MUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIMN
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXJIAIO
JupexTop nemapramMeHTa o0pa3oBaHUs
I1. E. Tposin
«_» 20 r

PABOYAS ITPOT'PAMMA JTVCHUTUIMHBI
PaguonpuemMusblie ycTpoiicTBa cucTteM MOOM/IBHON CBSA3H

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - DaKkajJaBpuar

Hanpaenenue noaroroBku / crneuuanbHocTh: 11.03.02 MHdoKoOMMYyHHKANMOHHBIE TEXHOJIOTHMU H
CHCTEMBbI CBSI3H

Hanpasnennocts (mpoduis) / cnenuanuzanus: CucreMbl MOOWJIBLHOM CBSI3H

®opma 0OyueHUs: OUHAA

@axkynereT: PT®, Pagnorexnnueckuii paxyabrer

Kadenpa: PTC, Kajgeapa paanorexHnuyecKux CHCTEM

Kypc: 3,4

Cemectp: 6, 7

VYueOnsIii mman Haoopa 2016 roga

Pacnipenenenue pabouero BpeMeHu

No Bunpl yueOHOI nesTenbHOCTH 6 cemecTp 7 cemecTp Bcero Enuannesr
1 Jlexkuumu 32 32 4acoB
2  Ilpaktuyeckue 3aHATUSA 32 14 46 4acoB
3 JlaGoparopHble paboOThI 16 16 4acoB
4 KoHTpOJbh caMOCTOSTENBHOM paboThI 10 10 4acoB
(KypcoBoif IpOEKT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATHI 80 24 104 4acoB
6 CamocrosrenbHas pabora 100 48 148 4acoB
7 Bcero (6e3 sx3ameHa) 180 72 252 4acoB
8 TloaroroBka u cpaya DK3aMeHa 36 36 JacoB
9  OOwas TpyI0eMKOCTb 216 12 288 JacoB
6.0 2.0 8.0 3.E.

Ok3ameH: 6 cemecTp
3auer: 7 ceMecTp
HORRSEG I PHOV T APAPIOEKE)E KT RRNEY TP OATMCbIO
Wubopmanust o Bragenblie:
OUO: lenymaHoB A.A.
IomkHOCTD: PexTOp
Hata mognucanus: 23.08.2017
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck 2018

CornacoBaHa Ha noptane Ne 25215



PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokost Ne 9 OT « 26 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3zoBarenbHOro craniapra Beicuiero obpazoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crenuanbHocTr) 11.03.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTUHM W CHUCTEMBI CBSI3H,

yrBepxaenHoro 06.03.2015 roma, paccmorpeHa u omobpeHa Ha 3acenanuu kadenpsl PTC 26 anpens
2018 roma, mpotoxon Ne 9.

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

3aBenyromumii o0ecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKarole kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyroNIniA BEITyCKAOIIEH Kad.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeaphl paIHOTEXHUISCKUX

cuctem (PTC) B. A. I'pomoB
Crapuuii npenosiasarens Kadeapbl
panuotexuuueckux cuctem (PTC) . O. Hoznpesatbix
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1. Heau u 3a1a4m QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
N3yueHne cTyneHTaMu:
MIPUHIIAIIOB TOCTPOSHUS YCTPOICTB IpreMa U peoOpa30BaHMs CUTHAJIOB C PA3IMYHBIMUA BUIAMU
MOIYJISALHAH, pAa0OTAOIIMX B PA3IMYHBIX AUANa30HaX JTMH BOJIH;
(GU3HYECKUX TPUHIUIIOB PabOThl U OCHOBHBIX CXEMHBIX PEHICHHH (QYHKIMOHAIBHBIX Y3JIOB
MIPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum IMCHUIIITHHBI

— OOyyeHHe CTYICHTOB KOMIUICKCHOMY TEXHHMYECKOMY MBIIIJICHUI0O Ha TMpuUMepax pazdopa
MIPUHITAIIOB MIOCTPOCHUS M PAOOThI COBPEMEHHBIX YCTPOMCTB MIpUEMa U MPEeoOpa30BaHUs PaIHOCUTHAIIOB
it opMHUPOBAHHMSI CTIOCOOHOCTH ONTUMHU3AIUU CTPYKTYPBI PaTUOIOKAIIMOHHBIX CUCTEM B COOTBETCTBUHU
C BBIOpaHHBIMU WM 33JJaHHBIMH KPUTCPUSIMH KaueCTBa;

— O3HAKOMJICHHE CTYJIEHTOB CO CTaHJapTaMH B 0OJaCTH COBPEMEHHBIX PaAHONPUEMHBIX
YCTPOMCTB;

—  O3HAKOMJICHHE CTYJACHTOB C TNPHUEMHHKAMH pPa3jIUYHOrO THIA (CBA3HBIX, B TOM 4YHCIIEC
HCIIONIb3YEMBIX B CHCTEMaX MOJBUKHOW CBSA3H, PAINO- U TEIEeBEIATeNbHBIX, PaTUOIOKAIIMOHHBIX ).

2. Mecto aucunniimubl B ctpykrype OITIOII

Hucnunnuna «Paguonpuemusie yctpoiictBa cucteM MoounsHOM cBsizu» (b1.B.O/1.9) otHocuTCs
K Oyoky 1 (BapuaTHBHAs 4acTh).

[IpeamecTByOIIMMY  TUCHMITIMHAMH, (QOPMHUPYIOLIMMHM  HadyajbHble 3HAHUSA, SBJSIOTCS:
Mertposnorust 1 TeXHHUYECKHE U3MepeHusi, Paguonepenaroniye ycTpoiicTBa CUCTEM MOOUIIBHOM CBSI3H,
Pacnipoctpanenue paavoBOIH U aHTEHHO-(DUIECpPHBIE YCTPOMcTBAa cucTeM MOOWIBbHOHN cBsA3M, CUTHabI
ANEeKTPOCBs3U, CXEMOTEXHHKA TEIEKOMMYHUKALMOHHBIX YCTPOMCTB, Teopus 3IEKTpUUYECKUX IIEeTEH,
[Mudposas 06paboTka CUTHANOB, DIEKTPOHUKA, PasnonpuemMHble ycTpoiCTBa CUCTEM MOOMIIBHON CBSI3U.

[Tocnenyromumu aucuMmiauHamMu sBisgtoTcs: CeTw U cucteMbl MOOWIIBHOM cBsA3M, CHCTEMBbI
MOOMJIBHOM CBSI3M Ha OCHOBE HIYMOIIOJIOOHBIX CHTHAJIOB, YCTPOMCTBa mpeoOpa3oBaHHUs M 0OpabOTKU
nH(OPMAIIUHU B CUCTEMaX MOOMIIBHOM CBSI3H.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS JHCIUIIITHHBI

[Tponiecc n3yueHust JUCUUILUIMHBI HAapaBiieH Ha (GOPMHUPOBAHUE CIESIYIOIUX KOMIIETEHIIUH:

— TIK-12 roTOBHOCTBIO K KOHTPOJIKO COOTBETCTBUS pa3padaTbIBA€MbIX MIPOEKTOB U TEXHUUYECKOU
JOKYMEHTALMM CTaHJapTaM, TEXHUYECKUM YCJIOBUSAM U APYTUM HOPMATUBHBIM TOKYMEHTaM;

— JIK-14 yMmeHueM OCYLIECTBISATh NEPBUYHBIM KOHTPOJIb COOTBETCTBMS pa3padarbiBaeMbIX
IIPOEKTOB M TEXHUYECKOM JIOKYMEHTAallUM HAlMOHAIBHBIM M MEXKIYHAPOJHBIM CTaHAApTaM |
TEXHUUYECKUM PENNIAMEHTaM;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HATh TNPUHIMIBI PabOThl PAAUONPUEMHBIX Y3JI0B, OJOKOB M YCTPONCTB M IOHUMATh
¢u3nyeckre mporecchl, MPOUCXOAALINE B HUX; 00 MCKAXKEHUSAX HEMPEPHIBHBIX U JUCKPETHBIX CUTHAJIOB
IIpY NPOXOKJICHUN DPATMOTPAKTa NPUEMHUKA, O BHJAX IIOMEX PaJUONPHEMY M METOJAX IOBBIIICHUS
MIOMEXOyCTOWYMBOCTH IprueMa MHPOpMaIui, 00 0COOCHHOCTAX PaJUONPUEMHBIX YCTPOHCTB pa3IMYHOIO
Ha3HAYCHUs.

—  yMeTb IPUMEHSTHh Ha MPAKTUKE METObl aHalN3a M pacyeTa OCHOBHBIX (DYHKIMOHAJIBHBIX
y3JI0B PaJUONPUEMHBIX YCTPONCTB; pa3pabaTiBaTh U 0OOOCHOBBIBATH COOTBETCTBYIOIIUE TEXHUYECKOMY
3aIaHUI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUHM W TEXHHUKH CTPYKTYPHBIE M IPHUHIMIIHAIbHBIC
CXEMBl PAJUONPUEMHBIX Y3JI0B MU YCTPOMCTB C YyY4E€TOM HMX MeCTa B CHCTEMAax pPAaJHOCBI3H U
paaMoNoCTyIa, YCIOBUM HX OJKCIUIyaTalluu, BKIIOYas TpeOOBaHMSI SKOHOMUKH, OXpaHbl Tpyla H
OKpYXaroIlel Cpeibl, JPrOHOMHKH M TEXHUYECKOW ICTETUKHU; BBIOMpATh AIIEMEHTHYIO 0a3y ¢ ydyeToMm
TpeOOBaHUN MHHMATIOPU3ALMU, HAJEKHOCTH, 3JIEKTPOMATHUTHOW COBMECTUMOCTH, TE€XHOJIOTHYHOCTH,
PEMOHTONPUTOTHOCTH, YHI0OCTBA SKCIUIyaTallMd M SKOHOMHUYECKOW 3(P(PEKTUBHOCTH; OCYIIECTBIATH
CXEMOTEXHHUECKOE MPOEKTUPOBaHUE pa3padaTbiBa€MbIX PaJMONPHUEMHBIX Y3JI0OB U YCTPOMCTB, BKIIOYAs
pacder SJIEMEHTOB NPUHIUIUAIBHBIX CXEM M TEXHUYECKUX II0Ka3areliel, CTPEMsACh K HUX TEXHUKO-
SKOHOMHYECKOM ONTHUMU3ALMM; MPOBOAUTh HATYPHBIM HSKCHEPUMEHT IO HW3MEPEHUI0 OCHOBHBIX
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MoKasaresiei 1 XapakKTepUCTHUK PaliONPHEMHUKOB U UX (PYHKIIMOHAIBHBIX Y3JIOB.
—  BJAJeTh NEPBUYHBIMU HAaBBIKAMHU HACTPOWKHU WU PETYIUPOBKH PAaTUONPHUEMHON amnmaparypbl
IIPU IPOU3BOJICTBE, YCTAHOBKE U TEXHUUYECKOM HKCIUTyaTalUu.

4. O0beM IMCHMIJIMHBI M BBl Y4e0HOMH padoThl
OO0mas TpyIOeMKOCTh JMCIHHUIUIMHBI COCTaBiseT 8.0 3a4eTHBIX €IUWHHUIIBI M TpEACTaBiICHA B
tabmuie 4.1.
Tabmuna 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
6 cemecTp 7 cemecTp

AynuTOpHBIE 3aHATHS (BCETO) 104 80 24
Jlekuun 32 32
[IpakTnueckue 3aHATHS 46 32 14
JlaGopatopHbie pabOTHI 16 16
KonTposas camocTosaTensHON paboThl (KypcOBOM 10 10
MPOEKT / KypcoBasi paboTa)
CamocrosTenbHas paboTa (Bcero) 148 100 48
BrimonmHeHue KypcoBoro mpoekTa (padoThr) 48 48
OdopmieHre 0TU4ETOB 110 J1A0OPATOPHBIM 24 24
paboram
[IpopaboTKa JIEKITMOHHOTO MaTepuaia 42 42
[ToaroroBka K MPaKTUYECKUM 3aHATHUSM, 34 34
CEeMHHapaM
Bcero (6e3 ax3ameHa) 252 180 72
[ToaroroBka u craya sK3aMeHa 36 36
OO01mas TpyI0eMKOCTb, U 288 216 72
3ayetrHble EAuHUIIBD 8.0 6.0 2.0

5. ConepxaHue TMCHMILINHBI

5.1. Pa3nennl AMCHUILIMHBI H BUABI 3aHATHH
Paznenbl AUCHUTIIMHBI M BUABI 3aHATHI NPUBEACHBI B Tabnuie 5.1.
Tabmuna 5.1 — Pa3gensl AUCIHUIUIMHEL U BUIBI 3aHITHH

= = = = 28 3&
: o ° 2 o =
~  § . 9 g 8§ §3 25
HasBanwst pa3fenoB TUCIUATUTHHBI % ) o, = oy o D &5
= 2 G = g 8 ° = E
= E 5 5 33 ::
6 cemecTp
1 BBenenue 1 0 0 4 0 5 I1K-12, I1K-
14
2 Bxonnble ycTpoiicta PY 4 6 8 20 0 38 IIK-12, TIK-
14
3 Yeunutenu paanoyactoTsl (YPY) 2 4 4 14 0 24  TIK-12, ITK-
PY 14
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4 TIpeoGpazosarenu yactotel (ITY) PY 8 6 0 14 0 28 TIK-12, I1IK-
14
5 Yeunurenu npoMekyTOUHOM 4 4 0 8 0 16 IIK-12, I1K-
yactoTsl (YIIY) PY 14
6 [leTekTopsl (AEMOLYISITOPHI) 6 4 4 16 0 30 TIK-12, IIK-
paguocursaiios PY 14
7 CucTeMbl aBTOMaTHYECKOTO 2 4 0 8 0 14  TIK-12, TIK-
peryinupoBanus PY 14
8 Panmonomexu U 4yBCTBUTEIIBHOCTD 2 4 0 8 0 14 T1IK-12, IIK-
Py 14
9 Lludposas nemonyssiuus B PY 2 0 0 4 0 6 IIK-12, IIK-
14
10 3akitoueHue 1 0 0 4 0 5  IIK-12, IIK-
14
Htoro 3a cemecTp 32 32 16 100 0 180
7 cemecTp
11 IIpoexTupoBaHue 0 14 0 48 10 62 IIK-12, IIK-
pPaaroONpPUEMHOTO YCTPOICTBa 14
Hroro 3a cemectp 0 14 0 48 10 72
Hroro 32 46 16 148 10 252
5.2. Conep:xkanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)
ConeprkaHue pa3ienaoB TUCIUILIHAH (TI0 JIEKIUSIM) IPUBEACHO B Tabnuiie 5.2.
Tabnuua 5.2 — Coneprxkanue pas3ieiaoB JUCIUILINH (10 JIEKIHUSIM)
3 =
Q = =
:_ &3
HaszBanus pasznenos CopeprkaHue pa3eioB TUCHUTITUHBI 10 JEKIUSIM 5" Sl
o S E
X i
= S =
6 cemecTp
1 Beenenue O6beM, copepkaHue, BUIbI 3aHATUN U (HOPMBI 1 [K-12,
OTYETHOCTH 10 aucuumummae.Mecro PY B [1K-14
paanokanaie nepenadu nHbopmarpu.O000IeHHAs
cTpykTypHas cxema PY. OcHOBHbIE TEXHUYECKUE
XapakTepucTUku PY: 4yBCTBUTENBEHOCTD;
M30UpaTEeIbHOCTD; YaCTOTHBIN JUANa30H PabOThI
(vacTtoTHBI T1aH PY); nuHeliHbie U HEMWHEHHBIC
WCKaXCHHS; THHAMUYCCKUH JIMAIIa30H 110 BXOJTHOMY
curnany.Knaccudukaiys THTIOB U CTPYKTypHBIC
cxeMsl PY: 1eTeKTOpHOro; NpsMOro yCHIJICHHUS;
TeTEPOANHHOTO; CYNEPreTEPOAMHHOr0; MPSIMOTO
npeoOpa3oBaHusl; pereHepaTUBHOIO;
CylieppereHepaTuBHOrO. JleMeHTHas 6a3a
paJIMONIPHEMHBIX YCTPOWCTB
Hroro
2 Bxoanble ycTpolicTBa ~ DKBHUBAJIEHTHBIE CXEMBI U TTapaMeTPhl IPUEMHBIX 4 [K-12,
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Py AQHTEHH: OTKPBITHIX HEHACTPOEHHBIX; OTKPBITHIX [1K-14
HACTPOEHHBIX; PAMOUYHBIX; (DEPPUTOBBIX
(marautHbIX).[lapaMeTpbl mapanienbHOTO U
MOCIIe0BATENILHOTO KosebarenpbHbix LC-
koHTYpoB. Tpancopmupyroiue cBoiicTBa
napajuIeIbHOro0 KOHTypa.MI3MeHeHne XapakTeprucTUK
LC-koHTypoB nipu niepectporike. Bxonusie nenu (BLI)
PV 1npu pa3nuuHbIX CBA35SX C HEHACTPOCHHOU
AQHTEHHOM: C EMKOCTHOM CBSI3bI0; C UHAYKTUBHOMN
CBSI3b10; C KOMOMHHUpOBaHHOM cBs3bt0. BIl PY npu
HACTPOEHHO aHTeHHe. YacToTHas n30MpaTeIbHOCTh
(unsrpanms) BL.Onexrponnas nepecrpoiika B B
nuana3oHHbiX PY.Ocob6ennoctu BLI yapTpaBhICOKHX

gactoT (YBY).

Utoro 4
3 Yeunurenu HaznaueHue, cxembl U1 OCHOBHBIE ITapameTpsl Y PY. 2 [K-12,
paauouactotsl (YPY) PY  Pexum cornacoBanus.Oco6eHHOCTH [1IK-14

nepecrpanBaeMbix Y PY.Ycroitunsocts YPUY n
CrocoObI MOBBILIECHHUS YCTOMYNBOCTH. YacToTHAS
n30UpaTeIbHOCTh.JINHEHbIE UCKAKEHNUS B
YPU.Henuneiinble nckaxkeHus: B YPUY: nckaxeHus
dopmbel AM curHana; OJ0KHpOBaHKE CUTHAIIA
MIOMEXOM; MEPEKPECTHBIC NCKAKECHHUS;
WHTEPMOIYIISIHS; BropuyHas Moayssitusi. CriocoObl
MHHHMH3ALUN HSJIMHEHHBIX
ncKaxeHni.OcoOEHHOCTH TEXHUYECKON pealln3aluu
YPY paznuyHbIX 4YaCTOTHBIX JUAITa30HOB.
Manomymsane YPY. Mukpomununaropusanus Y P4
C UCIIOJIb30BAaHUEM COBPEMEHHOM 2JIEMEHTHOM 0a3bl.

Hroro
4 TlpeoOpa3zoBarenu HaznaueHue, coctaB, CXeMbl 1 OCHOBHBIE ITApaMETPhI 8 [K-12,
yactotsl ([T4) PY ITY.CnekTpanbHblil COCTaB BBIXOJHOTO TOKa [1K-14

onHoHanpasieHHoro [TY. YactoTHas xapakTepucTuka
uaeanbHoro JmHenHoro 114, kpyrusna
npeoOpa3oBaHus, TONOTHUTEIbHBIE KaHaJIbI
npuemMa.HacToTHas XapaKTepUCTHUKA HEJTUHEHHOTO
[TY.UnTepdepeHinoHHbie CBUCTHI ((POKYCHI
JIOTIOJIHATENBHBIX KaHaIOB npuema [14).
Homorpammel uist onpenenenns GokycoB
JIOTIOJIHUTENBHBIX KaHaNIOB Iipuema 114.Henunelinbie
uckaxxeHusd B [IY4 npu kBagpaTnyHOM U JINHEWHO-
JIOMaHHOM BosbTaMIIepHOM xapakTepuctuke (BAX)
cmecurens (CM), BO3MOXHOCTh UCKITIOUCHUS
HEKOTOPBIX JOIOJHUTEIBHBIX KaHAJIOB IIpUeMa
ITY.TpeboBanus k rerepoaunam [1Y. ['ereponun Ha
OCHOBE KBapLIEBOI0 CUHTE3aTOpa 4yacToThl. CBONCTBA
OanmaHcHBIX 1 OubanancHoro CM.Boi6op
IIPOMEKYTOYHOU YaCTOTHI CYIIEPreTEPOIUHHOIO
npueMHuka. Heo0xoqumocTh 1 0cOOEHHOCTH
JBOWHOTO IpeoOpa3oBanust yacToThl. ConpsKeHne
HAaCTPOEK MPECEIEKTOPA U TETEPOINHA B
cyneprerepoauHaoM PY.Merozel yBennueHus
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n3buparebHOCTH PY MO AOMOMHUTEIBHBIM KaHaJIaM
npuema (GUIbTPHI-TPOOKH, (PUIBTPHI-IBIPKN).

Hroro

5 Yeunurenu
MIPOMEKYTOYHOU YaCTOTHI
(VII49) Py

Haznauenue, 0COOEHHOCTH CXeM U OCHOBHBIE
napametpsl YIIY. YIIY ¢ pacnpenenennomn
u3buparenbHOCThIO. Koaddunment
PSIMOYTOIBHOCTH, GYHKIIHS pACIIUPEHUS MOIOCHI,
bynkuus yeunenus i YIT4U-1, YITY-2, VIIY-3,
VYIIY-4. CpaBHEHHE CBOWCTB IO N30UPATEIIBHOCTH U
ycunennto YIIY paszusix tunos. YIIY ¢
COCpEA0TOYCHHOMN N30MpaTenbHOCTHI0.OCcO0EeHHOCTH
YCUJICHUS PaJuOUMITYJIbCHOTO curHaia. [lepexonnsie
xapakrepucTuku Y14 paznudnbix
TunoB.OcobeHHOCTH MUKpoMUuHUaTiopu3zauun YIT4.

HUroro

[K-12,
[1K-14

6 JleTexTopsl
(meMomynaTopsl)
pannocuraanoB PY

JuonHbie aMIMTyaHbIe 1eTeKTOphI (A /],
IIOCJIEZI0BATENIbHBIN U NapalIeNbHbIN), CXEMBI,
IIPUHLIMI JeWCTBYS, apaMeTpsl. KBagparuunoe
JIETEKTUPOBAHUE, €r0 HENOCTaTKu.JInHeitHoe
JETEKTUpOBaHue.JIuHEHbIE U HETMHENHBIE
UCKaxeHUs uoaHbIx AJl.I'erepoanHHbII
(acuaxponnsiii) gerexrop (I'/]).da3oBbrit
(cunxponnslit) gerekrop (O/I). YacrorHbie
nerekropsl (U/1): yacTOTHO-aMIUIUTYIHBIN; YaCTOTHO-
(ba30BbIii; TPOOHBIN; UMITYJIbCHO-
cuetHblil.[lomexoycroitunBocTs Y/ k rapMOHHUYECKON
nomexe, noporosoe cpoiictso Y/[.Peakuus Y/ Ha
IIYMOBYIO IToMeXy. DPGEKTUBHOCTh MOJIaBIECHUS
IIYMOBOW ITOMEXH NPU NPEABbICKAKEHUSIX CUTHAJIA
MOJIYJISILIVM B NIEPENATYNKE U UX KOMIIEHCALlUU B
PY.Umnynbcubiiil nerexrop (M/1). Bpems
YCTAHOBJIEHMS M BpEMS CIla/la IEPEXOIHOM
xapakrepuctuku.lIukoBsiit nerextop (I1/1). Yenosue
MIUKOBOTO PEXUMA PAOOTHI.

HUroro

[1K-12,
[1IK-14

7 CucreMsl
ABTOMATUYECKOTO
perynupoBanus PY

8 Pagnonomexu u
YyBCTBUTEIBHOCTH PY

CucTeMbl aBTOMaTHYECKOTO PETYIUPOBAHUS YCUIICHUS
(APY) PV. IIpocrass APY ’nazan’, “3aaepxanHas’,
”ycuneHHas . TpeGoBaHuUs K LETSIM CUCTEM
APY.CucreMbl aBTOMaTH4€CKOM MOACTPONKA YaCTOTHI
rerepoanna (AITYI): ctaTrueckas; acraTudeckas.
TpeboBanus k nemsim cuctem ATTUT.

Hroro

HcTounnku 1 kiaccuuKaus moMex paguornprueMy
(BHEIIHUX IIYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
IIPOMBIIIUIEHHBIX U KOCMUYECKUX IIIYMOB.
AOCOIIIOTHAs U OTHOCHUTEIbHAS IIIyMOBast
TEeMIIEpaTypa IPUEMHBIX aHTEHH. BHyTpeHHUE 11ymbl
PV. KoaddunueHnT uryma u nrymoBas Temneparypa
preMHHUKA. MeTobI TOBBILIEHUS
MOMEX0YCTONYMBOCTU.O1leHKa YyBCTBUTEIBHOCTH PY
C HAaCTPOCHHOW aHTEHHOM, C HEHACTPOECHHOU
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aHTCHHOM, C MAarHUTHOM aHTeHHOI. Bo3MOKHBIS
MEpBI NTOBBIICHUS YyBCTBUTENBHOCTH PY.

Hroro

9 ludposas
neMmoxnynsuus B PY

JeMonymnsuusi Ha OCHOBE BBIJCICHUSI KOMILIEKCHON
aMIUTMTYAbl CUTHAJIA MPOMEXYTOUYHOM YaCTOThI IIPU
MOMOIIIH IU(DPOBBIX KBAAPATYPHBIX
npeoOpazoBareneil. Beiienenrne KOMIUIEKCHOM

AMINIMTYABI U3 aHAJIOTOBOT'O CUI'Halla HpOMC)KYTO‘{HOI;'I

4acTOThl. BeI/Ie/IeHne KOMITTIEKCHOM aMIUIUTY/bI U3
our(poBaHHOTO CUTHAJIA TPOMEKYTOYHON YaCTOTHI.

Hroro

[K-12,
[1K-14

10 3akiroueHue

[IpoexktupoBanue u pacuet PY 1o 3aganHbim
MOKa3aTessIM (KpUTEpPHUsIM) KauecTBa ¢
HCII0JIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOM

0a3p1. MeTO/bI 3KCIIEPUMEHTAILHOTO UCCIICIOBAHMS
napameTpoB PY u ux GyHKIIMOHATBHBIX
y3noB.Hanpasnenus, npodiaembl U IEPCHEKTUBbI
pazButus PY ms PJIC cneunanbHOTO Ha3HAUYCHUS.

Hroro

1

[1K-12,
[1IK-14

Hroro 3a CEMCCTp

Hrtoro

32
32

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAIIUMH (TPeAbLTy IIUMH)

U o0ecneynBaeMbIMH (IOCJSAYIONIUMHI) JUCHUIIIMHAMUA

Paznensr TuCHUIIMHBI ¥ MEXIUCIUIUITMHAPHBIE CBSI3H C 00ECTICYMBAIOIIMMHE (TIPEIBIIYIINMU) U

o0ecrneurnBaeMbIMH (ITOCJIEAYIONIMMU ) TUCHUTUTMHAMU MIPEICTaBICeHbI B Tabnuiie 5.3.

Tabnuua 5.3 — Pazaenbl AUCHUIUIMHBL M MEKAUCLUILIMHAPHBIE CBSI3U

Hanmenosanne
JTACHUTLUINH

Ne paznenoB faHHOM AMCLUMILINHBL, 7151 KOTOPBIX HEOOXOAUMO U3yUEHHE

O6eCHqu/IBaIOIHI/IX 1 00eCIIeYnBaeMbIX JAUCLHUITIINH

1 2 3 4 5 6 7

[IpenmecTByronme JuCHUIIIMHBL

8

9

10 11

1 Metponorust u
TEXHUYECKHE U3MEPEHUS

+ + + + + +

2 Paagnonepenatomye
YCTPOMCTBA CUCTEM
MOOWJIBHOW CBSI3U

3 Pacnpoctpanenue
paJlMOBOJIH ¥ AaHTEHHO-
bunepHbie ycTpoiicTBa
CHCTEM MOOMIILHOM CBSI3U

4 CurHamel 21€KTPOCBA3U

5 CxeMOTEXHHKaA
TEJIEKOMMYHUKAITUOHHBIX
YCTPOWCTB

6 Teopus MEKTPUUECKUX
Lemnen

7 LUudposast o6paboTka
CUTHAJIOB
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8 DnexTpoHuKa + + + +

9 Paguonpuemusie
YCTPOMCTBA CUCTEM + + + + + + + + + + +
MOOWMIIBHOW CBSI3U

[Tocnenyromme TMCUUIUIAHBI

1 Cetn ¥ CUCTEMBI

N + + + + + + + + + + +
MOOHJIBHOM CBSI3U

2 CucreMbl MOOMJIBHOM
CBSI3M Ha OCHOBE
ITyMOTOTOOHBIX
CHUTHAJIOB

3 VYerpoilicTBa
npeoOpa3oBaHus U
00paboTKu HHGOPMALUH + + + + + + + + +
B CUCTEMaxX MOOMIBHOU
CBSI3U

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, POPMUPYEMBIX TPU U3YUeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHIi
CooTBeTcTBHE KOMIETEHIWH, (OPMUPYEMBIX MPH HM3YYEHUH JUCHUIUIAHBI, ¥ BUIOB 3aHATHHA
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETEHIMH, (POPMHUPYEMBIX MPH H3YYCHUH AUCIUIUIAHBI, ¥ BHJIOB

3aHATHI
Bunp! 3anstuil

=

S _ a :

5 3 g & g

QE < ® 8 E S, @OopMBI KOHTPOJIA

S S g G = s

o o, 2] a <

=
[1K-12 + + + + + JloMmamrHee 3aganue,

Koncmekt
CaMOITO/ITOTOBKH,

3ammuTa otuera, OTUeT
1o j1aboparopHoOu
pabore, Ompoc Ha
3aHATHUSAX, 3alInuTa
KYPCOBBIX TTPOEKTOB
(pabor), Otyer o
KypcoBoii paborte, Tecr,
JuddepenunpoBaHHbIi
3aueT
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[1K-14 + + + + + JlomamHee 3agaHue,
Koncnekr
CaMOTIOATOTOBKH,
3amuTa otuera, OTUeT
110 J1abopaToOpHOU
pabote, Ompoc Ha
3aHATHUSX, 3alInuTa
KYPCOBBIX TTPOEKTOB
(pabort), OTyer mo
KypcoBoii pabote, Tecr,
HuddepennmpoBanHbIit
3a4er

6. UnTepakTUBHBIE MeTOABI M (OPMBI OPraHM3alMU 00yYeHUs
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

3 3 g
Q = =
Q O =
E > 0
HazBanus paznenos HanmenoBanue nabopaTopHbIX padboT 5 " S5
o S E
X o =
a o 2
= S
6 cemectp
2 Bxoansle ycrpoiictBa  MccnenoBanue kone0arenbsHOTo0 KOHTYpa © 4 T1IK-12,
Py IEKTPOHHOM NIEPECTPOMUKON YACTOTHI. [1IK-14
HccnenoBanue Auana3oHHON BXOAHOW IEMH MPU 4
Pa3JIMYHBIX CBI3SIX C HEHACTPOEHHOM aHTEHHOI.
Hroro
3 Yeunnurenu Hccnenosadue guana3oHHOr0 CEIEKTUBHOTO 4 I1K-12,
panuouactotsl (YPU) PY  ycunmurens paanoyacToTsl. [1K-14
Hroro
6 JleTexTopsl HccnenoBanue aMIUIMTYAHOTO AETEKTOPA. 4 [K-12,
(1eMoymsITOpHI) Vrtoro [1K-14
panuocursanos PY
Hroro 3a cemectp 16
Htoro 16
8. lIpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBaH#e MpakTHYEeCKUX 3aHIATHN (CEMHUHApPOB) MPUBEACHO B Tabmwie 8.1.
Tabnuua 8.1 — HaumeHoBaHMe NPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 o]
= 7 =
Q = g
Q O T
. E > O
HasBanwus paznenon HaumeHoBaHMe MPaKTHUECKHUX 3aHATUN (CEMHUHApPOB) & 7 e 5
o S E
X o =
a o 2
= S
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6 cemecTp

2 Bxoansle ycTpoiictBa  Pacuer nmapameTpoB napasuieabHOTO U 2 [K-12,
Py MOCJIEI0OBATEIFHOTO KOJIEOATEIIbHBIX KOHTYPOB. [1K-14
Pacyer mapamerpos BI] ¢ HeHacTpoeHHBIMU 2
AHTCHHAMH.
Pacuer mapamerpoB Bl ¢ HacTpO€HHBIMH AaHTEHHAMM.
Hroro
3 Yeunurenu Pacuet mapamerpoB YPU ¢ pukcupoBaHHOM I1K-12,
paauoyactotsl (YPY) PY  HacTpoiikoii. [1K-14
Pacuer mapameTpoB quana3zoHHbeix YPY. 2
Hroro 4
4 TIpeoGpa3zoBarenu Pacuet mapamerpos 1Y ¢ kBagparnunoit BAX CM. 2 I1K-12,
dactors (II) PY Pacuer napamerpoB ITH ¢ nuneiiHo-10Manoit BAX 2 IIK-14
CM.
Br160p npoMexyTouHOM 4acTOTHI 2
cynepreTepoauHHoro PY.
Htoro 6
5 Yeunurenu Pacuet mapamerpos YITU-1. 2 IIK-12,
IPOMEXRYTOIHOH JACTOTHL Pacuer nmapamerpos YIIU-2, VITU-3, YIIY-4. 2 IIK-14
(YIIU) PY Pametp : :
Hroro 4
6 JleTexkTopsl Pacuer mapamerpoB A/I. 2 IK-12,
(nemonynsTOpBI) Pacuer mapamerpos H/I. 2 IIK-14
panuocursanos PY
Hroro 4
7 CucreMsl Onenka napamerpos cuctemsl APY u cucremsr AITY. 4 [K-12,
ABTOMAaTHUYECKOTO Wroro 4 [1K-14
perynupoBanus PY
8 Paguonomexu u Onenka uyBcTBUTENIBHOCTH PY ¢ HacTpoeHHBIMU 2 [K-12,
4yBCTBUTENBHOCTH PY AHTCHHAMH. [1K-14
Ouenka uyBcTBUTENBbHOCTU PY ¢ MarHuTHOM 2
AHTEHHOM.
Uroro 4
Hroro 3a cemectp 32
7 cemecTp
11 IIpoexTupoBaHue CornacoBanue ¢ npenoaaBareieM BIOpaHHBIX 14 T1IK-12,
pPasuoNPHUEMHOTO HEIOCTAIONIUX UCXOIHBIX TaHHBIX IS [1K-14
YCTpOICTBA npoeKkTupoBaHus PY B COOTBETCTBHM C KOHKPETHBIM

T3.CornacoBanue ¢ npenojasBareieM U
KOPPEKTHUPOBKA BEIOPAHHON CTPYKTYPHON CXEMBI
npoekTupyemoro PY u pacueToB ero TEXHUYECKUX
napaMeTpoB: KodpPUIMEeHTa YaCTOTHOTO JHana3oHa;
qyBCTBUTEIBHOCTH; KO3 PULIMEHTa yCUTICHNUS;
n30uparenbHOCTEN MO MENIAIOIIKMM KaHajlaM MpUeMa;
JMHEWHBIX U HEIMHEHHBIX UCKaKEHUH PaJUOTPAKTa U
JETEKTOpa; aMILTUTYIHO-4YaCTOTHBIX U (pa3o-
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YaCTOTHBIX XapPAKTEPUCTUK PAJAUOTPAKTA;
XapaKTEPUCTUK CUCTEM aBTOMAaTU4eCKON
PETYIUPOBKH YCUJICHUS U aBTOMATUYECKON
IIOJICTPOMKHU YaCTOTHI I'€TEPOAUHA. Y UET 3aMEUYaHUN U
PEKOMEHIALNN ITPETIONABATENIS IPU KOPPEKTUPOBKU
cocTaBlIeHHOM nosicautensHoi 3anucku (I11311) n
yeprexel (H) k cnpoektupoBanHoMy PV (mmocie
nposepku I13I1 u Y npenonasarenem).llonydyenue
«IIOIYCKa» K 3alIUTe CIIPOEKTUPOBaHHOrO PY.

Uroro 14
Hroro 3a cemectp 14
Htoro 46

9. CamocrosiTesibHas pabdora
Bunapl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMocToSTeNbHOM paboThl, TPYIOEMKOCTh M (JOPMHUpPYEMbIe KOMIIETCHIIUU

3 2 E
2 = g
. o O I
Buael camocTosTeIbHOM g . 28
HasBanns paznenos 5 S0 @OopMBI KOHTPOJIA
paboThI 3 S =
S (ST
2 o 2
= S}
6 cemectp
1 BBenenue [TpopaboTka JIEKITMOHHOTO 4 [IK-12, Koucmiexr
Marepuaia [1K-14 CaMOIIOATrOTOBKH, TecT
Hrtoro
2 Bxoansle ycTpoiicTBa ITonroroska k [1K-12, JlomaiHee 3ananue,
Py MPAKTUYECKUM 3aHATHUSIM, IIK-14 3amuTa oTuera, KoHCIIEKT
ceMuHapaM camoIroarotToBku, Omnpoc
Ha 3aHaTHsaX, OT4eT n
[TpopaboTka JIEKITMOHHOTO 4 a6:«xa ’ VO g 0
MaTepHana naboparopHoii pabote,
Tect
Odopmiienre 0T4eTOB 1O 12
1abopaTopHBIM paboTam
Hroro 20
3 Veunurenu IToaroroBka K 4 [1K-12, JloMamrHee 3aganue,
pamuouactotsl (YPY) PY  mpakTudeckum 3aHSATHSAM, [1K-14 3ammura otyera, Koncrekr
ceMuHapaM camoIroarotToBku, Omnpoc
[TpopaboTka ITEeKIIMOHHOTO 4 HagaHﬂTHﬂX’ PquT 1o
Marepraia naboparopHoii paboTe,
Tect
OdopmieHre 0T4eTOB 1O 6
nmabopaTopHBIM paboTam
Htoro 14
4 TIpeoOpa3zoBarenun ITonroroska k 8 [1K-12, JlomalHee 3amanue,
gactotsl (IT4) PY MPaKTUYECKUM 3aHATUSIM, [1K-14 Koncnekr
ceMUHapaM camoIoaroToBku, Onpoc
[TpopaboTka ITeKIIMOHHOTO 6 Ha 3aHATHAX, Tect
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marepuaia

Hroro 14
5 Ycunurenu IToaroroBka k 4 [1IK-12, JlomarHee 3agaHue,
IIPOMEKYTOYHON YaCTOTHI IIPAKTUYECKUM 3aHATHSM, I1K-14 Koncnekr
(VITY) PY ceMHHapam caMonoAroToBku, Ompoc
[TpopaboTka JTEKIIMOHHOTO 4 Ha 3AHATHAX, TecT
marepuala
Hroro
6 [lerexTopsl [ToaroroBka k [1K-12, JomamHee 3aganue,
(meMomynaTophI) MPAKTUYECKUM 3aHATHSIM, I1K-14 3ammra otdyera, KoHcrekr
paguocursaiios PY ceMHHapam caMonoAroToBku, Ompoc
[TpopaboTka JIEKITMOHHOTO 4 HagaHﬂTHﬂX’ PquT 1o
Marepraa naboparopHoii pabote,
Tect
OdopmiteHre 0T4eTOB 10 6
nabopaTopHBIM paboTam
Htoro 16
7 Cuctemsl [ToaroroBka k 4  TIK-12, Jomamnee 3aganue,
aBTOMAaTUYECKOTO MPAKTHYECKUM 3aHATHIM, [1K-14 Koncmnekr
perynupoBanus PY ceMHuHapam camoIroaroToBku, Omnpoc
[IpopaboTka JTEKITMOHHOTO 4 Ha 3aHATHAX, Tect
Marepualna
Hroro 8
8 Pagunonomexu u IloaroroBka k [IK-12, Jlomalinee 3a1aHue,
YyBCTBUTEIBHOCTL PY [IPAKTUYCCKUM 3aHATHUSM, [1K-14 Koncnekr
ceMuHapam camoroarotToBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 4 Ha 3aHATHAX, Tect
Marepuana
Hroro 8
9 ludposas [TpopaboTka JIEKITMOHHOTO [TK-12, Koncnekr
neMmoxnynsauus B PY Marepuana [1K-14 CaMOIIOATOTOBKH, TecT
Hroro
10 3akitoueHue [TpopaboTKa JEeKIIMOHHOTO [1K-12, Tecr
Marepuaa [1K-14
Hroro 4
Wroro 3a cemectp 100
[TonroroBka u cnaua 36 DK3aMeH
HK3aMeHa
7 cemecTp
11 IIpoexTupoBaHue BrimonHeHne KypcoBoro 48 TIK-12, 3amura KypcoBbIX
pPaguoNpUEMHOTO npoekTa (paboThl) [1K-14 mpoekToB (pador), Tect
yCcTpoiicTBa Vitoro 48
Hroro 3a cemectp 48
Uroro 184
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10. KypcoBasi padora (IpoekT)
TpynoeMKoCTh ayOUTOPHBIX 3aHATUH U (OpMUPYEMble KOMIETEHIIMH B paMKaxX BbIIOIHEHUS
KypcoBoii paboTsI (mpoekTa) nmpezacrasiensl Tadmuie 10.1.
Tabmuma 10.1 — TpyaoeMKOCTh ayIMTOPHBIX 3aHATHH W (OpPMHpPYyEeMble KOMIIETCHIIMM B paMKax
BBITIOJTHEHHSI KyPCOBOM pa0oThI (ITPOEKTa)

2 2 £
HaumenoBanue ayTuTOpHBIX 3aHITUI Z s E
-
a o 2
= S
7 cemecTp

CornacoBaHue C MperoaaBaresieM BHIOPAaHHBIX HEI0CTAIOIINX 10 IIK-12, I[IK-14

MCXO/IHBIX JIAaHHBIX JIJIs1 TpOeKTUpoBanusi PY B cooTBeTCTBUMU C

koHKpeTHbIM T3. CornacoBaHue ¢ npernojaaBareiemM u

KOPPEKTUPOBKA BHIOPAHHOU CTPYKTYPHOM CXEMBI POESKTHUPYEMOTO

PY u pacueToB ero TeXHUYECKUX MapamMeTpoB: koddduirenrta

YaCcTOTHOTO JIMANa30Ha; YyBCTBUTEILHOCTH; KO PHUIIHEHTA

yCHUJICHUS; U30UPATENBHOCTEH 110 MEIIAIIIUM KaHalaM [pUeMa;

JIMHEVHBIX U HEJIMHENHBIX UCKAKEHUN PaIMOTPAKTA U JETEKTOPA;

aAMIUTUTYAHO-9aCTOTHBIX U (pa30-4aCTOTHBIX XapPaKTEPUCTHK

paauoTpaKTa; XapaKTePUCTUK CUCTEM aBTOMAaTHUECKON

PErYIIMPOBKH YCUJICHUSI U aBTOMATUYECKOM MOACTPONUKH YaCTOThI

reTepoArHa. Y4ueT 3aMe4aHnuid 1 PeKOMEHJalui [IpenogaBarelis Ipu

KOPPEKTHUPOBKU COCTaBIEHHOM nosicautensHoi 3anucku (I11311) u

yeprexeit () xk cipoexktupoBanHomy PV (mocne nposepku 1311 u

Y npenoxaasarenem).Ilonydenne «aomycka» K 3amuTe

cupoekTupoBaHHOro PY («3auer»).

Hroro 3a cemectp 10

10.1. TembI KypcoBBIX padoT (IIPOEKTOB)

[TpuMmepHas TeMaTHKa KypcoBbIX paboT (IPOEKTOB):
—  IIpueMHHK COTOBOI paguOCBs3H.
—  IIpueMHUK NEUI)KUHTOBOU PaAUOCBS3H.
—  IIpueMHUK CIIyTHUKOBOM paJuOCBA3H.
—  IIpueMHUK CIIyTHUKOBOTO paJuOBEIIAHUS. .
— IIpueMHUK CIIyTHUKOBOT'O TEJIEBELIaHHUS.
—  IIpueMHUK paguopeneiHON CBA3U.
—  IIpueMHUK paauOIOKaLlMOHHBIN.
— U Jp.

11. PeiiTuHroBasi cucreMa /1Jisi OLEHKH yCIeBAeMOCTH 00y4ar0 M XCsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — banibabIe OIIEHKH 711 2JIEMEHTOB KOHTPOJISI

N N MaxkcuMasbHBIN
N MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThI y4eOHOM OaJ 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a mepuon
NEeATEIbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
JlomaliHee 3a1aHue 6 6 6 18
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3amura oTyeTa 6 6 12

Koncmekr 4 3 3 10

CaMOTOATOTOBKH

Ornpoc Ha 3aHATHAX 2 2 2 6

Otuet no 1abopaTopHOM 6 6 12

pabote

Tect 4 4 4 12

Hrtoro makcumym 3a 16 27 27 70

nepuoa

DKk3ameH 30

Hapacraromum urorom 16 43 70 100
7 cemecTp

3amuTa KypcoBBIX 30 30

MIPOEKTOB (pabor)

Otuer o KypcoBoii 20 25 25 70

pabote

Htoro makcumym 3a 20 25 55 100

epuoa

Hapacraromum nrorom 20 45 100 100

11.2. IlepecyeTt 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6a/mIOB B OIICHKH 33 KOHTPOJIbHBIC TOUKH MpeAcTaBiicH B Tabmmie 11.2.
Tabmuua 11.2 — IlepecueT 6aioB B OLIEHKU 33 KOHTPOJIbHbBIE TOUKU

baynel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

>90% ot MakcuMaabHOU cCyMMbI OasuioB Ha nary KT 5)

Ot 70% 1o 89% ot MakcuManbHON cymMMbl OaniioB Ha nary KT

4
Ot 60% 10 69% OT MakCUManbHON CyMMBI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasbHON cyMMBbI 6asutoB Ha aaty KT

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
Ilepecuer cymmbl 6ayuIOB B TPAJAUIMOHHYIO U MEXIYHApOAHYIO OLIEHKY IPEICTABICH B TAaOIHIe
11.3.
Tabmuua 11.3 — [IepecueT cymmbl 6aJIjIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTuyHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBopUTENIHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTaeio)
2 (seynoBIeTBOpHTEHHO) (HE Hwxe 60 6annos F (HeymoBIeTBOPUTENHHO)

3aYTEHO)
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12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHne JUCHMIIIMHBI

12.1. OcHoBHas JquTEpaTypa
1. VerpoiicTBa npueMa u 006pabOTKu curHajoB: YueOHoe mocobue / [lymxkapes B. I1. - 2012.
201 c. [DOnextponnblii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 08.05.2018.

12.2. lonotHuTE/ILHAS IUTEPATypa
1. Onmmyk A.I. u ap. Panuonpuemusie yctpoiicTBa: YuebHoe mocoOue aisi By30B. — MHHCK:
Hosoe 3nanue, 2006. 240 c. (Hanuuue B 6ubmmorexke TYCVYP - 54 5k3.)
2. ITMammxoB B.B. Paguonpuemnsie ycrpoiictBa. M.: Panuo u cBs3p, 1984. — 392 c. (Hanmuue B
ouomuoreke TYCVYP - 63 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. YueOHO-MeTOAMYECKOE NTOCOOHE 110 NPAKTHYECKHUM 3aHATHIM M CAMOCTOAITEJLHON padore
NPH NMOAT0TOBKE K HUM
1. «Pamuompuemusie ycrpoiictBay: COopHUK 3aaa4 U ynpaxueHnui / Menuxos C. B., SIkymeBuu
I H. IIymkapes B. II. - 2015. 94 c. [Dnexrponnsiii pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4939, nara obpamenus: 26.04.2018.

12.3.2. YuyeOHO-MeTOAUYECKHE TOCOOUS 110 JIA00OPATOPHBIM PadoTaM U CAMOCTOSITeIbHON padoTe
MpH NOATOTOBKE K HUM

1. MUccnenoBanue konedareabHOrO0 KOHTYpa C 3JEKTPOHHOW MEpPecTpONKON 4acToThl: YdueOHO-
METOJMYECKOe Tocodue 1o JraboparopHoii padore B kommbroTepHoi cpeae QUCS / IMymkapes B. II. -
2012. 25 c. [Onextponuslii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/1575, nara
obpamenust: 26.04.2018.

2. Panuonpuemusie ycrpoiicTBa: MccnenoBanue AMAna3oHHOTO MpeceleKkTopa MpH Pa3iMuHbIX
CBSI3SIX C HEHACTPOCHHOW aHTEHHOW: MeToqrudecKre YKa3aHHsl 10 BBITIOJHEHHIO JTA00paTOpPHBIX padboT /
[ymxapes B. II. - 2016. 39 «c¢. [OnekrpoHHbli pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/6534, nara ob6pamenus: 26.04.2018.

3. HccnenoBanue aMIUTMTYIHOTO JETEKTOpa: Y4eOHO-MeToau4eckoe mocobue mo 1adoparopHoit
pabore / Ilymxkapes B. II. - 2012. 25 c. [DOnekrponsblii pecypc] - Pexum mgocryna:
https://edu.tusur.ru/publications/1622, nara oopamenus: 26.04.2018.

4. VccnenoBaHue AMana3OHHOM BXOJHOW LIENM TNPH PA3JIUYHBIX CBA3SIX C HEHACTPOEHHOMU
aHTeHHON: Y4eOHO-MeToqu4ecKoe mocodue mo iadoparopHoit pabore B kommbetorepHoi cpeae QUCS /
[Mymkapes B. II. - 2012, 27 c¢. [OnekrponHbslii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/1576, nara oGpamenns: 26.04.2018.

12.3.3. YueOHo-MeTOAUYECKHE OCOOUS /Il 3AHATHH 10 KYPCOBOMY IIPOEKTHPOBAHMIO U
CaMoOCTOSATeJbHOI padoTe NPU NMPOEKTUPOBAHUH

1. PapuonpuemHble ycTpoiicTBa: VYdueOHOe mocobue IO KypcOBOMY IPOEKTHPOBaHHIO /
[Mymkapes B. II. - 2012. 278 c¢. [OnekrponHbii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/1522, nara oGpamenus: 26.04.2018.

2. YyBCTBHUTENBHOCTh PATUONPHEMHBIX YCTPOUCTB: YueOHOe mmocoOme sl JIEKIMOHHBIX H
NPAKTUYECKUX  3aHATHH, KypCOBOIO IPOEKTUPOBAHUS, CaMOCTOATEIbHONH pabOThl  CTYIEHTOB
paauoTexHudeckux cnenuanbHocredt / MemuxoB C. B. - 2015. 99 c. [OnexkrponHsiit pecypc]| - Pexxum
nocrtyna: https://edu.tusur.ru/publications/5109, nara obpamenus: 26.04.2018.

12.3.4. lonojiHUTE/IbHOE YUeOHO-METOAMYECKHUE MOCOOHS 110 CAMOCTOSITEILHOI padore

1. CamocrosarenbHas palOoTa CTygeHTa NpU M3YyYEHUM JUCHUIUIMH  MaTeMaTh4yecKo-
€CTECTBEHHOHAYYHOro, 0O0IIenpo(ecCHOHANBHOTO  (MPO(ECCHOHANBHOI0), CIEUUANIbHOTO  IUKJIOB:
Y4eOHo-MeToauUecKoe nocodue 1no camocrositenbHoil padote / Komorpusos B. A., Menuxos C. B. -
2012. 9 c. [DnextponHslii pecypc] - Pexum mocryma: https://edu.tusur.ru/publications/1845, nara
obOpamenus: 26.04.2018.

12.3.5. YueOHo-MeTOIMYeCKHEe MOCOOUS IS JIMI ¢ OTPAHNYEHHBIMHM BO3MOKHOCTSIMHM 310POBbS U
UHBAJIH/I0B
Y4eOHo-MeToIuYeCKHEe MaTepHalibl Il CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
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W3 YHCIIA JIUI C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3/I0POBbsI M1 MHBAIUIOB MPEJOCTABISAIOTCA B opMax,
aIaTHPOBAHHBIX K OTPAaHHMYCHHSIM UX 37I0POBbs M BOCIIPUSATHUS HH(DOpMAIIHH.

JlJ1s1 JIM1 ¢ HApYIIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIist M1l ¢ HAPYIIeHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJLHOIO annapara:

- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. IipodeccnonaibHbIe 6a3bl JAHHBIX U HH()OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBbI

1. https://elibrary.ru — nayuHas snekTpoHHast OUOIHOTEKA.

2. https://edu.tusur.ru — nayuno-o6pasosarenbubiii mopran TYCYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3bl naHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE U
MOMCKOBBIE CHCTEMBI.

13. MarepuaibHO-TeXHHYECKOe 0O0ecreyeHue TUCHMILIMHBI U TpedyeMoe MPOrpaMMHoOe
ob0ecreyenue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILTUHBI

13.1.1. MarepuajJibHO-TeXHHYECKOE U POrPAMMHOe o0ecnedyeHue sl JJeKIMOHHbIX 3aHATHI
Jnis mpoBeneHusi 3aHATUN JICKIIMOHHOTO THIA, FPYMNIOBBIX U MHIUBUIYATbHBIX KOHCYIIBTAIIHU,
TCKYLICTO KOHTPOJA U HpOMe)KyTOLIHOﬁ aTTCCTAllMU HCIIOJB3YCTCA yT-IC6Ha$I AyaAuTOpHA C KOJIUYCCTBOM
MOCA/IOYHBIX MecT He MeHee 22-24, 000opyaoBaHHas JOCKOHM U cTaHIapTHOM yueOHOM Mebenbio. MMerorces
JIEMOHCTpAIIMOHHOE 000pynOoBaHWE M Y4eOHO-HAIISAHBIE TOCOOHS, 00ECIIeYMBAIONINE TEMaTHYECKUE
WJUTIOCTPAIUH 110 JICKIIHOHHBIM pa3zesiaM AUCLIUTLIHHBL.

13.1.2. MaTepuaabHO-TEXHUYECKOE H MPOrpaMMHoe ofecriedyeHue A1 NPAKTHYeCKUX 3aHATHI

Crienmanu3upoBaHHas yueOHas ayTuTOPHS

yueOHasi ayaiuTOpus JUIs MPOBEACHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs st
MIPOBEJICHUS 3aHATUN TaDOPAaTOPHOTO THUIA, yueOHas ayUTOPHS JJi MPOBEIECHUS 3aHATHI CEeMHUHApPCKOTO
THUIA, TOMEIEHHE /I KypCOBOTO MPOEKTHUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, n. 47, 427 ayn.

Onucanue uMeronierocs 000py10BaHuUs:

- JIocka MarHuTo-mMapkepHasi;

- KommnbroTep;

- Ilima3meHHas maHenb,

- Cepaep (2 wt.);

- Kommnext cnenuanu3upoBaHHol yueOHO Mmebeny;

- Pabouee mMecTo mpenogaBarelis.

[TporpamMHoe oOecnieueHme:

- 71-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Microsoft Windows Server 2008

— Microsoft Windows XP

— Mozilla Firefox

— OpenOffice

— Opera

— Opera Developer
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— Qucs
— Scilab

13.1.3. Marepua/ibHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHue sl J1a00paTopHbIX padoT

Crneunanu3upoBaHHas yuyeOHast ayTuTOpus

yueOHasi ayIUTOpHs JUIS NPOBEICHHS 3aHATUI MPAKTUYECKOTO THIA, y4eOHas ayJuTopus i
MIPOBEJICHUS 3aHATUN TaO0OPAaTOPHOTO THUIIA, yueOHas ayTUTOPHS IJi MPOBEICHUS 3aHATHI CEMHUHAPCKOTO
THUTIA, IOMEIIEHUE JIsi KypPCOBOTO IPOSKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX PadoT)

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, 1. 47, 427 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- Jlocka MarHuTO-MapKepHasi;

- Komnerorep;

- [Ina3zmenHas nanens;

- Cepsep (2 wt.);

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecTo npenogaBarens.

[IporpammHoe obecrieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Microsoft Windows Server 2008

— Microsoft Windows XP

— Mozilla Firefox

— OpenOffice

— Opera

— Opera Developer

— Qucs

— Scilab

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPAaMMHOe o0ecredeHne ISl CAMOCTOSATEeIbHOH padoThl

s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIbIOTEPHBIE KJIACChl),
PacIoyIOKEHHbIE IO a/IpecaM:

- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckast 06macTb, I. Tomck, ya. Kpacnoapmetiickas, a. 146, 201 ayn.;

- 634034, Tomckast o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;

- 634034, Tomckas 06macTb, I. Tomck, Bepmmauna ynuia, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIBIOTEPHl MOJKIIOUEHbI K ceTu «HTepHeT» M 00ecnednBaroT JOCTYN B DIEKTPOHHYIO
“H(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[lepeyenp mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe o0ecnedeHre TUCHUIIHHBI VISl JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTSIMH 310POBbS1 1 HHBAJIM/I0B
OCBO@HI/Ie JUCHOUIIJIMHBI JIMIIAMU C Ol"paHI/I‘—IeHHI)IMI/I BO3MOXHOCTAMHU 3I[OpOBI)$I U UHBaJINJaMH
OCYIIECTBIISIETCS C UCIOIH30BAHUEM CPEJICTB OOYUESHHS OOIIEro U CIenaaIbHOTO Ha3HAUYCHUSI.
[Ipu 3aHsTHSAX ¢ OOydYaOIIMMHCS € HAPYUIEHHUSIMH CJIyXa MPETyCMOTPEHO HCIIOIh30BaHUE
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3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CpPEACTB U JPYIHMX TEXHMUECKHX CPEICTB
npuemMa/nepenadn yaeOHol mH(opMaIuu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI TpPETofaBaHUs
Ui OOy4aloIMXCS C WHBAIWIHOCTBIO, MMOPTATUBHONW MHAYKIMOHHON CHUCTEMBI. YueOHas aynmuTopus, B
KOTOPOM 3aHUMAIOTCSI OOydYaronuecs ¢ HapylmIeHHEeM cliyxa, o0OpyIoBaHAa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIUMUCS ¢ HAPYIIEHUsIMU 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX U yYEOHBIX ayIUTOPUSIX BO3MOKHOCTH MTPOCMOTpPA YAAJICHHBIX 00BEKTOB (HAalpuMep, TEKCTa
Ha JIOCKE WM cJaiiia Ha 9KpaHe) MpU IOMOIIY BUACOYBEIHMUUTENEH st KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHHMSIMM OIIOPHO-IBHMIaTeJIbHOIO AamIapara
HCIIONIB3YIOTCSl allbTepHAaTUBHBIE YCTPOMCTBa BBOAA HMH(OpPMAlMKU W JAPYrUe TEXHUYECKHE CpEACTBa
npuema/mepenadu ydeOHOW HMH(GOpPMALUU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOYyYCHHS JUIS
Jofiel ¢ MTHBAJIUTHOCTHIO.

14. OueHo4YHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AIUH U3YYeHUs
JUCIUIINHBI

14.1. Couepmalme OLHCHOYHBIX MaT€puaJoB U METOAUYECCKUE PCKOMECH AN
I[JISI OLCHKHU CTCIICHH C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a JHUCHUILIMHOM
KOMHGTGHI_II/If/'I HCIIOJIB3YIOTCA OLCHOYHBIC MaTC€pHalibl B COCTABE!:

14.1.1. TecToBble 3a1aHus

1

IlepecTpoiika 4acTOTHI AMANIAZ0OHHOIO MuTepBan 4acToT, B npefenax KoToporo
paﬂﬂoﬂpﬂéMHOrO ychOﬁcTBa 3TO PaaroONPUEMHHUK IIPU IIEPECTPOUKE YACTOTHI COXPAHACT CBOU
OCHOBHBIC TTapaMeTpPbI

CriocoOHOCTh paAHONIPUEMHNKA IPHHAMATH C1a0bIe
CHTHAJIbI B HHTEPBAJIC YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CrocoOGHOCTh pagHoNPUEMHHKA TOAABISTE CHIIBHEIC
CHTHAJIBI 32 IpeJieJlaMH 9acTOT, B KOTOPOM OH JIOJDKEeH paboTarh

CriocoOHOCTh paanonpuéMHUKa 00eCeYnBaTh
pealbHyI0 YyBCTBUTEIBHOCTH B HHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTaTh

2
YyBCTBUTEJIBHOCTb PAAUONPUEMHOTO CriocoOHOCTh paAnoNpUEMHIKA IPHHUMATH CHIIBHBIE
ycTpoiicTBa 3T0 CHIHAJIBI

CriocoGHOCTb paHONpPHEMHHIKA 00€CIIeYHBATh
TOYHOCTH HACTPOIKM paToNpHEMHOTO YCTPOICTBA B HHTEpBAJIe
4acTOT, B KOTOPOM OH JI0JDKEH paboTarh

CriocoOHOCTh paAHOTIPHEMHNKA TIPHHAMATH C1a0bIe
CHTHAJIBI CPE/IH IYMOB

CriocoOHOCTh paAHOTIPHEMHHNKA TIOIABIISATH MEIIAOIIIE
CHUJIbHBIE CHTHAJIBI

3

PeajibHast YyBCTBUTEILHOCTH 3TO BennumHa 3.71.c. CUTHaIa B aHTEHHE, TIPH KOTOPO
HalnpsDKEHNE CHTHAJIA Ha BBIXOJ/IE MPUEMHHKA MTPEBBIIIACT
HanpsHKEHUE B 33JIAHHOE YKCIIO pa3

BennunHa 3.71.c. (HOMUHAIBHON MOIITHOCTH) CHTHAA B
aHTEHHe, IIPH KOTOPOH HalpshKeHUE (MOIIHOCTh) CHTHAJa Ha
BBIXOZIE€ MPUEMHIKA MAKCUMAIbHO

BennunHa 3.71.c. (HOMHUHAJIBHOM MOIITHOCTH) CHTHAJIA B
aHTEHHe, NIPU KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIXOC l'lpI/IéMHI/I](a MHWHHUMAJIBHO

BenmunHa 3.71.c. (HOMHHAJIBHOH MOIITHOCTH) CHTHAJIA B
aHTEeHHE, IIPH KOTOPOH HaNpspKeHHe (MOIIHOCTE) CHTHANA Ha
BXOJie MPUEMHHIKA IIPEBBIIIACT HAPSUKEHHE (MOIIHOCTB) TOMEX
B 33JIaHHOE YHCIIO Pa3

4

Paguonpuémuuka, xapakrepusyouieicsa [TpréMHUK CUTHAJIOB C YaCTOTHOM MOIYJIALIUEN
TAHTeHUMAJbHOI YYBCTBUTEJbHOCTBIO, 3TO IIpHEMHUK TEJICBU3HOHHOIO BEIAHNUSI

IpuémHUK ¢ pazoBoii MoayssIUeH

[IpuéMHUK paJuOCUTHAIOB C UMITYJIbCHOM
MOJyJISIMEN
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5

Onpenenutsb k03¢ puuueHT NPpIMOYroJJbHOCTH
u30upareabHoi cucreMsl npuémuuka: fc =100 MIu,
I1=200 Kr].[, fcoceuuero KaHama 100.25 Mr“

1.0025

1.25

2.5

5.0

6

B paguoBemiaHuM ATHHHOBOJIHOBOIO M
CPeIHEBOJHOBOI0 IMANA30HAX JJIUH BOJH UCHOJIb3YyeTCs

AMIUTUTYIHAS MOTYJISITVSE

YacToTHas MOy

KoMOvHMpOBaHHAS MOIYIISIIHS

Pa3zoBast MOTYIIALIUA

7
Kaxoii Bux MOTyJISINAN MCTOJIB3YETCS B YacrorHas
pannoBemannu B YKB nuanazoune? DasoBas
AmruryaHas
KomOuHmpoBaHHas
8
Omnpeaenursb K03 PUUHEHT NepeKpbITHSA 2
nepecrpoiiku no yacrore fc =500 ... 1500 k' 3
JMANA30HHOT0 PATHONPHEMHHKA 1-5

9

Jlatb onpenesienue 1Jisi paAMONpPUEMHOIO
ycTpoiicTBa 1eTEKTOPHOTO THIIA

PaguonpuémHuK, paboTarouii 38 CUET SHEPTUH
9JIEKTPOMArHUTHOW BOJIHBI

[IpuéMHUK, HE UMEIOIIMH YCUIIMTEIbHBIX JIEMEHTOB

[TpréMHUK IPSIMOTO YCHIJICHUSI

[IpuéMHUK cynepreTepoIuHHbII

10

Yka:kure THII pAAMONIPUEMHHMKA

JlerekTopHbIi

[Ipsimoro ycuneHus

CBepxpereHepaTiBHbII

e
Al |
Bxoanas !
] | YPU || Jlerekrop || VHY
| Lernb !
I

ACHHXPOHHBII

11

Yka:xkure THII paAMONPUEMHHMKA

A
L Bxopwast H— Yeumurens }-r JletexTop YHY

uenb
ToAoRHTE b Has OGpATHAs CBA3H B PEAIME
HEZ0BOIBYKAGHHOTO renepaTopa

CBepxpereHepaTiBHbII

CyneprerepoanHHbIH

[Ipsimoro ycusieHust

[Mpsimoro peoOpa3oBaHusl aCHHXPOHHOTO THIIA

12

Ykaxxure THII paAHONIPUEMHHUKA

A
—=— VYII4 (= Jerekrop (= YHUY

[MpsiMoro peoOpa3oBaHusl ACHHXPOHHOTO THIIA

CynepreTepoJHHBII

Bhixo,

TIpecenekTop —

Q- 2

[MpsiMoro peoOpa3oBaHus CHHXPOHHOTO THITA

CBepxpereHepaTiBHbII

13

Yka:kure THII pAAHONIPUEMHHUKA

T—\ Ilpecenexrop }» CM 1 }» VI 1 }v CM2 H VIIY 2 H JlerekTop }
H .

CynepreTepoAnHHBII NPUEMHNK C aCHHXPOHHBIM
JIETEKTOPOM

VHY ’ﬂ,

CynepreTepoUHHbIN MPUEMHUK C CHHXPOHHBIM
JIETEKTOPOM

CynepreTepoANHHBII TPHEMHNK
CBEpXpETeHEepaTHBHOTO THIIA

CynepreTepoANHHBII TPHEMHNK C ABYKPATHBIM
mpeoOpa3oBaHIEM JaCTOTHI
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14

Ykaxure TUIl pAINONPUEMHUKA

IMpuéMHMK ¢ TPSIMBIM NTPe0Opa30BaHUEM JaCTOTHI
ACHHXPOHHOI'O TUIIA

[+ 1
op |— CM OHY VHY

Breixon

Hp?ﬂu P T
I

CBepxpereHepaTUBHbIA TPUEMHUK C OJHOKPATHBIM
npeoOpa3oBaHUEM YaCTOThI

[MpuémHuk ¢ mpAMBIM IpeoOpa30BaHUEM YaCTOTHI

Hepecrpoiixa CHUHXPOHHOTO TUIA
r || VIP |~ VIOT = m
CBepXpereHepaTHBHBIN IPUEMHHUK C TIPSMBIM
MpeoOpa30BaHAEM YacTOTEI
15

Ykaxure cxemy BIl ¢ komOunnpoBaHHoOI
CBSI3bI0 C HEHACTPOCHHOH AHTEHHOI

A A A
} | O

M
|
I Les Lk
L
Cyﬂi Ck K CK7Z Lk CK;Z
T i

- T I

a) 6) B)

A

A A
ji Cyx Ces
Cen Lk M
Li C'\;Z [ Ccn Cx L Lk Cx
) e)

AN

1

r) I

(@)

©)

(8)

®

(m

(e)

16

Yka:kute ycjioBusi pa6otbl quana3zonnoii BII ¢
HEHACTPOEHHOI AaHTEHHOI B peskuMe YIJINHeHUsS

Pe3oHaHC aHTEeHHBI (AHTEHHOM IETIH) BBIIIE
JMana3oHa

Pe3oHaHC aHTEHHBI (AHTEHHOH IIeTIN) HUXKe
JIana3oHa NPUHIMAEMBbIX YacTOT

Pe3onanc aHTeHHBI (AHTEHHOM 1enn) paBeH fiax
CUTHalla

Pe3onaHc aHTeHHBI (aHTEHHOH 11enH) paBeH Ty
CHI'HaJa

17

Yka:xkure cxemy BI ¢ BHellIHeeMKOCTHOM
CBSI3bI0 C HEHACTPOEHHOH AHTEeHHOMH

(a)

©

(8)

()

(m)

(e)
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18

Ykaxure cxemy BII ¢ aBroTpancdopmaropHoii u (a)
rajbBaHHYECKOMH CBA3bLIO C AHTEHHOM (6)
A \TA i{A (B)
M Cen ()
we + @
CV}ZU‘I} Cx « Cx Lx Ck Z
i = (e)
T
|
L I T
a) 6) B)
A
X A
XA Cyk Ces
Ccn Lk M
Lk Cx Z Ryt Ccn Cx Lk Cx Z
7 T Les 7
r) 1) e)
19
YKaknuTe 0CHOBHOE Ha3HAUeHHE Jis cTabum3aniy ypoBHS CUTHANA Ha BBIXO/IE
aBTOMATHYECKOH peryJIMpoOBKH yCUJICHUS JIETEKTOpa
Jlnst cTabunM3alyy YaCTOTHI CUTHAIA Ha BXOJIE
JIETEKTOpa
JI1st crabunu3anyu 4acToThl HACTPONKHU
NpUEMHHKA
Jl1st crabunu3anuu ypoBHSI CUTHAJIA Ha BXOJIE
JIETEKTOpa
20
Onpeaenursb TUN cucTeMbl APY ABTOMaTHYECKas PEeryJIMPOBKa YCUICHUS
«BIIEPE»
Usx JIuHeWHsI# TpakT Usx. aerexropa epea
—|  npuémmmxa 3anep)kaHHas aBTOMATUYECKast PETYIUPOBKa
) YCHJICHUS
OHY JAPY ) ABTOMaTHYECKas peryJIupoBKa YCUICHHUS
«BHEPEN U «HA3A»
ABTOMaTHYECKas pEryJIMpOBKa YCUIICHHUS
«Ha3ag»

14.1.2. Jx3ameHaAlMOHHbIE BONIPOCHI

1. Ha3HaueHue U OCHOBHBIE XapaKTEPUCTHKHU paguonpueMHbix ycrpoicTB (PY). CrpykrypHble
cxembl PVY, uX [I0CTOMHCTBA M HEAOCTaTKU (JIETEKTOPHBIM MPUEMHHUK, TNPSMOrO YCHIICHUS,
CyIepreTepo/inH, NpsMOro npeoOpa3zoBaHMsl, pEr€HEPATUBHBIN, CBEPXPEreHEPATUBHBIN).

2. DKBUBAJIECHTHBIE CXEMBI, ITAPAMETPbl U CBOMCTBA OTKPBITBIX HEHACTPOEHHBIX U HACTPOCHHBIX
MIPUEMHBIX aHTE€HH, PAMOYHBIX U (DEPPUTOBBIX MIPUEMHBIX aHTEHH.

3. Haznauenue Bxoanoit nenu (BLl) PY. Tpebosanus ko BIl PY. Cxemsr BI] ¢ HeHacTpoeHHOU
antenHoi. Cxemsl BII ¢ HacTpoenHo# aHTeHHOW. DnekTpoHHas nepectpoiika BIl, cxemsl, ycioBus mms
BbIOOpa 31eMeHToB cxeM. Ocobennoctu BL] npuemnukoB nuanazonos YBY n CBY.

4. BII c eMKOCTHOH CBsI3bI0 ¢ HEHacTpoeHHOU aHTeHHOW. Koapdunuent nuanasona. Mizmenenue
pEe30HaHCHOTO KO3 dHUIMEeHTa TNeperayd Nnpu mepecTpoiike. BbIOOp BETUYMHBI E€MKOCTH CBS3H.
N3buparensHOCTH. JlOCTOMHCTBA M HETOCTATKH.

5. BII ¢ MHAYKTUBHOM CBSI3bI0 C HEHACTPOCHHOW AHTEHHOW. PEXXMMBI «yKOpPOUEHHON aHTEHHBD) U
«yUIMHEHHOH aHTeHHbI». KoaddunuenT nuanazona. MizMeHnenue pe3oHaHCHOTO K03 uienTa nepenaqu
npu mnepectpoiike. BoiOop BenmumHbl cBsizu aHTeHHBI co BI[. W3buparenpHOcTh. JlocTOMHCTBa H
HEJOCTATKHU.

6. BL] ¢ kKOMOMHHpPOBAHHOW CBS3bI0 C HEHACTpPOeHHOH aHTeHHOH. Koaddunument nuanazona.
W3MmeHeHne pe3oHaHCHOro Kod(p@uIMeHTa Iepenayd Mpu nepecTpoiike. BpiOop BenUYHMHBI CBS3U
aHteHHsb! co BLI. M30uparensHoCTh. JJOCTOMHCTBA U HENOCTATKHU.

7. BL] ¢ maruuTHOM aHTeHHOM. Koaddumuent nuanazona. Beibop BenMUMHBI CBA3M aHTEHHBI C
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MOCIENYIOIUM KackaaoM. M3MeHeHune pe3oHaHCHOTro Kod(h¢uIMeHTa Mepenadyd Npu IepecTporKe.
N3o6uparenpHOCTH. JIOCTOMHCTBA M HEAOCTATKH.

8. BLl mpu HacTpoeHHOW aHTeHHe. YcioBusi coriacoBanus BILl c anrennoii. Ilapamerp
cornacoBanus. Koaddunuents: nepemxaun BL] mo HanpspkeHUIo U 1o MomHOCTH. 30MpaTenbHOCTb.

9. Ha3nauenne U OCHOBHbIE TIOKa3arenu ycunutens paauodactorel (YPY). Cxema
nepectpanBaemMoro YPUY, Ha3zHaueHHE »HIIEMEHTOB. OJEKTpoHHas nepectpoiika YPY. HM3menenue
pe3oHaHcHOro ko3 duirenTta nepegadn npu nepecrpoiike. M3oupareabHOCTh. OUIBTPBI TUTIA «IBIPKAY,
«mpoOKay, UX Ha3HAYCHHE.

10. HenepecrpauBaemsblii YPU B pexume cornacoBaHusi ¢ Harpy3koi. YCIOBHUSI COIVIACOBAHMS.
[Tapametrp cornacoBanus. Kosdduuuentsl mnepenaud 10 HANPSHKEHUIO W [0  MOIIHOCTH.
N3buparenbHOCTD.

11. ITapa3utHbie oOpaTHbIe CBs3U B YPU, MephI M0 YMEHBIIICHUIO MX BIUSHHS. YCIOBHUS Mepexoaa
pe3onancHoro YPY B pexkuM reHepanu napa3suTHbeIX KojeOaHHd. YCTOHUUBBINA K0d(pPULIHEHT ycuneHus
YPU npu nefictBur BHyTpeHHEH 00paTHOM cBsi3u. HeliTpanu3anus BHyTpeHHEH 00paTHOit cBsi3u B Y PY.

12. AmmmutynHas (konebarenbHas) XapakTepUCTHKA Pe30HAHCHOTO Kackana. MckakeHue Gpopmbl
oru0aromel aMIUTUTYIHO-MOIYIMpOoBaHHOTO curHaina (AM-curnana) B YPU. KoaddunueHrt rapMmoHuk.
Mepb! 17151 €10 yMEHbILIECHUS.

13. bnokupoBanue (3abutue) curHana B YPU. IlepexpectHpie uckaxenus B YPU. B3aumHuas
Monyssinust (uarepmonyssiuus) B YPY. Bropuunas monyssinust B YPY. Mepsl U1t ©X yMEHBIICHHUS.

14. Ha3znauenue, MECTO B NMPUEMHHUKE, COCTaB M ToKazarenu mpeodpazoBarens yactorsl (I1H).
Cxewmsl ITY, HazHaueHHE PIICMEHTOB.

15. CnexTpanbHbIii COCTaB BBIXOJHOTO TOKa OHOHampasiieHHoro cMmecutens (CM), aMIuuTyasl
TOKOB KOMOMHAIIMOHHBIX 9acTOT. KpyTu3na npeobpazoBaHus.

16. YacTtoTHas XapakTEepUCTHKAa W KaHajbl MOOOYHOro mpuema auHeiHoro ITY. Mepbl mo ux
ocnabnenuto. [IpeodbpazoBaHme 4aCTOTHI C HHBEpCUEH U 0€3 MHBEPCHH CIIEKTpa.

17. Kananet moGounoro npuema HenuHeitHoro ITU. Mepbl mo ux ocnabnenuto. OcoOeHHOCTD
KaHaJyia T0004HOTo pruema ¢ yactotoi (fetfmp / 2).

18. Hckaxenus (opmbl orumbaromeii AM-curnana, OgokupoBaHHE (3a0MTHE), MEPEKPECTHHIE
HCKaXXEHMsI, B3aMMHas MOAYIALUSA (MHTEPMOAYIsUus), BropuuHas moxynsauus B IIYU. Mepsl no ux
ocNabIeHuIo.

19. Cnoxuble cxemsl 14 u MeTox onpeneseHns COEKTPaJbHOTO COCTaBa UX BBIXOJHOIO TOKa Ha
OCHOBE CTENEHHOTrO0 psana. CpoiicTBa ciaoxHbIX cxem [14.

20. Bribop pexuma pabotel cmecutens (CM) npu nuneitHo-momaHoii BAX. Bribop pexuma
padotsl CM npu kBagparuyHoit BAX.

21. TpebGoBanusi k rerepoguHaM MpueMHHKOB. CriocoObl oOecredeHus] CTaOUIbHOCTH YacCTOTHI
rerepoauHa. [lepectpanBaeMble CHHTE3aTOPBI YaCTOT.

22. Heo0Xx0auMOCTh U cIOCOObI CONPSIKEHUSI HACTPOEK IPECeIeKTopa U reTepoInHa MPUEeMHUKA.

23. BpIOOp HpPOMEXKYTOYHOM YaCTOThHI CyNepreTepoirHa, HCXOAs M3 YCIOBUH oOecredeHus
n30uparenbHOCTEN N0 3epKaJIbHOMY U COCETHUM KaHajaM.

24. VYcnoBus, NPUBOAAIIME K HEOOXOAMMOCTH JIBOMHOrO IpeoOpa3oBaHUS YacTOThl B
CylnepreTepouHHOM mnpueMHuke. CTpyKTypHas cxema IpUEeMHUKAa C JBOMHBIM IpeoOpa3oBaHUEM
yactoTel. HaunbGonee omnacHble KaHaJbl MOOOYHOrO MpHEMa CyNepreTepoAuHa ¢  JABOHHBIM
npeoOpa3oBaHUEM YaCTOTHI.

25. Ha3HauyeHue, mOKa3aTenu, cXeMmbl ycuiureneil mpomexyrodHoit wyactorsl (YIIH). Cxema u
cpoiictea YIIU-1 (YIIU ¢ oAMHOYHBIMM HAacCTPOEHHBIMH B pe30HaHC KoHTypamu). Kosdduument
npsAMoyroiabHOocTH. DyHKIUA pacmupeHuss nonocbl. PDuUKTHBHOE enuHUYHOE ycuieHue. DyHKuus
yCUJIEHUsl. YCUJIHMTENbHBIE CBOMcTBa m-kackaaHoro YIIYU-1 mpu pasnuuHbpix BennyuMHaxX (PUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHHUTEIbHBIE CBOICTBA 10 M30uparenbHOcTH U yeunenuto YITY-1, YIIU-2, VIIY-
3, VIIY-4.

27. CTpyKTypHbIE CXEMbl MPHUEMHHMKOB C (GWIBTpaMH COCpPEAOTOYEHHOM H30UpaTeIbHOCTH
(cemexkuuu) PDPCU (DPCC). D®CU na ocuHoBe LC-anementoB. OInekrpomexannueckune DOCHU.
[Tse3okepamuueckue ®CU. Kapuessie ®CU. [1AB-duibTpsl. Mx cBoiicTBa.

28. Ha3nauenuwe, mnokaszarenu aMIUIUTYIHBIX JeTeKTopoB (AJl), ocHOBHbIe cxembl AJ[ Ha
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IIOJIyTIPOBOAHMKOBBIX auoAax (nmocnenosarenbHbiil AJl, napamiensnbiii A/, AJl ¢ yiBoeHHEM BBIXOIHOTO
HanpsbkeHus). Ilapamerpsl nuomHoro AJl B pexume ciaObIX CUTHANIOB (B KBaJpaTUYHOM DPEKUME
paboThI).

29. YcnoBus it obecrieueHus TUHEHHOTO pexuma padotel nuogaHoro AJl. Ypasuenue AJl. Yron
OTCEUKHU U ero HaxoxaeHue. Koapduuuent nepenaun nmuneiinoro AJl.

30. BxomHoe comportuBieHre auoAHbIXx AJl (mocieaoBareabHOTOo, MapaieIbHOTO, C YIBOSHHUEM
BbIXOHOTO HampspkeHus). Kosdounument ¢unsrpaumu AJl. CrnocoObl yBenunyenus koddduuueHta
bunpTpanu.

31. JluHeliHble MCKaXK€HUs CHUTHaJ]a MOAYISLMU B AUONHOM JnHelHoM AJl. VYcmoBus i
obecredyeHus uX JOIMYCTUMOIO YPOBHSL.

32. Henuneiinble uckaxeHus orubaromeid AM-curnana B auogHoMm AJl 3a cueT HeJIMHEHMHOCTH
BAX nuonma. HenwHeitHble nckakeHHsi ormOarorieii AM-curHama 3a cueT WHEPIMOHHOCTH HArpy3Ku
(uckaxenust Buna «mwia»). Henuneiineie nckaxkenuss AM-curnana B quonnom AJl 3a cuer nepexonHoun
Leny (MCKaKeHHsI BUA «OTCEUKa). YCI0BUs Ui 00eCIedeHUsl OTCYTCTBHS HETMHEHHBIX NCKAXKEHUH.

33. Cxema u CBOMCTBA reTEPOJUHHOTO JIETEKTOpA.

34. Cxema um cBolicTBa HeOajmaHCHOTO (a3oBoro (cuHXpoHHOTO) nerekropa (DII). Cxema u
cBoiicTBa 6amancHoro ®JI.

35. Cxema, npuHIMI pabOThl, JOCTOMHCTBA U HEJOCTATKN HEOAJIAaHCHOTO U OalaHCHOTO YaCTOTHO-
AMIUTUTYIHBIX YaCTOTHBIX AeTeKTOpoB (U/I).

36. IlpuHnunuanbHas cxema, MPUHLUUI padoThl, TOCTOMHCTBA W HEAOCTaTKM HeOalTaHCHOIO M
0aaHCcHOTO 4acTOTHO-(a30BbIX Y/I.

37. Cxema, mpuHLMI pabOThl, JOCTOMHCTBA M HEJOCTATKH HUMITYJIbCHO-CYETHOTO YacCTOTHOIO
netrexropa (Y/1).

38. Peakuusa YJ| nHa rapmoHuyeckyro mnomexy. Peakuus YJ| Ha (iIyKTyallUOHHYIO TOMEXY.
[IpenpickaskeHusi cUrHajga MOIY/SLMU B IepelaTdyuke Ipu 4acToTHOM monyasuuu (UM) u ux wnenb.
KomnieHcanus npeapICKa)KeHUI CUTHaIa MOLYJISILIUY B IPUEMHUKE.

39. WmnynecHeiii gerexktop (MI). Bpemss ycraHoBieHus u BpeMs claja I[EepeXOAHON
XapaKTEPUCTUKH.

40. ITuxossiit nerexkrop (I1J1). YenoBue nukoBoro pexuma padboThl.

41. Ha3naueHue, CTpyKTypHas cXema M MPUHLUI pabOoThl aCTaTUYECKON CHCTEMbI aBTOMaTHYECKO
noAcTporiku 4actoThl rerepoamna (AITYIY) cymeprerepomuHHOro npueMHuKa. TpeGoBanus K Oiokam
cucrembl AITYI. YcnoBusi, npu KOTOphIX Bo3HHKaeT HeoOxonumocTs npuMeHeHus YIIT B nenu oOparHoit
cs3u cuctemsl AITUI. Koaddunuent apronoactpoiiku. [lomoca ynepxanus, mojioca 3axsara.

42. Hasnauenue u crpykrypHas cxema PY c cucremamu APY «wmazag»: mnpocras APY,
3anepxannas APY, ycunennas APY. TpeboBanus k 6mokam cuctemsl APY. Uncio kackagoB mpueMHUKA,
KOTOpbIE HEOOXOJMMO OXBaTHTh cucteMoil APY. YcnoBus, mpu KOTOpHIX BO3HHMKAE€T HEOOXOIUMOCTh
npuMeHeHus yeunutens noctossHHoro Toka (YIIT) B uenu o6parHoii cBa3u cuctemsl APY.

43. Tlomexu W IIyMbl Pa3IMYHBIX YAaCTOTHBIX JHMANa30HOB (arMoc(epHble, MHIYCTpHUAJbHbIC,
kocmuueckue). [laccuBuble momexu. IllymoBas monoca 4YacTOTHO-U30MPATENTBHOM  CHUCTEMBI.
HomuHnanpHas MoOIIHOCTh TemioBoro Imyma. KoagdunueHt myma ¢ ILIymMoBas TemIeparypa
yerbipexnomtocHuka. Koapduument myma mnaccuBHod uenu. IllymoBas Ttemmeparypa mnpuemMHON
aHTeHHbI. OTHOCUTENBHAS ITyMOBas TEMIIEpaTypa IPUEMHON aHTEHHBI.

44. OueHka 4YyBCTBUTEIBHOCTH PAJAMONPUEMHOIO YCTPONCTBA C HACTPOCHHOM aHTEHHOM.
@DakTOppl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTb IPUEMHHKA. BO3MOXXHBIE IyTH IIOBBIIIEHUS
YYBCTBUTEIHHOCTH.

45. UudpoBas geMomynauus IyTeM BbIACICHHS KOMIUIEKCHOW aMIUIMTYIbl —CHUTHala
MIPOMEKYTOYHON YaCTOTHI KBAAPaTypPHBIM IIPe0Opa3oBaHUEM.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY
[TapameTprl napasiesbHOTO U MOCIEI0BaTEIBHOIO KOJIeOaTeIbHBIX KOHTYPOB.
BII c HeHacTpOEHHBIMU aHTEHHAMU.
BII ¢ HaCTpOEHHBIMU aHTEHHAMH.
VYPY ¢ ¢pukcupoBaHHOI HACTPOUKOI.
Jnanazonnsie YPU.
[Tapametpsr [TY ¢ kBagparnunoit BAX CM.

CornacosaHa Ha noprane Ne 25215 24



[Tapametpsl T4 ¢ nunelino-nomanoit BAX CM.

Bp160p mpoMeKyTOYHOM Y4acTOTHI CyIiepreTepoanHHoro PY.
[Tapamerpsr YITY-1,2,3,4.

[TapameTpsr AJl u Y/I.

OrneHka 4yBCTBUTENBHOCTU PY ¢ pa3HbIMU THIIAaMHU aHTEHH.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

CrpykTypHbIe cxeMbl PY, HX TOCTOMHCTBA U HEJOCTAaTKU. DKBUBAJICHTHBIE CXEMBI, IAPAMETPhI U
CBOMCTBAa OTKPBITHIX HEHACTPOCHHBIX M HACTPOCHHBIX NMPUEMHBIX AHTEHH, PAMOYHBIX M (DEPPUTOBBIX
npueMHbIX aHTeHH. Hasnauenue BxomHoi memu (BL[) PY. Cxembr BIl ¢ HeHacTpoeHHOH aHTEHHOM.
Cxemsl BI ¢ HacTpoeHHOW aHTEeHHOW. DieKTpoHHas mepectpoiika BII, cxemsl, ycioBus s BeIOOpa
71eMeHTOB cxeM. BI[ ¢ eMKOCTHOI CBSI3bI0 C HEHAaCTPOECHHOW aHTEHHOH. lI3MeHeHHe pe30HAaHCHOro
ko3 dunrenra nepenayn npu nepecrpoiike. BI] ¢ MHAYKTUBHON CBS3bI0 ¢ HEHACTPOCHHOW AHTEHHOM.
Pexumbl «yKOpOUEHHOM aHTEHHBD» U «YUIMHEHHOH aHTeHHb. BI00p BennuuHbI CBA3M aHTeHHBI co BII.
BII ¢ koMOMHUPOBAaHHOM CBS3bIO C HEHACTPOEHHOM aHTeHHOH. M30uparenprocTs. Bl pu HacTpoeHHOH
aHTeHHe. YcnoBus comtacoBaHus BL[ ¢ anteHHoil. Ha3HaueHMe M OCHOBHBIE IOKa3aTelud YCHIIUTENS
pagumouactotrel (YPU). Cxema mepectpamBaeMoro YPUY, Ha3HaueHHE 53JIEMEHTOB. OJIEKTPOHHAs
nepectpoiika YPU. H3meHeHue pe3oHaHCHOTO KOA(PUIMEHTa Tepenadyd TMpU  TEePecTpOMKe.
HenepecrpaunBaembiii YPY B pexxume cornacoBaHMs ¢ Harpy3Kkoil. YcioBus comnacoBaHus. Haznauenue,
MECTO B NMPHUEMHHKE, COCTaB M Mokazarenu npeodpaszoBarens dactorsl ([TY). Cxemsr [1Y, HazHaueHue
aneMeHTOB. CHeKTpajbHbIl COCTAB BBIXOJHOIO TOKAa OJHOHampasiaeHHOro cmecurens (CM), aMmuTyast
TOKOB KOMOWHAIMOHHBIX 4acToT. KpyTusHa mnpeoOpa3oBaHus. YacToTHash XapaKTepPUCTUKA U KaHAJBI
nobo4yHoro npuema jmHeitHoro [TU. Mepsl 1o ux ociabnenuro. [IpeodpazoBanne 4acTOThl C HHBEPCHUEH U
0e3 uHBepcuu crnekTpa. Kanamel mobounoro mpuema HenuHeiHoro ITY. Mepsl mo ux ociaGieHuto.
Bri6op pexuma padoter cmecurens (CM) npu nuHeiiHo-momMaHoit BAX. Beibop pexxuma padotsr CM npu
kBagparnyHoii BAX. [lepectpanBaembie cuHTe3aTOPBl 4acTOT. HE00X0AMMOCTh U CIOCOOBI COMPSIKEHUS
HACTpOEK IpecesekTopa U IreTepoArHa IpUueMHUKa. BpIOOp MpoMexyTOUHOM 4acTOThI CylepreTepoarHa,
UCXOJISl U3 YCJIOBHI oOecrieuyeHus] n30MpaTenbHOCTEN MO 3€pPKAIbHOMY U COCEIHHM KaHalaM. YCIIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH JIBOMHOIO npeoOpa3oBaHUs YacTOThl B CYyNEPreTepOANHHOM MTPUEMHHUKE.
CrpykTypHasi cxemMa MpHUEMHHKa C ABOWHBIM mpeoOpa3zoBaHHeM yacToThl. Hambonee omacHble KaHAIbI
M0OOYHOTO IpUeEMa CyIepreTepoauHa ¢ ABOMHBIM MpeoOpa3oBaHueM 4acToThl. HazHauenue, mokasarenm,
cxembl ycunutened npomexytodHoil uactorel (YIIY). Koaddumument mnpsmoyrombHocTH. DyHKIMA
pacimipenus noyocbl. PUKTUBHOE €IMHUYHOE ycuiieHne. DyHKIUs YCUIIEHHS. YCUIUTEIbHbIE CBOKMCTBA
m-kackagHoro YIIU-1 mpu pa3nuuHbIX BeIWYUMHAX (UKTUBHOTO €AMHHYHOTO ycuieHHs. CTpyKTypHbIE
CXE€Mbl TPUEMHUKOB C (QUIbTpaMu cocpenoToueHHoM wuzbuparenbHoctu (cenekuun) OCU (DCC).
Hasnauenue, mokazarenu  amruidTynHbIX — aeTektopoB  (AJl), ocHoBHble cxembl AJ[ Ha
MOJIYTIPOBOAHMKOBBIX JUOAAX. YCIOBMS JUIsl OoOecreueHus: JTMHEWHOro pexuma padoTsl auogHoro AJl.
VpaBuenue AJl. BxoaHoe comnpotuBieHue mnocienoBarenbHoro auogHoro AJl. JIMHeilHble MCKaXeHUs
CUTHaJIa MONyJsiiuu B auogHoM duHeitHoM AJl. Henmuuelinble uickaxeHus orubaronieit AM-curHana B
auomnHoM AJl 3a cuer HenuHeHOocTH BAX muona. Henmuueitnbie nckakenus orubaromeii AM-curaana B
nuogHoM AJl. ®@azoBbie gerektopsl (P). ITukoseiil nerexrop (I11). Haznauenue, ctpykTypHas cxema u
IPUHIUN pabOThl acTaTUYEeCKOW CHUCTEMbl aBTOMAaTHUYECKOM MOACTPOMKH yacToThl rerepoiuHa (AITYI)
cylepreTepolMHHOro npueMHuka. Haznauenue u ctpykrypHas cxema PY c¢ cucremamu APY «Hazany:
npocras APY, 3anepxannas APV, ycunennas APY. [lomexu u m1ymsl pa3inuHbIX YaCTOTHBIX TUANa30HOB
(atmMocdepHble, HHIyCTpUANbHbE, KOocMHYeckue). OIleHKa YyBCTBUTEIBHOCTH PaAHONPHEMHBIX
YCTPOMCTB C PA3NUYHBIMA THUMNAMH aHaTeHH. akTopbl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTH
npuemHuka. [ludpoBas neMomymsiiusit MyTeM BbIIETICHHUS KOMIUIEKCHOW AaMIUIMTYIbl CHUTHala
MIPOMEKYTOYHON YaCTOTHI KBaAPaTypPHBIM PeoOpa3oBaHUEM.

14.1.5. Temsbl fOMaLIHKX 32JaHUMH
Pacuer mapaMeTpoB napaiesbHOTO U MOCIeI0BaTeIbHOr0 KojeOaTebHbIX KOHTYPOB.
Pacuer napamerpoB Bl ¢ HEeHaCTpPOCHHBIMUA aHTEHHAMM.
Pacuer mapamerpoB BI] ¢ HacTpoeHHBIMH aHTEHHAMM.
Pacuet nmapamerpoB YPY ¢ ¢pukcupoBaHHOM HaCTPOMKOIA.
Pacuer mapamerpoB nquanazoHHbeix YPY.
Pacuer napamerpos II4 ¢ kBagparnunoit BAX CM.
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Pacuer napamerpos I1Y ¢ nuneitHo-nomanoii BAX CM.
Bp160p mpoMeKyTOYHOM Y4acTOTHI CyIiepreTepoanHHoro PY.
Pacuer mapamerpos YIIU-1,2,3,4.

Pacuer mapamerpoB A/l u Y/I.

Ouenka yyBCTBUTENBHOCTHU PYV.

14.1.6. Tembl J1a60paTOPHBIX PadoT
HccnenoBanue KosebareIbHOro KOHTYpa € 3JIEKTPOHHON NIEpeCTPOMKOM YacTOTHI.
HccenenoBanue quana3oHHON BXOAHOW LIETIN IIPU PA3IIMYHBIX CBS3SX C HEHACTPOCHHOW aHTEHHOM.
Hccnenoanne AUana3oHHOIO CEJIEKTUBHOIO YCHIIUTEINS PaIlO4acTOTHI.
HccenenoBanyue aMINIUTYAHOTO IETEKTOPA.

14.1.7. 3auér
Pacuer mapamerpoB BII. Pacuer mapamerpoB VYPU. Pacuer mnapamerpoB IIY. Bribop
IIPOMEKYTOYHOM 4acToThl cyneprerepoguHHoro PY. Pacuer mapamerpo VYIIU. Pacuer mapamerpos
nerekTopa. OleHKa 4YyBCTBUTEIBHOCTH PY.

14.2. Tpeﬁonaﬂml K OIICHOYHBIM MaTepuajgamMm AJid Jull ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTSAIMU
310POBbS U HHBAJIMAOB
I[JISI Jan, € OrpaHUYCHHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIMAOB MNPCAYCMOTPCHBI
AOHNOJHUTEIIBbHBIC OICHOYHBIC MAaTCpHaJibl, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/ILIe 14.
Ta@mua 14 — I[OHOJIHI/ITGJIBHI)IC Marepurajibl OUCHUBAHUSA IJId JIUI[ C OrPaHUYCHHBIMU BO3MOYXHOCTSIMU
300POBbA 1 HHBAJIMIOB

KaTeFOPI/II/I BI/IIII)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTpl, TECEMEHHBIE CAMOCTOSTEIbHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy11eCTBEHHO TMCBMEHHAs
IIPOBEpKa

C napyueHusaMu
ciyxa

C napymenusimu  CobecefoBaHue 1o Borpocam k 3adety, [IpeuMyiiecTBeHHO yCcTHas MpoOBEpKa

3pEeHUs OMpOC MO TEPMUHAM (MHIMBUYaTbHO)
C HapylieHusIMu Pemenue quCTaHIIMOHHBIX TECTOB,

OTOPHO- KOHTPOIIbHBIE pabOTHI, MUCbMEHHbIE = [IperMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHBIE PA0OTHI, BOITPOCHI K METOJIaMU

anmnapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCBMEHHBIE CAMOCTOATENbHBIE [Ipenmy1iecTBEHHO TPOBEpPKA
00IIIEMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU UCXOJISI U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI =~ OOYUaIOIIErocss Ha MOMEHT MPOBEPKH

14.3. MeToguyecKkue peKOMEHIAMH 110 OLEHOYHBIM MaTepuaJaM s JUIl C OTPAHUYeHHBIMH
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/0B

JUig i ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMH 370POBbsi U MHBAJIHWJOB IPENyCMAaTPUBACTCS
nocTymnHast popma Mpe1oCTaBIeHUs 3a/laHui OLIEHOYHBIX CPEACTB, & UMEHHO:

- B IleyaTHoM (opme;

- B [Ie4aTHON (hopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O TOKYMEHTA;

- METO/IOM YTEHUSI aCCUCTEHTOM 3aJlaHusl BCIIyX;

- IPEA0CTaBICHUE 3a/JaHMsI C UCIIOJIb30BaHUEM CYpJOIIEPEBO/IA.

Jlunam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUIaM yBEIUYHMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux oOydarolmuxcsi HpeaycMaTpUBaeTCs
JocTynHas popMa NpeocTaBIeHUs OTBETOB Ha 331aHUs, & UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

— Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IIPECTaBIEHNE OTBETOB YCTHO.
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[Tponienypa oOuEeHUBaHHUS pPE3YAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
37I0POBBSI ¥ MHBAJIUIOB 10 AWCIMIUIMHE TPeIycMaTpuBaeT MpefocTaBiIeHne HHpopMamuu B (opmax,
alaTHPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbSl M BOCHPUATHS UH(OpMALIUU:

JIJ1s1 JIMIL ¢ HApYIIeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B ()OpME IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpn HEOOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbSI M HMHBAJINIOB
IpoIelypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHUS MOYKET MIPOBOAUTHCS B HECKOJIBKO ATAIOB.
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