJioca
npontyckanust YPC (na npumepe YPC c
0D3). N3bupaTtensHbIe cBoiicTBa YPC.
MakcuManbHbIN K03 (ULMeHT yCrIeHus
TIpU [TPOU3BO/IBHOM T0JI0CE MPOMYCKaHUs
YPC c O3. MakcuMasbHbIN

K03 dULIMEeHT yCUIeHus TIPU 3aZlaHHOU
T0JI0Ce MPOMYCKaHUs1 YCTOMUMBOCTh
YPC. KoadduimeHT 1ryma Kackaza
pe3oHaHCcHOro ycunutens ¢ BL] Ha Bxoze.
Nckaxxenus curnanos B YPC.

Htoro

[IK-15,
[1K-19

4 TIpeobpa3oBare/if YaCTOTBI

Onpenenenvie, Ha3HAYEHUE,
K/lacCcuUKaIMs ¥ OCHOBHbIE TTapaMeTphbI
ITY. ITpuxLmm pabotsl 1 cxembl [T B
yMepeHHO BbICOKOM Jiuaria3oHe. [Ipsmoe

[TK-15,
[TK-19
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1 obpatHOoe npeobOpa3oBaHKe YacTOTHI.
OKBUBajeHTHas cxema [14.
Kosddumment mpeobpaszoBanus U

ko3¢ ¢uiment myma [T Ha
TpaH3UCTOpax. VICKa)keHus1 CUTHAJIOB B
ITY. OcobeHHOCTH BepXHEero v HUKHEro
ripeoOpa3oBaHus U KO3 hUILIUEHTBI
MepeKphITHS 110 Jraria3oHy.

HToro

5 JleTeKTOpbI paiu0CUTHAIOB

[leTeKTopbl aMIIUTYHO-
MO/Y/IMPOBaHHBIX, UMITY/IbCHBIX 1
JMCKPETHBbIX CUrHa/oB. OnpeziesieHue,
HasHaueHue, Ki1accupUKaLys 1
OCHOBHBIE MapaMeTpbl aMIJIUTY/HbIX
netekTopoB. [IpuHLMTIBI paboThI 1
cxXeMbl. DKBUBAJIeHTHasl cxema
aMIUTUTYJHOTO JleTeKTOopa U ero

K03 puLreHT nepesauu. [lapameTpsl
JleTeKTopa B peXXrMe /1eTeKTUPOBaHUs
OOJIBIINX U MaJIbIX CUTHAJIOB. VIcKa)keHust
CUTHAJIOB B JUOJHBIX JleTeKTOpax.
YacToTHbIe UCKa)KeHUs TTPU
JleTeKTUpOoBaHUU. Bo3jericTBue Ha
aMIUIMTYJHbIN 1e€TeKTOP JABYX CUIHAJIOB C
Pa3IMUHBIMUHH eCyIIMMH 4YaCTOTaMH.
CoBMeCTHOe [ieiCTBUe CUrHasa v I1yma
Ha A/l.

HNToro

TTK-15,
TIK-19

6 PyuHble U aBTOMaTruueckKue
Pery/JMpoBKU U UHJVKALUS B
pajyoripueMHUKax

Ha3HaueHue ¥ OCHOBHbIE BU/IbI PYUHBIX U
aBTOMaTUUYeCKUX Pery/JlpOBOK.
PerynvpoBku ycunenuvs. CrucTeMbl
HaCTPOMKU; UCII0/Ib30BaHHe
CUHTe3aTopoB YacToT. YacToTHas 1
(ha3oBasi aBTOIO/ICTPOMKA YaCTOThI.
PeryiupoBKa IMIMPUHBI [TOJIOCHI
nponyckanus. [IuCcTaHLIMOHHOe U
aBTOMaTUueCKoe yrpap/ieHue MpueMHON
anmnapaTypoi. [IpumeHeHne MUKpoOBM,
MHKPOTIPOLIeCCOPHBIX U APYTUX
1{M(POBBIX YCTPONCTB /1/151 HACTPOUKU U
perynupoBKU. VTHANKATOPBI U AUCTLIEN B
pazronpreMHoM annaparype. CucTeMbl
KOHTPOJISl XapaKTepUCTUK TTPUeMHUKA B
ripoLiecce 3KCrulyatauyy. Ajanranus
NpUeMHUKA K U3MeHeHUsIM
3/IEKTPOMarHUTHOM 0OCTAaHOBKH B
Pa/IuO/IHUY.

HToro

TIK-15,
TIK-19

7 Ilomexu 1 yCTpoWCTBa AJist
ocabeHust MX [JeMCTBUS B
pa/IMONpHUEeMHBIX YCTPOUCTBax

Buibl 1 0CHOBHBIE CBOWCTBA MIOMEX:
BHeIIIHHe U BHyTPeHHUE,
VH/IyCTpHUaJibHble, COCPeJ0TOUEHHbIE,
VMITy/IbCHbIE, (PIyKTyalMoHHbIe. Br/bl

TIK-15,
TIK-19
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roMeX 10 XapakTepy B3auMOZENCTBUS C
CUTHAJIOM: aJlIUTUBHBIE U
MYJ/IBTUIIIMKaTHBHbIe. [ToHsTHE O
NOMEeX0yCTOMYMBOCTH PaiIOTIPHEeMHBIX
YCTPOMCTB, NOTeHL1a/IbHas
TIOMeX0yCTOMYMBOCTb. MeTozibl 60pb0BI C
roMexaMH.

HToro

8 Ocob6eHHOCTH PaTUOTIPUEMHBIX
YCTPOMCTB pa3/M4HbIX CUCTEM
PaZivoCBsI3u

O6snacTb IpUMeHeHws], BU/bI 1
TpeGoBaHUs K OCHOBHBIM T0Ka3aTesiM
NIPUEMHUKOB aHA/IOTOBBIX U IUCKPETHBIX
curHasioB ¢ AM, UM, AM-crepeo, UM-
CTepeo, MHOTOKaHaJ/IbHBIX IPUEMHHUKOB C
YaCTOTHBIM M BpEMEHHbBIM paszie/ieHueM
KaHasoB. VickakeHust aHamorosbix (AM,
OM, UM) u auckpetHsix (AT, UT, YT,
O®T) curHanoB B pailONIPUEMHBIX
YCTPOMCTBAX U CIIOCOOBI UX YCTPaHeHMUS.
OcobeHHOCTH CTPYKTYPHBIX CXeM U
XapaKTepUCTHK MPUEMHHUKOB CUCTEM
CITyTHUKOBOW CBSI3H, PaIMOPeIeUHbIX
JTMHWM, MarucTpabHbIX IPUEMHUKOB
[leKaMeTpOBOI0 Jyarna3oHa, IPUeMHHUKOB
CUCTeM PaJIMOZO0CTYIIA.

Htoro

[TK-15,
[TIK-19

9 PagyonpuemMHble yCTPOMCTBA
CUCTeM paiuo/i0CTyTIa

Ob6nactu npuMeHeHUsl, Ha3HaueHMe,
OCHOBHbIe (PYHKIIMH, COCTaBHbIE
3/1eMeHTbI U (PyHKLIMOHA/IbHbIE CXeMbl
pPaZiMOTIPUEeMHBIX YCTPOUCTB B CUCTEMAX
PaZIMOCBAA3U U paiuofocTyna. Busbl
CUTHAJIOB U OCHOBHbIE MPOLIeCChI B
Pa/IMONpHUEeMHBIX YCTPOMCTBaXx.
Knaccudukaiysi pajuonprueMHUKOB T10
Ha3Ha4yeHH!o, /iuara3oHaM 4acToT, BUJam
MOZY/ISILIAY CUTHAJIOB, 0COOEHHOCTSIM
yTpaB/ieHUsl.

HToro

[IK-15,
[TIK-19

10 3ak/roueHue

OCHOBHBIE TeH/IEHIIMU B Pa3BUTHH
paJuroTnpueMHol TeXHUKH. HaripaBieHust
KOMIUTEKCHOWM MUKPOMUWHHATIOPU3al[UN
PaJIMOTIPUEMHBIX YCTPOMCTB, Pa3BUTHE
IU(PPOBBIX METOZOB 00pPabOTKH CUTHAJIOB
Y yTipaB/ieHusi IPUeMHUKAMHU.
CoBepIlIeHCTBOBaHUE TeXHUKU
paZioripieMa B MUIJTUMETPOBOM,
CyOMU/UTUMETPOBOM U OTITHYE CKOM
Juaria3oHax. HayuHble ¥ TIpakTHYeCKre
npo0/IeMbl JaTbHERIIINX UCC/IeA0BaHUNA U
pa3paboToK.

Htoro

[TK-15,
[TK-19

Nroro 3a cemecTp

24
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEX/IUCIIUTTAHAPHBIE CBS3U
Ne pa3zenoB aHHOMW AUCIUTUTUHBI, [7IsT KOTOPBIX HE0OX0AUMO U3yUueHHe
HaumeHnoBaHue 6 6
No obecrieunBarOIMX ¥ 00ecrieuynBaeMbIX JUCLIUTIMH

VICLIUTUIVH
A 1 2 3 4 5 6 7 8 9 10

[pepiiecTBytoOLMe AUCLUTIIUHBI

1 | MaremaTHuueckue MeTObI

+ + + + + + + +
OIIMCaHUs CUTHAJIOB
2 | MaremaTnueCKUM aHaIu3 + + + + + + + +
Teopusa KTPUUECKUX
3 | Teopus snekTpuyec + + + + + + + +

Lenei

5.4. CooTBeTCTBHE KOMIIETeHI|UM, (JopMHUPyeMbIX NPU U3yUeHUH JUCHMILUIUHBI, 1 BU/I0B 3aHATHMN
CooTBeTCTBYE KOMITeTeHI[MM, (OpMUPYyeMbIX TP WU3YYeHUU [OUCLUIUIMHBI, U BUJOB 3aHSATHI
TIpe/iCTaB/ieHo B Tabmmiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TpU W3yUeHWH
VICLIUTUJTUHBI
Bunp! 3aHATHI
35}
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[TIK-15 + + + + Homaiunee 3aganue, Otuer
1o jlaboparopHoii paboTe,
Ornpoc Ha 3aHATUSAX, 3aueT
[TK-19 + + + + HomaruHee 3azanve, Otuet
o 1aboparopHoii paboTe,
Ornpoc Ha 3aHATUSIX, 3aUeT

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uy 00yueHHs
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabsmie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaToOpHbIX paboT

Has3BaHwust pa3zenos CopeprkaHue 1abopaTopHbIX pabot

Tpyn0eMKOCTb,
q
dopmupyeMblie
KOMITeTeHLIUU

7 cemecCTp

N

2 BXopgHble 1ernu MopenvpoBaHue 3/1eKTPUYeCKUX [TK-15,
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(bUILTPOB. IMK-19
Nroro
3 Ycunvreny pajyioCUTrHaIOB WccnenoBaHue BO3eHCTBUS ITK-15,
PaZIMOCUTHAJIOB Ha JIMHENHBIN [1K-19
YCUJIUTE/Ib.
Utoro
4 TIpeobpa3oBaTenn YaCTOTHI NccnenoBanue CBY napamerpos [TK-15,
CMecuTesen. IMK-19
Nroro 4
5 [JeTeKTOpbI paiiOCUTHA/IOB AMIUIUTY/HBIE J€TeKTOPBI. 4 [TK-15,
Utoro 4 I1K-13
6 PyuHble 1 aBTOMaTnueckue WNupvkanms B paiuonpuéMHUKax. 2 [TK-15,
peryMpoBKU U UHAUKALUSA B HToro 2 IIK-19
paZioTIpreMHUKaX
Wtoro 3a cemecTp 18
8. IIpakTHuecKue 3aHATHUSA
Copiep>kaHre MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCKUxX paboT
3 =i
Ha3Banus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATUI s 7 B 5
o s E
= 53
- e ~
7 ceMecTp
2 BXopHble 1jenu BxopHblie nenu. 4 [IK-15,
Utoro 4 IK-13
3 Ycunureny pajyioCUTrHaNIOB Ycunurenu paguoCcUrHasios. 2 [TK-15,
HWToro 2 TK-13
4 TIpeobpa3oBareiM UaCTOThI ITpeobpa3oBare/y 4acTOTHI. 2 [TK-15,
Utoro 2 IK-19
5 JleTeKTOpbI paiInoCHUTHAIOB JleTeKTopbl paJIMOCUTHAJIOB. 2 ITK-15,
Uroro 2 IK-19
6 PyuHble U aBTOMaTnuueckKue PyuHble 1 aBTOMaTuyeckKue peryaupoBKU 2 [IK-15,
pery/JMpoBKU U UHJVKALUS B Y VHJVKalYs B pajyonpreMHUKaXx. [TK-19
paZoTpreMHUKaX Vitoro 2
7 Ilomexu U yCTpOUCTBA /IS IToMexu 1 yCTpOMCTBA /151 OCIabIeHust 2 [TIK-15,
ocabieHust X [IeMCTBUS B VX JIeHCTBUS B PajUONIPUEMHBIX [TK-19
pa/IMONPHUEMHBIX YCTPOMCTBAX yCTPOMCTBAxX
Nroro 2
8 Ocob6eHHOCTH PaTUOTIPUEMHBIX Oco6eHHOCTH PaZIMOTIPUEMHBIX 2 [IK-15,
YCTPOMCTB pa3/MYHbIX CUCTEM YCTPOUCTB pa3/MYHbIX CUCTEM [TK-19
paioCBsA3U pPaZioOCBS3HU.
Htoro 2
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CHUCTEM DPAANOAO0CTYIId

9 PagyonpuemMHbie yCTPOMCTBA

paarooCTyTIa.

PaguornipuemHbie yCTpoliCTBa CUCTEM

2 [IK-15,
[TIK-19

HToro

Nroro 3a cemectp

18

9. CamocrosiTesibHast padoTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabsura 9.1 - Bujbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIUH
4 L
5 =
9 s 5
o 2 [<P R e
Buzpl camocrosiTenbHOM S > T
Ha3Banus paszenos ) = @DopMBI KOHTPOJIS
) g g
paboThl o g g
=3 2 =
o o 2
= S
7 cemecCTp
1 Beegenue [TpopaboTKa JIeKLIMOHHOTO 1 |IIK-15, 3auet, OnipoC Ha 3aHATUAX
Marepua’sa IK-19
Ntoro 1
2 BXxopgHble 1jernu [ToaroroBka K 2 [IK-15, 3aueTt, Onpoc Ha 3aHATHSX,
MpaKTUUYe CKUM 3aHSATUSIM, [1K-19 Otuet o 1abopaTopHoi
ceMHUHapam pabote
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
HToro 5
3 Ycunurenu IToaroroBka K I1K-15, 3aueT, Onpoc Ha 3aHATUSIX,
paZoCUrHanioB MPaKTUYeCKUM 3aHATUAIM, [1K-19 Ortuet 1o 1abopaTopHOM
ceMuHapaMm pabore
ITpopaboTKa JIEKIJMIOHHOTO 2
MaTepuasa
OdopMeHne OTUETOB T10 2
nabopatopHbIM paboTam
Utoro 6
4 Tpeobpa3oBarenu [Toaroroska K 2 |TIK-15, 3auet, OnIpoC Ha 3aHATUAX,
YacTOThI MPaKTUUeCKUM 3aHSITHSIM, IK-19 Ortuet 110 1abopaTopHO
ceMHUHapam pabote
[TpopaboTKa eKIIMOHHOTO 2
Marepuasna
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
HToro 6
5 [leTeKTopbI [ToaroroBka K 2 |TIK-15, 3aueT, Onpoc Ha 3aHATUSIX,
paZoCUrHanoB MPaKTUYeCKUM 3aHATUIM, [1K-19 Ortuet 110 1abopaTopHOU
ceMuHapaMm pabore
ITpopaboTKa JIEKIJMIOHHOTO 2
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Marepuasa

OdopmreHue 0TUETOB T10 2
nabopatopHbIM paboTam
HToro 6
6 PyuHble u ITogroroBka K I1K-15, 3aueT, Onpoc Ha 3aHATHUSX,
aBTOMaTuyeCcKue MpaKTUYe CKUM 3aHATUSIM, [1K-19 Ortuet 1o sabopaTopHOM
Pery/JvpOBKU U ceMHHapam pabore
WHJVKaLYs B
Aukan ITpopaboTKa JIeKIMOHHOTO 2
paZiuoNIpUeMHUKaX Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro
7 Ilomexu u yctporictBa | I[logroroBka K [TK-15, 3aueT, Onpoc Ha 3aHATUAX
JUTst 0C/1abIeHunst UX MpakKTU4Ye CKUM 3aHATUSM, [1K-19
JIeCTBUS B CceMUHapam
MONPHUEeMHbBIX
pajuorp ITpopaboTKa JIeKIIMOHHOTO 3
yCTpPOMCTBAxX Marepuasa
WToro 6
8 OcobenHocTn ITogroroBka K 3 I1K-15, 3aueT, Onpoc Ha 3aHATUAX
paZioTIpHeMHbIX MpaKTUYe CKUM 3aHSATUSIM, ITK-19
YCTPOWCTB pa3/InuHbIX ceMHHapam
HUCTeM pPaZiuOCBsI3U
CHCTEM pajoCBA3 ITpopaboTKa JeKIJMOHHOTO 3
Marepuasa
Ntoro 6
9 PaguvoripyeMHble ITogroroBka K 3 ITK-15, 3aueTt, Onpoc Ha 3aHATUAX
YCTPOMCTBA CUCTEM MPaKTUYECKUM 3aHSATUSIM, [TK-19
pajuofoCTyIia CceMUHapam
[TpopaboTKa eKIIMOHHOTO 3
Marepuasa
Ntoro
10 3aktoueHve ITpopaboTKa JIeKIMOHHOTO 0 |IIK-19 Ornpoc Ha 3aHATUSIX
Marepuasa
Utoro 0
Wroro 3a cemecTp 48
Ntoro 48
10. KypcoBas padora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIE OLleHKH /11 3/IEMEHTOB KOHTP0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971IeMeHTOB KOHTPOJIsI

CornacoBaHa Ha noprtane N2 6624

. . MakcuMasnbHbIN
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHTHI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL] cemecTpa
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7 ceMecCTp

[omalliHee 3aaHue 10 10 5 25
3auet 40 40
Oripoc Ha 3aHATHAX 3 3 3 9
Ortuert o ysabopaTopHO 10 10 6 26
pabote

WToro makcumym 3a 23 23 54 100
TIepUOZ,

Hapacraroiym utorom 23 46 100 100

11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/ieH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6asi/ioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM CyMMbI OanioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMMaabHOV CyMMBbI OasioB Ha aary KT 3
2

< 60% oT MaKcHUMaJIbHOM cymMMbI OasiioB Ha gary KT

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U ME)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,

Orenka (I'OC) YUWTBIBAeT yCIeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (He Hipke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. MukpoBosiHOBbIe TIPHOOPBI W ycTpoicTBa : yuebHoe mocobue / K. M. Cokososa ;
desepanbHOE areHTCTBO 10 0Opa3oBaHMIO, TOMCKMI TOCYJapCTBEHHBI YHUBEDCHUTET CHUCTEM
ynpaBieHuss U pasuosnekTpoHuku (Tomck), Kadeznpa cBepXBbICOKOYACTOTHOM UM KBaHTOBOM
paguoTexHUKH. - Tomck : TMIJIO, 2009. - 272 c. (Hammure B 6ubmmoteke TYCYP - 22 3Kk3.)

2. Onekrponuka [Tekct] : yuebHoe mocobue gst By3oB / B. @. KoHoBanoB ; MUHUCTEPCTBO
obpa3oBaHuss U Hayku Poccuiickoit ®epepary, TOMCKUE TOCYZApCTBEHHBIM YHMBEPCUTET CHCTEM
yTIpaB/eHus U paano31ekTpoHuku (Tomck). - Tomck : B-Criekrp, 2011. - 276 c. : un. - bubmmorp.: c. 275.
(Hamuue B 6ubmoreke TYCYP - 72 3k3.)

3. OcHoBbel paguocBsa3u [Tekcr] : yuebHoe mocobue ans By3oB / B. A. PomaHIOK ;
MunucrepcTBo obpa3oBanust Poccutickoii ®epepariii, MOCKOBCKWM TOCyAapCTBEHHBIH HWHCTUTYT
3/IeKTPOHHOM TeXHWKHU (TexHuyeckui yHuBepcuter) (M.). - M. : FOpairt, 2011. - 288 c. (Hanuuue B
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oubmioreke TYCYP - 15 3Kk3.)

12.2. lonoHHUTe/IbHAA IMTEpaTypa

1. OcCHOBBI CXeMOTEXHUKU YCTPOWCTB paZMOCBSI3M, paJiMoBelllaHuss U TeneBUfeHus [Tekcr] :
yuebHoe ocobue asisi By30B / I. A. TpaBuH. - 2-e u3f., ucnp. - M. : T'opsiuast muuus - Tenekom, 2009. -
592 c. : wn. - (YuebHoe nocobue. CrieldanbHOCTD [/l BBICIIUX Y4eOHBIX 3aBefeHui). - bubmuorp.: c.
588-589.. (Hammume B 6ubmoreke TYCYP - 40 3k3.)

2. AmnanoroBoe u IMdpoBoe pajuoBeljaHrde : YdyeOHoe rmocobue g1 By3oB / Cepreit
BceBonogoBruu MenuxoB ; TOMCKMM TrOCyJapCTBEHHbIM YHUBEPCHUTET CHUCTEM YIIpaBlIeHUs U
paaro31eKTpoHuKH. - Tomck : TYCYP, 2002. - 251 c. (Hanuuue B 6ubmoreke TYCYP - 79 3k3.)

3. Cucrembl CBSI3W C TIO[BI)KHBIMU OOBeKTaMu : YueOHOoe Tmocobue s By3oB / Maiis
MuxarinoBHa MakoBeeBa, FOpuii CemeHoBuy I1IuHakoB. - M. : Paano u cBsizb, 2002. — 440 c. (Hanvuue B
oubmoreke TYCYP - 70 3k3.)

12.3. YueOHO-MeTOAMYECKOE TOCO0HEe ¥ MPOrpaMMHOe ofecreyeHme

1. Pa3paboTka yCTpPOWMCTB jisi crcTeM OeCITpOBOAHOMN CBsi3v: Y4eOHO-MeToguUecKoe Tocobue
JUI TIPAaKTHUECKUX 3aHATUH M camocTosiTesibHOW pabotel / Ilubenmsryr A. A., ImutpueB B. [I.,
PoroxnukoB E. B. - 2014. 37 «c¢. [OnekrpoHHbii pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/4027, cBOGOHBII.

2. Pa3paboTka yCTpOMWCTB A/1s1 CUCTeM 0eCripOBOJHOM CBSI3U: YueOHO—MeTo[uuecKoe mocobue K
nabopatopHeiM  paboTtamM A CTYAEHTOB  paAvoTexHuyeckoro  (akyaereta 210700 -
“NH(OKOMMYHUKAI[MOHHbIE TeXHOMOTMHW M cucteMmbl cBsi3u” / PoroxnukoB E. B. - 2014. 24 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4026, cBOG0JHBIT.

12.4. Ba3bl AaHHBIX, HUH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMBI
1.  http://www.dsplib.ru/
2. http://www.keysight.com/main/home.jspx

13. Marepua/ibHO-TeXHHYeCKoe ofecrieueHne JUCHHUITHHBI
Aymuropust 309, 314a, 3146 u 318 kad. TOP o6Gopy#oBaHbI 3/1€KTPOHHBIMHI BBIUHC/TUTETBHBIMU
MallliHaMi U JlabopaTOpHbIMU CTeHAaMu. [[7si TpoBefieHUst JIEKL[UM TIPUMeHsIeTCsl MY/IbTUMeaua
IIPOEKTOp. Y JIeKTOpa UMeeTCsl KOMILUIeKT JeMOHCTPALMOHHbIX MaTepyaioB.

14. ®oHpA O11eHOYHBIX CPEe/ACTB
@DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHja11H.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
Pa3pa6oTKa ycTpoO#CTB /ijisi CHCTeM 0eCcripOBOAHOM CBSI3H

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHCTeMbI CBSI3U

HanpaenenHocts (mpodub): CHucTeMbI paiMOCBSI3H U PaUOAOCTyIIA

dopma oOyueHVs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: TOP, Kadeapa TesieKOMMyHHKAIUA M OCHOB PaJUOTEXHUKH

Kypc: 4

Cemecrp: 7

YuebOHbI# 11aH Habopa 2013 rozga

Pa3paboTumku:
— cT. iperniofaBaresib Kag. TOP Ab6enos P. P.
— gpoueHT Kad. TOP Poroxxuukos E. B.

3aueT: 7 cemecCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

MPaKTUUeCKOMY MCIO/Ib30BaHUIO U BHEJPEHUIO
pe3y/bTaToOB UCC/IeJ0BaHUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-15 yMeHHeM pa3pabaTeiBaTh U 0OPMIISTh Lo/mkeH 3HaTh - OCHOBHBIE BO3MOXKHOCTHU
Pas/IMYHYI0 IPOEKTHYIO U TeXHUYECKYO COBPEMEHHBIX CHUCTeM B 00/1acTh
JIOKyMeHTAaL[1I0 TIPOEKTHUPOBAHUS PaJii03/IeKTPOHHBIX
[TIK-19 TOTOBHOCTHIO K OpraHM3auy paboT 1o cpepcts (PIC) BY u CBY guranasosa; -

METO/Ibl M a/ITOPUTMbI IPOEKTUPOBaHUS
JIMHEWHBIX U HeJTMHeHWHBIX
pasioTexHuueckKux yctpoicts (PTY) c
COCpeIOTOUeHHBIMU U pacrpezie/ieHHbIMU
rapaMeTpamu U MeTOZ0/IOTHI0 X
WCTI0/Th30BaHUsl, - MapIIPyThl CKBO3HOTO
MPOEKTUPOBAHUS TUMOBBIX y3/10B POC;;
[omKeH yMeTh - pelLlars 3aa4u
MO/|e/TMPOBaHMUS, ONTUMU3ALIUU U CUHTe3a
JIMHEeNMHbBIX U HeuHelHbix PTY BU u CBUY;
- pelarh 3a7ja4yv CMeLIaHHOTO
MO/Ie/TMPOBaHUsl aHa/IO0TO-LIU(PPOBBIX
YCTPOWCTB; - BbINIOJHSATH [MPOEKTHbIE
TIpoLieAyPhl TI0 TeHepaluu
TOIOJIOTUYECKUX TIPOEKTOB U UX
BepuUdUKal[1K; - T10/Ib30BaThCsI
CUCTEMHBIMU MOAXO0AAMU TPU MOCTPOEHUH
Y UCC/Ie[JOBaHUM MO/JieJieli C/IOXKHBIX
TeJIeKOMMYHUKAL[MOHHBIX CUCTEM
0ecripoBOJHOM CBSI3H;;

[omkeH BnajieTh - HaBbIKAMU
TIpaKTU4eCKOi paboThI ¢ 1abopaTOpHBIMU
MaKeTaMH y3/I0B CUCTeMbI OeCTIpOBOIHOM
CB$I31, a TAK)XXe C COBPeMEeHHOU
13MepUTe/TbHOM afmaparypoi. ;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB
nipYBeZieHbI B Tabmuie 2.

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHWH, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /ISl pelIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

JIOKyMeHTal[HI0.

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua IIK-15
[TK-15: ymenuweM pa3pabatbiBaTh ¥ OGOPMJISTH pa3/IMUHYI0 TPOEKTHYI0 U TeXHUYeCKYIO

st bopMUpOBaHKS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbl 3aHATUHA W HCIOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEe/ICTBA OLIEHUBAHMS

Tabuia 3 — Jrarbl

00/1aCcTH TIPOEKTHPOBAHUS
Pa/ii03/1IeKTPOHHBIX
cpeacts (POC) BY u CBY
[liaria3oHa; MeTofibl 1
aJIrOPUTMBI
MIPOEKTUPOBAHUS
JIUHENHBIX U HeJTMHeHHbIX
PaIUOTEXHUYUE CKUX
ycrpoiicts (PTY) c
COCpeZIOTOYeHHBIMU U
pacripeie/ieHHbIMU
rapameTpamu U
MEeTO/J0/IOTUI0 KX
WCII0/Tb30BaHUS;
MapIIpPyThl CKBO3HOTO
TIPOEKTUPOBAHMST TUTTOBBIX
y3510B POC;

ONTHMH3ALIUY U CUHTEe3a
JIMHEMHBIX U HeTMHeHHbIX
PTY BY u CBY; peratsb
3a/laur CMeIllaHHOTO
MO/le/TMPOBaHUSI aHaJI0r0-
LU(PPOBBIX YCTPOUCTB;
BBITIO/THSITh IPOEKTHbIE
TMpoLieAlyphl TI0 TeHepaluu
TOIOJIOTUYE CKUX
MPOEKTOB U UX
Bepu(dUKal1y;
T0JTb30BaThCsl
CUCTEMHBIMU MOAXOAAMU
TIPU MTOCTPOEHUU U
HCC/IeJOBaHUM MOjIeiei
CJIO>KHBIX
TeJIeKOMMYHUKAL[MOHHBIX
cucteM OeCripoBOHOM
CBSI3U;

CocraB 3HaThb YmeTb Bnanets
CopepxaHue OCHOBHbIE BOSMOXXHOCTH | pelliaTh 3ajau HaBbIKaMM MPaKTHUUeCKOU
3TaroB COBpPEMEeHHbBIX CUCTEM B MOZe/TMPOBaHus, paboThI € 1abOPaTOPHLIMU

MaKeTaMH y3/I0B CUCTeMbI
0ecripoBOIHOM CBsI3H, a
TaK)Ke C COBpeMeHHOM
V3MepUTEe/IbHOU
anrmaparypomu.

Buapl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocrodTenbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
3aHATHS;

e CamocTosTenbHas
pabora;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* Ortuer 1o

nabopatopHoii pabore;
¢ JlomalliHee 3a/laHKE;
* Onpoc Ha 3aHATHsX;

* Ortuer no

nabopatopHoii pabore;
» JlomalliHee 3a/iaHue;
* Onpoc Ha 3aHATHUSAX;

* Otyet no
nabopatopHoii paboTe;
* JlomalliHee 3a/laHue;
* 3auert;
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* 3aueT; * 3auerT; * 3aueT;
e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OtmuHo * OCHOBHbIE * HaBblKamMu

(BBICOKMY YPOBEHb)

BO3MOKHOCTH
COBPeMeHHbBIX CHUCTeM B
obnactu
TIPOEKTHUPOBAHUS
Pa/IM03/1IeKTPOHHBIX
cpencts (POC) BY u
CBY guanasoHa; ;

* MeTO/Ibl ¥ aJIFOPUTMBbI
TIPOEKTHUPOBAHUS
JIMTHEeNHBIX U
HeJIMHeMHBIX
paIuOTeXHUUe CKUX
ycrpoiicts (PTY) ¢
COCpeI0TOUeHHBIMU U
pacripeie/ieHHbIMU
rapaMeTpamu U
MEeTOZ0JIOTUIO UX
HICII0/Tb30BaHU; ;

* MapuIPyThl CKBO3HOTO
TIPOEKTUPOBAHUS
TUMNOBBLIX y3/10B POC;;

* pelaTh 3a/jaun
MO/1e/TMPOBAHUSI,
OTNITUMU3ALIMK U CUHTe3a
JIMHEUHBIX U
HenuHelHbIX PTY BY u
CBY;;

* pellaTh 3a/la4u
CMeILIaHHOTO
MO/1e/TUPOBAHUS
aHaJIoro-LU(POBbIX
YCTPOMCTSB; ;

* TI0/Ib30BaTbCs
CUCTeMHBbIMU MOAXO0AAMU
TIpY TIOCTPOEHUU U
WCCeI0BaHUN MOJiesiel
CJIOXKHBIX
Te/IeKOMMYHHKALIMOHHBIX
cucteM OeCTipOBOTHOM
CBSI3U;;

TMIPaKTHUeCKOM paboThI C
nabopaTopHbIMU
MakKeTaMH y3/10B
cucTeMbl OecripoBoHOM
CBSI3U;;

* HaBbIKaMU pabOTHI C
COBpPeMeHHO
M3MepUTe/bHON
anmaparypo;;

Xopotiio (6a30BbIit

® OCHOBHLIE

* pelIaTh 3a/jaun

¢ HaBBbIKaMH

obnactu
TIPOEKTUPOBaHUS

JIMHEWHBIX U
HenmuHenHbIX PTY BU u

YPOBEHb) BO3MO)XHOCTHU MO/le/TMPOBaHuUs, MpaKTHYeCcKoi paboTsl ¢
COBPEeMEeHHbIX CUCTeM B ONITUMU3AIUY ¥ CUHTe3a | 71ab0paToOpHBIMU
obnactu JIMHEUHBIX U MakeTaMH y3J/I0B
IIPOEKTUPOBAHUSA HeymHelHbIX PTY BUn | cucremsl 6ecripoBoHOIM
PaZii03/1eKTPOHHBIX CBUY;; CBSI3U;;
cpencts (POC) BY u * BBITO/HATD ITPOEKTHBIE | * HaBBIKAMH PabOTHI C
CBU auanasoHa; ; TIPOLIeyPhI T10 COBPEMEeHHOM
* MeTOAbl M aJITOPUTMBl | TeHepaLuu M3MepUTe/IbHON
TIPOEKTUPOBAHUSA TOIIO/IOTUYe CKUX anrnapaTypou;;
JIMHENHBIX U TIPOEKTOB U UX
HeJTMHEeHHBIX BepudUKaluy;;
pPaZiOTeXHUYeCKUX
ycrpoucts (PTY) c
COCpeJ0TOYeHHbIMU U
pacrpe/ie/ieHHbIMU
rapameTpamu 1
MeTO/[0JIOTUI0 UX
VICII0/Ib30BaHUS;;

Y[I0B/IETBOPUTEJIBH | * QCHOBHBIE * pelarh 3a/auu * HaBLIKaMHU

0 (TIOpOroBEIi BO3MO)XHOCTHU MO/le/TMPOBaHuUs, MpaKTHYeCcKou paboTsl ¢

YPOBEHb) COBPEeMEeHHbIX CUCTeM B ONITUMU3AIUM U CUHTe3a | 71ab0paToOpHBIMU

MaKeTaMH y3/I0B
cHcTeMbl OeCITpOBOAHOM
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PaJri0371eKTPOHHBIX
cpeacts (POC) BU n
CBY guarmasoHa; ;

CBUY;;

CBSI3U;;

2.2 Komnerennus I1K-19

[TK-19: TOTOBHOCTBIO K OpraHM3alydu paboT Mo MpaKTUYeCKOMY HCIIO/Ib30BAaHUIO U BHE[PEHUIO
pe3y/IbTaToOB UCC/IeI0BaHUMN.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCIIO/Ib3yeMble CPeZICTBA OL€eHUBAHUS

CBSI3U; 3TaIlbl
MIPOEKTUPOBAHUS
YCTPOUCTB [i/1s1 CUCTEM
OeCripoOBOZIHOM CBA3M;

TIPUMEHSITh Pe3yJIbTaThl
HCC/ie[JOBaHUM B
TIPOEKTUPOBAHNU U
pa3paboTKe yCTPOWCTB [iIst
cucteM OeCripoBOIHOM
CBSI3Y;

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve POCCHUNCKHE U paboTaTh C COBpeMEHHBIM | HABBIKAMH,
3TaroB MeXX/lyHapO/IHbIe V3MepUTeIbHbIM TM03BOJISIIOLLMU

CTaHZApThI B 00/1aCTH obopy/oBaHuEM; MPOBOAUTH 3Tan
pa3paboTKH yCTPOMCTB TIpe/ICTaB/ISATh Pe3y/ibTaThl | pa3paboTku 1
[Uisl cucTeM OeCrpOBOTHOM | ICCITeIOBAHMM; MO/Ie/IMPOBaHUs

YCTPOUCTB [i/1sl CUCTEM
0ecripoBO/IHOM CBSI3H.

Bunpl 3aHATHI

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* [IpakTHUueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Otyet no

naboparopHoii pabore;
» [lomalliHee 3a/laHUeE;
* OrnipocC Ha 3aHATHUSIX;

* Otyer no

naboparopHoii pabore;
» [lomalliHee 3a/laHue;
* Onpoc Ha 3aHATHUSAX;

* Otyet no
naboparopHoii pabore;
» [lomaliiHee 3a/laHue;
* 3auert;

e 3auerT; * 3auer; * 3auerT;
e 3auerT; * 3auer;
dopMmy/nMpoBKa IOKasaTesed M KPUTepUeB OLeHWBAHWS [aHHOW KOMITeTeHL|MM IIpUBe/leHa B
Tabmumiie 6.
Tabmuja 6 — [Toka3aresu ¥ KpUTepuU OLIeHUBAHKSI KOMITeTEHL[MM Ha JTarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * poCCHuiicKue U * HaBbIKAMH

(BBICOKMI YPOBEHb)

MEXKyHapOHbIe
CTaH/apThI B 00/1aCTH
pa3pabOoTKy yCTPOKCTB
IJIs1 CUCTEM
0ecripoBOJHOM CBSI3H;;
* MeTOZIOB
MOZIe/TUPOBAHKS
YCTPOWCTB /151 CUCTEM
0ecripoBOJIHOM CBSI3H;;
* OCHOBBI

* TIPUMEHSTh
TIO/TyYeHHbIe 3HAHHS Ha
TIPAKTHKE;;

* BHeJPSTb Pe3y/IbTaThl
HCC/IeJOBaHUM B
TIPOEKTHI;;

* paboTarhb C
COBpEMEHHBIM
W3MepUTE/TbHBIM
obopygoBaHueMm;;

MOZIe/TMPOBaHUS
YCTPOWCTB /ISl CUCTEM
OecCripoBO/IHOM CBSI3U U
TIPOBE/IEHHST STAroB
pa3paboTKu:;

* HaBbIKaMH
MIPOEKTUPOBAHUS CCTEM
OecCITpOBOHOM CBSI3M;;
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TIPOEKTUPOBaHUS
YCTPOWCTB [1J151 CUCTEM
OeCITpOBOAHOM CBSI3U;;

Xopowo (6a30BbIH | ¢ poccuiickue u * TPUMEHSTh * HaBBIKAMH

YPOBEHb) MeXXJyHapoaHble [10/TyuYeHHbIE 3HAaHUS Ha MO/ e/1HMpOBaHus
CTaHZAapThI B 00/1aCTH TIPaKTHKE;; YCTPOMCTB [i/IsI CUCTEM
pa3paboTKH YCTPOUCTB * paboTarhb C OecripoBOHOM CBSI3U U
AJId CUCTeEM COBpPEMEHHbLIM MpoBeAeHHs 3TAIIOB
6ecrpoBOAHOM CBA3U;; 13MepuTe/TbHbIM pa3paboTKu:;
* METO/IOB obopygoBaHueMm;;
MO/IeTMPOBAHUS
YCTPOMCTB /151 CUCTEM
OecripoBOJIHOM CBSI3H;;

YI0B/IETBOPUTENIBH | * POCCHICKHE U * paborars C * HaBbIKAMU

0 (TIOpOroBbIi MeX/yHapO/IHbIe COBpPEMEHHBIM MO/Ie/TUPOBaHHUSI

YPOBEHb) CTaH/ApThI B 00/1aCTH U3MepUTeIbHbIM YCTPOWCTB /151 CUCTEM
pa3pabOTKH yCTPOUCTB obopyoBaHueM;; OecCripoBO/IHOM CBSI3U;;
JUIsL CUCTeM
0ecripoBOJHOM CBSI3H;;

3 TumnoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanvi3aliiul BhIIIETIePeUNC/IEHHBIX 3a7jad 00y4YeHHsl UCIIOJb3YIOTCS TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXOAMMBIe /ISl OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIbITa
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tarnbl (OPMUPOBAHUS KOMITETEHLIMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM TIPOrPaMMBI, B C/IEAYIOIIEM COCTaBe.

3.1 3auér

— TunoBble cxeMbl BXOJHBIX Liereili. OCHOBHble TlapaMeTpbl BXOJHBIX LieTeil. OJKBUBA/IEHThI
NPUEMHBIX aHTeHH. OKBHWBAJIeHTHas CxeMa BXOAHOW Uenu. BxogHele 1enyd 1ipu pabore ¢
HEHaCTPOEHHbIMM aHTeHHaMHW. BXojHasi Lierb C €MKOCTHOM CBSI3bl0 C aHTeHHOW. BxofHasi Lenb C
VHJYKTUBHOM CBSI3bI0 C aHTeHHOW. BxopHasi Lienb C WHAYKTUBHO-eMKOCTHOW CBSI3bIH0 C aAHTEHHOM.
Hactpoiika BxogHOW Lienud. BxojHble Lienyd mpyd HAaCTPOEHHOM aHTeHHe. BXofHble 1jenu NpUeMHUKOB
CBUY. Ornpesienenue, Ha3HaueHWe, OCHOBHbIe NTapaMeTphl U K/lacCU(UKALIMS yCUIUTenel pajuoCUrHasIoB.
[TpunHLMIbl pabotel U cxembl YPC. O6o06ijeHHass skBuBaneHTHass cxeMa YPC u ero Ko3dhduUIHeHT
riepefjaur. Pe3oHaHCHBIN KO3 dUIMeHT ycuieHus U nosoca nponyckanust YPC (Ha ipumepe YPC ¢ 03).
N36uparenbHble cBoiictBa YPC. MakcMMaibHbIM KO3(DPUIIMEHT yCUIeHUs MPH MPOU3BOJILHOM I10/10Ce
nponyckanust YPC ¢ O3. MakcuMasnbHbli K03¢GGULIMEeHT yCU/IeHu s TIPU 33/laHHOM T10/10Ce TPOITyCKaHUs
YcroiiunBocth YPC. KoadduiyeHT mryma kKackazia pe3oHaHCHoro ycunuTesis ¢ BL] Ha Bxoze. VIcka)keHUst
curHaznoB B YPC. OrnpefenieHe, Ha3HaueHUe, Kiaccupukalusi 1 ocHOBHble napameTpsl ITU. TIpunHLmn
paboTel ¥ cxembl [T B yMepeHHO BBICOKOM AMaria3oHe. [Ipsimoe u obpaTtHoe mpeobpa3oBaHHe YaCTOTHI.
OxkBuBaneHtHas cxema ITU. Koadduiment nmpeobpazoBanus u ko3dduruent mryma T4 Ha TpaH3UCTOpax.
Vckakenusi curHanoB B ITU. OcobeHHOCTH BepxHero M HWKHero rpeobpa3oBaHusi U KO3 GUIMEHTbI
TepeKpbITUS 10 Auara3oHy. [leTeKTopbl aMILIMTYAHO-MOJY/IUPOBaHHbIX, MUMITYJbCHBIX U JUCKPETHBIX
curHanoB. OrmpejesneHre, Ha3HaueHWe, KIaCCU(UKALUMsi U OCHOBHblE TapaMeTpbl aMIUIUTYAHbIX
JleTeKTOpOB. OKBUBAaJleHTHasi CXemMa aMIUIMTYQHOTO JieTeKTopa M ero Ko3¢h¢uiueHT mepejau.
[TapameTphI JeTeKTopa B peXXUMe IeTeKTUPOBaHKS OOJBIINX W MajlbIX CUTHAOB. VICKa)KeHHsl CUTHA/IOB B
JMOJHBIX JleTeKTopax. YacTOTHble MCKa)KeHUsl TP [leTeKTHUPOBaHUU. Bo3jeiicTBUe Ha aMIUIUTYIHbII
JeTEKTOP /BYX CUTHAJIOB C pa3/MYHbIMU HeCyllIMMHU yacToTamu. COBMeCTHOe [IeliCTBUe CUTHajia U IIyMa
Ha A/l. Ha3sHaueHMe UM OCHOBHble BH/bl DYUHBIX M aBTOMAaTHMUeCKUX Dery/JMpoBOK. PerynupoBKu
ycuneHusi. CHUCTeMbl HACTPOMKW; MCIOMb30BaHWE CHHTe3aTopoB uacToT. YactotHas U (a3oBast
aBTOMOACTPOMKA 4YacToThl. PeryimMpoBKa IIMPUHBI TOJOCHI TPOMyCKaHWs. [IUCTaHLMOHHOE U
aBTOMaTUUeCKOe yrpaB/eHue MpUeMHOH arraparypoil. [IpumeHeHrie MUKpoOBM, MUKDPOIPOL|eCCOPHBIX
U [Jpyrux LUQPOBBIX YCTPOWCTB [Jii HACTPOMKKM U PperyJupoBKU. VIHAWKATOpbl U JWCIUIEW B
pajvonpueMHoi  ammaparype. CHCTeMbl KOHTpPOJiI XapaKTepUCTHMK TpUEMHHMKA B  IIpoLecce
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9KCIUTyaTalvy. AflanTanys MPUeMHUKA K M3MEHEHUSIM 3/IeKTPOMarHUTHOW 0OCTaHOBKU B PajIMO/IMHUM.
Bujbsl ¥ OCHOBHBIE CBOWCTBa MOMEX: BHEIIHWE W BHYTPEHHHE, WHJYCTpUalbHble, COCPeJOTOYEHHbIE,
UMITY/IbCHbIE, (DIyKTyallMOHHbIe. BU/IbI TTIOMeX 10 XapaKTepy B3auMO/eMCTBUS C CUTHA/IOM: aJIUTUBHbIE
Y MY/bTUIUTMKAaTHBHBIE. [IOHSITHE O TOMeX0yCTOMYMBOCTH PaIMONPUEMHBIX YCTPOUCTB, MOTeHLMaIbHast
TIOMEeX0yCTOHUMBOCTh. MeTozbl 60prObI ¢ ToMexamu. VickakeHWs: aHamoroBbix (AM, OM, UM) wu
muckpeTHbIX (AT, UT, IUT, OPT) curHasoB B paJuoNPUEMHBIX YCTPOMCTBAX U CITIOCOOBI UX YCTPaHEHUSs.
OcCoOeHHOCTH CTPYKTYPHBIX CX€M M XapaKTePUCTHUK TPUEMHHUKOB CHUCTEM CITyTHUKOBOUW CBSI3H,
pa/iuopesielHbIX JIMHUH, MaruCTpaJbHbIX NTPUEMHUKOB €KaMeTPOBOrO Auara3oHa, MPUeMHUKOB CUCTEM
paguozpoctyrna. OO6sacT TpUMeHeHUs, Ha3HAueHHe, OCHOBHble (YHKI[UH, COCTaBHBIE 3JIEMEHThI U
(yHKIMOHa/IbHbIe CXeMbl pPaJMOTIPUEMHBIX YCTPOWMCTB B CHCTeMaxX paZiMOCBSA3M M pajuofocTyna. Buabl
CUTHAJIOB U OCHOBHbIE TIPOL[eCCHI B paJMoTIpueMHbIX ycTporicTBax. Kinaccudukaiys pafionpreMHUKOB
M0 Ha3HaueHWI0, [Juaria30HaM 4YacToT, BUJAM MOJY/SLMM CUTHA/NOB, OCOOEHHOCTSM YTIpaB/IeHUs.
HanpapnieHusi KOMIJIEKCHOM MUKPOMUHUATIOPU3al[iK paZiMOTIPUEMHbIX YCTPOMCTB, pa3BUTHe LTU(PPOBBIX
MeTO/I0B 06pabOTKU CUTHAIOB U yTIpaB/IeHuUs IPUeMHHUKaMU.

3.2 Tembl JJOMaNTHUX 3aJAHUKA

— Hacrpolika BxozHOM Lenu. BxofgHble 1jeny NpyM HAaCTPOEHHOW aHTeHHe. BxogHble nenu
npreMHUKOB CBY. MakcumanbHbeli KOS(Q@QULMEHT yCUIeHusl NpU 3aJlaHHOW I10JI0Ce TMPOMYCKaHUSI.
YcroiiunBocTth YPC. KoadduimeHnT nryma kackazia peoHaHcHOro ycunutessi ¢ BII Ha Bxoge. VckakeHus
curtanoB B YPC. Vickaxkenusi curHaioB B I[T4. Oco6eHHOCTH BepXHero M HDKHETo Npeobpa3oBaHus U
KO3(pPULIMEeHTHI MepeKphITHS TI0 Juarna3oHy. Bo3zaelicTBre Ha aMIUIUTY/HBIN 1eTeKTOp ABYX CHUIHA/IOB C
PasMUUHBIMU HeCyIIMMU yacToTamMu. COBMeCTHOe JlelicTBMe curHasa u myMma Ha A/l. Crucrembl KOHTPOJIS
XapaKTepUCTUK TPUEMHMKA B [IpoLjecce 3KCIUlyaTalMd. Agfantanus IPUeMHUKA K H3MeHeHUsIM
3/IeKTPOMarHUTHOW OOCTaHOBKM B pauoONMHUM. [IOHSITUE O TIOMEXOyCTOMUMBOCTU PaJMONpHeMHbIX
YCTPOWCTB, TIOTEHIMA/IbHAsl TMOMeX0yCTOMYMBOCTb. Metoael 00pbObl ¢ momexamu. OcoOeHHOCTH
CTPYKTYPHBIX CXeM U XapaKTepUCTHK NPUEMHHKOB CHCTEM CITyTHUKOBOW CBfI3U, paJjMOpeJIelHbIX JIMHUM,
MarucCTpajJbHbIX TIPUEMHUKOB [IeKaMeTPOBOIO [Mara3oHa, MPUEeMHUKOB CHUCTEM pPaJUOAOCTYIIa.
Knaccugukaiysi paguornprueMHUKOB 10 Ha3HAUYeHH0, Auara3oHaM 4acToT, BUZAM MOZY/ISLIMM CUTHAJIOB,
0COOeHHOCTSIM yrpaB/ieHus. HayuHble ¥ TIpakTh4YecKue TpoOIeMbl AanbHEUIINX HWCC/Ie0BAaHUNA U
pa3paboTokK.

3.3 TemMbl 0OIPOCOB Ha 3aHATHUAX

— Tlpeamet u 3agaun Kypca. OCHOBHbIE TIOHSITUSL U OTIPeZie/ieHHs CUCTeM OeCIipOBOJHOM CBSI3H.

— Ha3HaueHue BxofHBIX Lerneid. TumoBble cXembl BXOAHBIX Lereli OCHOBHbIe MapaMeTphbl
BXO/JJHBIX LieTiell. DKBUBaJIeHThbI IPUEMHBIX aHTeHH. JKBUBaJIeHTHasi CxeMa BXOJHOMH 1iernu. BxozaHble Ljenu
nipy paboTe C HEHACTPOEHHbIMM aHTeHHaMH. BxofHasi 1jenb C eMKOCTHOM CBsI3bI0 C aHTeHHOW. BxopHast
L|eMb C UHAYKTHBHOW CBSI3bI0 C aHTeHHOW. Bxo/iHast Lierb ¢ MHAYKTUBHO-eMKOCTHOM CBSI3bIO C aHTEHHOM.
Hactpoiika BxogHOW Lienud. BxogHble Lienyd Mpy HACTPOEHHOM aHTeHHe. BXofHble 1jemu NMpUeMHUKOB
CBY.

— OrmpefesieHie, Ha3HaueHWe, OCHOBHble TlapaMeTpbl M KjaaccubUKalusi yCUIUTesei
paguocurdanoB. IIpuHiunbl pabotel u cxembl YPC. O06001ieHHass 3KBuUBaseHTHass cxema YPC u ero
Ko3(ppuiieHT mepenaur. Pe3oHaHCHbINM KOI(QQUIIMEHT ycuieHUs: U monoca mponyckaHus YPC (Ha
npumepe YPC c O3). M3buparensHble cBoiictBa YPC. MakcuMasnbHbIM KO3(GOULIMEHT YCUIeHUs TIpU
TIpOM3BO/IbHON Tof0ce TmpomnyckaHusi YPC ¢ O3D. MakcumanbHblii KO3GGULMEHT YCUIeHUus Tpu
3aJlaHHOM Ti0/I0Ce TipomnycKaHusi YcroiurBocTh YPC. KoadduimeHT miyma Kackaja pe30HaHCHOTO
ycunuresisa ¢ BII Ha Bxoze. MckaxkeHus curHasnos B YPC.

— Oripeznenenue, Ha3HaUeHHe, Knaccu(UKays ¥ ocHOBHbIe TlapameTpsl [TY. Tpuniun paboTs! 1
cxembl [TY B yMepeHHO BBICOKOM /uama3oHe. IIpsmMoe u oOpaTHoe mpeoOpa3oBaHWe YaCTOTHI.
OkBuBaneHTHas cxema [TU. Kosdduiment npeobpasoBanus u ko3¢ ¢unyenT myma [T Ha TpaH3uCTOpax.
Wckakenusi curHanoB B ITU. OcoOeHHOCTH BepXHEr0o W HWKHEro TpeoOpa3oBaHMs U KOd(PQUIMEHTHI
NepeKpLITUS 10 AUara3oHy.

— /[leTeKTOpbl ~ aMIUIUTYAHO-MOJY/JMPOBaHHbIX, WMITyJIbCHBIX M  JUCKPeTHBIX CHUTHAJIOB.
OmnpefneneHve, Ha3HaueHWe, KjJacCU(UKaALUsi W OCHOBHbIe T[lapamMeTpbl aMIUIUTYAHBLIX [eTeKTOpPOB.
[MpuHLMnbl paboThl M CXeMbl. DKBUBaJIeHTHasi CXxeMa aMIUIMTYHOTO JieTeKTopa U ero ko3dduimeHTt
niepesiaur. [TapaMeTphl ZieTeKTopa B PEeXKUMeE [IeTeKTHPOBaHUS OOJIBIINX W MajiblX CUTHA/IOB. VCKaykeHHUsI
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CUTHAJIOB B [HOJHBIX JeTeKTopax. UaCTOTHble MCKakeHWs TIPU [eTeKTUpOBaHWMU. Bo3pelicTBue Ha
aMIUTUTYJHbIN 1eTeKTOp ABYX CHIHA/IOB C Pa3JMYHbIMUHH eCyIIMMU yacToTaMu. COBMeCTHOe [leliCTBUe
curHasa v myma Ha A/l

— HasHaueHWe W OCHOBHBIE BBl PYUHbIX U aBTOMaTMYeCKUX PEry/JMpPOBOK. PerynmpoBku
ycuneHusi. CHUCTeMbl HACTPOMKM; MCIOMb30BaHUE CHHTe3aTopoB uacToT. YactotHass U (a3oBasi
aBTOMO/ACTPOMKA UacCTOTbl. PeryivpoBKka IIMPUHBI TOJAOCHI TpOMNyCKaHusl. [IWCTaHLIMOHHOe U
aBTOMaTUUeCKOe yrpaB/jieHue MpUeMHOH arraparypoil. [IpumeHeHrie MUKpoOBM, MUKDPOIPOL|ECCOPHBIX
U JApyrux ILUPOBLIX YCTPOMCTB [Jjisi HAaCTPOWKU U peryidpoBkKu. WHAUKATOpbl U JAUCIUIEW B
pajvonpueMHoi  ammaparype. CHCTeMbl KOHTpPOJiI XapaKTepUCTHMK TpUEMHHMKA B  IIpoLecce
9KCIUTyaTalvy. AjanTaifys MpUeMHHKA K U3MEHEeHHUSIM 37IeKTPOMarHUTHOM 00CTaHOBKH B Pa/[UO/TMHUU.

— Bugel 4 OCHOBHble CBOWCTBA TIOMeX: BHEIIHWe U BHYTPEHHMWE, WH/AYCTpHa/bHbIE,
COCpeloTOUeHHbIe, UMIMY/IbCHbIe, (UIyKTyal[MOHHbIe. BHIbl MOMeX [0 XapaKTepy B3auMOJeNCTBUS C
CUTHA/IOM: aJJUTUBHble U MY/IbTUIUIMKATUBHbIE. [IOHATHE O TMOMEXOyCTOMUYMBOCTU PaJUONPUEMHBIX
YCTPOWCTB, MOTEHI[Ua/IbHasl [TOMEeX0YCTOMUMBOCTL. MeTo/bl 00PhOBI C TTOMEXaMH.

— OO06nacteh TpUMeHeHUsi, BUAbI M TpeOOBaHMS K OCHOBHBIM IIOKa3aTesssM TPHUEMHUKOB
aHaJIOTOBBIX M [JUCKPeTHbIX curHajioB ¢ AM, UM, AM-crepeo, UM-cTepeo, MHOTrOKaHaIbHbBIX
TIPUEMHUKOB C YaCTOTHBIM M BPEMEHHBIM pasfe/ieHHeM KaHasoB. VckakeHusi aHasoroBeix (AM, OM,
YM) u guckpetHbix (AT, UT, AUT, ODT) curHanoB B paJuONIPUEMHBIX YCTPOMCTBaX U CIOCOOBI WX
yctpaHeHusi. OCOOEHHOCTH CTPYKTYPHBIX CXeM M XapaKTePUCTUK TPUEMHHKOB CHCTEM CITyTHHKOBOM
CBSI3Y, paZiMopesielHbIX JIMHUM, MarucTpaabHbIX NMPUEMHUKOB /1eKaMeTPOBOIO /[varia3oHa, MPUeMHUKOB
CUCTEM PaJIMOAOCTYTIA.

— OO06nactu mpUMeHeHUs, Ha3HaueHWe, OCHOBHble (YHKIMM, COCTaBHbIe 3JI€MEHTbl W
(yHKIMOHATbHBIe CXeMbI PaJJMOTIPUEMHBIX YCTPOMCTB B CHCTeMaX paZiIMOCBS3U U pajuofoCcTyma. Buabl
CUTHAJIOB U OCHOBHbIE TIPOL[eCCHI B paJjMOTNIpUeMHbIX ycTpoiicTBax. Knaccudukaiys pajronpreMHUKOB
TI0 Ha3HAYeHMUIO, iMaria30HaM 4acToT, BUZIAM MOJY/ISILIUM CUTHAIOB, 0COOEHHOCTSIM yIIpaB/IeHusI.

— OcHOBHBIE TeHJEHLMM B Pa3BUTUM paJuONpPUEeMHOM TeXHWKW. HarpaBreHUsi KOMILIEKCHOM
MHUKDOMHMHHUATIOPU3al[il  PAaJJUOTIPUEMHBIX yYCTPOWCTB, pa3BUTHE LM(POBBIX MeTOAOB 00paboTKu
CUTHAJIOB Y ympaBJjieHus MprueMHUKaMu. COoBepIlIeHCTBOBaHME TEXHUKU paJidoNpremMa B MU/VIUMETPOBOM,
CyOMU/JTAMETPOBOM U ONTUYECKOM [Juaria3oHax. HayuHble W TpakThyeckue TPOOIeMbl Ja/bHeNIINX
WCCiejoBaHUM 1 pa3paboToK.

3.4 Tembl 1a00paTOPHBIX PadoT
— MopenvpoBaHue 3/1eKTpUueCcKUX GUIbTPOB.
— MWconegoBanue BO3eMCTBUSL PaJMOCUTHAIOB Ha JIMHEUHBIA YCUTUTEIb.
— MWccnenoBanne CBUY napameTpoB cmecuTesnen.
— AMIMTYJHbIE [I€TEKTOPSI.
— WHpukauus B paguorpuéMHUKaXx.

4 MeToauyeckHe MaTepHasbl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MarepHuaIbl:
— MeTOoAWYeCKHWe MaTepuasibl, ONpeJesIoIe TPOLeAypbl OLIEHWBAaHUS 3HAaHWN, YMEHWH,
HaBBIKOB U (W/M) ONbITa [eATe/bHOCTH, XapaKTepu3yHOIMX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
cornacHo 1. 12 paboyeii mporpaMMal.

4.1. OcHoBHas UTeparypa

1. MukpoBosHOBbIe TPHOOPBI W ycTpoicTBa : yuebHoe mocobue / K. M. Cokonosa ;
denepanbHOE areHTCTBO MO0 o00Opa3oBaHWIO, TOMCKUM TOCY[ZApCTBEHHBIM YHHUBEDCUTET CHUCTEM
ynpaBieHusi U paguoanektpoHuku (Tomck), Kadeapa cBepxBbICOKOYACTOTHOM M KBAaHTOBOM
paauoTexHUKH. - Tomck : TMLIIO, 2009. - 272 c. (Hamuuue B 6ubmoreke TYCYP - 22 3k3.)

2. OnektpoHuka [Tekct] : yuebHoe mocobue ayst By3oB / B. @. KoHoBanoB ; MUHHCTEPCTBO
obpa3oBanuss ¥ Hayku Poccuiickoit Pemepanmu, TOMCKHE TOCyIapCTBEHHBI YHWBEPCHUTET CHUCTEM
yTpaB/ieHus: ¥ pafiio31ekTpoHuky (Tomck). - Tomck : B-Cnekrp, 2011. - 276 c. : wi. - bubmuorp.: c. 275.
(Hasmmume B 6ubmoreke TYCYP - 72 5k3.)

3. OcHoBel paguocBsa3u [Tekcr] : yuebHoe mocobue ans By3oB / B. A. PomaHIOK ;
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MunucrepctBo ob6pa3oBanusi Poccuiickoit @Pemepauyy, MOCKOBCKWI TOCy/japCTBEHHBIN WHCTUTYT
3/7IeKTPOHHON TeXHUKHU (TexHuueckuil yHuBepcuteT) (M.). - M. : FOpaiit, 2011. - 288 c. (Handuue B
oubmioreke TYCYP - 15 3Kk3.)

4.2. lonosHMTe/IbHAA IMTEeparypa

1. OcCHOBBI CXeMOTEXHUKU YCTPOWCTB paZMOCBS3M, paJiMoBelllaHuss U TeneBUfeHus [Tekcr] :
yuebHoe mocobue asisi By3oB / I. A. TpaBuH. - 2-e u3f., uchp. - M. : T'opsiuast muuus - Tenekom, 2009. -
592 c. : wn. - (YuebHoe nocobue. CrielianbHOCTD [/l BBICIIUX Y4eOHBIX 3aBefeHui). - bubmuorp.: c.
588-589.. (Hammuue B 6ubmoreke TYCYP - 40 3k3.)

2. AmnanoroBoe u I1MdpoBoe pajuoBeljaHde : YdyeOHoe rmocobue g By3oB / Cepreit
BceBonogoBrnu MenuxoB ; TOMCKMM TrOCyJapCTBEHHbIM YHUBEPCHUTET CHUCTEM YIIpaBlIeHUs U
paaro31eKTpoHuKH. - Tomck : TYCYP, 2002. - 251 c. (Hanuuue B 6ubmioreke TYCYP - 79 3k3.)

3. Cucrembl CBSI3W C TIO[BI)KHBIMU OOBeKTaMu : YueOHOoe Tocobue s By3oB / Maiis
MuxarinoBHa MakoBeeBa, FOpuii CemeHoBuy I1IyuHakoB. - M. : Paano u cBsizb, 2002. — 440 c. (Hanvuue B
oubmoreke TYCYP - 70 3k3.)

4.3. YueOHO-MeToANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. Pa3paboTka yCTpPOWMCTB jisi chcTeM OeCITpOBOAHOMN CBsi3v: Y4eOHO-MeToguUecKoe Tocobue
JUI TIPAaKTHUECKUX 3aHATUH M camocTosiTesibHOM pabotel / Ilubenmsryr A. A., ImutpueB B. [I.,
PoroxnukoB E. B. - 2014. 37 c¢. [OnekrpoHHbii pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/4027, cBOGOHBII.

2. Pa3paboTka yCTpOHCTB /151 CUCTeM OeCripOBOJHON CBSI3U: YueOHO—MeTouuecKoe mocobue K
nabopatopHeiM ~ paboTramM AT CTYAEHTOB  paJvoTexHuyeckoro  (akyaereta 210700 -
“NH(OKOMMYHUKAI[MOHHbIE TeXHOMOTMHM M cucteMmbl cBsi3u” / PoroxnukoB E. B. - 2014. 24 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4026, cBoG0JHBIT.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M OMCKOBBIE CHCTeMbI
1. http://www.dsplib.ru/
2. http://www.keysight.com/main/home.jspx
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