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PABOYAS [TPOI'PAMMA IMCHUITJIMHBI
Pa3pa6oTka ycTpoiicTB AJ1s1 cucTeM 0eClIPOBOIHOI CBSI3U

VYpoBeHs 00pazoBanHus: Bbiclee 00pa3oBaHue - faKajgaBpuaT

Hanpasnenue mnoaroroBku / crneuuanbHOcTh: 11.03.02 MHE(POKOMMYHHUKAIMOHHBIE TEXHOJOTHH H
CHCTEMBbI CBSI3H

Hanpasnennocts (mpoduis) / cnenpanuzanus: CucTeMbl paJiMOCBS3U U PAANOI0CTyNA

®opma oOydeHus: 3a04Hasi (B TOM 4HCJIe ¢ MPUMEHEHHEM IMCTAHIMOHHBLIX 00Pa30BaTeIbHBIX
TEXHOJIOTHil)

QakynpreT: @0, PakyJbTEeT IMCTAHIHUOHHOTO 00y4YeHU s

Kadenpa: TOP, Kageapa Te1ekoMMyHUKALIMIA U OCHOB PaIUOTEXHUKHU

Kypc: 4

Cemectp: 7

VYyuebnsiii man Habopa 2014 rona

Pacnipenenenue pabouero BpeMeH!

No Buner yueOHOIM nesTENbHOCTH 7 cemecTp Bcero 2910705070003
1 CaMocrosiTenbHast paboTa 1Mo pyKOBOJCTBOM 8 8 9acoB
npenojaBaTens
2 Kontponb camocTosiTenbHOM paboTh 2 2 4acoB
3 Bcero koHTakTHON pabOTHI 10 10 4acoB
4 CamocrosiTenbHas paboTa 94 94 9acoB
5 Bcero (6e3 ax3ameHa) 104 104 4acoB
6 IloaroroBka u cava 3adera 4 4 JacoB
7 OO61mast TpyI0eMKOCTh 108 108 4acoB
3.0 3.E.

KonTponbHbie paboThl: 7 cemectp - 1
3ayet: 7 cemectp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 15 ot « 28 » 6 2018 r

JINCT COI'JTACOBAHUA
PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (cneruanpHocT) 11.03.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU M CHUCTEMBI CBSI3H,
yrBepxkaeHHoro 06.03.2015 roma, paccmorpeHa u ongoOpena Ha 3acemanuu kadeaper TOP «  »
20 ropa, mpoTtokoi Ne

PazpaboTunku:
cT. mpenogasarens kad. TOP P. P. AGenon
noteHt kad. TOP E. B. Poroxuukos

3aBenyronuii ooecreynBaroniei kag.
TOP A. A. T'enbuep

Pabouas mporpamma JTUCHUIUIMHBI COTJIacoBaHa ¢ (hakyJIbTETOM M BBINTyCKaroIel kadeapoii:

Hexan ®J10 N. I1. Yepkammna
3aBenyrONIHiA BHITyCKAIOIICH Kad.

TOP A. A. T'enbuep
OKCIEPTHI:

JoueHT xadeapsl TEXHOIOTHN
anektpoHHoro odyuenus (T20) 1O. B. Mopo3soBa

HoteHT xadenpsr
TEJIEeKOMMYHUKAIIUNA U OCHOB
pamuorexuuxu (TOP) C. U. boromono
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
Ilenwto mpenogaBanus TUCHUTIINHBI «Pa3paboTka yCTpOWCTB JJIsi CHCTEM OECIPOBOJIHOM CBSI3M»
SBIIICTCS W3Y4YCHHE OOIMUX WPHUHIUIOB TOCTPOCHUS W (PYHKIIMOHUPOBAHUS allaparypbl CHCTEM
OCCTIIPOBOHOM CBSI3W, 3TAloOB Pa3pabOTKH W MPOSKTUPOBAHUS Y3JIOB CHUCTEM OECIpPOBOIAHOWU CBS3H,
METO/IOB pacueTa XapaKTEPUCTHUK STHUX Y3JIOB, a TAKXKE BOIPOCOB UX TEXHUYECKOM HSKCIUTyaTallud M
MIPOCKTUPOBAHUS.

1.2. 3agaun AUCHUNIMHBI

— O3HakOMJICHHE C POCCHUCKHMHU W MEXKIyHAPOJIHBIMH CTaHIapTaMU B 001acTU pa3pabOTKH
YCTPOMCTB sl cucTeM OEeCTIPOBOTHOM CBSI3H.

—  @opmupoBaHuE 3HAHUHN, YMEHUN U HABBIKOB, MO3BOJIAIOIINX MPOBOJUTH 3TAll pa3paboTKu U
MOJICTTUPOBAHUS YCTPOUCTB JUIsl CUCTEM OECIpPOBOIHON CBs3U. [IproOpeTeHHbIe CTYACHTaMU 3HAHUS U
HABbIKM HEOOXOJMMBI KaK Jid TPaMOTHOM JKCIUTyaTalliM CYHIECTBYIOIIEH almaparypbl, Tak U AJs
pa3paboTKH U MPOCKTUPOBAHUS TIEPCIIEKTUBHOM.

2. Mecro aucnuniaunnsl B crpykrype OIIOII
Hucnunnuna «Pa3paboTka ycTpoHcTB 11 cucteM OecmpoBoanoit cesizu» (B1.B.JIB.10.1)
OTHOCHUTCS K 010Ky | (BapuaTHBHAas 4acTh).
[IpeniecTByOMUMU AUCHUILTUHAME, (OPMUPYIOUIMMHI HaudaldbHBIE 3HaHUA, sBIsAt0TCA: OOIias
TEOPHs CBS3H.
[TocneayromumMu AUCUUTUTHHAMH ABIAIOTCS: [IpeaunioMuas mpakTHkKa.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI

[Tponecc n3yyeHHs JUCUUIUIMHBI HApaBiIeH Ha (JOpMUPOBAHUE CIEAYIOLUINX KOMIIETCHIIMI:

— TIK-16 rOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(GOpPMAIHMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 110 TEMATUKE UCCIIEI0BAHUS;

B pe3ynbrate u3ydyeHus IUCLHUILIMHBI 00Y4atoLUIUics JOKEeH:

— 3HaTh - OCHOBHBIE BO3MOXXHOCTH COBPEMEHHBIX CHCTEM B O0JAacCTH TNPOEKTHUPOBAHUS
paguosnektpoHHbix cpeacts (POC) BU u CBY aumanasona; - METOIBI M aJITOPUTMBI TTPOCKTUPOBAHMS
JUHEWHBIX M HEJIMHEHHBIX panuorexHudeckux ycrtpoiictB (PTY) ¢ cocpenoTodeHHBIMH U
pacupeneieHHBIMI  [TapaMeTpaMyd M METOJOJIOTHMI0 HX HCIOJIB30BAaHUSA, - MApUIPYThl CKBO3HOTO
IIPOEKTUPOBAHMSI TUIIOBBIX Y3110B POC;

—  yYMeThb - pemarh 3a7a4 MOACIUPOBAHNUSA, ONTUMHU3ALMNA U CUHTE3a JUHEHHBIX U HEIMHEHHBIX
PTY BY u CBUY; - pemars 3aauyu CMEIIAHHOTO MOJICTUPOBAHUS aHAIOTO-IIM(PPOBBIX YCTPOUCTB; -
BBINOJIHATE MPOEKTHBIE MPOLETYphl MO TeHepalii TONOJOIMYECKHX IMPOEKTOB M MX BepUpUKauuu; -
MIOJIB30BAaTbCAd CUCTEMHBIMM ITOAXOAAMH IIPpU IOCTPOCHHM M HCCIEJOBAaHUM MOJENEN CIIOKHBIX
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM OECIIPOBOIHOM CBA3H;

— BJAaJeThb - HaBbIKAMU NMPAKTUYECKOW pabOTHI ¢ JTaOOPaTOPHBIMU MAKETAMH Y3JIOB CHCTEMBI
OecrpoBOHOM CBS3H, a TAKXKE C COBPEMEHHON U3MEPUTEIBHON anmnaparypoil.

4. O0beM AUCHHMILVIMHBI M BUJbI y4eOHOH padoThl
OO6mas TpyIOeMKOCTh JUCHUIUIMHBI cocTaBiseT 3.0 3aueTHhIX €IWHHUIBI U Mpe/ACTaBieHa B
tabmuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb TUCIUIIMHBI

Bunel yueGHOM nesTeNbHOCTH Bcero gacos CemecTpbl
7 cemecTp
KonraktHas paboTa (Bcero) 10 10
CamocrosTenbHas paboTa Mo pyKoBOJICTBOM 8 8
npenonaasarens (CPII)
KonTtpoinb camocTositenbHOM padoTsl (KCP) 2 2
CamocTtosTenpHas padora (Bcero) 94 94
[ToaroToBKa K KOHTPOJIBHBIM paboTam 40 40
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CamocTosiTeTbHOE U3YYECHHE TEM (BOIIPOCOB) 54 54
TEOPETUUYECKON YacTH Kypca
Bcero (0e3 sx3amena) 104 104
IToaroroBka m ciaua 3adera 4 4
OO0mas Tpya0eMKOCTb, U 108 108
3aueTHble EquHAIBI 3.0
5. Conepixanue QM CUUILTHHBI
5.1. Pa3aenanpl AMCHUILIMHBI U BUABI 3aHATHH
Paznenbl AMCIMIUIMHBI U BUJBI 3aHATUN TPUBEACHBI B Ta0uIe S.1.
Taomuua 5.1 — Pa3aensl IUCHUIUINHEBL U BUIBI 3aHITUHA
Bcero
Cam. 4acoB dopMupyeMbie
HaszBanus pa3aenoB IMCUUILIAHBI CPII,u | KCP, u PMHPY
paob., 4 (6e3 KOMITCTCHITH
HK3aMEHa)
7 cemecTp
1 PagroBOTHBI B IMHUSX TIEpPEIavn. 2 2 22 24 [1IK-16
WznyueHue u pacnpocTpaHeHue pagruoBOIH.
2 I'enepupoBaHUE IEKTPOMATHUTHBIX 2 22 24 I1K-16
koneOannii. CHHTE3 4acTOT.
3 Ycunenve MOIIHOCTH 3J€KTPOMAarHUTHBIX 2 24 26 I1K-16
kojebanuii. DopMupoBaHUe paTuOCUTHAIIOB.
4 Ilpuem u npeoOpa3zoBaHHE PaJUOCUTHAJIOB. 2 26 28 I1K-16
OO01mue cBeieHHsI O paJUOCUCTEMAaX CBSI3U.
Htoro 3a cemectp 8 2 94 104
Hroro 8 2 94 104

5.2. Conepxanue pas3es0B JTUCHUILVIMHBI (CAMOCTOSTeIbHASA padoTa NoA pyKOBOIACTBOM
npenogaBarteJis)
CopepxaHue pa3esoB JUCHMIUINH (CaMOCTOsITeNbHAs padoTa 1Mo pyKOBOACTBOM IPENO/1aBaTENs])
IpUBEJCHO B Tabuue 5.2.
Tabnuna 5.2 — CopaepkaHue pas3fenoB AMCLUUIUIMH (caMOCTOsITENbHas paboTa MoJ PYKOBOJCTBOM
Iperno/iaBaTes)

Copepxanue pa3fenoB AUCHUTIINHBI
(camocTtosiTenpHas paboTa Mo
PYKOBOJICTBOM TIpETOaBaTes)

Tpynoemkocts, | Dopmupyemblie

HasBanus pasnenos
q KOMIIETCHIINU

7 cemecTp

1 PannoBoOJIHEL B
JTUHUAX TIEpeIayn.
N3nydyenve u
pacrnpocTpaHeHHe
PaaMOBOJIH.

DNEeKTPOMarHuTHOE MOJie Y paBHEHHS
Makcsemra PaguoBoIHEL B HII€aILHOM
TUDIIEKTPUKE 0€3 3apsiioB DHEprus
QJICKTPOMArdHuTHOIO I10JIA
MonoxpomMaTHuecKre BOJHBI B HI€ATHHOM
npoctpanctBe [loysspuzanus paanoBoTH
[IpencraBieHre MOHOXPOMATHYECKUX BOJIH
B BUJC KOMINJICKCHBIX aMIIIIUTY[]
PanuoBoHBI B AMAIEKTPUKE C TOTEPSIMU
OHCPIrun PaI[I/IOBOJIHBI B IPOBOAHHKAX.
Cxun-3¢ddext Tumnsl nepeaaronimux

I1K-16
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nuHuillonepeyHo-MarHuTHBIE BOJIHBI
[Tonepeuno-anexkrpuueckue BoiaHbl PazoBast
U TPYIIOBasi CKOPOCTH BOJH/IJIMHA BOJHBI B
JIMHUY 3aTyXaroUlue 3J1eKTPOMarHuTHbIE
nosist Tenerpadgubie ypaBHeHus Penienne
TenerpadHbIX ypaBHeHUN PexxuMbl paboThI
nuHui nepeaaun Kosddurment crosiaeit
BOJIHBI HanpshkeHus. Koagpuuent
otpaxkenus [lepenaya sHepruu B Harpy3Ky
VYciioBHs CyIIECTBOBAHUS pEXKUMA OEryImx
BOJIH

HUroro

2 I'enepupoBaHue
AIIEKTPOMATrHUTHBIX
koneOannii. Cunres
YacTorT.

CrpykTypHas cxema aBToreHeparopa
Pe3oHaTopel aBTOreHEpaTOpOB
TpaH3ucTopHbIe aBTOI€HEPATOPHIY CIIOBUS
CYLIECTBOBAHMSI CTALlHOHAPHOTO peXUMa
Koje0aHuil Y CTONYMBOCTh CTAIIMOHAPHOTO
pexuMa U yCIIOBUE BO30YKICHHS
kosebanuit CTabMILHOCTD YaCTOTHI
koseOanuil llymbl B aBTOreHEpaTopax
DIEeKTPUYECKHE CXEMBI TPAH3UCTOPHBIX
aBTOoreHeparopoB KBapuesbie
aBTOreHeparopsl [ eHepaTopsl, yrpasisieMble
HanpspkeHueM Cunres yacrordaszoBast
aBTONOJICTPOIKA YAaCTOThl aBTOI'€HEPATOPOB
Onucanue snementoB nenu ®AIY
[lepenaTouHble XapaKTEpUCTUKHU NETIN
OAIIY aBTorenepatopos dunpTpytomive
cBoiictBa et ®AIIY YcroitunBocThb
cucteMbl ®AITY ®azoBblil H1yM
aBTOT€HEPATOPa, OXBAYEHHOI'O NIETIIEN
OAIIY Inopsr B BeIxogHoM cnektpe ['YHa
CuHTe3aTophl 4acTOT

HUroro

I1K-16

3 VcuneHrue MOIHOCTH
AJIEKTPOMArHUTHBIX
KoJIeOaHMIA.
dopmHpoBaHHE
paZlOCUTHAJIOB.

CrpyKTypa yCUINTENSI MOIIHOCTH
TexHnueckue TpeOOBaHNUs, IPEIbIBISIEMbIE
K YCWJINTENSIM MOIIIHOCTH XapaKTePUCTUKU
1 TIapaMeTpbl OUIOJISIPHOTO TPAaH3UCTOpa
MexaHu3M paboThl TPAaH3UCTOPA KaK
AKTUBHOTO 3JIeMEHTa JIMHEHHBIN peXuM
paloThI TpaH3UCTOpA B YCHIIUTENE
MoiHocTH bosee 3 pekTrBHBIE PEKUMBI
paboTsl TpaHzucTopa OnTUManbHOE
COIIPOTHBIIEHUE HATrPY3KH TPAH3UCTOpa B
ycunuresie MOIHOCTH ONTUMalIbHbIE
PEKUMBI OUIIOJIIPHOTO TPAH3UCTOPA B
MOIIHBIX yeunutensax CorjiacoBaHue
TPaH3UCTOpa C UCTOUHUKOM CUTHANA U
Harpy3kou Y CUIUTENN MOIIHOCTH
nuana3zoHa CBY VBenuuenue
Kod(durmenTa ycuieHust, BBIXOTHON
MotHoctH U KIIJ yennurenein

I1K-16
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®opMUpOBaHHE PATUOCUTHAIIOB
Buneocurnansl U painocurHaibl
AmmumutyaHas Moy s OIHOMOJIOCHAs
Moayssinus YacToTHast MOTYJISLIUS
Mopynsiys nuGpoOBbIMUA CUTHAIAMH

HUroro

4 [1puem u
npeoOpas3oBaHue
pPaZOCUTHAJIOB.
OO61ue cBeneHus o

PaauOCTAHIINH

[IIymbl B panuonpueMurukax OCHOBHbBIE
napamerpsl U GyHKIIMOHATHHBIC CXEMBI
paauonpueMHUKOB PU3HYECKHE POLECCHI B
CyIepreTepoJMHHOM ITPUEMHUKE
panuocucremax cBsizu. |IIpeoOpazoBaTenu yactoTsl TpaH3ucTOpHBIE
cMecHUTeNN JeTeKTHpOBaHNE PaliOCUTHAJIOB
OO61ue cBeieHus 0 pagrocucTeMax
cBs3uCTpyKTypHast cxema uppoBon
CBSI3HOU paguocucteMbl OOHapyKeHHE
curHasioB CriocoObl yBETHMUEHHS OTHOIICHUS
CUTHAJI/IIIyM B IPUEMHUKE PaIMOCTAHLIUN
[IceBnocnyuaiinast moCiIeA0BaTEIbHOCTD
uMIynscoBKoppensimoHHbIi crocod
obOHapyxeHwusl JJabHOCTh TeUCTBUS CBSI3HOU

HUroro

I1K-16

Hroro 3a CEMECTP

5.3. Pa3nenbl AMCUMILNIMHBI M MEKIMCUMILIHHAPHBIE CBA3HU ¢ 00eceYnBAOMMMU (MPeIbI1yMM)

U o0ecneynBaeMbIMHU (TMOCJIeTYOIIMMH) I CHUILTHHAMMA

Pa3znenpl nucHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIEUMBAIOUIMMHU (TIPEABIAYIIUMH) U

obecrieyrBaeMbIMHU (TIOCIEAYIOUIMMHU) TUCIUILIMHAMY IpeACTaBlIeHbl B Tabmuie 5.3.
Tabauna 5.3 — Paznenbl IUCHUIUIMHBI M MEKIUCIMINIMHAPHBIE CBSI3U

HawnmenoBanue JUCHUITIINH

Ne paznienoB naHHON AUCHMIUIUHBL, AJI1 KOTOPBIX
HE00X0/IMMO U3yyeHHe 00eCeynBaroIuX U
o0ecrieunBaeMbIX TUCIUIUINH

1 2 3 4
[IpenmecTByronme JUCHUILTMHBI
1 OOmiast Teopust CBSI3U + + + +
[Tocnenyromue TUCIUIIIIMHBI
1 ITpepauniomMHas nmpakTUKa + + + +

5.4. CooTBeTcTBHE KOMIIETEHIHH, GOPMHUPYEMBIX IIPH U3Yy4YeHUH AUCHUILIMHBI, U BUI0B 3aHATHI
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHNA

IpeJCcTaBIeHo B Tabnule 5.4.

Tabnuna 5.4 — CooTBeTcTBHE KOMIIETEHIMH, (POPMHUpPYEMBbIX MPU U3YYEHWH TUCUUIUIMHBI, U BUJOB

3aHATHI
Bunrwl 3anstuit
Komnerenmmu DopMBI KOHTPOJIS
CPII KCP Cawm. pa6.
[1K-16 + + KontponbHas padora, [IpoBepka
KOHTPOJIBHBIX pa0oT, 3a4er,
Tect
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6. UHTepakTUBHBIE METOAbI U (POPMBI OPraHM3ALMU O0yUEHUS
He npenycmotpeno PVYIIL.

7. JJaGopaTopHble padoThI

He npexgycmorpeno PYIL

8. KoHTpoJb caMocTOsATEILHON padoThI
Buibl KOHTPOJISE CaMOCTOSITEIBHOW PaOOTHI MPpUBEICHBI B Ta0ymIe 8.1.
Ta6muna 8.1 — Buasl KOHTPOIISI CAMOCTOSATENBHON PabOTHI

o TpynoeMKOCTE dDopmupyemMmuie
Ne Bus KoHTpoIIs caMOCTOSATENBHON pabOThI Py pMHDY
(gac.) KOMITETCHITH
7 cemecTp
1 |KonTtpoabHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 [1K-16
IIPOBEPKOM
Utoro 2

9. CamocrosiTesibHAs padoTa
Bunsl camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIE KOMIIETCHIIUU MIPEICTABICHBI B

tabmuie 9.1.
Tabnuna 9.1 — Buasl caMocTosTeNbHOM paboThl, TPYAOEMKOCTh M JOPMUpPYEMbIE KOMIETEHIIMH
Buasl camocTostensHon | TpynoemkocTs, | @opmupyemblie
Hazpanwus paznenos a pyA ’ PMIPY DopMBbI KOHTPOJIS
paboThI q KOMIIETEHIINHU
7 cemecTp
1 PamnoBoOJIHEL B CaMOCTOSITEIbHOE 12 T1IK-16 3auer, KontponbHas
JUHUSX NIepelayn. |HU3ydeHHe TeM (BOIpPOCOB) pabota, TecT
N3nydyenue u TEOPETUYECKON 4acTh
pacmpocTpaHeHHe |Kypca
HMOBOJTH.
PaznoBoI [ToaroroBka k 10
KOHTPOJIbHBIM paboTamM
Hroro 22
2 I'enepupoBanne | CamMOCTOSATEIBHOE 12 [1K-16 3auer, KoHTponbHas
AIIEKTPOMAarHUTHBIX |HM3Y4E€HHE TEM (BOIIPOCOB) pabota, Tect
konebanuii. CHHTE3 | TeOpeTUYEeCKON 4acTu
9acTorT. Kypca
IToaroroska k 10
KOHTPOJIbHBIM paboTamM
Hroro 22
3 Ycunenue CamocTosTenbHOe 14 I1K-16 3auet, KonTponpHas
MOIIHOCTH U3y4eHHe TeM (BOIIPOCOB) pabota, Tect
AIIEKTPOMATrHUTHBIX |TEOPETUYECKON YacTh
KoJIeOaHmi. Kypca
DopmMupOBaHU
OpPMHpO © [ToaroroBka k 10
HOCHTHAJIOB.
PaZIMOCHTHATO KOHTPOJILHBIM paboTam
Hroro 24
4 Tlpuem n CamocTosTenbHOe 16 I1K-16 3auet, KontponpHas
npeoOpa3oBaHue U3YyYeHHE TeM (BOIIPOCOB) pabota, Tect
pPaZlOCUTHAJIOB. TEOPETUUECKON YacTu
OO6mmue cBeaeHus 0 |Kypca
aJMOCUCTEMAaxX
pax IToxaroroska k 10
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CBSI3H. KOHTPOJILHBIM padoTam
Htoro 26
Brimonaenmne 2 I1K-16 KontponbHas
KOHTPOJILHOH paboThI pabota
Hroro 3a cemectp 94
[ToaroroBka u caava 4 3auer
3a4era
Utoro 98

10. KonTposas caMocTOoATEIbHOI padoThl (KypcoBOi MPOEKT / KypcoBasi padora)
He npexgycmorpeno PYIL

11. PeliTuHrOBasi cUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4ar0 1M XCS
PeiiTuHroBasi cuctema He UCIOIB3YETCS.

12. Y4eOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE O0ecTeYeHHe TUCIIUILTHHbI

12.1. OcHoBHas JIuTEpaTypa
1. Powmanitok, B. A. OcHOBBI pagnoCBs3u [DIEKTPOHHBIN pecypc|: yueOHUK s By30B / B. A.
Pomantok. — M. : U3natenbctBo FOpaiit, 2018. — 288 c. — (Cepus : Cneunanuct). — ISBN 978-5-534-
00675-9. J[loctym w3 Jsm4yHOrOo KaOWHeTa cryneHTa. — Pexum goctyma:  https://biblio-
online.ru/book/CC68C413-4FDC-42E2-A711-CC528D1778BA/osnovy-radiosvyazi (nara oOpamieHus:
06.09.2018).

12.2. lonoaHuTeIbHAS JIUTEPaTypa
1. MukpoBoJHOBBIE TPUOOPHI U YCTPOMCTBA [ DNEKTPOHHBIN pecypc]: YueOnoe mocobue / XK. M.
CokomoBa - 2009. Joctym w3 JuyHOro KaOWHETa CTydeHTa. — PeXWM  JOCTyma:
https://study.tusur.ru/study/library/ (nara obpamienus: 06.09.2018).
2. AmnanoroBoe u nudpoBoe paguoBenanue [DIeKTPOHHBIN pecype]: YaeoHoe mocobue / C. B.
MenuxoB - 2015. J[octym w3 JuyHOoro kabuHeTa CTyAeHTa. — PexuMm  Jjocrymna:
https://study.tusur.ru/study/library/ (nara obpamenus: 06.09.2018).

12.3. YueOHO-MeTOAMYECKHE MTOCO0U A

12.3.1. O0s3aTeabHbIe Y4eOHO-METOAMYECKHE TOCOOuS

1. Aoenos P. P. Pa3zpaboTka ycTpoHCTB 11l cucTeM OECIPOBOHOM CBS3U [ DIEKTPOHHBIN pecypc]:
METOJIMYECKUE YKa3aHHs MO OpraHU3alMl CAMOCTOATEIbHOW pabOThl JJi CTYJEHTOB 3a0YHOU (DOpMBI
o0y4yenus HampasiaeHus noarotoBku 11.03.02 MHPpoOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H,
oOyuyaroluxcsi ¢ IPUMEHEHUEM TUCTAaHIIMOHHBIX 00pa3oBaTelibHbIX TexHojorui / P. P. AGeHos, A. A.
I'ensuep. — Tomck : ®J1O, TYCVYP, 2018. JocTyn u3 JIMYHOTO KabMHETa CTyJeHTa. — Pexxum jgoctyna:
https://study.tusur.ru/study/library/ (nata obpamenus: 06.09.2018).

2. AoGenoB P. P. Pa3paGorka ycTpoilcTB aisi cuUcTeM OECTpOBOAHOHM CBSI3U [DIEKTPOHHBIN
pecypc] : anexktpoHHbI Kype / P. P. AGenos, A. A. I'enbriep. — Tomck : @10, TYCVYP, 2018. Hoctym u3
JMYHOTO KaOMHEeTa CTYICHTA.

12.3.2. YyeOHO-MeTOAMYECKHE OCOOHS AJIsl JIML C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIN/0B

VY4eOHO-MeToInYecKHe MaTepHaiIbl ISl CAMOCTOATENBHOM U ayTUTOPHON paboThl 00ydaroIINXCs
U3 YHClia JIMI C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pOBbsSI 1 MHBAJIMIOB MPEIOCTABIAIOTCS B (hopMax,
alalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPUATHS HH(DOPMAITUH.

Jlast M1 ¢ HapyIIeHUusIMU 3PeHust:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYaTHOH (popMe yBETUUEHHBIM MIPU(TOM.

JI1s1 1ML ¢ HApYLIEHUSIMM CJIyXa:

- B (hOpMe IIEKTPOHHOIO JJOKYMEHTA,;

- B IeUaTHOM opme.
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JIist JiM1L ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEJILHOTO annapara:
- B (hopMe AIEKTPOHHOTO JOKYMEHTA,;
- B IeUaTHOM opme.

12.4. IIpodeccnonaibHbIe 0a3bI JaHHBIX U HHGOPMAINIMOHHBbIE CIIPABOYHbIE CHCTEMBI

1. [lpu u3ydeHHH OUCHUILTHHBI PEKOMEHIYETCS 00pamaThes K 0a3aM JTaHHBIX, HH)OPMAIIMOHHO-
CIIPaBOYHBIM W  TIOMCKOBBIM  cucrtemaMmM, K KotopeiM y TYCVYPa  oTkpeIT  jmocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaJibHO-TeXHHYECKOe o0ecrieyeHne TUCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
o0ecrneueHue

13.1. O6mue TpeGoBaHus K MaTepHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecnevyeHne TUCHUILTUHBI

VYuebHas aynutopus «BeraucnurensbHbli 3am» / KoMbloTepHbIii Kiace

yueOHasi ayAuTOpUs AJsl MPOBENEHUs 3aHATHI MPAaKTHYECKOTrO TUIMA, yuyeOHasl ayIuTopus Ui
MIPOBEJICHUS 3aHATUH JIAOOPATOPHOTO THUTIA

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 318 aya.

Onucanue uMeromerocs 000py10BaHus:

- locka MapkepHasi;

- DKpaH 1l MPOEKTOPa;

- 8 pabounx cranumii Ha 6a3e nporeccopoB AMD Athlon II X2;

- 2 pabouux craHImii Ha 6a3e nporeccopoB Core 2 Duo;

- KommekT cnenuanuzupoBanHoi yueOHo# meben;

- Pabouee mecTo mpenoaaBarters.

[TporpammHoe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Keysight SystemVue

— LibreOffice

13.1.2. MaTepuaJbHO-TEXHHYECKOE H IPOrpaMMHOe o0ecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jns caMocToATeNnbHOM pabOThl MCMONB3YIOTCS Y4eOHbIE ayTUTOPUU (KOMIIBIOTEPHBIE KJIAcchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayxn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, . ToMck, Bepmmauna ynuna, a. 74, 207 ayn.

CocraB o6opy10oBaHUS:

- yueOHas meOerb;

- komnbrotepsl knacca He Hike [I9BM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYEHB K ceTu «VHTepHeT» U 00eCrnedynBarOT JOCTYN B DJIEKTPOHHYIO
nH(pOPMaTMOHHO-00pa30BaATEIBHYIO CPElYy YHUBEPCUTETA.

[Tepedens mporpaMMHOTO OOECTICUCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUNILTHHBI JJIS JTUI ¢ OTPAaHUYeHHbIMH
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BO3MOKHOCTSIMH 3/10POBbSl 1 HHBAJIU/I0B

OcBoeHne TUCHMILIMHBI JUIAMUA C OIPaHMUYCHHBIMH BO3MOKHOCTSIMH 3/10pOBbSl U MHBAJINJAMHU
OCYILECTBISIETCA C CIIOJIb30BAaHUEM CPECTB 00yUeHHs OOIIEro U CIeNHaTbHOTO Ha3HAYCHUSI.

[Tpr 3aHATHAX C OOydYarOUIMMHUCSA € HApPYLIEHUSIMM CJyXa [PEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHJIMBAIOUICH ammaparypbl, MYJIbTUMEAMMHBIX CPEICTB M JPYrUX TEXHUYECKUX CPEICTB
npuema/nepenadu yueOHoM HHPOPMALUU B AOCTYIHBIX (hopMax, MOOMIBHOM CUCTEMBI IIPENOJaBaHUs AJIs
o0yJaromuxcs ¢ HHBAJIUIAHOCTHIO, MOPTATUBHOM HHIYKIIMOHHOM CHUCTEMbl. Y4eOHas ayIuTopHs, B
KOTOPOM 3aHUMarOTCs OOydarolyecs ¢ HapylIeHHEM Cllyxa, 00OpyAoBaHa KOMIBIOTEPHON TEXHHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, JIEKTPOHHON JTOCKOM, MYJIbTUMEIUNHON CUCTEMO.

[Tpu 3aHATHAX ¢ 00yYaOIMMKCS € HAPYLIEHUSIMU 3PeHUsIMHM IIPEYCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U YY€OHBIX ayJUTOPUAX BO3MOKHOCTH MPOCMOTPA yIAIIEHHBIX 0OBEKTOB (HAIIpHUMEp, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) Ipu MOMOILIM BUEOyBEINUnTENeH sl KOM(GOPTHOIO MPOCMOTpA.

[lpu 3aHATHSAX ¢ OOydYalOUIMMHCA € HAPYUIEHUSIMM OIOPHO-IBUIaTeJbHOI0 amnmapara
UCIOJb3YIOTCSl aJbTEPHATUBHBIE YCTpOMcCTBAa BBOJAa MH(pOpPMALMKM M APYrHe TEXHUYECKHUE CPEICTBa
npuema/mepenaun yueOHoil mHGOpMaMKM B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBbI OOyUeHUS JUIs
Joiel ¢ MHBAJIMIHOCTBIO.

14. OneHo4YHbIe MATEPUAJIBI M METOIMYECKHE PEKOMEHIAIUH M0 OPraHU3aluN U3YyUYeHNs]
JUCIUININHBI

14.1. Conepmalme OLHCHOYHBIX MAaTCPHUAJTOB U METOANYCCKUE PEKOMECHIAIINHU
I[JISI OLCHKH CTCIICHHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHA OCBOCHHA 3aKPCINVICHHBIX 3a I[I/ICIII/IHJIHHOﬁ
KOMHCTCHHI/Iﬁ HCIIOJIB3YHOTCA OLICHOYHBIC MaTCPHAJIbl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
1. OGo6menHas GpyHKIIMOHAIBHAS CXeMa COTOBOTO PaauoTese)OHa CONCPKHT:
1 AHTECHHBIH OJIOK, MepeaTYHK, JJOTHICCKUN OJIOK
2 lemonynsaTop, A€KOJEp, AaHTEHHbIN OJIOK
3 Mogynsrop, Kojep, AMHAMUK
4 AHTeHHbIH 0JI0K, TpUeMOo-TIepeaTuuK, OJIOK yIpaBICHUs

2. Biiok ympaBnieHHst BKIIIOYAET:

1 Mukpo(hoH, AMHAMUK, JTOTHUECKUH OJI0K, MPUEMHHUK
2 TUHAMUK, KJIaBUaTypy, CHHTE3aTOP, aHTEHHY

3 knaBHaTypy, MUKpOQOH, TUHAMUK, TUCTLICH

4 nucnieil, MUKpOQOH, lepeaTiynuK, CHHTE3aTOp

3. [Ipuemo-niepenaroniuii 010K COACPIKHT:

| mpuemMHUK, IepeaaTunK, aHTEHHY, JUILIEKCED

2 pUEMHHUK, JIOTUYECKUH OJIOK, epeIaTuiK, aHTEHHY

3 aHTeHHY, JIOTHYEeCKU OJIOK, IepeaaTIrK, CHHTE3aTop
4 IpUEeMHUK, JOTHYECKUN OJIOK, MepejaTINK, CHHTE3aTOP

4. O600m1eHHas PpyHKIMOHANIbHAS CXeMa MepelaTuhKa HUPPOBOTo paaroTenedoHa CoaepKuT:
1 AT, nexonep peun, AeKoAep KaHaa, IEMOLYIISITOD

2 AIIII, xoxep peun, AEKOJEP peYH, MOIYJISTOP

3 ALII, xoznep peun, Koaep KaHaia, MOAYJISATOP

4 [HAII, xonep kaHaya, 1EMOIYIATOP, IEKOAEP peun

5. O60061meHHas (yHKIIMOHATBHAS cXeMa IpUEeMHHUKA HHU(POBOro paanoTenedoHa COAEPKUT:
1 ALII, nexonep peuu, AeKoAep KaHala, AEMOAYISATOP

2 IIAIIL, xoaep peuu, AeKoAep peyH, AEMOAYIIATOP

3 AL, xonep peuu, AeKOAEp KaHaIA, JEMOAYISATOP

4 [IAII, nexonep peuu, IeKoaep KaHaa, AEMOAYJISITOP

6. OCHOBHBIMH dJIEMEHTaMU TIEHKepa SIBIISFOTCS:
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1 mpueMHUK, KoJiep, YCTpOHCTBO 00pabOTKH U XpaHEeHUs! MH(OpPMAIIHH, YCTPOHCTBO OTOOpaXKEeHUs

uHpopmaruu

2 TpPHEMHHUK, MOIYNIATOp, YCTPOMCTBO 00pabOTKM M XpaHeHHs HWHPOPMALUHU, YCTPOUCTBO
OTOOPaKECHHS

uHpopManun

3 TmpuUeMHHK, JEKOAep, YCTpPOHCTBO 00pabOTKM M XpaHeHUs HH(OpMaLuy, YCTPOHCTBO
OTOOpaXKeHUS

uHpopmanuu

4 TpUeMHUK, OEMOAYNIATOp, YCTPOHCTBO OOpabOTKM M XpaHEHUs HH(GOpPMAIMH, YCTPOUCTBO
OTOOpaKEHHS

uHpopManun

7. JIyruiekCHBIN pa3HOC 4acTOT CHUHTE3aTopa mpueMo-repeaaromniero 6oka Af paBeH:
1 10 MI'g
230 MI'g
345 MI'g
4250 kI'

8. O606uieHHas (PyHKIMOHAIBHAS CXeMa [IepelaTuiKa aHAJIOTOBOTO paanoTenedoHa:
1 komnpeccop, koppekrop AUX, MoaynsaTop

2 xomripeccop, koppekrop AUX, nemonynstop

3 skcnanaep, koppekrop AUX, moxynsaTop

4 skcnannep, koppekrop AUX, nemoaynsatop

9. O606meHHas (HYHKITMOHANIbHAS CXeMa TPHUEMHHKA aHAJIOTOBOTO pagnoTenedoHa:
1 sxcnannep, koppekrop AUX, MmoynsTop

2 xomripeccop, koppekrop AUX, nemoaynstop

3 xommpeccop, koppekrop AUX, MoynsTop

4 skcnannep, koppekrop AUX, nemoaynstop

10. Konep peun cranmapra GSM niepenaet:

1 mapamerpsr @KII, napamerpsr @/II1, mapameTpsl reHEpaTOpa NMITYJIECOB
2 napametpsl OKII, napamerpsr @11, napamerpsl curaana Bo30yxaeHus
3 mapametpsl OKII, napameTpsl curnana Bo30yXIeHHS

4 mapametpsl O/II1, mapameTpsl curHana Bo30yKIeHHs

11. B crangapre GSM i1 20-MUITMCEKYTHOTO cerMeHTa peur nepeaaércs 260 out nadopmanuu,
U3 HUX:

1 (32 6urt —nnapametpsl OKII, 40 Out — napamerpst /11, 188 —nmapameTpsl curnana Bo30yKaeHUS)

2 (86 out —napametpsl OKII, 46 6ut —napamerpst ®III, 128 — mapameTpsl curnana Bo30yxaeHus)

3 (36 6ut —napametpst OKII, 36 6ut — napamerpst /11, 188 — mapameTpsl curnassa Bo30yxaeHMs])

4 (46 out —napametpsl OKII, 46 6ut — napametpsr G/II1, 168 — mapameTps! curaana Bo30yKIeHNs)

12. lnnamMuueckuii JUama3oH aMIUTUTYIHOTO paclpeieTICHHs PEeUH:
1 35 nb,
2 47 nb,
340 nb,
4 37 nb

13. Kakoii Bug napopmariiu He MOKeT ObITh NepeIaH:
| TakTUIBHBIN

2 3ByKOBOM

3 TEKCTOBBIN

4 BuneoCUTrHaN
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14. Koxep kaHayia UCTIOIB3YETCS IS

1 yMmeHbIIeHHnE H30BITOYHOCTH

2 yBeJIMYCHUE CKOPOCTH MepeIadu JTaHHBIX

3 ynydieHue moMexoyCTOHNIHBOCTH

4 npeoOpa3oBaHUs aHAJIOTOBOT'O CUTHAJIA B IU(POBOK

15. Koxaep peun UCmoab3yeTcs st

1 ymeHbIIeHUs U30BITOYHOCTH

2 mpeoOpa3oBaHuUs aHAJIOTOBOTO CUTHAJIA B TU(PPOBOIA
3 ynydineHue moMexoyCcTONIuBOCTH

4 mepeHoca CUTHaJIA Ha PainOYacToTy

16. J/Inama3oH 4acToT peuu B paauoTencoHe:
1300 I' - 4000 I'n

2 300-3400 I'ip

3200 I'm-4500 I'n

4100 I'y - 3600 I'x

17. Temn nepenaun nHpopmaruu kogaexka MKM:
1 8 xOut/c

2 13 kburt/c

3 32 xbut/c

4 64 xbut/c

18. Temn nepenaun nHpopmanyu kogeka AUKM:
1 8 xOut/c

2 13 xburt/c

3 32 xbut/c

4 64 x6ut/c

19. Temn nepenaun uHbopMaluu Koaeka crangapta GSM:
1 8 xbut/c

2 13 xbur/c

3 32 xout/c

4 64 xour/c

20. Bokoziepsl peun nepeaaror:

| mapameTpsl pedeBoro curuaina, ucrnoiab3ys MKM
2 mapameTpsl peueBoOro curuaina, uernons3ysa JMKM
3 mapamMeTpsl ICTOYHMKA CUTHAJIA

4 mapameTpbl pe4eBoro CurHaia, ucnoiab3ys M

14.1.2. 3auér
1. Ha BXxox nmpreMHMKa NOJAKIIOYEH SKBUBAJICHT COTJIACOBAHHOM aHTEHHBI. [Ipy 3TOM MOIIHOCTH
IIryma Ha BbIxoje 670ka Beicokux yactoT (BY) okazanacek paBHoit 16-10-9 Bt. Onpenenure npuBeneHHbIH
KO BXOJy COOCTBEHHBIM IIYM MPUEMHHKA, €ciau mrymoBas mosnoca Omoka BY IIm = 1,8 MI'm, a ero
kodpuuuent nepenaun Kp = 60 1b.

2. [IpueMHUK COrJIacOBaH C T€HEPaTOPOM CUTHAaja, BHIXOJIHOE COMPOTHUBJIEHHE KOTOporo Rr = 75
OMm. Koadpdumment mryma mpuemuuka Kmr = 16. Onpenenure, B Kakux TpeneiaX MOXKET U3MEHSITHCS

conpoTuBieHne Rr, ecnn gonyctumoe yBenuyenue koadduuuenta mryma 12,5 %.

3. B cocTaB paanonprueMHOro yCTpoicTBa BXOJAT aHTEHHA, GUAEp U MPUEMHHK. J[J1s1 MOBBIIICHUS
YYBCTBUTEILHOCTU GUACP OXJIAIWIN, PU 3TOM €ro KodpduueHT noteps crai paseH 2 1b, a mrymonas
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temneparypa 100 K. Jlo kakoii Temneparypsl oxiaxaeH ¢puaep?

4. B nmuanazone xopotkux BoyH (KB) BemarenpbHOro mMprueMHHKA BXOAHAS LEMb COAEPKUT OJUH
KoJIeOaTebHbBIN KOHTYD, @ YCHIUTEIh PaJN0YacTOThl OTCYTCTBYET. [IpueMHUK HACTpOCH Ha 4acToTy 12
MI'u, o»kBuUBajeHTHas A00poTHOCcTh KOHTypa 100. Omnpenenure, BO CKOJIBKO pa3 BO3pPACTET
M30MpaTebHOCTh TNPHUEMHHUKA TIO0 COCEAHEMY W 3€pKalbHOMY KaHajaM, €clM BBECTH KacKaj
OJTHOKOHTYPHOTO ycunuTens paaunodactoT (YPY) ¢ Toi ke J0OpOTHOCTHIO KOHTYpA.

5. IlpecenekTop BeLIATENBHOTO NPUEMHHMKA COAEPKUT OIUH KojebOarenbHbId KOHTYp. Ilomoca
MPOMYCKaHMUs KOHTYpa B IHUara3oHe JIMHHBIX BOJH ([IB) 8 MI'1. DxBuBaneHTHast JOOPOTHOCTh KOHTYpa
B juanazone KB 120. Kak u3meHUTCS M30MpaTenbHOCTh MPUEMHHUKA MO 3EPKATBHOMY KaHATY, €CIH C
muanasona JIB (f0 = 280 kI') mepexmountcs Ha auanazon KB (f0 = 12,04 MI'm)?

6. BricokouacToTHbli (BY) 6110k mpueMHUKa PSMOTO YCUIICHHSI COCTOUT U3 YEThIPEX UICHTHUHBIX
KacKaJI0OB C OJIMHOYHBIMU KOHTYpaMH, HACTPOEHHBIMU B pe3oHaHc. Kakoil 1oikHa ObITh SKBUBAJICHTHAS
JO0OPOTHOCTH KOHTYPOB, 4YTOOBI Ha "yacToTe 1,5 MI'1 monoca mporyckaHus mpueMHuKa paBHsuiach 6 k[ '1?

7. B onnokonTypHOM YPC KOHTYp HacTpoeH Ha yactoTy 800 kI'1 mpu SKBHBaJIEHTHOM 3aTyXaHUU
0,04. Ha ckonbko genmben Oyayt ociabiensl B YPC curaansl cTaHIWH, IPUHUMAEMBIX 110 COCETHEMY
(pacctpoiika Afck = 10 xI'm) u o 3epkanbHOoMy KaHanaM (fiip = 465 kI'1y)?

8. Kakotii u3 TpansucropoB obecnieunBaet Oombiiee yeunenue Ha yacrote f0 = 100 MI'n B kackane
PE30HAHCHOTO YCHIHUTENS 1Mo cxeMme ¢ oommm amutrepom O3 (OUN): KT312A (JY21|=35MCwm, [Y12|=1,3
MCwm) nu KIT350A (]Y21] = 10 MCwm, C12 = 0,03 n®)? B 06oux ciaydasx cuurarh gkl 3k = gk2 3k u m2(1)
=m2(2).

9. Bo cKOJIBKO pa3 MOKHO MOBBICHTH KO((UIIMEHT YCTOHUMBOTO ycuileHus: pe3oHnancHoro YPC,
ecnu oT cxembl ¢ OO mepeiT k kackogHoi cxeme O23—-0Ob (o0mias 6aza)?

10. Kackang YPC pabGortaer B pexuMe MaKCHUMaJIbHOIO YCHJIEHHMsS IpH 3aJaHHOM IoJjoce
nporyckanusi, kotropast Ha 60 % mpeBbIIIaeT NoJI0CY MPOMYyCKaHUS U30JIMPOBAHHOTO KOHTYpa, T.€. I1k. 7k
= 1,6 IIk. Kak u3meHuTCs ycusieHne Kackaja, eciy MojIocy MponyckaHus kackazna [Ik. 3k yMeHbIIUTh Ha
30 %? B obouxcnydasix kackaj paboTaeT yCTOHYIUBO.

11. NUmeerca gerbipexkackaaubiil YIIY ¢ 0IMHOYHBIMI HACTPOCHHBIMM B PE30HAHC KOHTypaMH, [1
=1 MI'n, fip =30 MI'u. [{nis1 yBenu4eHus u30UpaTenbHOCTH NpearaeTcs MonapHo pacCTPOUTh KOHTYPBI
u nonyuutb AUX ¢opmsl C ¢ npoBanom 10 —3 1b Ha yacrote fiip. OcyiecTBUMO JIM 3TO IPEIOKEHHE,
ecii 100pOTHOCTh KOHTYpoB Q = 507

12. MosxHO 511 peain3oBaTh JByXKackaaHblil YIIY ¢ ABYXKOHTYpPHBIMH MOJOCOBBIMU (PUIBTPAMH,
AYX dopwmsl B, frip =465 kI'n, I1 = 10 kI'u, pacnonaras KOHTypamu ¢ 100poTHOCTBIO Q = 537

13. Omnpenenure YacTOThl HACTPOMKM KOHTYpOB 4YeThlpexkackagHoro YIIY c¢ mnomapHo
pacctpoeHHbIMH KOHTYpamu, fiip = 10 MI'n u IT= 0,1 MI'u ans AUX ¢opmsl B u C ¢ nposanom 1o —3 n1b
Ha yactote fp.

14. B VIIU ¢ AByXKOHTYpPHBIMU MOJOCOBBIMU (PUIIBTPAMHU MO KOHCTPYKTHUBHBIM COOOpa)KeHUSM
KO3 QHUIMEHT CBs3U KCB Mexay KOHTypamMH He JojbkeH mpebimaTth 0,1. Ompenenute MakcMMaibHO
nomnyctumoe uncio kackaaoB YIIY, ecnu fip = 60 MI'n u AUX popmer B.

15. CBY ycwmmtens Ha OHWIMOJSIPHBIX TPAH3UCTOPaxX B JCIUMETPOBOM JHANA30HE HMEET
cienyromue napamerpsl: Ko duruent ycunenns no mouaoctu Kp=201b; koo punuent myma Fin=31b;
nojioca mponyckanust Af = 200 MI't, BxoaHas MOITHOCTE MO CxkaTHIO Ko duitnenTa nepeaaun Ha 1 1b
P15 = 20 MBt (13 1bMBT). Onipeiennre aunamuueckuii quamna3on Jis (ab).
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16. 3aBucumocTh TOKa cTOoKa Ic MOnEeBOro TpaH3UCTOpA, HCHOIB3YEMOTO B CMECHTENE, OT
HanpsxeHus Ha 3atBope U3 onpenensercs dpopmyioii Ic = bU?3. Kospduuuent b = 1 MA/B?, ammuryna
HanpspbkeHus Ur = 1 B. Paccuuralite 3aBUCMMOCTh KPYTH3HBI TPEOOPA30BaHUs IO MEPBOH rapMOHHUKE
KoJIeOaHUs TeTEPOIMHA OT HAMPSDKEHHsI, CMEILIEHHS Ha 3aTBOpE MpH n3MeHeHuu ero ot 0 10 3 B.

17. Tpansucrop KT301 paGoraet B kauecTBe cmecureds B cinenyromeM pexxume: Ur = 0,35 B, UBD
= 0,35 B, UKD = 10 B. I[Tonb3ysiCh BXOJHOM M BBIXOAHON XapaKTEpUCTHUKAMH 3TOTO TPaH3UCTOpa (puc.),
OTIpEICNIUTE KPYTU3HY MPE0Opa30BaHMsI 110 MEPBOM rapMOHMKE KOJIeOaHHUs TeTePOANHA.

I5,MA’/’
el
100 L L =750mMKA
/;('MA’ [‘ f’ZJ_
5 e ——— e
700 |
i -
- 75 |
2 = |
| 50_|
| . 4
/J { p 25
| | ]
0 6z 0% 0 4 8 Uyy,B
18. TlpoxonHas xapakTepucThka Tpamsuctopa Ik = bU%s (b = 100 MA/B?). AmmmuTyzna
Hanpspbkenus rerepoaumHa Ur = 100 mB. Omnpepenure MakCUMalbHO BO3MOXKHYIO KPYTHU3HY

peoOpa3oBaHus MO MEPBOM rapMOHUKE KOJeOaHus TeTepoIuHa.

19. PaccuumraTh OTKJIMK COIJIJaCOBAaHHOIO (UiIbTpa Ul CHUTHajla cojepxamero B cebe
HEUCKaXEHHBIH U MCKaXeHHbIH 13 smemeHTHBI koA bapkepa. CymmapHBIM CHUrHaJl BBITISAUT I=
[PSPRPSP], rne PSP=[+1 -1 +1 -1 +1 -1 +1]. R=[+1 +1 +1 +1 +1 =1 =1 +1 +1 =1 +1 —1 +1] — Koz
bapkepa. [l nckaxxeHHoro koja bapkepa n3aMeHUTh MOJSPHOCTH 2-X YUIOB Koja bapkepa.

20. CodopmupoBaTh IOCIEIOBATENBHOCTh Koaa lonma. HapucoBarh CTPYKTypHYIO CXeMy
reneparopa kozaa I'onaa. ITocTpouTs aBTOKOPPETSLMOHHYIO (DYHKIIHIO TOJYYEHHOM MOCIe10BATEIbHOCTH.

14.1.3. TeMbl KOHTPOJIBbHBIX PadoT
Pa3zpaboTka yCcTpoHCTB [71s1 CUCTEM OECTIPOBOIHOM CBSI3H
1. PaccrosiHue Mexnay IByMs IJIOCKMMH JIEKTpOJaMu paBHO 2 MM. IIpM KakuX NMOCTOSHHBIX
HanpsDKeHUSAX Ha 3JeKTpojaax Ha yactore 8 3 10 - 'y mocturaercs yrous nposera 31ekTpoHoB 6 = n 0,33
IIPY HAJIMYUU U OTCYTCTBUU MTPOCTPAHCTBEHHOTO 3apsia’?

2. KOHBEKIIMOHHBII TOK B MPOCTPAHCTBE MEKIY JABYMS JJIEKTPOIAMH, K KOTOPBHIM MPHUIOKEHO
nepemennoe Hanpspkenne U =0.4C0OSat , usmenstercs no 3akony |, ZZCOS(a)t - ,BX) . Haiitu
AMILTUTY/y IOJHOTO TOKA BO BHEIIHEH LIEMH, ECIT M3BECTHBI: pa3Mep 3a30pa 1 MM, eMKOCTb 3a30pa 5 nd,

UETeE
pabouas yactora f = 600 MI', BonHOBOE yncio [ = 310 I/m.

3. OHpe,Z[CJ'II/ITB MMpEaACIIbHYIO pa60qyro 4aCTOTy TpUOJad, B KOTOPOM IINIOTHOCTH TOKa 5MHCCHUU 2

A/em?, yron nponera 3asopa karox — cetka 6, = 270", pasmep 3azopa dxe=0,1mm.

4, OmnpenenuTh BHEIIHIO, COOCTBEHHYIO M HarpyXeHHYIO JOOpOTHOCTH pE30HATOpa,
ucnoinbszyemoro B mpudope CBY, ecnu Ha paboueii uactore 1 ['T u3BecTHO, uTo KIIJ] pe3sonaTopa nqomkex
obITh 0,9, a cTenens 3aTaruBanus yactotsl 0,5 - 107 I'm.
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5. TopouaanbHBIA MEIHBIA PE30HATOP UCIIONIB3YeTCs B reHepaTopHoM npudope CBY. Onpenenutsb
€ro Pe30HAHCHYIO YacTOTy U MPEIbSBUTH TPEOOBaHME K BEIMYUHE HJICKTPOHHOH MPOBOIUMOCTH, €CIIH
pasMepsl paauycoB pezoHaTopa Rz =10 mm, R1= 5 mm, BbicoTa pe3onaTopa 10 mm, pa3mep 3azopa 1 MM.
Pe3onaTop cBsi3aH memiied ¢ KOakCUalIbHOW JIMHHMEH uMerouled BoiHoBoe comportusieHue 50 Ow,
OTHOIIICHUE TUJIOLIAN METIH CBSI3U Sp K IUIOIIAIU CEUEHHUsl Pe30HATOpa Sy B IJIOCKOCTH BXOJa METIIU B
pe3onarop pasuo 0,08.

6. PaccuuraTh TEOMETpPHUIO CHHUpPAIbHOW OJIHO3aXOAHOW 3amemsomei cucrembl JIOB mis
nuamna3oHa Ay = 10 cm . Jlamma pabortaeT mpu yckopsrouieM HampsikeHud, paBHoM 890 B. Homep
MIPOCTPAHCTBEHHOM rapMOHMKK m = —1.

7. B xakoM auama3oHe JJIMH BOJH MOXKET padoTaTh 3aMeISIONIas CUCTEMa TUIa BCTPEUHBIC
mTeIpu (puc), ecnu pabodee yCKOpsIOIee HampspDkeHue u3MeHsercs B mpenene 324 B <1600 B .
3amemsitonias cucreMa ucnoisbdyercs B JIOBO va m = —1, anunHa mteips coctasisieT 20 mm, nepuo h=2
MM.

8. VYckopsitomee Hanpspkenue JIBB tuma O paBrHo 1600 B, Tok mywa 1,5 MA, reomerpus
3aMEJIAIONIe CHUCTeMBbl M3BECTHA: ar cnupanu | MM, paauyc cnupanu 2MMm. Onpenenutsb
CONPOTHUBJICHUE CBS3U CIUPATBLHON 3aMEJIJISFOIIEN CUCTEMBI.

9. Haiitn ontuManbHOE ycKopsromlee HampspkeHne U koddp¢uiment 3amemienus JIBB tuma O,
paloTaroleil B pesxume JIMHEHHOT0 YCUIICHHSI, €CJIM U3BECTHBI CIEAYIOIINE T€OMETPUUECKUE TapaMeTphl:
YToJI HAMOTKH CIIMpaJIv 110 OTHOIICHHUIO K MJIOCKOCTH, MePIEeHANKYIIpHON K ocu criupanu ¥ = 55,4, mar
ciipanu D =1 MM, Tpebyemas BennuuHa napamerpa ycuienus Ke = 0,1.

10. Kak OyteT M3MEHSThCS COMPOTUBIICHHUE CBSI3U CITUPATLHOM 3aMeIJISIONICH CUCTEMBI Ha HYJICBOH
TapMOHHKE, €CIIM OCYIIECTBISITh M3MEHEHHUE JJIMHBI BOJHBI B mpeaenax Ao = 3,2+0,5 cm? Yckopstoriee
HarpsbKeHue He n3Mensercs 1 pasHo 900B, Tpebyemsbiii mapametp ycmienus 0,03, nuameTp cipainu paBeH
2 MMm.

14.1.4. MeToan4eckue peKOMeHIauuu

YueOHBII MaTepuan wu3naraercsa B (opme, MPEanoiararmeld CaMOCTOSITEIIBHOE MBIIIICHNE
CTY/IEHTOB, camoo0OpazoBaHue. [Ipu 3ToM camocTosiTenbHas paboTa CTyJ€HTOB UT'PAET PELIaloIlyI0 poJib B
X0/Ie BCero y4eOHOro mnpoiiecca.

Hauatp m3ydenue AMCHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA ¢ paboueil mporpaMMoii, CriucKom
y4eOHO-METOIMYECKOT0 U MporpaMMHOro obecrieueHus. CamocTrosTenbHas paboTa CTyJAeHTa BKIIOYAeT
paboTy ¢ yueOHBIMM MaTepHajaMM, BBIIIOJHEHHE KOHTPOJBHBIX MEpPONPUSATHH, NPerlyCMOTPEHHBIX
y4eOHBIM IJIAHOM.

B nporiecce u3ydyeHus: MUCHUILIMHBI JUIS JIYYIIET0 OCBOCHHS MaTepHaja HeoOXOAUMO PETYISIPHO
oOpamiaTeCsi K PEKOMEHJyeMON JHuTepaType W MCTOYHHMKAM, YyKa3aHHbIM B Yy4eOHBIX MaTepuaiax;
MOJIb30BaThbCsl depe3 KaOMHET CTyACHTa Ha caidTe YHHBEpPCUTETa 00pa3oBaTeNbHBIMH pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKkKe OOLIeOCTYITHBIMH WHTEPHET-MOPTAIaMHU, COACPKAIIUMHU
HAYYHO-TIONYJISIPHBIC U CHICIIMATIM3UPOBAaHHbBIE MaTepPHAaIIbl, IIOCBSIIEHHBIC PA3JIMYHBIM aclieKTaM y4eOHOH
JTUCIUIUTAHBL.
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ITpu caMOCTOATENBHOM U3YUYEHUHU TEM CIEAYHTE pEKOMEHIAIMSIM:

- YTEHHWE WM NPOCMOTpP MaTepuaia He0OXOAUMO OCYLIECTBIATh MEUIEHHO, BBIIENSS OCHOBHBIE
UJIEN; HA OCHOBAaHUU M3YYEHHOI'O COCTaBUThH Te€3UChl. OCBOMB MaTepHall, MOIBITATbCS COOTHECTU TEOPUIO
C IPUMEpPaMHU U3 IPAKTUKHU;

- €CJI B TEKCTE€ BCTPEYAIOTCS TEPMUHBI, CIE€AYeT BBIACHUTb MX 3HAYEHHME MJI1 IOHUMaHUs
JalbHEeHIero MaTepuaa;

- He00XO0IMMO OCMBICIMBATh IPOYUTAHHOE U U3YUYEHHOE, OTBEYATh Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTbl MOTYT IOJyyaThb HWHIMBUAYaJbHbIE KOHCYJIbTAllMM C HCIOJIB30BAaHUEM CPEACTB
TEJIEKOMMYHUKALIUH.

[To qucuuIIMHE MOTYT IIPOBOAUTHCS JOTIOJIHUTEbHBIE 3aHATHS B (opMe BeOMHapoB. Pacniucanue
BEOMHAPOB MYOJIUKYyeTCsl B KaAOWHETE CTy/IeHTa Ha caliTe Y HUBEpCUTETa. 3anuch BeOnHapa myOInuKyeTcs B
3JIEKTPOHHOM KYypC€ 10 TUCLUIIIINHE.

14.2. TpeGoBaHKs K OLIEHOYHBIM MaTePHAJIAM /ISl JIML C OTPAHMYEHHBIMU BO3MOKHOCTAMU
310pPOBbsI H HHBAJINJI0B
Hnst nun ¢ orpaHUYEHHBIMM  BO3MOXKHOCTSIMH  37I0POBbSI U HMHBAJIWJOB MPEIYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuua 14 — JlonmonHUTENbHBIE MAaTEPUANIBl OIICHUBAHUS JJIS JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBBSI 1 HHBAJIUIOB

Kareropun Buipl 10MOMHUTENBHBIX OLIEHOUHBIX @DOopMbI KOHTPOJISL ¥ OLICHKH
00y4aronmxcs MaTepHaoB pEe3yJIbTaTOB 00yUYEHUS

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIEHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

C HapylLIeHUsIMU
ciyxa

[IpenMy1ieCTBEHHO TUCBMEHHAs
IIPOBEpKa

C HapylmeHusIMHN CO6CC€I[OBaHI/Ie I10 BOIIpOCAaM K 3a4€Ty, HpeI/IMYH_[eCTBeHHO YCTHas IpOBEpKa

3pEeHUs OIPOC IO TEPMUHAM (MHAMBUYATIBHO)
C HapyuieHusIMH Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOpPHO- KOHTpOJIbHBIE pa0dOThI, MMCbMEHHbIE | [IpenMyliecTBEHHO JUCTaHLIIMOHHBIMU
JBUTATEIILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METOJaMHU

anmapara 3auery

C orpannueHussMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSTENBHbBIE IIpenmy1iecTBEHHO pOBEPKa
o01ieMe IMIUHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMHU MCXO/sl U3 COCTOSIHUS
MIOKa3aHUsAIM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocsi HA MOMEHT IPOBEPKU

14.3. MeToanyecKkue peKOMeHIAHH 110 OLIEHOYHBIM MATepHaJIaM VISl JHI ¢ OFPAHHYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Jis nun ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMHU 3/I0pOBbSI M MHBAJIUAOB IpelycMaTpUBaETCS
nocTymHas popmMa mpeaocTaBIeHHs 3aJaHI OIIEHOYHBIX CPEJICTB, & IMEHHO:

— B IIeyaTHOI popme;

- B IIeYaTHOH (OopMe C YBEITMUYEHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTEHHS ACCUCTEHTOM 33/1aHUs BCIYX;

- Ipe0CTaBlIEHUE 3aJaHHs C CIIOJIb30BAaHUEM CYp/I0TIIepeBO/Ia.

.HI/IHaM C OrpaHMYCHHBIMH BO3MOXXHOCTSAMHU 3J0POBbS W HMHBAJIWAAM YBCIWYHWBACTCA BPEMA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOMPOCHL. [l Takux o0OydaromMxcsi NpeaycMaTpuBaeTcs
noctymHas opma MpeaoCTaBICHUS OTBETOB Ha 3aaHNUs, & IMEHHO:

- NUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IPEeCTaBICHNUE OTBETOB YCTHO.

Hpouezlypa OLICHUBAHUS pC3YJIbTATOB 06y‘IeHI/I$I JIAIl € OrpaHUYCHHBIMU BO3MOXKHOCTSMU 3JOPOBbA
U WHBAIMAOB 10 JHCHUIUIMHE TPeIyCMaTpPHBaeT MpeAocTaBieHne uHpopMammu B (dopmax,
alalTHPOBAHHBIX K OTPAaHUYEHHSM UX 3I0POBbsI U BOCIIPHUATHS HHPOPMALIUH:
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JlJ1s1 JIM1 ¢ HAPpYIIEHUSIMH 3P eHHUS:

- B (hOpMe AIEKTPOHHOTO JJOKYMEHTA,;

- B [€YaTHOUW (popMe YBEITUICHHBIM HIPUPTOM.

J1J1s1 JIMIL ¢ HAPYIIEHHUsIMM CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1IeUaTHOM opme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTATEIbHOTO almapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

[lpy HEOOXOAMMOCTH JUISi JHMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSi M HHBAJIUIOB
IpoIieypa OICHUBAHUS PE3YJIbTATOB 00YYCHHUSI MOXKET MTPOBOJIUTHCS B HECKOJIBKO JTAIOB.
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