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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

YTBEPX/IAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
20

« »

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Pa3pa0oTka ycTpoicTB 1JIs1 CHCTEM CBSI3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 4,5

Cemectp: 8,9

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 8 cemecTp 9 cemectp Bcero Enunuiet
1 | Jlekuun 4 0 4 4acoB
2 |I[IpakTH4ecKue 3aHATUS 4 10 14 4acoB
3 | JlaGopaTopHbie pabOTHI 4 4 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 12 14 26 4acoB
5 | CamocTtosiTensHas pabora 96 90 186 4acoB
6 | Bcero (6e3 ax3ameHa) 108 104 212 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB
6.0 3.E.
KontpomnbsHabie paboThl: 9 cemectp - 1
HuddepennmpoBanHblii 3a4eT: 9 cemecTp
,HOKYMEHT IIoaInmncaH HpOCTOf/i SJ'IeKTpOHHOI‘/JI IIOAIINCBHIO
MHbopmanus o Bragenblie: Tomck 2018

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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:
CT. mpenogasareib kag. TOP P. P. AGernoB
noreHT kag. TOP E. B. Poroxxumukon

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

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan 3uB® . B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

CBYuKP C. H. lllapanroBuu
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU

(CBYuKP) A. 1O. ITonkoB
JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpernogaBaHust TUCIUIUTHHBI «Pa3paboTka yCTpOWCTB i cUCTeM OECTPOBOIHOM CBSI3M
SBIISICTCS. U3YYCHUE OOIIMX MPUHIIUIIOB MOCTPOCHUS U (DYHKIIMOHUPOBAHUS alMaparypbl cUcTeM Oecrpo-
BOJIHOM CBSI3U, ATAIOB Pa3pabO0TKH M MPOCKTUPOBAHUS Y3JIOB CHCTEM OECTIPOBOAHOMN CBSI3U, METO/IOB pac-
YeTa XapaKTePUCTHUK ITUX Y3J10B, a TAKXKE BOIPOCOB UX TEXHUYECKON IKCILTYaTallUh U MPOCKTUPOBAHUSI.

1.2. 3agaun IMCHMIIINHBI

— O3HakoMJIEHHE C POCCHICKMMH M MEXIYHApOJHBIMH CTaHAapTaMu B OOJIACTH Pa3pabOTKH
YCTPOMCTB 117151 CCTEM OeCTIPOBOTHON CBS3H.

— @opmHupoBaHUE 3HAHUI, YMEHUI U HaBBIKOB, IO3BOJSIOLUIMX MPOBOAUTH 3Tall Pa3pabOTKHU U
MOJICTTUPOBAHMS YCTPOMCTB NJisi CUCTEM OecrnpoBOAHOM CBsi3H. [IpnoOpeTeHHbIe CTyIeHTaMU 3HAHHS U
HABBIKM HEOOXOIUMBI KaK JIJIsl TPaMOTHOM SKCIUTyaTalluy CYIIECTBYIOIIEH anmapaTypbl, Tak U Ui pas3pa-
OOTKHU ¥ MPOEKTUPOBAHUS MEPCIEKTUBHOM.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctunnuna «Pa3pabotka ycrpoiictB s cucrteM cBszu» (b1.B.J1B.5.2) otHocutes k Gnoky 1
(BapuaTHBHAs YaCTh).
[IpeamiecTByOMUMHA TUCHUIITHHAMY, (GOPMUPYIONIMMHU HaudaldbHBIC 3HaAHUS, sABJsAtoTca: Paszpa-
00TKa YCTPOUCTB AJis CUCTEM CBsi3u, OOIast TeOpus CBS3H.
[TocnenyromuMu TUCHUIITMHAMU ABISIOTCS: Pa3paboTka ycTpoicTB it cuctem cBsizu, [Ipemam-
IJIOMHAsI PAKTHKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— ITIK-9 ymeHunem npoBOaUTH pacyeThl MO MPOEKTY CETeH, COOPYKEHUH U CPeACTB HH(POKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHHEM C HCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METO/OB, IIPH-
€MOB UM CPEJICTB aBTOMAaTHU3aLMM IIPOCKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBA€MbIX OPUIMHAIIBHBIX
porpaMmm;

— IIK-19 rotoBHOCTBIO K OpraHu3alyy padoOT MO MPAaKTUYECKOMY HCIOJIb30BAaHUIO U BHEApE-
HUIO PE3YNIbTAaTOB UCCIIEOBAHNI;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HATh - OCHOBHbBIE BO3MOYKHOCTH COBPEMEHHBIX CHUCTEM B OOJIACTH MPOEKTHPOBAHUS PATHUO-
anekTpoHHbIX cpeacTB (POC) BY u CBY nuama3ona; - METOIBI M aITOPUTMBI TPOCKTUPOBAHUSI IMHEHHBIX
Y HEJIMHENHBIX paJuoTeXHUYECKUX ycTpoicTB (PTY) ¢ cocpenoToueHHbIMHM U paclpeneleHHbIMU apa-
METPaMH U METOJIOJIOTHIO UX MCIOJIb30BaHMS, - MAPIIPYThl CKBO3HOTO MPOEKTUPOBAHUS TUIIOBBIX Y3JIOB
POC;

— yMeThb - peliath 3a7a4 MOACIUPOBAHUS, ONTUMH3AIMN U CUHTE3a JIMHEHHBIX Y HEJIMHEHHBIX
PTY BY u CBUY; - pemars 3a1aui CMEIMIAaHHOTO MOJISTUPOBAHUS aHAIOTO-ITU(POBBIX YCTPOUCTB; - BbI-
HOJHSTH MPOEKTHBIE MPOLEYPHI IO TEHEPALIUH TOTIOJIOTHYECKHUX MPOEKTOB U UX BEPUDUKAIIUH; - TIOJIb30-
BaTbCSl CUCTEMHBIMU IOAXOAAMH IIPU IIOCTPOCHUU U UCCIIEJOBAHUN MOJEIEH CIOXKHBIX TEJIEKOMMYHHUKA-
IIUOHHBIX CUCTEM OECTIPOBOIHOM CBSI3H;

— BJAJIeTh - HaBBIKAMU NPAKTUYECKOH pabOoThl ¢ Ja0OpaTOPHBIMU MAaKeTaMH Y3JIOB CHUCTEMBI
0ecIpoBOHOM CBSI3H, a TAK)KE C COBPEMEHHOM M3MEPUTENIBHOM anmaparypou.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunel yueOHOI nesTeNIbHOCTH Bcero vacos CemecTpsl
8 cemectp 9 cemecTtp
AynuTopHble 3aHATUSA (BCETO) 26 12 14
Jlekunu 4 4 0
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[IpakTuyeckue 3aHATUS 14 4 10
JlaboparopHbie pabOTHI 8 4 4
CamocTtosiTenbHas paboTa (Bcero) 186 96 90
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 62 32 30
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 32 32 0
[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 92 32 60
ceMuHapam

Bcero (0e3 ax3amena) 212 108 104
[ToaroroBka u cnava 3auera 4 0 4
OO01mas Tpy10eMKOCTb, 4 216 108 108
3aueTHnie EquHuIie 6.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCHUIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Tabmuiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

= = | = | 8§ | EE
) o " © Q 02) 5 5
: 3 s s S 2 0
HazBanus pa3aenoB TUCHUTUIUHBI ) “ =3 o, o © S5
= = g = g0 =
= 2 & 3z s
= Ao S
8 cemecTp
1 BxoaHble nenu 1 2 2 24 29 I1K-19, ITK-9
2 Yeunutenu paguoCUTrHAIOB 1 2 2 24 29 IIK-19, IIK-9
3 IlpeoOpa3zoBarenu 4aCTOTHI 1 0 0 24 25 |TIK-19, IIK-9
4 JleTeKTophl paJuOCUTHAIIOB 1 0 0 24 25 |IIK-19, IIK-9
Hroro 3a cemectp 4 4 4 96 108
9 cemectp
5 Bxonanble nenu 0 2 0 15 17 [IK-19, IIK-9
6 Yewnurenu paauoCUrHaioB 0 2 0 15 17 [IK-19, IIK-9
7 IIpeoOpazoBarenu 4acTOThHI 0 3 2 30 35 |IIK-19, IIK-9
8 [leTeKkTopbl paiMOCUTHATIOB 0 3 2 30 35 |IIK-19, IIK-9
Hroro 3a cemectp 0 10 4 90 104
Uroro 4 14 8 186 212
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHAM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
Q p=a=t
2 25
HasBanus paznenos ConeprkaHue pa3ieioB TUCIUIUIMHBI (IO JEKIIUSIM) z 5 &5
o S £
2 52
- S ®
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8 cemecTp

1 Bxoausle nenu

Hasznauenne BXOOHBIX Iienek. THITOBBIE CXEMBI BXO/-
HbIX 1eneid OCHOBHBIC MapaMETPhl BXOAHBIX LIETICH.
DKBUBAJICHTHI IPUEMHBIX aHTEHH. DKBUBAJICHTHAs
cXeMa BXOJHOW 1enu. BxomHbie nienu npu padote ¢
HEHAaCTPOCHHBIMHU aHTeHHaMU.BxoHas 1iens ¢ em-
KOCTHOM CBSI3bIO C aHTEHHOU. BXo/mHas niens ¢ MHAyK-
TUBHOM CBSI3bIO C aHTCHHOW. BxoaHas uens ¢ MHAYK-
TUBHO-EMKOCTHOM CBSI3bI0 C aHTEHHOU. HacTpolika
BXOJIHOU L. BXOHbIE LENU pyU HACTPOCHHOM aH-
TeHHe. Bxoaneie nienu npuemHuko CBY.

Hroro

TK-19,
TK-9

2 Yeunurenu
PaIuOCUTHAIIOB

Onpenenenne, Ha3HAYECHUE, OCHOBHBIE IIAPaMETPbI U
KjaccuuKkanus ycuauTenen paguocursaios. [pun-
el paboTsl u cxembl YPC. O60011eHHas SKBUBa-
nenTHast cxema YPC u ero koa¢ddunuenT nepeaayu.
Pe3zoHaHCHBINH KOAQPHUIUEHT YCUIICHHS U TI0JI0Ca MPO-
nyckanust YPC (na mpumepe YPC ¢ O3). U36upa-
TenbHble cBolicTBa YPC. MakcumanbHblii k03¢ durm-
€HT YCWJICHHUS MIPU NIPOU3BOJILHON MOJIOCE MPOIYCKa-
Hust YPC ¢ O3. MakcumanbHblit KOOQQHUIHUEHT yCH-
JIEHUs [IPY 33JaHHOM I10JI0CE IIPOITYCKAHUS Y CTOMYH-
BocTh YPC. Koadpdunuent mryma kackazaa peso-
HaHcHoro ycwintens ¢ BLl Ha Bxone. MckaxeHus cur-
Haios B YPC.

Htoro

[1K-19,
[1K-9

3 [IpeoOpazoBarenu
YaCTOTHI

Omnpenenenre, Ha3HAUCHHUE, KIIACCUPUKALIUS U OCHOB-
Hble mapameTpsl [TY. [Tpuniun padoter u cxemsl [T4
B YMEPEHHO BBICOKOM nuana3one. [Ipsimoe u oOpar-
HOe npeoOpa3zoBaHKe YacTOThl. DKBUBAJICHTHAS cXeMa
ITY. KoaPuument npeodpazoBanust 1 Ko3HHUIHEHT
myma I[1Y Ha tpansuctopax. ckaxeHus CUTHAJIOB B
ITY. OcobeHHOCTH BEpXHETO U HIKHETO mpeodpa3o-
BaHUsA U K03((OULIUEHTHI EPEKPHITHS 110 AUANIA30HY.

Hroro

TK-19,
TK-9

4 JletexTopsl
pazinOCUTHAJIOB

JIeTeKTOpBI aMIUIUTYHO-MOLYJIMPOBAHHBIX, UM-
MyJbCHBIX U JUCKPETHBIX cUrHasoB. OnpeneneHue,
Ha3HAuCHME, KIACCU(PHUKAIMUSI U OCHOBHbIE MTAPAMETPBI
aAMIUIUTYJHBIX JeTeKTOpoB. [IpuHIMIBI paboThI U CXe-
MbI. DKBUBAJICHTHAs CXEMa aMIUINTYIHOTO IETEKTOpa
u ero ko3 unueHT nepenaun. [lapamerpst geTexro-
pa B peKuMe JIeTEeKTUPOBaHUS OOJIBIINX U MAJIBIX
curHayoB. VIcKka)xeHHsI CUTHAJIOB B JUOJIHBIX JETEKTO-
pax. HacTOTHBIE UCKaXECHUS IIPU IETEKTUPOBAHUU.
Bo3sneiicTBue Ha aMIUIMTYIHBIN IETEKTOP JBYX CUTHA-
JIOB C Pa3JIMYHBIMMHH ecylliuMu yactoramMu. CoB-
MECTHOE JEMCTBUE CUTHAJA 1 myma Ha A/l.

HUroro

[1K-19,
[1K-9

Hroro 3a CEMCECTP

Hroro
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHHE TUCIUTLINH n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 Pa3pabotka ycTpoiicTB [u1sl cU-
CTEM CBSI3U

+ - + + - + + +

2 OOu1ast Teopusi CBS3H + + + + + + + +

[Tocnenyromue TUCHUIIITUHBL

1 PazpaboTtka ycTpoHCTB [1s CH-
CTEM CBS3H

+ - + + - + + +

2 IlpennunioMHas pakTUKa + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIHUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THH
§ Bunwl 3ansatuit
= = ;
S o
% < 3 8 g DopMbl KOHTPOJIS
S = 5 S 2
S = = O
bd =
[1K-9 + + + + KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
te, Tect, {uddepenuupo-
BAHHBIN 3a4eT
[1K-19 + + + + KontponpHnas pabora, Ot-
4eT 1o 1abopaTopHoil pabo-
te, Tect, Auddepenmupo-
BaHHBIN 3a4ET

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

Haspanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUU

8 cemecTp

[\

1 Bxoansie nenu MonenpoBaHue IEKTPUIECKUX QUIBTPOB. [IK-19,
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Hroro I1K-9
2 Yeunurenu HccnenoBanne BO3AEUCTBUSA PAIMOCUTHAJIOB Ha JIN- [IK-19,
paJlOCUTHAJIOB HEWHBIN YCUIIUTEb. [1K-9
Hroro
Hroro 3a cemectp 4
9 cemecTtp
7 IIpeobpazoBarenu Uccnenoanne CBY nmapamerpoB cmecutenei. 2 [TK-19,
YaCTOTHI Hroro 2 [1K-9
8 [leTexkTopsl AMIUIATYIHBIE IETEKTOPBI. 2 [IK-19,
PaaMOCUTHAJIOB Hroro P TIK-9
Hroro 3a cemectp 4
Hroro 8
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMUHAPOB)
3 =
2 s 5
2 > 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
o) S E
= 8 =
& o 2
~ S
8 cemecTp
1 BxoaHbpIe nienu TunoBble cxembl BXOAHBIX ienieil OCHOBHBIE MapameT- 2 TIK-19,
PBI BXOJIHBIX 1LI€TIe. DKBUBAJICHTHI IPUEMHBIX aH- TIK-9
TE€HH. DKBUBAJIECHTHAs CXE€Ma BXOIHOM LIETIH.
Hroro 2
2 Yeunurenu Onpenenenre, Ha3HaYEHUE, OCHOBHBIEC MapaMeTPhl U 2 [1K-19,
PaauOCHUTHAIOB KJIaccuUKalus yCuinTelnen paguocuruanon. [Ipun- [1K-9
bl paboTel U cxembl YPC.
Hroro
Hroro 3a cemectp 4
9 cemecTp
5 BxonHble ienu BxonHas 1erns ¢ eMKOCTHOM CBSI3BIO C aHTCHHOM. 2 TIK-19,
BxonHas 1ienb ¢ MHAYKTUBHOM CBA3BIO C aHTEHHOM. T1K-9
BxonHas nenb ¢ ”HAYKTUBHO-EMKOCTHOM CBSI3bIO €
aHTeHHoul. HacTpoiika BXOAHOM 1enu
Hroro 2
6 Ycmurenu O6o06menHas sxBuBasieHTHasA cxema YPC u ero koag- 2 [IK-19,
paIrOCHUTHAJIOB ¢dbunment nepenaun. PezonancHbIi K0P PUIMEHT ycu- T1K-9
neHus u nosoca nponyckanus YPC (Ha npumepe
YPC c 02).
Hroro 2
7 IIpeobpazoBarenun [Ipsimoe n oOpaTHOE MpeoOpa30BaHKUE YACTOTHI. IKBHU- 3 [1K-19,
YaCTOTHI BaneHTHas cxema [TY. Koaddunment npeodpazona- [1K-9

Hus 1 kodddunment mryma [14 na Tpansucropax. Hc-
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KakeHus curHaios B [TY.
Hroro 3
8 JleTekTopsl [TapamMeTpsl 1eTEKTOpa B pEKUME JETEKTUPOBAHUS 3 [IK-19,
paavoOCHUTHAIOB OOJIBIIINX W MAJIBIX CUTHAJIOB. VICKa)KEHNI CUTHAJIOB B T1K-9
JTUOJTHBIX IETEKTOPAX.
Hroro 3
Hroro 3a cemectp 10
Hroro 14

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHO paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z E
3 = =
) O =
A3BAHWS PA3IENIOB Bunnr camocTosTeILHON & > 0O
H p z 7 o E ®OpMBI KOHTPOJIS
paboThI B s 2
=3 =
a e g
= S}
8 cemecTp
1 Bxoansie nenu [ToaroroBka k mpakTuue- 8 |IIK-19, JuddepenurpoBaHHBIHI
CKHUM 3aHATHSIM, CEMHHA- [1K-9 3a4et, KoHTponpHas pabo-
pam ta, OTyeT no Jaboparop-
IIpopaboTka JIEKIIUOHHOTO 8 HOH pabore, Tect
MaTepuaita
OdopMieHHE OTYETOB T10 8
nabopaTtopHbeIM paboTam
Hroro 24
2 Ycunurenu IloaroToBka K mIpakTH4e- 8 TIK-19 nuddepeHIIpOBaHHBIN
b
paIlOCHUTHAJIOB CKHUM 3aHSATUSIM, CEMHHA- I1K-9 3aueT, KoHTposbHas pado-
pam Ta, Tect
[IpopaboTka JTeKIIHOHHOTO 8
MaTepuana
OdopmieHre 0TYETOB 110 8
nabopaToOpHBIM paboTam
Hroro 24
BaTeNn JI'OTOBKA K MpaKTHYe- - " HIIUPOBAaHHBIN
3 IIpeoOpa3oBare Iloaroroska a e 8 TIK-19, epe oBa
YaCTOTBI CKHUM 3aHATHSIM, CEMHHA- [1K-9 3a4et, KoHTponpHas pabo-
pam ta, OTyeT no Jaboparop-
IIpopaboTka JIEKIIUOHHOTO 8 HOH pabore, Tect
MaTepuaita
OdopMieHHE OTYETOB TT0 8
nabopaTtopHbeIM paboTam
Hroro 24
4 JleTEKTOPBI IloaroToBka K mIpakTH4e- 8 TIK-19 nuddeperIIpOoBaHHBIN
b
paIlOCHUTHAJIOB CKHUM 3aHSATUSIM, CEMHHA- I1K-9 3aueT, KoHTposbHas pado-

pam

ta, OTuer no naboparop-
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[TpopaboTka JIEKITMOHHOTO 8 HO¥ paboTe, TecT
Matepuana
OdopmiieHre 0TIETOB TIO 8
naboparopHbeIM paboTam
Hroro 24
Hroro 3a cemectp 96
9 cemectp
5 Bxoansie nenu [ToaroroBka k mpakTuye- 15 |IIK-19, JuddepenurpoBaHHBIHI
CKHUM 3aHATHSIM, CEMHHA- [1K-9 3aueT, KoHTposbHas pado-
pam Ta, Tect
Hroro 15
6 Ycuwnrenu IToaroroBka K mpaxkTuye- 15 |IIK-19, HuddepenuupoBaHHbIii
PalHOCUTHAIIOB CKHUM 3aHATUSAM, CEMHUHA- [1K-9 3ayet, KontposnbHas pabo-
pam Ta, Tect
Hroro 15
7 IIpeobpaszoBatenu [TonroroBka K npakTuye- 15 |TIK-19, | AuddepenunpoBaHnblii
YaCTOTHI CKHUM 3aHSATUSIM, CEMHHA- I1K-9 3aueT, KoHTposbHas pado-
pam ta, OTuer no naboparop-
OdopmiieHre 0TYETOB 110 15 HoH pabore, Tecr
nabopaTopHBIM paboTam
Hroro 30
8 JleTexTopbl [ToaroroBka k mpakTuue- 15 |IIK-19, JuddepeHnmpoBaHHBIHI
paarOCUTHAIIOB CKHUM 3aHATUSAM, CEMHUHA- I1K-9 3auet, KoHTpoabHas pabo-
pam ta, OTuer no naboparop-
OdopmiieHre 0TYETOB 110 15 HOH pabore, Tect
J1abopaToOpHBIM paboTam
Hroro 30
Hroro 3a cemectp 90
[ToaroroBka u cnaya 3ayera 4 JuddepeHnrmpoBaHHBIHI
3a4yer
Hroro 190

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
I. OCHOBBI CXEMOTEXHUKH YCTPOMCTB paJHUOCBS3HM, paJvOBEIIaHUsl U TeyneBuaeHus [Tekcr] :
yuebHoe nocobue ams By30oB / I. A. TpaBuH. - 2-e uzn., ucnp. - M. : ['opstuas nmuaus - Tenekom, 2009. -
592 c. : un. - (YuebHoe mocodbue. CrienuaabHOCTh IS BBICIIMX YUEOHBIX 3aBeACHHH). - bubmuorp.: c.
588-589.. (manuune B oubmmorexke TYCVYP - 40 5k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Dnexrponuka [Tekcrt] : yuebHOoe mocobue mis By3oB / B. @. Konoaos ; MunucrepcTBo 00-
pa3zoBanus U Hayku Poccuiickort ®eneparnuu, ToMCKuil rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBIIE-
HUS U paguodnnekTpoHuku (Tomck). - Tomck : B-Cnexrp, 2011. - 276 c. : un. - bubnuorp.: c. 275. (Ha-
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auuue B onodamoreke TYCVYP - 72 5k3.)

2.  MuKpoBOJHOBBIE TPUOOPHI U yCTPOKCTBA [ DNEKTPOHHBIN pecypc]: YueObHoe mocobue / XK. M.
CokomnoBa - 2009. 272 c¢. - Pexxum pnocrtyma: https://edu.tusur.ru/publications/106 (mata oOpamieHus:
12.07.2018).

3. Amnanorosoe u uupoBoe paaroBelanue [DnekTpoHHbIH pecype]: Yuebnoe nocobue / C. B.
MemuxoB - 2015. 233 c. - Pexum moctyna: https://edu.tusur.ru/publications/5457 (mata oOparieHwus:
12.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Pa3pabGoTka yCTpPOWCTB UIsI CUCTEM OECIPOBOHOM CBSI3U [DIEKTPOHHBIN pecypc]: YueOHo-
METOIMYECKOe TocoOue Ui MPaKTHYECKUX 3aHATHHA M caMOCTOsATeNnbHON pabotel / Lubensryr A. A.,
Hmutpues B. 1., Poroxnaukos E. B. - 2014. 37 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/4027
(mata obpamenwus: 12.07.2018).

2. Pa3paboTka yCTpOWCTB IJisi cUCTeM OeCTpOBOMHOM CBsI3U [DJIEKTPOHHBIA pecypc]: YaeOHo—
METOMYecKoe Toco0ue K J1abopaTopHbIM paboTaM JJsl CTYJACHTOB DPaJHOTEXHHUYECKOTro (aKyiIbTeTa
210700 — “NupoKoOMMyHHKAITMOHHBIE TEXHOJIOTHUH U cucTeMbl cBsi3u” / PoroxkuukoB E. B. - 2014. 24 c. -
Pesxxum moctyna: http://edu.tusur.ru/publications/4026 (nara oopamenus: 12.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIsl JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJUI0B

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

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3ydeHHMH TUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcs K 0a3aM JaHHBIX, HH(OpMaIu-
OHHO-CIIPAaBOYHBIM M  TIOMCKOBBIM cHucTemaMm, K KotopeiMm y TYCVYPa otkpeIT nmocrym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue JAJIsl NPAKTHYECKUX 3aHATHI
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBmecTHO ¢ Keysight Technologies
yueOHasi ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEICHUS 3aHITHIA TaO0OPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmmnauna yiuia, 1. 47, 309 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- 10 pabGouux cranmuii Ha 6a3e nporteccopos Intel Core 15;

- Jlocka MmarHUTHO-MapkepHas Brauberg;

- Otnagounsie matel DEO-NANO na 6a3ze [TJIUC Altera Cyclone IV (4 mt.);

- Otmagounsie wiatel DEO-CV-board na 6a3ze ITIJIUC Cyclone V (6 mir.);

- Croiiku ¢ TenekoMMyHHKanoHHBIM obopynoBanueMm "TETRA" (o6opynoBaHue TpaHKUHTOBOM
OecTpOBOHOM CBSI3M) C CHCTEMOU MUTAHUS U BEHTHIISALINU;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight SystemVue

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT

Vuebnas aymutopus «l{udposas cBs3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies

yueOHasi ayTUTOpus ISl IPOBEIEHHs 3aHIATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs IS TIPO-
BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 309 ayn.

Onucanune UMeroIerocs 000pyI0BaHUS:

- 10 pabouux cranmuit Ha 6aze mporeccopoB Intel Core i5;

- locka marHuTHO-MapkepHasi Brauberg;

- Otnagounsie wiatel DEO-NANO na 6a3e [IJIMC Altera Cyclone IV (4 mirt.);

- Otnagounsie atel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);

- Croiiku ¢ TereKkoMMyHHMKallMOHHBIM obopynoBanueM "TETRA" (oOopynoBaHue TpaHKUHTOBOU
0eCTIpOBOIHOMN CBSI3M) C CUCTEMOM MUTAHUS U BEHTUIISINY;

- Kommutekt cnienmanusupoBanHoi yueOHoOM Mebenu;

- PaGouee mecto npenoaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight SystemVue

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, 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 ymuna, 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 «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

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

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus
1) O0o0meHHas PyHKIIMOHAIbHAS\ CXeMa COTOBOTO pauoTeneOoHa COAECPIKUT:
1 AHTEeHHBIN OJIOK, TIepeTaTINK, TOTUISCKUHA OJI0K
2 JleMonyasTop, 1eKoAep, AaHTEHHBIN OJI0K
3 Moaynstop, Koaep, TMHAMUK
4 AHTEeHHBIH OJIOK, TPUEMO-TIEPEAATIUK, OJIOK yIpaBICHHS

2) bnok ynpaBiieHUs BKIIIOYAET:

1 MUKpOQOH, AMHAMUK, JTOTUUECKUI OJI0K, TPUEMHUK
2 TMHAMUK, KJ1aBUaTypy, CHHTE3aTOp, AaHTCHHY

3 knaBUaTypy, MUKpOGOH, TUHAMUK, THCILIEH

4 mucnneit, MUKpO(OH, TIepelaTYUK, CHHTE3aTOp

3) IlpueMo-nepearomuii 610K COACPIKUT:

| mpueMHUK, epeaTIuK, AHTCHHY, JUTUICKCEP

2 MpUEMHHK, JIOTUYECKUN OJIOK, MepeiaTInK, aHTEHHY

3 aHTEHHY, JIOTHYECKUI OJIOK, TIepeIaTINK, CHHTE3aTOP

4 mpuEeMHUK, JIOTHYECKH OJIOK, IepeaaTInK, CHHTE3aToOp

4) O6o06menHast QyHKIIMOHANbHAS CXeMa MepeaaTynka nudpoBoro paguorenaedoHa CONEPKUT:
1 LIAII, nekonep peuu, AeKonep KaHaa, 1EMOIYIATOD

2 ALII, xonep peun, AEKOAEP PEUH, MOYIISTOP

3 ALII, koxep peun, KoJAEp KaHalla, MOLYJSTOP

4 11AII, xonep xaHana, 1eMOAYJISATOP, JEKOJAEP pPEUH

5) OGo0eHHas pyHKIIMOHAIbHAS CXeMa IMPUEMHHKA IUPPOBOTo paanoTenedoHa CONEPKUT:
1 ALII, nekoaep peuu, AeKonep KaHaa, 1€MOIYJIATOD

2 IIAII, xonep peun, AEKOAEP pPeUH, JEMOAYIATOP

3 ALII, koxep peun, neKoaep KaHala, TEMOIYISATOP

4 TIAII, nexonep peur, AeKojep KaHaia, JeMOAYISATOP
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6) OCHOBHBIMH DJIEMEHTAMHU TICHKepa SBISIOTCS

1 mpueMHHUK, KoJiep, YCTpOMCTBO 00pabOTKH M XpaHEHUs! MH()OpMAIIUU, YCTPOHCTBO OTOOpasKeHHS

uHbOopMaIu

2 MPUEMHHUK, MOJYJIATOP, YCTPOHCTBO 00pabOTKM M XpaHeHUs1 UH(OpMALUHU, YyCTPOHCTBO 0TOOpa-
KEHUS

UHpOpMaIIH

3 IpUEeMHHUK, IEKOIep, YCTPOHUCTBO 00pabOTKU M XpaHeHHs] HH(OpMAIH, YCTPOHCTBO OTOOpaXke-
HUS

uHbOopMaru

4 IpuEeMHHUK, 1EeMOIYISATOP, YCTPOUCTBO 00pabOTKH M XpaHEHUsI HHPOPMALIUH, YCTPOHCTBO 0TOO-
paXKeHUs

UHpOpMaIIH

7) JlynaeKcHbIi pa3HOC 4acTOT CHHTE3aTopa MpueMo-nepenatomiero o61oka Af paBen:
1 10 MI'u
230 MI'u
345 MI'u
4250 xI'y

8) O606meHHast pyHKIIMOHAIBHASI CXeMa MepeJaTyrKa aHaJIOTOBOTO paguoTenedoHa:
1 xommnpeccop, koppekrop AUX, moayasarop

2 xoMIpeccop, koppekrop AUX, gemoayasitop

3 skcnanaep, koppektop AUX, MoaysTop

4 skcniangep, koppekrop AUX, nemonynsarop

9) O6o01eHHas QyHKIIMOHAIbHAS CXeMa MPUEeMHUKa aHAJIOTOBOTO pajuoTenedoHa:
1 sxcnanzep, koppektop AUX, MogyasiTop

2 xoMmIpeccop, koppekrop AUX, gemoayasitop

3 xommpeccop, koppekrop AUX, moayasarop

4 skcniangep, koppekrop AUX, nemonynsarop

10) Konep peun crannapra GSM nepenaer:

1 mapametper @KII, napamerpsr @11, napamerpsl reHepaTopa UMITYJIbCOB
2 mapameTtpsl OKII, mapamerpst /I, napameTpsl cUTHAIA BO30YXKACHUS
3 mapametpsr OKII, mapameTpbl curaana Bo30OyXaeHUS

4 nmapametpsl O/II1, napameTpsl CUTHANIA BO30OYXICHUS

11) B crannapre GSM s 20-MHITUCEKYAHOTO ceTMeHTa peur nepenaéres 260 Out uadopmarmm,
U3 HUX:
1 (32 6ur —napamerpsr OKII, 40 6ur — mapamerpst I, 188 — mapamerpsl curnanga Bo3oyxie-

HUSA)

2 (86 6ur —nmapametpsl OKII, 46 6utr — mapamerpst GII, 128 — mapameTpsl curnaiga Bo3oyxie-
HUSA)

3 (36 out —napametpsl OKII, 36 6ur — mapamerpsr O/II, 188 — mapameTpsl curnana Bo30yxe-
HUSA)

4 (46 out —nmapametpsl OKII, 46 6ut — napamerpsr O, 168 — mapameTpsl curHana Bo30yxie-
HUSA)

12) JlnHaMUYEeCKU TUana3oH aMIUTUTYIHOTO PacTIpeIeICHUS PeUn:
135 nb,
2 47 nb,
340 nb,
437 nb

CornacoeaHa Ha noprane Ne 39215 13



13) Kakoii Bug nHbOpMannu He MOXKET OBITh TIepe/IaH:
| TaKTUIIbHBIN

2 3BYKOBOM

3 TEKCTOBBII

4 BuneocurHain

14) Konep xaHaima UCTIOIB3YETCS IS

1 ymeHbIIeHHE U30BITOYHOCTH

2 yBeNMYEHUE CKOPOCTH Mepeaayn JaHHBIX

3 yaydilleHHue MOMEXOYCTOMYUBOCTH

4 peoOpa3oBaHuUs aHAJIOTOBOTO CUTHAJA B ITUGPOBOMA

15) Konep peun ucnoab3yeTcs aJis:

1 ymeHbIIeHUs H30BITOUHOCTH

2 mpeoOpa3oBaHUs aHAJIOTOBOTO CUTHAIA B IIUGPOBOM
3 yaydileHHue MOMEXOYCTOMYHUBOCTH

4 mepeHoca cUrHalla Ha paguovyacToTy

16) JInama3on yacToT peun B paguorenedoHe:
1300 I' - 4000 I'g

2 300-3400 I'rg

3200 I'm - 4500 I'n

4100 I'rr - 3600 I'x

17) Temn nepenaun napopmanuu kogaeka MKM:
1 8 xbur/c

2 13 xbut/c

3 32 xbut/c

4 64 x6ut/c

18) Temmn nepenaun uadopmanmu kogexka AUKM:
1 8 xbur/c

2 13 xbut/c

3 32 xbur/c

4 64 x6ut/c

19) Temn nepenaun nHbopManmu Kogeka ctanaapra GSM:
1 8 xbur/c

2 13 xbut/c

3 32 xbut/c

4 64 x6ut/c

20) Bokonepsl peun nepeaaroT:

1 mapameTpsl peueBoro curnana, ucrnonb3ys MKM
2 mapaMeTphl peueBoro curnania, ucnonub3ys JMKM
3 mapaMeTpsl ICTOYHHUKA CUTHAJIA

4 mapaMeTpbl PEUYEBOr0 CUTHAJIA, Ucronb3ys M

14.1.2. Bonpocsl nu¢depeHIIuPOBAHHOIO 3a4eTa
Tunosele cxeMbl BXOAHBIX 1ienied. OCHOBHBIE NTapaMeTphl BXOAHBIX LeTed. DKBUBAJIEHTHI IPUEM-
HBIX aHTEHH. DKBHUBAJICHTHasl CXeMa BXOJIHOW 1enu. BxopHas nenb ¢ €eMKOCTHOM CBS3bIO C aHTEHHOM.
BxonHas nens ¢ MHAYKTUBHOM CBA3BIO C aHTEHHOM. BXoaHas nenb ¢ MHAYKTUBHO-EMKOCTHOM CBS3BIO C
aHTeHHOM. HacTpolika BXo1HOH 1ienu. BXoaHbIe nenu npy HaCTPOSHHOM aHTEHHE. BXOoaHbIe 1enu nmpuem-
Hukos CBY.
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Omnpenenenre, Ha3HaYCHWE, OCHOBHBIC MapaMeTphl W KiIacCU(UKALUS yCHINTENIeH paJuoCUTHa-
n0B. punnunsr padotsl u cxembl YPC. O6o0miennas >xBuBasieHTHasA cxema YPC u ero koadduuument
nepemaun. PezonancHbIi koddpumueHT ycunenus u nonoca npomyckaaus YPC (a npumepe YPC ¢ OD).
N36uparensubie cpoiictBa YPC. Koaddunuent mryma xackana pesonancHoro ycunutens ¢ BL[ na Bxone.
Hckaxenus curnanos B YPC.

Onpenenenue, Ha3HaueHUE, Kiaaccuukanus U ocHoBHbIe mapameTpsl [TY. [Ipuniun paboTel u
cxemsl ITY B ymepeHHo BbicOkoM auamnasone. [Ipsimoe u oOpatHoe mpeoOpazoBaHHE YacTOThL. DKBUBA-
nentHas cxema [T4. Koaddunuent npeodbpazoanus u kodpdurment mryma [T4 nva tpansucrtopax. Mcka-
xeHus: curHasioB B [TY. OcoGeHHOCTH BEPXHETO M HUKHETO Mpeo0pa3oBaHus U KOAPPHUIIMEHTH! IEPEKPhI-
THUS 110 JUAMA30HY.

JleTeKTOpBl aMIUIMTYJHO-MOLYIMPOBAHHBIX, UMITYJIbCHBIX M JUCKPETHBIX CUTHanoB. Ompenene-
HHe, Ha3HAueHHE, KIacCU(UKAIMs U OCHOBHBIE MapaMETphbl aMIUIUTYAHBIX JIETEKTOPOB. DKBUBAJICHTHAS
CX€Ma aMIUIUTYAHOTO AETEKTOpa U ero ko3 duuueHT nepeaadn. VckakeHus CUTHAIOB B AUOIHBIX JI€TEK-
Topax. YacTOTHBIE UCKAKEHUS TIPU IETEKTUPOBAHUU. Bo3nelicTBUE HA aMIIUTYIHBINA JETEKTOP IBYX CHI-
HAJIOB C Pa3JIMYHBIMU HECYIIUMHU YyacToTaMu. COBMECTHOE JEUCTBUE CUTHAJIA U IIyma Ha AJl.

HazHaueHue v OCHOBHBIE BHJbI PYYHBIX M aBTOMAaTUYECKUX PETYIUPOBOK. PerymmpoBku ycuie-
Husi. CUCTEMBI HACTPOWKH; UCTIOIH30BAHUE CHHTE3aTOPOB 4acTOT. YacToTHAs 1 (pa3oBasi aBTOMOICTPOITKA
4acTOThI. PerynmpoBka mupuHbI OJIOCH ponyckaHus. [Ipumenenre MukpoBM, MUKpOTIPOLIECCOPHBIX
U IpYTUX HU(POBBIX YCTPOUCTB ISt HACTPOWKH U PETYIMPOBKU. IHIUKATOPHI U AUCIUIEH B PAAHOIPUEM -
HOM arnmaparype.

Bunbl 1 OCHOBHBIE CBOMCTBA MOMEX: BHEIIHUE W BHYTPEHHHE, NHIYCTPHUAIBHBIE, COCPEIOTOUYECH-
HBIC, UMITYJbCHBIC, (IyKTyallMOHHBIE. BUIBI MOMEX MO XapaKTepy B3aUMOJCHCTBHSI C CHUTHAJIOM: aJ|jIH-
THBHBIE U MYJbTUILUIMKATUBHBIE. [[OHATHE O MOMEXOYCTOMYMBOCTH PaJIUONPHEMHBIX YCTPOWUCTB, MOTEH-
[[UATbHAS TOMEX0YCTOMYUBOCTH. MeTo bl O0PHOBI C TOMEXaMH.

Uckaxenus aHanoroBeix (AM, OM, UM) u mguckpernbix (AT, UT, YT, ODT) curnanos B pa-
JTUOTIPHEMHBIX YCTPONCTBAX M CIIOCOOBI MX YCTPAHCHHS.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
Bxonuseie nenu.
Yeunurenn paguoCUTrHaIOB.
[TpeoOpa3oBaTeny 4acTOTHI.
JleTeKTopbl paguOCUTHAIIOB.

14.1.4. Tembl 1a060paTOpHBIX padoT
MonenupoBaHue NEKTPHUIESCKUX (DUITBTPOB.
UccnenoBanue BO3AEHCTBUS PAIMOCUTHAJIOB HA JIMHEHHBINA YCUITUTEb.
Uccnenosanue CBY napameTpoB cmecuTenei.
AMIUTATYTHBIC IETEKTOPHI.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPHIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs
C napymenussmu | TecTsl, NUCbMEHHbBIE CAMOCTOSITEIbHBIE [IpenmyiecTBEHHO MUCbMEHHAs
ciryxa paboTBbl, BOIIPOCHI K 3a4eTy, IIPOBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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