MUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIMN
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHI TOCYAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJUODJIEKTPOHUK»
(TYCYP)

HTYDYP s cnapracima o
“f UNIVERSITY JupexTop nemapramMeHTa o0pa3oBaHUs

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109
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Paguonpuemusble ycTpoiicTBa cucTteM MOOMJIBHON CBSA3H

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

Hanpaenenue noaroroBku / crneuuanbHOcTh: 11.03.02 MHdoKOMMYyHHKANMOHHBIE TEXHOJIOTHMH H
CHCTEMBbI CBSI3U

Hanpasnennocts (mpoduis) / cnenuanuzanus: CucreMbl MOOUJIBLHOM CBSI3H

®opma oOyueHHUs: OUHAA

Qaxkynerer: PT®, Pagnorexnnueckuii paxkyabrer

Kadenpa: PTC, Kajgeapa paanorexHn4yecKux CHCTEM

Kypc: 3,4

Cemectp: 6, 7

VYueOnsIii mian Haoopa 2015 roga

PacnpeneneHI/Ie pa60qero BpPEMCHHA

Ne Bunapl yueOHOM NesTenbHOCTH 6 cemecTp 7 cemecTp Bcero Ennaunnel
1 Jlexkuumu 32 32 9acoB
2  Ilpaktuyeckue 3aHATUSA 32 14 46 4acoB
3 JlaGoparopHble pabOThI 16 16 4acoB
4 KoHTpOJb CAMOCTOSTETLHON paObOTHI 10 10 9acoB

(KypcoBoii POEKT / KypcoBasi paboTa)
5  Bcero aymuTopHbIX 3aHATHI 80 24 104 4acoB

6  CamocrosrenbHas pabora 64 84 148 4acoB
7 Bcero (6e3 sx3ameHa) 144 108 252 9acoB
8 | TloxroroBka W caaua dK3aMeHa 36 36 JacoB
9  OOmas TpyI0eMKOCTh 180 108 288 JacoB

5.0 3.0 8.0 3.E.

Ok3ameH: 6 cemecTp
3auert: 7 cemecTp
KypcoBas pabota (mpoekr): 7 cemectp

Tomck 2018

CornacoBaHa Ha noptane N2 25505



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokost Ne 9 OT « 26 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCYIapCTBEHHOTO 00pa3oBaTeNibHOrO cTanjaapra Beiciiero odpazosanus (PI'OC BO) no HampasieHUIO
noarotoBku (crennanbHocTr) 11.03.02 MH(DOKOMMYHHUKAITMOHHBIE TEXHOJOTHHM W CHUCTEMBI CBSI3H,

yrBepxkacaHoro 06.03.2015 roma, paccMorpeHna u omoOpeHa Ha 3acemanuu kadeapsl PTC 26 anpens
2018 roma, mpotoxon Ne 9.

PazpaboTumk:
3aenyromuii kapeapoit PTC kad.
PTC C. B. MenuxoB

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKaromeh kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyromInid BEITyCKAOIIEeH Kag.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeapsl paIHOTEXHUISCKUX

cucteMm (PTC) B. A. I'pomoB
Crapuuii npenonasatenb Kadeapbl
panuotexunueckux cuctem (PTC) . O. Hoznpesatbix
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1. Henu v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
N3yueHne cTyneHTaMu:
MIPUHIIAIIOB TOCTPOSHUS YCTPOICTB IpreMa U peoOpa30BaHMs CUTHAJIOB C PA3IMYHBIMUA BUIAMU
MOIYJISAIHAH, PAaOOTAIOIIMX B PA3IMYHBIX AUANa30HaX JTMH BOJIH;
(GU3HYECKUX TPUHIUIOB PabOTBI U OCHOBHBIX CXEMHBIX pEUICHUN (QYHKIIMOHAIBHBIX Y3JI0B
MPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum IMCHUIIITHHBI

— OOyueHHe CTyICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIIJICHHUIO Ha TMpuUMepax pazbdopa
MIPUHITAIIOB TIOCTPOEHUS W PabOTHl COBPEMEHHBIX PAIUONPUEMHBIX YCTPOHCTB B COOTBETCTBHH C
BBIOpAHHBIMU WITH 33/IaHHBIMHA KPUTEPUSIMH Ka4eCTBA;

—  O3HAKOMJICHHE CTYICHTOB CO CTaHJapTaMd B OOJACTH COBPEMEHHBIX pPaJIdONPHEMHBIX
YCTPOMCTB;

—  O3HAKOMJICHHE CTYJIEHTOB C NPHUEMHUKAMU paA3JIMYHOTO TUMA (CBS3HBIX, B TOM YHCIE
HCIIOJIb3YEMbIX B CUCTEMAX MOJABUKHOM CBSI3U, PAJAHO- U TEICBEIIATEIbHbIX, PAAHNOIOKAIIMOHHBIX ).

2. Mecto nucuuniiuHbl B cTpykrype OIIOIIT

Jucnummna «Paauonpuemnsie ycrpoiictBa cucteM MoounbHOH cBsizu» (b1.B.O/1.9) otHOCHTCS
K Osioky 1 (BapuaTuBHas 4acTh).

[IpeamecTBylOMMMH ~ TUCHHMIUIMHAMY, (DOPMHUPYIOIIUMH  Ha4dalbHbIC 3HAHUSA, SIBISIOTCS:
Paguonepenatoniye yctpoiicTBa cucteM MOOWIBHOHM CBsi3M, PacnpocTpaHeHue paJuoBOJIH M aHTEHHO-
¢bunepHbIe YyCTPOWCTBA CUCTEM MOOWIBHOHN CBs3H, CXEeMOTEXHHKA TEIEKOMMYHHKAIIMOHHBIX YCTPOUCTB,
Teopust snextpuueckux uenei, LuppoBas o0paboTka curHajioB, OJEKTPOHMKA, PaauonpuemHble
YCTPOMCTBA CHUCTEM MOOMIIBHOMN CBSI3H.

[TocienyromumMu  QUCLMIUIMHAMM ~ SIBJSIFOTCS:  PagMOTEXHUYECKHME CUCTEMbl MOHMTOPHHIA,
Panuonpuemnsie ycTpoiicTBa CUCTEM MOOUIIBHOM CBA3H.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHMS JMCIUIIIHHbI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— IIK-12 roToBHOCTBIO K KOHTPOJIIO COOTBETCTBUS pa3pabaThiBa€MbIX MPOEKTOB U TEXHUUECKOM
JOKYMEHTALMM CTaHJapTaM, TEXHUYECKUM YCJIOBUSM U APYTUM HOPMATUBHBIM TOKYMEHTaM;

— IIK-14 ymeHueM OCYyIIECTBISATh MEPBUYHBIN KOHTPOJIb COOTBETCTBHS pa3padaTbIBA€MbIX
IIPOEKTOB M TEXHUYECKOM JIOKYMEHTAllUM HAlUMOHAIbHBIM M MEXIYHAapOAHBIM CTaHIapTaMm U
TEXHUUYECKUM PENNIAMEHTAM;

B pesynbrare u3ydeHus IUCHUIUIMHBI 00Y4atoIUNCs JOIKEH:

— 3HaTh NOpPUHIMNBI paOOThl PAJUONPUEMHBIX Y3JI0B, OJOKOB M YCTPOWCTB M TOHUMATh
¢u3nyeckre nporecchbl, MPOUCXOIAIINE B HUX; 00 MCKAKEHUSX HEMPEPhIBHBIX U JTUCKPETHBIX CUIHAJIOB
IIPU TNPOXOKJICHUU DPATAAOTPAKTa NPHUEMHHUKA, O BHJAX IOMEX pPaJUONPHEMY M METOJAX IOBBIIICHUS
MIOMEXOyCTOWYMBOCTH IpreMa UH(POpPMaIUH, 00 0COOCHHOCTIX PaJAHONPUEMHBIX YCTPOUCTB pa3IMyHOIO
Ha3HAYCHUs.

— yMeTh IPHUMEHATh Ha MPAKTUKE METOJbl aHallM3a M pacueTa OCHOBHBIX (DYHKIIMOHAIBHBIX
Y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3padaTbiBaTh U 0OOOCHOBBIBATh COOTBETCTBYIOIINE TEXHUYECKOMY
3aIaHAI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHA TEOPHUM M TEXHUKU CTPYKTYpHbIE M INPHHIHMIHAIBHBIC
CXEMBI PaJMONIPUEMHBIX Y3JI0B U YCTPOMCTB C y4eTOM MX MeCTa B CHCTeMaxX MOOWIIBHOM paluoCBs3H,
YCIIOBUM MX SKCIUTyaTalluM, BKIIOYas TpeOOBaHUS HSKOHOMMKH, OXpaHbl Tpyda M OKpYXaroIlel cpenbl,
ODPrOHOMHUKM M TEXHMYECKOH OCTETHKH; BBIOMpATh JJIEMEHTHYI0 ©0a3y C yderoM TpeOoBaHUM
MHHHATIOPH3ALUH, HAaJ€KHOCTH, AJIEKTPOMAarHUTHON COBMECTUMOCTH, TEXHOJIOTHYHOCTH,
PEMOHTONPUTOTHOCTH, YI0OCTBA SKCIUIyaTallud M SKOHOMHYECKOW 3(P(PEKTUBHOCTH; OCYIIECTBISATH
CXEMOTEXHUUYECKOE MPOSKTUPOBAHUE Pa3pabaTbIBAEMbIX PaJAMONPUEMHBIX Y3JI0B U YCTPONCTB, BKIIOYAsS
pacder 3JIEMEHTOB MPUHIUIHUAIBHBIX CXEM M TEXHUYECKUX II0Ka3arelied, CTPEeMACh K HUX TEXHUKO-
HSKOHOMMYECKOM ONTUMHU3alM{; IPOBOIUTh HATYPHBIM OKCIIEPUMEHT 110 H3MEPEHHMIO OCHOBHBIX
MoKa3aresiei ¥ XapakTepUCTUK PaJMONIPUEMHUKOB U X (YHKIIMOHAIBHBIX Y3JIOB.

—  BJaJeThb INEPBUYHBIMHA HABBIKAMHA HACTPOWKHU M PETYIUPOBKH PATUONPUEMHON ammaparypbl
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IIPU IIPOU3BOJCTBE, YCTAHOBKE U TEXHUUYECKOM IKCIUTyaTalUu.

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0masi TpyAZOeMKOCTh NUCHUIUIMHBI cocTaBiseT 8.0 3aueTHBIX EIWHUIBI U TIPEICTaBlIEHA B
tabnuue 4.1.
Tabmuna 4.1 — TpymoeMKOCTb TUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
6 cemecTp 7 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 104 80 24
Jlexuun 32 32
[IpakTrueckue 3aHATHS 46 32 14
JlaGopatopHbie pabOTHI 16 16
Kontpoibs camocTosTensHoil padoThl (KypcoBOi 10 10
POEKT / KypcoBasi paboTa)
CamocrositenpHas padbota (Bcero) 148 64 84
BoinonHnenue KypcoBoro npoekra (padboTsl) 84 84
Od¢opmieHre 0T4eTOB 110 JIAOOPaTOPHBIM 12 12
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 22 22
[TonroToBKa K MPakTUYECCKUM 3aHSATHUSIM, 30 30
ceMuHapam
Bcero (6e3 sx3amena) 252 144 108
[ToaroroBka u ciada sK3ameHa 36 36
OO01mast TpPyI0eMKOCTh, 9 288 180 108
3aueTHbIe EquHAIIB 8.0 5.0 3.0

5. ConepxaHue IMCHMILINHBI

5.1. Pazaenanl JMCHMIIMHLI M BUALI 3aHATHI
Paznenbl AMCHUIUIMHBI U BUBI 3aHATUN TTpUBEICHBI B Ta0uIe S.1.
Tabnua 5.1 — Pa3gensl fUCHUILUINHBI U BUALI 3aHITHI

= = = m  a¥  ZE
: o ° s ) =
O OE g g g g2 S E
Ha3zBanus pa3nenoB TUCHUIIIMHBI 5 ) Q, - & o O g* &
= 2 = = g &0 ==
= s o >0 23 5z
6 cemecTp
1 Beenenue 1 0 0 2 0 3 IIK-12, IIK-
14
2 Bxoansle ycTpoiictBa PY 4 6 8 12 0 30 TIIK-12, TIK-
14
3 Yeunurenu pagunodactotsl (YPY) 2 4 4 7 0 17 T1IK-12, ITK-
Py 14
4 TIpeo6pazosarenu yactotel (I[TY) PY 8 6 0 12 0 26 TIK-12, ITK-
14
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5 Yeunurenu npoMekyTOUHOM 4 4 0 6 0 14 TIK-12, I1K-
yactotsl (YIIH) PY 14
6 JleTekTopsl (AEMOIYIISITOPHI) 6 4 4 9 0 23 TIK-12, IIK-
panuocursanos PY 14
7 CucTeMbl aBTOMAaTHYECKOIO 2 4 0 6 0 12 IIK-12, TIK-
perynmupoBanus PY 14
8 PamyonoMexy U 4yBCTBUTEIIBHOCTD 2 4 0 6 0 12 IIK-12, TIK-
Py 14
9 Hudposas nemonymsius B PY 2 0 0 2 0 4  TIK-12, IIK-
14
10 3akirouecHue 1 0 0 2 0 3 IIK-12, IIK-
14
Hroro 3a cemectp 32 32 16 64 0 144
7 cemecTtp
11 IIpoexTupoBaHue 0 14 0 84 10 98 IIK-12, IIK-
pPaZIroONPUEMHOTO YCTPOICTBa 14
Hroro 3a cemectp 0 14 0 84 10 108
Hroro 32 46 16 148 10 252
5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (T10 JEKIUSIM)
ConeprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuua 5.2 — Coneprkanue pas3ieiaoB JUCIUILINH (10 JIEKIHSIM)
3 =i
Q = 0
:_ B3
Ha3Banus pa3zgenos ConeprkaHue pa3ienoB TUCIUIUIUHEI 11O JEKIHSIM 5" &5
o S B
= i3
= S =
6 cemecTp
1 BBenenue O0beM, copepkaHue, BUIbI 3aHATUN U (HOPMBI 1 TIK-12,
OTYETHOCTH 10 aucuumumae.Mecro PY B [1K-14
paanokanaie nepenadu nHbopmarpu.O0o0meHHAas
cTpykTypHas cxema PY. OCHOBHbIE TEXHHUYECKHUE
XapakTepUCTUKH PY: 4yBCTBUTENEHOCTH;
M30MpaTeNbHOCTh; YaCTOTHBIN nana3zoH paboTh
(vacToTHBI T1aH PY); nuHeliHble U HEMWHEHHBIC
WCKaXCHHS; TMHAMUYCCKUH JIMAIIa30H 110 BXOJTHOMY
curnany.Knaccudukaiys THTIOB U CTPYKTypHBIC
cxeMsl PY: 1eTeKTOpHOro; NpsMOro yCHIJICHHUS;
TeTEPOANHHOT0; CYEPreTePOUHHOTO; TPSIMOTO
npeoOpa3oBaHusl; pereHepaTUBHOIO;
CyleppereHepaTuBHOr0. JiIeMeHTHas 6a3a
paJIMONIPHEMHBIX YCTPOWCTB
Hroro
2 BxonmHble ycTpoiicTBAa ~ DKBHUBAJICHTHBIE CXEMBI M ITApaMETPhl PUEMHBIX 4 [1K-12,
Py AQHTEHH: OTKPBITBIX HEHACTPOEHHBIX; OTKPBITBIX [1K-14

HACTPOEHHBIX; PAMOUYHBIX; (hePPUTOBBIX
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(marautHBIX).[lapamMeTpbl mapanienbHOTO U
MOCJIE0BATENILHOTO KoseOarenpbHbix LC-

KOHTYpOB. Tpanchopmupyromme CBoCTBa
napajuleIbHOr0 KOHTypa.MI3MeHeHne XapakTeprucTUK
LC-koHTypoB 1nipu niepectporike. Bxonusie nernu (BLI)
PY npu pa3nuuHbIX CBA34X C HEHACTPOCHHOU
AQHTEHHOM: C EMKOCTHOM CBSI3bI0; C UHAYKTUBHOMN
CBSI3b10; C KOMOMHHUpOBaHHOM cBs3bt0. BIl PY npu
HACTPOEHHOM aHTeHHe. YacToTHas n30MpaTeIbHOCTh
(unprpanms) BL.Onexrponnas nepecrpoiika B B
nuana3oHHbiX PY.Ocob6ennoctu BLI yapTpaBhICOKHX

gactoT (YBY).

Uroro
3 Yeunurenu HaznaueHue, cxembl U OCHOBHBIE ITapameTpsl Y PU. 2 [K-12,
panuouactotsl (YPY) PY  Pexum cornacoBanus.Oco6eHHOCTH [1IK-14

nepecrpanBaeMbix Y PY.Ycroitunocts YPUY n
CrocoObI MOBBILIECHHUS YCTOMUNBOCTH. YacToTHAS
n30UpaTeIbHOCTh.JINHEHbIE UCKAKEHNUS B
YPU.Henuueiinbie uckaxxenus B Y PY: nckaxxeHus
dbopmel AM curHana; OJ0KHpOBaHKE CUTHAJIA
MIOMEXOM; MePEKPECTHBIE NCKAKEHHUS;
MHTEPMOIYISILINS; BTopuyHas Moayisiuus. CriocoOsl
MUHHMMH3aLUNA HETMHENHBIX
ncKaxeHni.OcoOEHHOCTH TEXHUYECKON pealln3aluu
YPY paznuuHbIX 4aCTOTHBIX JUAIIa30HOB.
Manomymsane YPY. Mukpomununaropusanus Y P4
C UCTOJIh30BAaHUEM COBPEMEHHOM 37IeMEHTHOI 0a3bl.

Hroro
4 TIpeoOpa3zoBarenu Haznauenue, coctaB, CXeMbl 1 OCHOBHBIE ITApaMeTPhbl 8 [K-12,
yactoTsl ([TH) PY ITY.CnekTpanbHblil COCTaB BBIXOJTHOTO TOKa [1K-14

onHoHanpasieHHoro ITY. YactoTHas xapakTepucTuka
uaeanbHoro JmHenHoro 114, kpyrusna
npeoOpa3oBaHus, TONOTHUTEIbHBIE KaHaJIbI
nprema.HacToTHas XapaKTEpUCTUKA HEJIMHEHHOTO
[TY.UnTepdepeHinoHHbie CBUCTHI ((POKYCHI
JIOTIOJIHATENBHBIX KaHaIoB npuema [14).
Homorpammel uist onpenenenns GokycoB
JIOTIOJIHUTENBHBIX KaHaNIOB Ipuema [14.Henunelinsie
nckaxxeHnnd B [IY4 npu kBagpaTnyHOMN U JINHEWHO-
JIOMaHHOW BoJIbTaMIEpHON XapakTepuctuke (BAX)
cmecurens (CM), BO3MOXHOCTh UCKITIOUCHUS
HEKOTOPBIX JAOMOJHUTENBHBIX KaHAJIOB ITpHEMa
ITY.TpeboBanus k rerepoaunam [1Y. ['ereponun Ha
OCHOBE KBapLIEBOTO CHHTE3aTopa 4acToThl. CBOMCTBA
OanmaHcHBIX 1 OubanancHoro CM.Bosi6op
IIPOMEKYTOYHOM YaCTOThI CyNEpreTepOANHHOIO
npueMHuka. Heo0xoqumocTh 1 0COOEHHOCTH
JBOMHOTO IpeoOpa3oBanust yacToThl. ConpsKeHne
HACTPOEK MIPECENIEKTOPA U TETEPOINHA B
cyneprerepoauHHoM PY.Meroael yBennueHus
n3buparenbHOCTH PY 10 1OTIOTHUTEBHBIM KaHallaM
npuema (GUIbTPHI-TPOOKH, (PUIBTPHI-IBIPKN).
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Hroro

5 Yeunurenu
MIPOMEKYTOYHON YaCTOTHI
(VII9) Py

6 JleTekTopsl
(1eMoaymsITOpHI)
panuocursanos PY

Ha3znauenue, 0cOOEHHOCTH CXeM U OCHOBHBIE
napametpsl YIIH. YIIY ¢ pacnpeaenennomn
u3buparenbHOCThI0. Koaddunment
PSIMOYTOIBHOCTH, GYHKIIMS PACIIUPEHUS MTOIOCHI,
bynkuus yeunenus i YIT4U-1, YITY-2, VIIY-3,
VYIIY-4. CpaBHEHHE CBOWCTB IO N30UPATEIIBHOCTH U
ycunennto YIIY pasusix tunos. YIIY ¢
COCpE0TOYCHHOM N30MpaTebHOCThI0.OCcO0eHHOCTH
YCWJICHUS PaIMOUMITYJIbCHOTO curnana. Ilepexonneie
xapaktepucTuku Y14 paznuunsix
TunoB.OcobeHHOCTH MUKpoMuHUaTiopu3zauun YIT4.

4

HUroro

Juonnsle amruinTynHble nerekropsl (AL,
IIOCJIe/I0BATENIbHBIN U MapaJuIeIbHbII), CXEMBI,
IIPUHLMII JEHUCTBUA, apameTpsl. KBagpatuynoe
JETEKTUPOBAaHUE, €ro HelocTaTku.JInneinoe
JIETEKTUPOBaHUE.JINHEHBIE U HEJTMHEWHbBIE
UcKaxeHUs quoHbIx AJl.I'erepoanHHbII
(acuaxponnsii) gerexrop (I'/]).Da3oBbrit
(cunxponnslit) gerekrop (®/I). YacrorHbie
nerexkropsl (U/1): yacTOTHO-aMIUIUTYIHBIN; 4YaCTOTHO-
(a30Bblii; TPOOHBIN; UMITYIIbCHO-
cuetHblil.[lomexoyctoitunBocTs Y/ k rapMOHHUYECKON
nomexe, noporosoe cpoiictso Y/I[.Peakuus Y/ Ha
IIYMOBYIO TTOMeXY. DPPEKTUBHOCTH MOAABICHUS
IIYMOBOW MTOMEXH MPH NPEAbICKAKEHUSIX CUTHATIA
MOZIYJISILIVM B NIEPENATUNKE U UX KOMIIEHCALlUU B
PY.Umnynbcubiii nerexrop (M/1). Bpems
YCTAHOBJIEHMS M BpEMS CIa/la IEPEXOIHOM
xapakrepuctuku.lIukoBsiit nerextop (I1/1). Yenosue
MIUKOBOTO PEXUMa PAOOTHI.

HUrtoro

6

[K-12,
[1K-14

[K-12,
[1K-14

7 CucreMsl
ABTOMATHUYECKOTO
perynupoBanus PY

8 Pangnonomexu n
4yBCTBUTEJIBHOCTH PY

CucTeMbl aBTOMaTHYECKOTO PETYIUPOBAHUS YCUIICHUS
(APY) PV. IIpocrass APY ’nazan’, “3anepxanHas’,
”ycuneHHas . TpeGoBaHuUs K LETSIM CUCTEM
APY.CucreMbl aBTOMaTH4€CKOM MOACTPOMKA YaCTOTHI
rereponuHa (AITYID): cratnueckas; acraTuyeckas.
TpeboBanus k nemsim cuctem AITUT.

Hroro

Ncrounnku u kinaccuuKaims ToMeX paguonprueMy
(BHEIIHUX IYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
MIPOMBITIUICHHBIX M KOCMHYECKHUX IITYMOB.
AOCOIIOTHAS U OTHOCHUTENbHAS IIIyMOBast
TeMIiepaTypa NpHueMHBIX aHTEHH. BHYTpeHHHE ITyMBI
PVY. KoaddunmeHT uryma u nrymoBas TeMneparypa
npueMHUKa. MeTOIbI TTOBBIIIIEHUS
IIOMEX0YCTONYMBOCTU.OLIEHKA UyBCTBUTEIBHOCTH PY
C HaCTPOCHHOW aHTEHHOM, C HEHACTPOCHHOMN
aHTEHHOM, C MAarHUTHOM aHTeHHOI. Bo3MOXKHBIE
MEpbI TOBBIIIEHUSI YYBCTBUTEIBHOCTH PY.

[1K-12,
[1IK-14

IK-12,
[1K-14
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Hroro

9 Hudposas
neMmonynsuus B PY

10 3akiroueHue

JlemMonynsuus Ha OCHOBE BBIICIICHUS KOMIIJIEKCHOM
aMILIUTYbl CUTHAJIA TPOMEKYTOYHOM YaCTOTHI ITPU
MOMOIIIH U(DPOBBIX KBAAPATYPHBIX
npeoOpazoBareneil. Beiienenrne KOMIIEKCHOM

AMIUIMTYABI U3 aHAJIOTOBOI'O CUI'Halla HpOMC)KYTO‘{HOI;'I

‘IaCTOTbI.BBI,Z[CJ'IeHI/Ie KOMILJICKCHOM AMIUIMTYAbI U3

our(poBaHHOTO CUTHAJIA POMEKYTOUHON YaCTOTHI.

N

[K-12,
[1K-14

Hroro

[IpoektupoBanue u pacuet PY 1o 3aganHbim
MoKa3zaressiM (KpUTepHusiM) KauecTna ¢
HCIIOJIB30BAaHUEM COBPEMEHHOM 3JIEMEHTHOMN
6a3p1.MeTo/IbI SKCTIEPUMEHTAIBHOTO HCCIIEI0BAaHUS
napametpoB PY u ux QyHKIMOHATBHBIX
y3io0B.Hamnpasnenusi, mpo6iaemMbl U MePCHEKTUBBI
paszsutus PY mnsa PJIC cnermanbHOro Ha3HAuYCHUS.

Hrtoro

[EEN

[K-12,
[1K-14

1

Hroro 3a CEMCCTP

Hroro

32
32

5.3. Pa3aesibl AMCHMINIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IIUMHU)

U o0ecneynBaeMbIMH (IOCJIEAYIOIIUMH) TUCHHUILIMHAMHA

Paznensr tuCHUIIMHbI ¥ MEKIUCIUIUIMHAPHBIE CBSI3H C 00ECTICYMBAIOIIMMHE (IIPEIBIIYIINMHU) U

o0ecrnieunBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCIUTUIMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.

Tabnuna 5.3 — Pazaensl AUCIUTUTMHBL U MEXKIUCITUTIIMHAPHBIC CBA3U

Ne pasaciioB JTaHHOU AUCHUIIIMHBI, U1 KOTOPBIX HeO6XOI[I/IMO HU3YUCHUC

CornacoBaHa Ha noptane N2 25505

Hanmenosarue o0ecreunBaIMX U 00€CTIeYnBaeMbIX TUCIUILINH
JTUCITUTUTIH
1 2 3 4 5 6 7 8 9 10 11
[IpenmecTByromMe TUCIUTLTAHB

1 Pagnoniepenaroniue
YCTPONCTBA CUCTEM + + + + + + + +
MOOWMIJIBHOW CBSI3U
2 PacnpoctpaHneHue
PaauoOBOIIH U AHTEHHO- + N N
bugepHbie ycTpOiicTBa
CHUCTEM MOOWIIBHOU CBSI3U
3 CxeMOTeXHUKA
TEJIEKOMMYHUKAIIMOHHBIX =~ + + + + + + + + + + +
YCTPOWCTB
4 Teopus dIEKTPUUECCKUX

COPHA STCKTpHHCC + + + + + + + + + +
nenen
5 Hudposast 06paboTka +
CUTHAJIOB
6 DneKkTpoHuKa + + + +
7 PagnonpueMHslie
YCTPOMCTBA CUCTEM + + + + + + + + + + +
MOOUJIFHOU CBSI3H

[Tocnenyromme TUCUUTUIMHBI
8



1 Pagunorexunueckue
CHUCTEMbl MOHHTOPUHTA

2 PaguonpueMHbie
YCTPOMCTBA CUCTEM + + + + + + + + + + +
MOOWIJILHON CBSA3U

5.4. CooTrBeTcTBHE KOMIIETEeHIMI, JOPMUPYEMBIX P U3yYEeHUM TUCHHUILUIUHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCLUMIUIMHBI, U BHJIIOB 3aHITHUN
NpEeICTaBICHO B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIUIUIMHBI, U BHJIOB
3aHSATUN

Bune! 3ansatuil

@OopMBI KOHTPOJIA

Komnerennuu

Jlex
[Ipak. 3aH.
JIa6. pab

KCP (KII/KP)
Cam. pa0.

+
+

I1K-12 + + + JlomarHee 3agaHue,
Koncnekr
CaMOITIO/ITOTOBKH,
3amura otuera, OTUeT
110 J1abopaTopHOM
pabote, Ompoc Ha
3aHATUIX, 3aluTa
KYpPCOBBIX TTPOEKTOB
(pabor), Tect, OTuer o
KypcoBoii pabore,
JMuddepenunpoBaHHbIil
3a4er

I1K-14 + + + + + JloMariiHee 3aanue,
Koncnekr
CaMOITO/ITOTOBKH,
3amuTa otyera, OTUeT
10 J1abopaToOpHOU
pabote, Ompoc Ha
3aHATHAX, 3alIuTa
KYPCOBBIX TTPOEKTOB
(pabor), Tect, OTuer o
KypcoBoii pabore,
HuddepenmmpoBanHbiit
3a4eT

6. UuTepakTBHBIC MeTOAbI U (GOPMBI OPraHU3aNUH 00yYEeHU
He npenycmorpeno PVYIL

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopatopHbIX padoT npuBeneHo B Tabnue 7.1.
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Tabnuna 7.1 — HaumeHoBaHue 1a00paToOpHBIX paboT

3 2 E
2 = g
Z > 5
HazBanus paznenos HaumenoBanue 1abopaTopHbIX padoT 5" S5
o S E
X o =
a S g
= S
6 cemectp
2 Bxoansle ycrpoiictBa  MccnenoBanue kone0aTeapHOro KOHTypa ¢ 4 [K-12,
PY AJIEKTPOHHOMN NEPECTPOUKON YaCTOTHI. I1K-14
HccenenoBanue quana3oHHON BXOJAHOMW LENU IIPU 4
Pas3INYHbIX CBA3AX C HEHACTPOECHHON aHTEHHOM.
Hroro 8
3 Yeunurenu HccnenoBaHue 1Mana3oHHOTO CEJIEKTUBHOIO [1K-12,
pamuouactotsl (YPY) PY  ycunurens paguodacToThl. [1K-14
Hroro
6 JleTexTopsl HccnenoBanyue aMIUIMTYAHOTO AETEKTOPA. [K-12,
(meMonynsITopsl) Wroro [1K-14
panrocuraanoB PY
Hroro 3a cemectp 16
Hroro 16
8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaunmeHnoBaHMe MpakTUYECKUX 3aHITHI (CEMHUHAPOB) IPUBEACHO B Ta0mwuIle &.1.
Tabnuna 8.1 — HauMmeHoBaHue NPaKTUYECKUX 3aHATHH (CEeMHHAPOB)
3 =i
2 = 5
Z > 5
HasBanus pasnenon HanMeHOBaHMe MPaKTHYECKUX 3aHATHIl (CEMUHAPOB) = 5 7 S5
o S E
S o =
2 o' 9
e Z
= S
6 cemecTp
2 Bxoansle ycTpoiictBa  Pacuer mapameTpoB nmapasuieabHOTO U 2 IK-12,
Py MOCJIeIOBATENILHOTO KOJIeOaTeIbHBIX KOHTYPOB. [1K-14
Pacuer mapamerpoB Bl] ¢ HeHacTpoeHHBIMU 2
AQHTEHHAMH.
Pacuer mapamerpoB BI] ¢ HacTpo€HHBIMH aHTEHHAMM.
Hroro 6
3 Yeunurenu Pacuet nmapamerpoB YPU ¢ ¢pukcupoBanHOH [1K-12,
pamuouactotsl (YPY) PY  HacTpoiikoid. [1K-14
Pacuer nmapamerpoB nuana3oHHbsx YPY. 2
HTtoro 4
4 TIpeobpa3zoBarenu Pacuer napamerpos I1Y ¢ kBagparnynoit BAX CM. 2 [K-12,
gacrotsl (IT') PY Pacuer mapamerpos I[1Y ¢ iuneliHO-moMaH0#t BAX 2 IIK-14

CM.

CornacoBaHa Ha noptane N2 25505
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Bp160p MpoMeKyTOYHOM 4aCTOTHI
cyneprerepoauHHoro PY.

9. CamocrosiTesibHasA padoTa

HTtoro 6
5 Yeunurenu Pacuer napamerpos YIIU-1. 2 IIK-12,
MPOMEKYTOUHOM HACTOTEL  pacyer mapamerpos VIIU-2, VITU-3, VIIU-4. 2 [IK-14
(YII4) PY

Utoro 4
6 [lerexTopsl Pacuet napamerpos A/I. 2 MK-12,
(nemonynsTopeI) Pacuer mapamerpon U/I. 2 IIK-14
panuocursanos PY

Hroro 4
7 Cuctemsl Ouenka mapametpoB cucteMbl APY u cuctemsr AITY. 4 [1K-12,
ABTOMAaTUYECKOTO Wroro 4 [1K-14
perynupoBanus PY
8 Paguonomexu u Onenka 4yBcTBUTENIBHOCTH PY ¢ HacTpoeHHBIMU 2 [K-12,
YyBCTBUTEIBHOCTH PY AHTCHHAMH. [1K-14

Onenka 4yBCTBUTENBHOCTH PY ¢ MarHuTHOM 2

AQHTEHHOM.

Htoro 4
Hroro 3a cemectp 32

7 cemecTtp

11 IIpoexTupoBaHue CornacoBanue ¢ IpenoaaBaTeieM BEIOPaHHbBIX 14 1IK-12,
PauoNPHUEMHOTO HEJIOCTAIOLINX UCXOAHBIX TaHHBIX IS [1K-14
YCTPOMCTBA IIPOEKTUPOBaHMS PY B COOTBETCTBHM C KOHKPETHBIM

T3.CornacoBanue ¢ npenogasBareiem u

KOPPEKTUPOBKA BEIOPAaHHOMN CTPYKTYPHON CXEMBI

poeKkTUpyemMoro PY 1 pacueToB ero TEXHUYECKUX

apaMeTpoB: KOAPPUIIMEHTa YaCTOTHOTO JHAara3oHa;

YyBCTBUTEIBHOCTH; KO3(ppuimenTa ycunenus;

n30upareNnbHOCTEN O MENIAIOIIKM KaHajlaM IpUeMa;

JMHEWHBIX U HEJIMHEHHBIX UCKaKEHUH PaJUOTPaKTa U

JIETEKTOpa; aMILTUTYTHO-4YaCTOTHBIX U (pa3o-

YAaCTOTHBIX XapaKTePUCTUK PaMOTPAKTa;

XapaKTEPUCTUK CUCTEM aBTOMAaTU4yeCcKOn

PETyYIUPOBKH YCUJIEHUS U aBTOMaTUYeCKOM

MOACTPOMKHU YaCTOTHI F€TEPOIMHA. Y UET 3aMEUaHU U

PEKOMEHAALINN ITPETIOAaBATENs IPU KOPPEKTUPOBKH

cocTaBiieHHOM nosicauTensHoM 3anucku (I1311) u

yeprexeid (U) k cnpoextupoBanHoMy PV (mocie

nposepku [13I1 u Y npenonasarenem).llonydyenue

«JIOITyCKay K 3aIlUTE CIPOCKTUPOBAHHOTO PY.

Hroro 14
Hroro 3a cemecTp 14
Hroro 46

Bunael camocrositensHOM paboThl, TPYAOEMKOCTh U (OPMHpYEMble KOMITETEHIIUH MPECTABICHbI B

Tabmuue 9.1.

CornacoBaHa Ha noptane N2 25505
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Tabnuma 9.1 — Busbl caMocToATeNbHOM paboThl, TPYAOEMKOCTh B (POpMUpPYEMbIe KOMIIETEHIHH

3 0]
= z =
3 = =
. 2 O =
Bunwl camocrositensHOU S a 0
Hazpanus pa3znenos 5 &5 DopMbI KOHTPOJIS
paboThI e S g
S S =
2 o 2
= S/
6 cemectp
1 BBenenue [TpopaboTka JIEKITMOHHOTO 2 [1IK-12, Koucmexr
Marepuaia I1K-14 CaMOIIOArOTOBKH, TecT
Uroro
2 Bxoansle ycrpoiictBa  Iloaroroska k 4  TIK-12, JlomaiHee 3ananue,
1% MPAKTHYECKUM 3aHATHIM, [1K-14 3amuTa otyera, Koncrekr
ceMUHapaM caMonoaroroBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 HagaHHTHHX’ PquT 1o
TOPHOI T
Marepraa naboparopHoii pabote,
Tect
OdopmieHHE OTYETOB 110 6
J1abopaToOpHBIM paboTam
Uroro 12
3 Veunurenu IToaroroBka K 2 [1K-12, Jlomamnee 3aganue,
pamuouactotsl (YPY) PY  mpakTudeckum 3aHSATHSAM, [1K-14 3amura otuera, Koncnekr
ceMuHapam camomnoArotoBku, Omnpoc
Ha 3aHATUAX, OTYET 1T
[IpopaboTka JIEKITMOHHOTO 2 3633 ’ 9 g 0
MaTepHana naboparopHoii paboTe,
Tecr
OdopmiieHre 0T4eTOB 10 3
n1a0opaTopHBIM paboTam
Hroro
4 TIpeoGpa3zoBarenu IToaroroBka k [1K-12, JlomamHee 3aganue,
yactoTsl ([TH) PY MPaKTUYECKUM 3aHATUSIM, [1K-14 Koncnekr
ceMUHapaM caMonoarotoBku, Omnpoc
[TpopaboTKa JEeKIIMOHHOTO 4 Ha 3aHATHAX, TecT
Marepuana
Uroro 12
5 Veummrenn IToaroroBka K 4 I1K-12, JloMamrHee 3a1anue,
MPOMEKYTOYHON YaCTOTHI TPAKTUYECKUM 3aHITUSIM, [1K-14 Koncmekr
(VIIY) PY CEMHHapaM CaMonoJAroToBku, Onpoc
[TpopaboTKa JEKIIMOHHOTO 2 Ha 3aHATHAX, Tec
Marepuasna
Uroro
6 [leTrexkTopsl [ToxroroBka k IK-12, JloMaiiiHee 3aj1aHue,
(memMomysITOpHI) MPAKTUYECKUM 3aHSATHSIM, [1K-14 3amura ot4yeta, KoHCIIEKT
panuocursanos PY ceMUuHapaMm camomnoarotoBku, Omnpoc
[TpopaboTka JTEKITMOHHOTO 2 Ha 63 aHiITHIIX, UOquT 1o
MaTepHana nabopaTtopHoii padore,
Tect
Odopmienne oT4eToB 10 3
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1abopaTopHBIM paboTam
Hroro
7 CucTeMsl IToaroroBka k [1IK-12, JloMamrHee 3aganue,
ABTOMAaTUYECKOTO IIPAKTUYECKUM 3aHATHSIM, I1K-14 Koncnexr
peryaupoBanus PY ceMuHapaMm camomnoarotoBku, Onpoc
Ha 3aHsATUsX, Tect
[TpopaboTka JTEKIIMOHHOTO 2 asa » 18C
marepuala
Hroro
8 Panuonomexu u [ToaroroBka k [1K-12, Jomamnee 3aganue,
YyBCTBUTEIBHOCTHh PY MPAKTUYECKUM 3aHSATHUSIM, I1K-14 Koncnekr
CeMHUHapam caMonoJroroBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 Ha 3aHATHAX, TecT
Mmarepuala
Hroro
9 Hudposas [IpopaboTka JIEKITMOHHOTO [TK-12, Koncnekr
neMmoxnynsauus B PY Marepuana [1K-14 CaMOIIOITOTOBKH, TecT
Hroro
10 3akmroueHue [IpopaboTka JIEKITMOHHOTO [TK-12, Tect
Marepuasa I1K-14
Uroro 2
Hroro 3a cemecTp 64
[ToaroroBka u crada 36 DK3aMeH
HK3aMeHa
7 cemecTp
11 IIpoexTupoBaHue BrimonHeHue KypcoBoro 84 TIK-12, 3amuTa KypcoBbIX
pazuoONpPUEMHOTO npoekTa (paboTsl) [1K-14 npoekToB (pador), Tect
yCTpOMCTBA Vroro 84
Hroro 3a cemectp 84
Hroro 184

10. KypcoBas pa6ora (mpoeKr)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUH W (OpMUpyeMble KOMIIETEHIIMM B PAMKaxX BBIMOTHEHHS
KypcoBoii paboThl (mpoekTa) npeacrasiaeHs! Tadmuie 10.1.
Tabmuma 10.1 — TpyaoeMKoCTh ayIUTOPHBIX 3aHATHH U (QOopMUpyeMble KOMIETEHIMH B paMKax
BBITIOJTHEHUSI KyPCOBOM paboTHI (TIPOEKTa)

> - o]
HaunmeHnoBaHue aynuTOPHBIX 3aHATHHA T8 E QA E‘ =35 g=
7 cemecTp
CornacoBaHue ¢ penoaaBaTeaeM BHIOPaHHbBIX HEIOCTAIOIINX 10 [1K-12, [1K-14

HNCXOOHBIX JAHHBIX JJIA MPOCKTUPOBAHUA PV B cooTBeTCTBHH C
koHKpeTHbIM T3.CornacoBaHue ¢ npenoaaBareneM u
KOPPEKTUPOBKA BEIOPAHHOM CTPYKTYPHOM CXEMBI IPOEKTHUPYEMOTO
PY u pacueToB ero TeXHUYECKUX MapaMeTpoB: koddduirenrta
YaCTOTHOI'O AMAaIa30Ha; YyBCTBUTEIbHOCTH; KO3 dumeHTa
YCHIICHUST; U30UPATEIBHOCTEN 110 MEIIAINIUM KaHATaM MpUeMa;
JIMHEWHBIX U HEJIMHEHHBIX UCKAKEHUN PaMOTPAKTA U JE€TEKTOPA;
AMIUIMTYIHO-9aCTOTHBIX U (1)330-‘{aCTOTHI>IX XapaKTCPUCTUK
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paAMOTpaKTa; XapaKTEPUCTHK CUCTEM aBTOMAaTH4YeCKOM
PETYIUPOBKH YCWICHUS U aBTOMATUYECKON MOJCTPONKU YacTOTHI
reTepoJinHa. Y4eT 3aMeUaHuil 1 peKOMEHAAIMI MPEernoaBaress npu
KOPPEKTUPOBKH COCTaBIIEHHOU nosicHuTenbHOU 3anucku (I1311) u
yeprexeit () x cipoextupoBanHoMy PV (mocne nposepku 1311 n
Y npenonasarenem).Ilomyuenue «gomnyckay» K 3aliure
cripoekTupoBaHHoro PY («3auery).

Hroro 3a cemecTp

10

- U ap.

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)
[IpumepHas TemaTrKa KypcOBBIX paboT (IIPOCKTOB):
—  IIpueMHHK COTOBOH pauOCBA3H.
—  IIpueMHHK NEHIKMHTIOBOM paguOCBA3H.

—  IIpueMHHK CIIlyTHMKOBOM PaJHOCBS3H.

—  IIpueMHUK CIyTHUKOBOTO PaJiMOBEIIAHHU. .
— IIpueMHUK CIyTHMKOBOTO TE€JIEBELAHUS.

— IlpueMHUK paguopeneiiHON CBSI3U.
—  IIpueMHHK paHONIOKALIMOHHBIN.

11. PeiiTuHroBasi cucreMa /IVisi OHEHKH YCIIeBAeMOCTH 00y4YAKOIIUXCH

11.1. baniabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MaxkcuMasibHBIN
. MaxkcumatbHBIT MaxkcumatbHbBIT
DneMeHThl yueOHOI 0as 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ Ganin 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauaia cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemectp
JomaniHee 3a1aHue 6 18
3amura oTyeTa 12
Koncnekr 4 3 10
CaMOIIOITOTOBKHU
Omnpoc Ha 3aHATHAX 2 2 6
Otuet no nabopaTopHoii 12
pabore
Tect 4 4 4 12
Hroro makcumym 3a 16 27 27 70
nepuoa
OK3aMeH 30
Hapacratomum urorom 16 43 70 100
7 ceMmecTp
3amuTa KypcoBBIX 30 30
poeKToB (pabdot)
OTueT 1Mo KypcoBoi 20 25 25 70
pabote
Htoro makcumym 3a 20 25 55 100
nepuoa
14
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' HapacTarommm uTorom 20 45 100 100

11.2. IlepecyeTt 0a/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabmume 11.2.
Tabmuma 11.2 — Ilepecuer 6ai10B B OIICHKH 32 KOHTPOJIBHBIE TOYKH

bael Ha 1aTy KOHTPOJIBHOUM TOUKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% no 89% ot makcuManbHON CyMMBI OaioB Ha jary KT

4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cymMMbI 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OICHKY MPEICTaBICH B TAOIHIIE
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma 6anos,

Ouenka (I'OC) YYHUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85-89 B (ouens xoporo)

4 (xopo1110) (3a4TeHO) 75-84 C (xopor1o)
70-74
65 - 60 D (ynoBieTBOpUTENBHO)

3 (YI1OBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpecTenio)
2 (HeynOBIIETBOPHTEHHO) (HE Huxe 60 6amios F (neynoBneTBopHUTENbHO)

3aYTEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITHOHHOE o0ecTieyeHue TUCIUIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. VerpoiictBa npuema u 0o06paboTku curHanos: YueOHoe nocodue / [lymkapes B. II. - 2012.
201 c. [OnextponHbIi pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 10.05.2018.

12.2. lonoiHuTeAbHAS JIUTEpPATypa
1. Onumyk A.I. u np. Paguonpuemusie ycrpoiictBa: YuebHoe nmocobue s By30B. — MUHCK:
Hogoe 3nanue, 2006. 240 c. (Hanuuue B 6ubnunorexke TYCVYP - 54 7k3.)
2. [TMammxoB B.B. Pagmonpuemnsie ycrpoiictBa. M.: Pamuo u cBsa3b, 1984. — 392 c. (Hayimune B
ouommoreke TYCVYP - 63 3k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOUSA

12.3.1. YueOHO-MeTOAMYECKOE NTOCOOHE 10 NPAKTHYECKUM 3aHATUIM M CAMOCTOSATEJIbHOI padore
NP NOArOTOBKEe K HUM
1. «Paguonpuemusie ycrpoiictBay: COOpHUK 3a1a4 U ynpaxHenuit / Menuxos C. B., SIkymeBuy
I H. IIymkxapes B. II. - 2015. 94 c. [DnexrponHsii pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4939, nara o6pamenus: 26.04.2018.

12.3.2. YuyeOHO-MeTOAUYECKHE TOCOOUS 110 J1A00PATOPHBIM PaloTaM U CaMOCTOATEeIbHOI padoTe
NPH MOAT0TOBKE K HUM
1. HccnenoBanue koie0aTeIbHOTO KOHTYpa C DJEKTPOHHOM TMEPECTPOHMKON YacTOThI: YUueOHO-
METOAMYecKoe Tmocodue mo JraboparopHoit pabore B kommbroTepHoit cpene QUCS / IMymkapes B. II. -
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2012. 25 c. [Dnekrponsblii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1575, nara
obOpamenus: 26.04.2018.

2. Paguonpuemnsle ycrpoiicTa: MccnenoBanue AMana3oHHOTO MPECENEKTOpa MPH PAa3TUUHbIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOI: MeTonuueckue yka3zaHHUs MO BBIOJHEHUIO JaO0OpaTOpHBIX padoT /
[Mymkapes B. II. - 2016. 39 «c¢. [Onekrponusii pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/6534, nara obpamenus: 26.04.2018.

3. HccnenoBanue aMIUTHTYIHOTO JETEKTOpa: Y4eOHO-METOIUIEeCKOe TOCOOHUe 10 JIabopaTopHOi
padore / Ilymkapes B. II. - 2012. 25 c. [DnekrpoHHbli pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/1622, nara oopamenus: 26.04.2018.

4. VccnemoBaHue AMANa3OHHOM BXOMHOW MLIENH TNPH PA3IUYHBIX CBA3SIX C HEHACTPOEHHOM
aHTCHHON: Y4eOHO-MeToquYecKoe mocobue mo Jraboparopuoit pabore B kommberotepHoi cpene QUCS /
I[Iymkapes B. II. - 2012. 27 c¢. [OnekrpoHHslii pecypc] - Pexum  pocryma:
https://edu.tusur.ru/publications/1576, nara o6pamenus: 26.04.2018.

12.3.3. YueOHO-MeTOAUYECKHE OCOOUS /ISl 3AHATHH 10 KYPCOBOMY IIPOEKTHPOBAHMIO U
CaMoOCTOSATEJbHOI padoTe NPU NMPOEKTUPOBAHUH

1. PapuonpuemHble ycTpoiicTBa: VYueOHOe mocobue IO KypcOBOMY IPOEKTHPOBAHHIO /
[Mymkapes B. II. - 2012. 278 c¢. [DnekrponHbii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/1522, nara obpamenus: 26.04.2018.

2. YyBCTBHUTEIBHOCTh PATUONPHEMHBIX YCTPOUCTB: YueOHOe mMmocoOue aJisi JISKIMOHHBIX H
IPAKTUYECKUX  3aHATHH, KypCOBOIO IPOEKTUPOBAHUS, CaMOCTOATEIbHONH paboOThl  CTYIAEHTOB
panumoTexHHYecKux crenuanbHocTedt / MemuxoB C. B. - 2015. 99 c. [OnekrponHslii pecype] - Pexum
noctymna: https://edu.tusur.ru/publications/5109, nara obpamenus: 26.04.2018.

12.3.4. lonosiHUTEIbHOE YUeOHO-METOAMYECKHE MOCOOHSI 110 CAMOCTOATEILHOI padore

1. CamocrosrenbHas paboTa CTyOeHTa NpU HM3YyYCHUH JAUCLUUIUIMH  MaTeMaThu4yecKo-
€CTECTBEHHOHAYYHOT0, 00menpodecCHOHANIbHOTO (MpOo(heCCHOHANBHOTO), CIENHAIBHOTO  ITUKJIOB:
VY4ebHo-MeToMuecKoe nocodue mo camocrosrenbHoi pabore / KomorpusoB B. A., Menuxos C. B. -
2012. 9 c. [DOnextponnHblii pecypc] - Pexum nmocryma: https://edu.tusur.ru/publications/1845, nara
oOpamenus: 26.04.2018.

12.3.5. YueOHO-MeTOAMYECKHEe MOCOOUSI IS JIMI[ C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI H
HHBAJIHI0B

Y4eOHO-MEeTOJMUECKUE MaTepUatbl JIIsl CAaMOCTOSATEILHOW U ayIuTOPHON pabOThl 00YYArOIIUXCS
M3 4Yucia vl ¢ OrpaHuuYCHHBIMU BO3MOKHOCTAMM 300POBbA U MHBAJIUJA0B IMMPECAOCTABIAIOTCA B (bopMax,
aIaTHPOBAHHBIX K OTPAaHHYCHHUSIM UX 37I0POBbsI M BOCHIPUSATHUS HH(DOpMAIIHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPH(PTOM.

JIJ1s1 TN ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B MIe4aTHOU (opMme.

JJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHoM (opme.

12.4. IIpo¢eccnonaibHble 0a3b1 JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. https://elibrary.ru — nayunas snekTpoHHas OHOIHOTEKA.

2. https://edu.tusur.ru — mHayano-o6pazoBarenbublii nopran TYCVYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3sl gaHHBIX, HH)OPMAIIMOHHO-CIIPABOYHBIE U
TIOUCKOBBIE CUCTEMBI.
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13. MarepuajibHO-TEXHUYeCKOe o0ecnedeHue TMCIHUIIMHBI U TPedyemoe MporpaMMHoe
ob0ecrnieyenune

13.1. O0mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecne4eHH 0
AUCHMILTUHBI

13.1.1. MarepuaJibHO-TeXHHYeCKOe M IPOrpaMMHOe obecredyeHue Il TeKINOHHBIX 3aHATHI
Jns mpoBeneHusl 3aHATHM JEKIMOHHOIO THIA, TPYNIIOBBIX W WHIAWBHUIYAJbHBIX KOHCYJbTALIWM,
TEKYLIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTallMU UCIOJIb3yeTCsl yueOHasi ayAUTOpPHUs C KOJIMYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
J€MOHCTpallMOHHOE 000pylOoBaHME U Y4eOHO-HAIIsAHbIE MOCOOus, oOecreyMBarolIe TeMaTHYECKUue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. Marepua/ibHO-TeXHHYECKOE U IPOrPaMMHOe o0ecnedyeHue IJIsl MNPAKTUYeCKUX 3aHATHI,
JJIS1 J1a00PATOPHBIX PadoT, 1JI KYPCOBOI0 MPOEKTUPOBAHUS

CHCI_[I/IaJII/I?;I/IpOBaHHaSI yqe6Ha;1 AyIuToOpuda IJid MOPOBCACHUA 3aHSTUN MMPAKTUYCCKOIO THIIA,
yueOHasi ayquTOpHs 1715l IPOBEACHUS 3aHATHI 1a00paTOPHOTO TUMA, yueOHast ayTUTOPHS AJIsi TPOBEACHUS
3aHSATUN CCMUHAPCKOI0 TUIIA, MOMCIICHHUEC i1 KypPCOBOI'0 IMPOCKTUPOBAHUA (BI)IHOJIHGHI/ISI KYpPCOBBIX
pabor)

634034, Tomckas obmacte, . Tomck, Bepmmauna ynmuna, a. 47, 427 ayn.

Onucanue uMeroIerocs 000pya0BaHUs:

- Jlocka MarHuTo-mMapkepHasi;

- Kommnsrorep;

- Ilima3meHHas maHenb;

- Cepgep (2 mwt.);

- Kommutekt ciennanu3upoBanHol yueOHON Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmmHOe oOecrieueHueE:

- 7-Zip;

— AVAST Free Antivirus;

— Adobe Acrobat Reader;

— [Far Manager;

— Google Chrome;

— Microsoft Windows Server 2008;

— Microsoft Windows XP;

— Mozilla Firefox;

— OpenOffice;

— Operg;

— Opera Developer;

— Qucs;

— Scilab.

13.1.3. MaTepuaabHO-TeXHUYECKOE H MPOrpaMMHoe ofecredyeHHe A1 CaMOCTOATeILHON padoThl

Jiist camocTosTeNnbHOM paboThl MCTIONB3YIOTCA y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PacIIONIOKEHHBIE TIO a/IpecaMm:

- 634050, Tomckast o6macTs, . Tomck, Jlennna npocrmexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 aygx.;

- 634034, Tomckast o6nacTh, . Tomck, Bepiauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6macTs, T. Tomck, Bepmmanna ynuna, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mmebenb;

- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHl MONKIIOUYEeHbl K ceTu «lHTepHeT» M o00ecrnednBaroT IOCTYI B 3IEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyenb nporpaMMHOTo 0OECIICUEHUSI:

- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHUYECKOE o0ecniedeHne TUCIUIITTUHBI J1JIsl JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIU/I0B

OcBocHME NUCIUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSI I HHBAJUIAMH
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUECHHsI OOILIEro U CrelruaIbHOr0 Ha3HAuYEHUSI.

[Tpu 3aHsATHSX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CPEICTB W JIPYTHX TEXHUYECKHUX CpEACTB
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaHHS
Ui 00y4aromuXcsi ¢ UHBAIMIHOCTBIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCS OOydalomuecs C HapyIIeHUEM cliyxa, 00OpyIOoBaHA KOMIBIOTEPHON TEXHHKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOM, ANEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JEKUMOHHBIX U YU€OHBIX ayJUTOPHIX BO3ZMOKHOCTH MMPOCMOTPA YAAICHHBIX 00BEKTOB (Hampumep, TEKCTa
Ha JIOCKE WM CJIai/ia Ha SKpaHe) MPU OMOIIU BUACOYBEITUIHUTEIICH ISl KOM(POPTHOTO TPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO ammapara
HCIIONIL3YIOTCSl QJIFTCPHATHBHBIC YCTPOWCTBA BBOAA HMH(OpPMAIMM W JAPYrUe TEXHUYECKUE CPEICTBA
npuema/nepenadd yueOHOM HHQPOpMAlMKU B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIIOAEH C MHBAJIIMIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHAIUM 110 OPTraHU3AIUHN U3yYeHHs
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MaT€puaJoB U METOAUYECCKHUE PEKOMEHIAIU U
I[J'ISI OL€CHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a HHCHHHHHHOﬁ
KOMHGTGHHI/II\/'I HCIOJIB3YIOTCA OLICHOYHBIC MAaTCpHalibl B COCTABE!

14.1.1. TecToBEBIE 3aHaHUSA
1

IlepecTpoiika 4acTOTHI AUATIA30HHOTO HMurepBain 4acTor, B pefesax KoToporo

pauﬂonp“éMHOFO yCTpOﬁCTBa 3TO paLII/IOHpI/IéMHI/IK npu HepECTpOﬁKe YaCTOTHI COXPAHACT CBOU
OCHOBHEIE TIAPAMETPEI

CrocoOHOCTh paaroONPUEMHHKA TIPHHAMATH C1a0bie
CHT'HAJIBI B MHTEpBAJIC YaCTOT, B KOTOPOM OH JOJDKEH paboTaTh

CrocoOGHOCTh paMoONPUEMHHKA MOAABISTE CHIIBHbIE
CHTHAJIBI 3a TIPE/IeNIaMH YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CriocoOHOCTh panonpuéMHNKa 00eCIeYnBaTh
peabHyI0 YyBCTBUTEIBHOCTH B HHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTaTh

2
YyBCTBUTEJIBHOCTH PAAUONIPUEMHOTO CrocoOHOCTh paAnONPUEMHIKA PUHUMATH CHUITbHBIC
YCTPpOiicTBa 3TO CUTHAJIBI

CrocoGHOCTb paONPHEMHHIKA 00€CTIeYHBAT
TOYHOCTh HACTPONKH PaJHONPHEMHOTO YCTPOCTBA B HHTEPBAJIE
YacTOT, B KOTOPOM OH JI0JDKEH paboTarh

CrocoOHOCTh paguoNpUEMHNKA IPUHAMATE CIa0ble
CHTHAJIBI CPEAU LITYMOB

CrnocoGHOCTh paroNpPUEMHHKA MTOAABISATH MEIIAIOIINE
CHJIbHBIE CHTHAJIBI
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3

Peanbnan YYBCTBUTEJIBbHOCTDb 3TO

Benmnuuna 3.11.c. curHana B AHTCHHE, IIpHU KOTOpOI71
HaIps’KCHUE CUI'Hajla Ha BbIXOJC HpI/IéMHI/IKa IIPCBLIACT
Harps>XEHUE B 3aITaHHOC YHCJIO pa3

BenuuunHa 3.1.c. (HOMHHAJIBHON MOIIHOCTH) CUTHAJA B
aHTEHHE, IIPH KOTOPOil HalpshKeHHE (MOIHOCTh) CUTHAJIa Ha
BBIXOJIC IPUEMHUKA MAKCHMAJIBbHO

BenmunHa 3.71.¢. (HOMHHAJIBHOW MOIITHOCTH) CHTHAJIA B
aHTEHHE, IIPH KOTOPOH HaNpspKeHHe (MOIIHOCTE) CHI'HANA Ha
BBIXOZI€ MPUEMHIKA MUHHMAJIBHO

Benuuunna 3.1.c. (HOMHHAJIBHOH MOIIHOCTH) CUTHAJIA B
aHTEHHE, IIPH KOTOPOil HalpsKeHUe (MOIHOCTh) CUTHAJIa Ha
BXOJl€ IPUEMHIKA TIPEBBILIACT HAMPSHKEHHE (MOIIHOCTD) ITOMEX
B 33JIaHHOE YMCIIO Pa3

4

PaguonpuémHuka, xapakrepusylouieics
TAHIeHIHAJIbHOI YyBCTBUTEIbHOCTHIO, 3TO

[TpréMHUK CUTHAJIOB C YaCTOTHON MOAYJISILIMEH

HpI/IeMHI/IK TCJICBUSHOHHOI'O BCIIaHHUA

[puémuuk ¢ $ha3zoBoil Mogysiueit

[IpuéMHUK paguOCUTHAIOB C UMITYJIbCHOM
MOZYJISIMEN

5

u3oupareabHoii cucremnl npuémuuka: fc =100 M,
I1=200 Kr].[, fcoceuﬂero KaHaa 100.25 MFH

Onpenenurb K03¢GpPUUHEHT MPAMOYT0JbLHOCTH

1.0025

1.25

2.5

5.0

6

B paanoBeiaHuU JJIMHHOBOJIHOBOI'O U

AMIUTUTYIHAS MOTYIISIIHS

CPE€AHEBOJTHOBOI0 THANTA30HAX NJIMH BOJH UCIIOJb3YETCH

YacToTHass MOAYISIHS

KOM6I/IHI/IpOBaHHaH MOIYJISIUST

DazoBast MOTYIISLIUS

7
Kaxkoii Bua Moay/isinuu McnoJib3yercsi B YacroTHas
panuosemanuu B YKB nuanasone? Pasosas
AMnnuryaHas
KomOuHmMpoBaHHas
8
Omnpeaenurpb K03 PUUHEHT NepeKpbITHS 2
nepecrpoiiku no yacrore fc =500 ... 1500 k' 3
JHANA30HHOTO PAANONPUEMHMKA 1-5

9

Jarb onpejesieHue JJIsi paIuoNpHEMHOT0O
YCTPOIiCTBA I€TEKTOPHOTO THIIA

Pagnonpuémuuk, pabotaronuii 3a cU4€T YHEPTUH
9NIEKTPOMAarHUTHOH BOJIHBI

IIpréMHUK, HE MIMEIONUI YCUIIUTENBHBIX IEMEHTOB

ITpuéMHUK NpsIMOTO yCUIIEHHS

[TpuéMHUK cynepreTepoJMHHbII

10

Yka:kure THII pAHONIPUEMHHUKA

JleTexTopHbIi

[MpsiMoro ycueHns

uenb

CBepxpereHepaTHBHbIHI

Al ———  — ——] 1
|
! Bxomuaz | YPU [=] Jlerekrop —ﬂ‘-> VHY
! I
! I
|

ACHHXPOHHBIN

CornacoBaHa Ha noptane N2 25505

19



11

Ykaxure TUIl pAINONPUEMHUKA

H— Yeunurens }-l> JletexTop

TonoNTe bR OpATHAs CBAH B PEAIME
HET0BOIBYKAGHHOTO reHepaTopa

YHY

Bxonuas
uenb

CBepxpereHepaTiBHbII

CyneprerepoinHHbIN

Bpij

[Ipsimoro ycuiieHust

ITpsiMoro npeoOpa3oBaHUs ACHHXPOHHOTO THIIA

12

YKajkuTe THI PaAMONIPHEMHHKA

[y

1 VIIU = =

IIpsiMoro npeoOpa3oBaHUsl ACHHXPOHHOTO THIIA

CyneprerepoJHHBII

Beixo)

Tpecenexrop Jlerextop VHY

Q- 2

[MpsMoro npeoOpa3oBaHusl CHHXPOHHOTO THITA

CBepxpereHepaTHBHbII

13

YkaxuTe THI pagnonpHEéMHNKA

YHY

CymnepreTepoJHHHBIN MPUEMHUK C ACHHXPOHHBIM
JETEKTOPOM

Brix(

T—\ Ilpecenextop }» CM 1 }» VI 1 }v CM2 H VIIY 2 H JlerekTop F
B N

CynepreTepoJMHHBIN TPUEMHUK C CHHXPOHHBIM
JIETEKTOPOM

CymepreTepoJHHBIN MPUEMHUAK
CBEpXpETeHEePaTHBHOIO THIIA

CymepreTepoJHHBIN MPUEMHHK C IBYKPATHBIM
peoOpa3oBaHUEM YaCTOThI

14

Yka:xkure THII pAAMONIPUEMHHMKA

[TpuéMHUK ¢ IPSIMBIM NTPe0Opa30BaHUEM YaCTOTHI
ACHHXPOHHOI'O TUIA

A = -
Mpecengifop |— CM DHY viy | Boixon CBepxpereHepaTuBHbIN MPUEMHUK C OTHOKPATHBIM
/ek mpeoOpa3oBaHUEM YaCTOTHI
D T P [MpuéMHNK ¢ TPSIMBIM TPe0OPa30BaHIEM TACTOTHI
Hepectpotixa CHHXPOHHOTO THITA
r l—| VIIP |~ VIT v =
CBepxpereHepaTuBHbIH MPUEMHUK C IPSIMBIM
npeoOpa3oBaHMEM YaCTOTHI
15

Yka:xkute cxemy BII ¢ koMOMHUpOBaHHO#
CBSI3bI0 C HEHACTPOEHHOI AaHTEHHOM

A A A
\7/ ¥ Ccs

M
|
I Les L
L
Cyﬂi Ck K C‘%Z Lk CK;Z
T i

= T

a) 6) B)

i .
X Cyx Ccs
Cen Lk M
Lx Ryt Cen . Lx
¢ —Z T Cx Les. Cx
e)

r) )

=

AN |

(a)

©)

(®)

()

(m

(e)

16

Yka:kute ycjioBusi padothl quana3zonnoii BII ¢
HEHACTPOEHHOI AHTEHHOIl B peskuMe YIJHHEHUs

Pe3onanc aHTeHHBI (AaHTEHHOMW IETIH) BHIIIIE
JMamna3oHa

Pe3oHaHC aHTEHHBI (AaHTEHHOMW TIETTH) HUXKE
JIMana3oHa IPUHAMAEMbIX 4aCTOT

Pe3oHanc aHTeHHBI (AHTEHHOM 1enun) paBeH fiay
CHr'HaJa

Pe3onanc aHTeHHBI (aHTEHHO# 1ienn) paBeH T,
CUTHaJIa
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Ykaxure cxemy BIl ¢ BHelIHeeMKOCTHOM

(a)

CBSI3bI0 C HECHACTPOEHHOH AHTEHHOMH (6)
A A A (®)
()
()
|
Cyﬂ.l (e)
18
Ykaxure cxemy BII ¢ aBrorpancdopmaTopHOii U (a)
rajbBaHUYeCKOIl CBA3bIO ¢ AaHTEHHOI (6)
A A i{A (B)
M T TCCB (F)
-
I'Lcs Lx Lx L (}1)
Cyﬂi CK% %J CK% K CK7£ (e)
|
- T T

a) 6) B

A

b A
i{ Cyk
Ccs Lk M
. CK—Z Rt jcg Cx Lcs.
)

N

AN (|

ERIR

)
Ccn
K Ck |
7
r) €)
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Yka:kuTe OCHOBHOE Ha3HAYEHHE
aBTOMATHYeCKOI PeryJIupoOBKH YCHJICHHUS

I[J'Ii{ CTa6I/IJ'II/I33L[I/II/I YPOBH: CHUI'HAJla Ha BbIXO/JC
JACTCKTOpa

I[J'Ii{ CTa6I/IJ'II/I33L[I/II/I YaCTOThI CMT'HAJIa Ha BXOJ€
JACTCKTOpa

Jist crabmiin3anyy 4acToThl HACTPOMKH
TIpUEMHHKA

I[J'Ii{ CTa6I/IJ'II/I33L[I/II/I YPOBHA CMI'HAJIa Ha BXOAC
JACTCKTOpa

20

Onpeaenursb TUN cucTeMbl APY

Usx Jluneiinblii TpaKT
> NPUEMHHUKA

I

OHY |

Usx. JIeTeKTOpa

JIAPY

ABTOMaTHYECKas pETYINPOBKA YCUICHUS
«BIIEPEN

3anepxaHHAs aBTOMaTHYeCKas peTyINPOBKa
YCHUJICHHS

ABTOMaTHYECKas pETYINPOBKA YCUICHUS
«BIEPEN U «HA3ZAD

ABTOMaTHYECKas pETYINPOBKA YCUIICHUS
«Hazam

14.1.2. Dx3amMeHaLMOHHbIE BONIPOCHI
1. Ha3HaueHne M OCHOBHBIE XAapPAaKTEPUCTUKHU paguoONpHEMHBIX YCTpoHCTB (PY). CrpykrypHbIe

CXEMBI

PY, wux pmocromHCTBA M HENOCTAaTKH (JCTEKTOPHBIM TPUEMHUK,

CyHepreTepoaut, MpsiMOTo Mpeodpa3oBaHusi, pereHepaTuBHBINA, CBEpXpereHepaTuBHBIN ).
2. DKBMBAJICHTHBIE CXEMBI, ITAPAMETPbl U CBOMCTBA OTKPBITBIX HEHACTPOCHHBIX M HACTPOCHHBIX
MPUEMHBIX aHTEHH, PAMOYHBIX U (PEPPUTOBBIX IPUEMHBIX AHTECHH.
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3. Haznauenue Bxomno#t nenu (BILl) PY. Tpebosanus ko Bl PY. Cxemsr BI] ¢ HeHacTpoeHHOU
anteHHoil. Cxembl Bl ¢ HacTpoeHHOW aHTeHHOH. DneKTpoHHas nepectpoiika Bl, cxemsl, ycinoBus ams
BbIOOpa 3meMeHToB cxeM. Ocobennoctu BL] npuemnaukos nuanazonos YBY u CBY.

4. BI] ¢ eMKOCTHOM CBSI3pIO0 C HEHAaCTpoeHHOW aHTeHHOH. Koaddurment nuamnasona. 3meHnenue
pe30oHaHCHOTO KO3 ¢HUIMEeHTa Teperadyd npu mepecTpoiike. BpiOOp BeTUYMHBI €MKOCTH CBSI3H.
N36uparenbHOCTh. JI0CTOMHCTBA U HEIOCTATKHU.

5. BII ¢ MHAYKTUBHOM CBSI3bI0 C HEHACTPOCHHON AHTEHHOW. PEXKMMBI «yKOpPOUYEHHON aHTEHHBD) U
«yAJUHEHHOH aHTeHHb». Koadduuuent nuanazona. MismeHenne pe3oHaHCHOTO KO3 pHUIMEHTa NepeJadn
npu nepectpoiike. Bpibop BenmmumHBl CcBs3W aHTeHHBl co BIl. W3buparensHocTh. JlocTOMHCTBA M
HEIOCTaTKU.

6. BL] ¢ KOMOMHHpPOBAHHOW CBS3bI0 C HEHACTPOCHHOH aHTeHHOH. Koaddunument nuanazona.
V3meHeHne pe3oHaHCHOro Ko3hdUIMEeHTa Mepefayd IpH IepecTpoiike. BbpiOOp BenMUYMHBI CBA3M
anTeHHbl co BII. M30uparenbHOCTh. JJOCTOMHCTBA M HEJJOCTATKH.

7. BIl ¢ maruutHOM anTeHHOW. Koadduuuent auamazoHa. BeiOOp BeIMYHMHBI CBS3M aHTCHHBI C
MOCIENYIOIUM KackaaoM. l3MeHeHne pe3oHaHCHOro Kod(h¢uIMeHTa Mepenadyd Npu IMepecTporKe.
N36uparenbHOCTh. JI0CTOMHCTBA U HETOCTATKU.

8. BLl mpu HacTpoeHHOU aHTeHHE. YcioBusi coracoBanuss BIl c¢ antennoit. Ilapamerp
cornacoBanus. Koapduuuents! nepenaun Bl no HanpsbkeHHIo U 10 MOIIHOCTU. M30uparenbHOCTb.

9. Ha3nauenne U OCHOBHblE TOKa3arenu ycuiutens paauodactorel (YPY). Cxema
nepectpauBaeMoro YPUY, HazHaueHue »sieMEeHTOB. ONEKTpoHHas mnepectpoiika YPU. I3meHnenue
pe3oHaHCcHOTO Kod(hduIenTa nepegadn npu nepecrpoiike. M3oupareabHOCTh. OUIBTPBI THTIA «IBIPKAY,
«IIpoOKa», UX Ha3HAuUCHHE.

10. HenepecrpauBaemslii YPU B pexume coriacoBaHus ¢ Harpy3kou. YCIIOBUSI COINIACOBAHMSL.
[Tapamerp cornacoBanus. Koaddunuentsl mnepegadyu Mo  HANpsDKEHUIO M 110 MOIIHOCTH.
N30uparenbHOCTD.

11. INapazutHslie oOpaTHbIe CBsI3U B YPY, Mephl 110 YMEHBIICHHUIO UX BIHUAHUSA. YCIOBUS Iepexosa
pe3onancHoro YPY B pexkuM reHepanu napa3suTHeIX KojeOaHUi. YCTOHUMBBIA KOd(PPUIMEHT yCHieHus
YPY npu neiictBuu BHyTpeHHeN o0paTHOil cBa3u. HeliTpanuzaius BHyTpeHHel oOparHoi cBs3u B YPY.

12. AmrmmutynHas (kosnebarenpHasi) XapaKTepUCTUKa PE30HAHCHOTO Kackana. Mckaxkenue Gopmer
orubarouieil aMIUIMTYIHO-MOIY/IMpOBaHHOTrO curHana (AM-curnana) B YPY. KoadduumeHt rapMoHuK.
Mepb! 17151 €ro yMEHbILIECHUS.

13. brnokupoBanue (3abutne) curtana B YPU. Ilepekpecthble nckaxenus B YPY. Bzaumuas
Monyssinust (uatepmonyssitus) B YPY. Bropuunas monyssinust B YPY. Mepsl )11 UX yMEHBIICHHUS.

14. Ha3naueHnue, MecTo B NMPHEMHHUKE, COCTaB M IOKa3areiau npeodpazosarens wactorsl (ITY).
Cxemsl ITY, HazHaueHHNE PIICMEHTOB.

15. CnekTpanpHblii COCTaB BBIXOJHOIO TOKAa OJHOHANpasieHHOro cMmecurens (CM), aMIuTyas
TOKOB KOMOMHAIIMOHHBIX YacToT. KpyTusHa npeodpas3oBaHusi.

16. YacToTHas XapaKTepUCTHKa M KaHajbl MoOouHOro mpuema juHeiiHoro ITY. Mepbl mo ux
ocmabnenuto. [IpeoOpazoBaHne 4aCTOTHI C HHBEPCHUEH 1 0€3 HHBEPCHH CIIEKTpa.

17. Kananel no6ounoro mpuema HenmuHerHoro [TY. Mepsl mo ux ocnabnenuto. OcCOOEHHOCTD
KaHaJja nobo4Horo npuema c yactotoit (fc+fip / 2).

18. Hckaxenust ¢opmbl orubaromeidr AM-curnama, OmokupoBaHue (3a0UTHE), TEPEKPECTHHIC
WCKaXXeHMsI, B3aUMHasg MOAYISALUSA (MHTEPMOAYMslusi), BropuuHas moxynsuus B IIU. Mepsl nmo ux
ocnaleHuto.

19. Cnoxuble cxembl [TH 1 MeTon onpeneneHusi COEKTPAIBHOTO COCTaBa UX BBIXOAHOTO TOKAa Ha
OCHOBE cTeneHHoro psjga. CBolcTBa cnoxkHbIx cxem [14.

20. Bribop pexuma pabotsl cmecutens (CM) npu nuneitHo-momaHoi BAX. Beibop pexuma
pabdotsl CM npu kBagparnyHoit BAX.

21. TpebGoBanusi k rerepoguHaM MprueMHHKOB. CrocoObl OOecreueHus] CTaOUIBHOCTH YacCTOTHI
rerepoauHa. I[lepectpanBaemble CHHTE3aTOPBI YACTOT.

22. Heo6xoauMOCTh M CIIOCOOBI COMPSIKEHUST HACTPOEK MPECEICKTOpa U TeTepOIMHA TPUEMHUKA.

23. BpIOOp HpPOMEXKYTOYHOM YaCTOTBHI CYyNEpPreTepoirHa, HCXOAS M3 YCIOBUH oOecredeHus
M30MpaTeIbHOCTEN MO 3epKAJIbBHOMY U COCEAHHUM KaHaJaM.

24. VYcnoBus, TNPUBOAAIIME K HEOOXOAMMOCTH JIBOMHOTO MpeoOpa3oBaHUs YACTOTHl B
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cynepreTepoauHHOM TnpueMHHuke. CTpyKTypHash cxemMa INpHUEeMHHMKa C JBOMHBIM MpeoOpa3oBaHUEM
gactoThl. HauOonmee omacHele KaHajabl MOOOYHOrO TMpHEMa CyNEeprerepoAuHa C  JABOHWHBIM
peoOpa3oBaHUEM YaCTOTHI.

25. HazHaveHue, mokasareiad, CXembl ycuiauTener mpomexkyrouHoi yactorel (YIIY). Cxema u
coictBa YIIU-1 (VIIU ¢ OOMHOYHBIMH HACTPOCHHBIMH B pe30oHaHC KOoHTypamu). Kosdduuument
NpSAMOYTOIbHOCTH. DyHKUHMS pacmiipeHus nojocskl. (DUKTUBHOE eIMHUYHOE ycuwieHue. DyHKuus
ycuJIieHHs. YCHIIMTENIbHBIE CBOMCTBa m-kackagHoro YIIY-1 mpu pa3nuyHbIX BeMMYMHAX (PUKTUBHOTO
€IMHUYHOIO YCUJICHUS.

26. CxeMbl U CpaBHUTEIbHBIC CBOMCTBA 10 M30uparenbHoCcTH U yemnenuto YIIU-1, VIIY-2, VITY-
3, VII4Y-4.

27. CTpyKTypHBIE CXEMbl NPUEMHHMKOB C (WIBTPaMH COCPEIOTOYCHHON W30MpaTeIbHOCTH
(cenmekiuu) DPCU  (DPCC). ®CU nHa ocHoBe LC-anementoB. Onekrpomexanunuyeckue DOCH.
[Tre3zoxepamuueckue ®CU. Keapuessie ®CHU. [TAB-¢punsTpsr. Ux cBoiicTBa.

28. HasznaueHnme, mokaszarenu amIUIMTYIHBIX naeTekTopoB (AJl), ocHoBHble cxembl AJl Ha
MOJIYITPOBOJAHUKOBBIX Juojax (mocnenaoBarenbubiii AL, mapamnensusii AJl, Al ¢ yaBoeHHEM BBIXOIHOTO
Hanpspokenusi). [lapamerpsl guogHoro AJ[ B pekume crnaOblXx CHUTHANIOB (B KBaApPaTHUYHOM DPEKHUME
paboThI).

29. YcnoBus it obecrieueHus TUHEHHOTO pexkuma padbotel nuoaHoro AJl. Ypasuenue AJl. Yron
OTCEUKH U ero HaxoxaeHune. Koapduument nepenaun muneitnoro A/l

30. BxonHoe comnpotuBneHue auoaHbix AJl (mocienoBareiabHOro, MapajielibHOTO, C YIBOCHUEM
BbIXO#HOTO HampspkeHus). Kosdounument ¢umsrpammn AJ[. CrnocoObl yBenmumdeHus koddduuuenta
(buIbTpaIuH.

31. JluHeliHble MCKa)XK€HUS CHUTHAJ]a MOAYISLIUU B JauogHoM JuHeiiHoM AJl. Ycenosust ans
o0ecriedeHus ux JOMYCTUMOTO YPOBHSI.

32. Henuneiinble uckaxeHus orubaromeid AM-curHana B auogHoMm AJl 3a cueT HEIMHEHMHOCTH
BAX nuona. Henuueiinble uckakeHus orubarorieir AM-curHana 3a cueT MHEPIUOHHOCTH HArpy3KH
(uckaxeHust Buja «mmia»). Henuneitnsle uckaxxenuss AM-curnana B quonHom AJl 3a cuer mnepexonHoun
Henu (MCKaKeHHs BUA «OTCeUKay). YCIOBHS Ui 00eCIIedeHUsl OTCYTCTBHSI HETMHEHHBIX NCKaKEHUH.

33. Cxema ¥ CBOMCTBA reTEPOJUHHOTO JIETEKTOpA.

34. Cxema u cBoiicTBa HebamaHcHOro ¢azoBoro (cuHXpoHHOTo) Aerekropa (dJ). Cxema u
cBoiicTBa O6amancHoro ®/I.

35. Cxema, npuHIMI pabOThl, JOCTOMHCTBA U HEJOCTATKH HEOAIAaHCHOTO U OalaHCHOTO YacTOTHO-
AMIUTUTYIHBIX YaCTOTHBIX AeTeKTOpoB (U/I).

36. IlpuHnunuanbHas cxema, MPUHLUUI padoThl, TOCTOMHCTBA M HEIOCTaTKM HeOalaHCHOTO U
0aaHCHOTO 4acTOTHO-(a30BbIX Y/I.

37. Cxema, mpuHUUI PaOOThI, JOCTOMHCTBA M HEJOCTATKH HUMITYJIbCHO-CYETHOTO YAacCTOTHOIO
netrexropa (Y/1).

38. Peakums YJI Ha rapmonuueckyro mnomexy. Peakums UJ| Ha ¢aykTyalMOHHYIO MOMEXY.
[IpenpickaskeHusi cUrHajga MOIY/SIMHN B IepelaTdyuke Mpu 4dacToTHOM Momymsiuu (UM) m ux nens.
KoMnieHcanus npeaplCKaKeHUI CUTHaIa MOYJISILIMM B IPUEMHUKE.

39. Wmmnynscueiii nerexktop (M). Bpems ycraHoBieHus u BpeMs craja I[epexXoqHON
XapaKTEPUCTUKH.

40. IMuxossrit getexrop (I111). YcinoBue mukoBoro pesxxuma padoTHI.

41. Ha3nauenue, CTpyKTypHasi cXema M MPUHIIMIT pabOThl aCTaTHYECKON CUCTEMBI aBTOMAaTHUYECKOM
MOJACTpONKK YacToThl rereponuHa (AITUIDY) cymeprereponunHHoro mpueMHuka. TpeboBaHus Kk Ojokam
cucrembl AITYI. YcnoBusi, npu KOTOphIX Bo3HUKaeT HeoOxonumocTs npuMeHenus YIIT B uenu o6parHoit
cBs3u cuctembl AITUI. Koaddunment apronoactpoiiku. [lomoca ynepxanus, mojoca 3axsara.

42. Hasnauenue u crpykrypHas cxema PY c cucremamu APY «wmazag»: mnpocras APY,
3anepxanHas APY, ycunennas APY. TpeboBanus k 6mokam cuctemsl APY. Uncno kackajgoB IprUeMHUKA,
KOTOpbIE HEOOXOAMMO OXBaTHTh cucteMoil APY. YcrmoBus, mpu KOTOPBIX BO3HHKAeT HEOOXOIUMOCTH
MpUMEHEHHUs ycunuTels nmoctosstHaoro Toka (YIIT) B ienu oOparHoi ¢Bsi3u cucteMbl APY.

43. Tlomexu W IIyMbl Pa3IMYHBIX YACTOTHBIX JHMANa30HOB (arMoc(epHble, HMHIYCTpHUAJIbHBIC,
kocmuueckue). IlaccuBHpie momexu. IllymoBass momoca 4acTOTHO-U3OMpATEIIBHOW  CHUCTEMBI.
HomuHanpHas MOIIHOCTh TemoBoro myma. Kospdumuent myma ©u ILIymMOBas TeMIieparypa
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yeTelpexnoimtocHuka. Koapduuuent myma maccuBHoi wenu. lllymoBas Temmeparypa NpHEMHOM
aHTeHHbI. OTHOCUTEINIbHAS IIyMOBAasl TEMIIEpAaTypa IPUEMHON AHTECHHBI.

44. OueHka 4YyBCTBUTEIBHOCTH pPAJAMONPUEMHOIO YCTPONCTBA C HACTPOCHHOM aAHTEHHOM.
@DakTOppl, OT KOTOPBIX 3aBUCUT YYyBCTBUTEIBHOCTH IIPUEMHHKA. BO3MOXXHBIE IIyTH IIOBBIIICHUS
YYBCTBUTEIbHOCTH.

45. Uudpoas geMonmynsauus IyTeM BbLACICHHUS KOMIUICKCHOH aMIUIMTY[bl CUTHaja
MIPOMEKYTOYHOM YaCTOTHI KBaIpaTypHBIM IIPEOOPa30BAHUEM.

14.1.3. Bonipocbl Ha caMONOATOTOBKY
[TapameTpsl mapayieabHOTO U MOCIEI0BATEIILHOTO KOJIe0aTeIbHbIX KOHTYPOB.
BII c HeHaCTPOECHHBIMU AHTEHHAMH.
BII c HacTpoE€HHBIMU aHTEHHAMU.
YPY ¢ puxkcupoBaHHON HACTPOIKOM.
Jnanazonnsie YPUY.
[Tapamerpsl T4 ¢ kBagparnynoit BAX CM.
[TapameTtpsl ITH ¢ nuneiino-nomanoi BAX CM.
Bb160p npoMeKyTouHO 4acTOThI CynepreTepoaruHHoro PY.
[Tapametpsr YI14-1,2,3,4.
[Tapamerpsr A/l u Y/.
OueHka 4yBCTBUTENBHOCTU PY ¢ pasHbIMU TUIIAaMU aHTEHH.

14.1.4. Tembl ONIPOCOB HA 3aHATHAX

CrpykrypHble cxeMmbl PY, X 1OCTOMHCTBA M HEJOCTATKU. DKBUBAJIECHTHBIE CXEMBbI, ITapaMeTPhl U
CBOMCTBA OTKPBITBIX HEHACTPOEHHBIX M HACTPOEHHBIX NPUEMHBIX AHTEHH, PaMOYHBIX M (EPPUTOBBIX
npueMHbIX anTeHH. Hasnauenue Bxomuoit memnu (BL[) PY. Cxemwr Bl ¢ HeHacTpoeHHOW aHTEHHOM.
Cxembl BL ¢ HacTpoeHHOI aHTeHHOW. DiekTpoHHas mnepectpoiika BLI, cxemsl, ycioBus s BeIOOpa
AIEMEHTOB cxeM. BI[ ¢ eMKOCTHOH CBS3bK0 C HEHAaCTPOCHHOW AaHTEHHOH. l3MeHeHHe pe30HaHCHOro
ko3¢ ¢uimenTa nepegayu npu nepecrpoiike. BL] ¢ MHIYKTUBHON CBS3bIO C HEHACTPOEHHOW aHTEHHOM.
Pexumbl «yKOpOUE€HHOW aHTEHHBD» U «YUIMHEHHOM aHTeHHb. BbIOOp BennunHbI CBA3M aHTeHHBI co BII.
Bl ¢ koMOMHMPOBAHHON CBSA3BIO C HEHACTPOEHHOW aHTeHHOH. M30uparensHocts. Bl npu HacTpoeHHOIM
aHTeHHe. YcnoBus comtacoBaHus BIl ¢ antenHoi. Ha3HaueHume M OCHOBHBIE IIOKA3aTeNd yCHIIMTEIS
panuovactorel (YPY). Cxema mnepectpauBaemoro YPY, Ha3HaueHHE 3JIE€MEHTOB. OJEKTPOHHAas
nepectpoiika YPY. HM3MeHeHue pe3oHaHCHOro Kod(puIUeHTa TMepefayd TIpu  HepecTpouKe.
HenepecrpauBaemsiii YPU B pexxrMe cornmacoBaHUs ¢ HArpy3KOil. YCiaoBHs comtacoBaHus. Ha3zHaueHue,
MECTO B MpPHEMHHKE, COCTaB M IMokazaresnu npeodpaszosarens dactorsl ([IY). Cxemsr 1Y, HaznaueHue
snemMeHToB. CIieKTpalbHBIN COCTaB BBIXOJHOIO TOKa OJHOHampaBieHHoro cMecutens (CM), aMIUIUTY bl
TOKOB KOMOMHAIMOHHBIX 4acTOT. KpyTusHa mpeoOpazoBaHus. YacToTHas XapaKTepUCTHKA M KaHaJIbl
nobo4Horo npuema juneitHoro IT4H. Mepsl o ux ocnabnenuto. [IpeobpazoBanue 4acTOThl C MHBEpPCUEH U
06e3 mHBepcuu crekTpa. Kanansl mo6ouHoro mpuema HenuHenHoro I[TY. Mepwl mo ux ocialieHuro.
Br16op pexuma padotsl cmecurens (CM) npu nuneiiHo-nomanoit BAX. Beibop pexxuma padotst CM npu
kBaapatudHoit BAX. IlepecTtpanBaeMbie cHHTE3aTOPHI 4acTOT. HEOOXOAMMOCTE M CIIOCOOBI COMPSIKCHUS
HACTPOEK MpeceIeKTopa U TeTepoHa NMPUEMHUKA. BEIOOp MPOMEXYyTOUHOM YacTOTHI CyNepreTepoarnHa,
UCXOJSl U3 YCIOBUN oOecrieyeHUs] n30uparenbHOCTEN M0 3epKaIbHOMY M COCETHUM KaHajaM. YCJIOBHS,
MPUBOJIAIINE K HEOOXOAUMOCTH JIBOMHOTO MpeoOpa3oBaHMs YaCTOThI B CYNEPreTepoANHHOM PUEMHUKE.
CrpykTypHasi cxeMa MpUEMHHKa ¢ JABOWHBIM MpeoOpa3zoBaHHeM yacToThl. Hamboree omacHble KaHaibl
MoOOYHOTO MpUEMa CylepreTepouHa ¢ ABOMHBIM peoOpa3oBaHueM 4acToThl. HazHaueHue, mokasarenu,
cxeMbl ycunurtened npomexyrouHoil dactorel (YIIY). Kosdduument npsmoyrompHocTH. DyHKIUSA
pacipenus nosuocel. PUKTUBHOE €AMHUYHOE ycuiieHue. OyHKIUSA YCHIECHUs. YCUIUTEIbHbIE CBOMCTBA
m-kackagHoro YIIYU-1 nmpu pa3nuuHbIX BelIWYUMHAX (UKTUBHOTO €AMHUYHOTO ycuijeHUs. CTpyKTypHbIE
CXeMbl MPUEMHHUKOB ¢ (unsTpamu cocpenoToueHHoi uzbuparenbHoctH (cenekuun) OCU (DCC).
Hasnauenue, mokasarenu  amIuiuTynHbiX — getektopoB  (AJl), ocHoBHble cxembl AJ[ Ha
MOJIYIIPOBOAHUKOBBIX TUO/AAX. YCIOBHSA JUIs oOecreueHHst JTUHEWHOro pexuma paboTsl auoxHoro A/l
VpaBuenue AJl. BxomgHoe compoTuBieHue mociaenoBarenbHoro auogHoro AJl. JIuHeiiHble MCKaKeHUS
CUTHaJa MOIYJISIIUKM B AuOAHOM jduHeiHOM AJl. Henuuelinble uckaxenus ormbOaromieii AM-curHana B
muogHoM AJl 3a cuer HenmHeiHOCTH BAX muoma. Henunelinble nckakeHus: orudaronieidi AM-curdana B
muoaHoM AJl. ®dazosbie gerektopsl (P/). ITukoseiii nerexrop (I11). Hasnauenue, cTpykTypHas cxema H
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OPUHIUN pabOThl aCTaTUYECKOW CHCTEMbl aBTOMAaTHMUYECKOM IMOICTPOMKHM 4yacToThl rereponuHa (AITUI)
CymnepreTepoanHHOro npueMHuka. Haznauenue m ctpykrypHas cxema PY ¢ cucremamu APY «Hazan»:
npocras APY, 3anepxxannas APV, ycunennas APY. [lomexu u m1ymsl pa3iMuHbIX YaCTOTHBIX JTUANla30HOB
(armocdepHble, HMHIyCTpHalbHBIE, KOocMudeckue). OIEeHKa YyBCTBUTEIBHOCTH PaJUOIPUEMHBIX
YCTPOMCTB C Da3au4YHbIMM TUIAMU aHaTeHH. DakTopbl, OT KOTOPBIX 3aBUCUT YyBCTBUTEIBHOCTH
npuemHuka. lludposas nemonysasiuuMs myTeM BbIAEJICHHS KOMIUIEKCHOM —aMIUIMTYIbl CUTHaja
IIPOMEKYTOYHON 4aCTOThI KBAAPaTYPHBIM IPe0Opa30BaHUEM.

14.1.5. TeMbI JOMALITHUX 3aXaAHUHI
Pacder nmapaMeTpoB napaiesbHOrO U MOCIeI0BaTeIbHOrO KoJeOaTeIbHbIX KOHTYPOB.
Pacuer napamerpoB BL] ¢ HEeHACTpOEHHBIMU AHTEHHAMH.
Pacuer mapamerpoB BI] ¢ HacTpoeHHBIMH aHTEHHAMM.
Pacuer mapamerpoB YPY ¢ ¢pukcupoBaHHOI HACTPOMKOMA.
Pacuer mapameTpoB auamna3zoHHbix YPY.
Pacuer napamerpos I1Y ¢ kBagparnunoit BAX CM.
Pacuer mapametpos 1Y ¢ nunelrino-nomanoit BAX CM.
Bb160p npoMeKyTouHO 4acTOThI CynepreTepoaruHHoro PY.
Pacuet mapamerpon YII4-1,2,3,4.
Pacuer napamerpos AJl u YJI.
OueHka uyBcTBUTENBHOCTHU PY.

14.1.6. 3auér
(Tomyck KypcoBOro IpoeKTa K 3a1iMTe 0cJjie NPOBEPKU PYKOBOAUTEIEM IIPOCKTHPOBAHUSA)
Pacuer mapamerpoB BILl. Pacuer mnapamerpoB VYPUY. Pacuer mnapamerpoB IIU. Bribop
IIPOMEKYTOYHOM 4acToThl cyneprerepoauHHoro PY. Pacuer mapamerpos VYIIU. Pacuer nmapamerpos
nerexkropa. OueHka uyBCcTBUTENbHOCTU PY.

14.2. TpeﬁoBa}mﬂ K OI€CHOYHBIM MaTepuajJgamMm AJid JUll ¢ OrpaHU4Y€¢HHBIMHA BO3MOKHOCTSAMU
310pPOBbH U UHBAJIU/I0B
I[J'IS[ Jan; € OrpaHUYC€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSA W HHBAJIMAOB MNPECAYCMOTPCHBI
AOMOJHUTEIBHBIC OLICHOYHBIC MAaTCpUaJibl, IECPCUCHb KOTOPBIX YKA3aH B Ta6J'II/II_Ie 14.
Ta6Jmua 14 — I[OHOJ'IHI/ITGJ'II)HI)IG Marcpualibl OCHUBAHUA JIA JIMIL C OTPaHUYCHHBIMH BO3MOKHOCTSAMU
340pOBbA U UHBAJINIOB

Kareropun Buipl 1OMONMHUTENBHBIX OLIEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, NMCbMEHHBIE CAMOCTOSATEIbHBIE
paboThI, BOTIPOCHI K 3a4€Ty,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusMu
ciyxa

[IpenMy1eCTBEHHO MUCHMEHHAs
IIPOBEpPKA

C napymenusimu ~ CobecefoBaHue 1Mo BOIpocaMm K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoOBEpKa

3peHUst OIIPOC IO TEPMUHAM (MHIUBUYaTbHO)
C HapymeHusIMu Pemienne AMCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOIIbHBIE pabOTHI, MUCbMEHHBIE = [IperMyIecTBeHHO AUCTAHIIMOHHBIMU
JIBUTATE€IIbHOTO CaMOCTOSTENIbHBIE PAa0OTHI, BOIIPOCHI K MEeTOoAaMu

anrapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCbMEHHBIE CAMOCTOATENbHbIE [Ipenmy1iiecTBEHHO IPOBEPKA
00IIEeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAaMHU UCXOJIA U3 COCTOSTHUS
MMOKa3aHUSIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ OOYYAIOIIEroCcss HA MOMEHT MPOBEPKH

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTepHaIaM /sl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B
Jisg nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI M HWHBAJIMIOB TIPEAYyCMAaTPUBACTCS
JocTynHas (popMa nperoCcTaBICHUs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 3 UMEHHO:
- B IleyatHoi (opme;
- B IIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTCHHS aCCUCTCHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHHEM CYpI0TIEpPEeBOIa.

JlumaM ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsSI M MHBAJIHMIaM yBEJIHMUYMUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [l Takux OOydYarom[uxcsi MpeayCMaTpUBaeTCsl
noctymHas popMa mpeIoCcTaBlICHU OTBETOB Ha 3a1aHUs,  UMEHHO:

- MUCHbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPECTaBICHNUE OTBETOB YCTHO.

[Mporienypa oOlEHUBaHHS pPE3YJAbTaTOB OOYYEHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
30POBbSl M MHBAJIHJIOB 10 TUCHUIUIMHE MPEIyCMaTpHBaeT MpeAOoCTaBIeHue WHPOpManuu B (opmax,
aJlanTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS M BOCIPHUATHS UH(OPMALIHN:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 TN ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

JJ1s1 1M1 ¢ HApYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOIO anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOU (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAHHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsSi Y HMHBAJIHJIOB
TIPOLIeAYpa OIICHUBAHUS PE3YJIBTATOB OOYUICHHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TAIlOB.
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