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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MHuKPOBOJHOBbIEC AHTEHHBI H YCTPOHCTBA CBEPXBBICOKOM 4YaCTOThI

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpasnenHocts (mpoduns) / cnenuanuzanus: KoHcTpyupoBaHue M NPOU3BOACTBO 0OPTOBOIt
KOCMHYeCKOil paauoannaparypsl

®opma o0ydeHus: OUHaA

@akynpreT: PK®, PagnokoHCTPYKTOPCKUHA (PaKyJIbTET

Kagenpa: KUIIP, Kageapa koHCcTpyHpOBaHUs U IPOM3BOACTBA PaHOANNAPATYPbI

Kype: 1

Cemectp: 1

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
1 Jleknuu 32 32 4acoB
2 [IpakTrueckue 3aHATUS 32 32 4acoB
3 JlabopaTtopHbie pabOThI 8 8 4acoB
4 KoHTpons camocTosaTensHO# paboThl (KypcoBOM 18 18 4acoB

MPOEKT / KypcoBasi paboTa)
5 Bcero aynuTopHbIX 3aHATUI 90 90 4acoB
6 CamocrositenpHast paboTa 54 54 4acoB
7 Bcero (6e3 ax3ameHa) 144 144 9acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ox3ameH: 1 cemecTp
Kypcogas pabota (nmpoekr): 1 cemectp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 16 or «29 » 3 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccmoTpena u ogoOpena Ha 3acemanun Kadenper KUIIP «

Ne

PazpaboTuuk:
npodeccop kad. KUTTP

3aBenyronmii o0ecnieunBaromeii kad.
KUIIP

20 ropma, IpOTOKOI

A. C. locrak

B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.
KUIIP

OKCIIepTHI:

[Ipodeccop kadenpsl KOHCTpYHUpPOBa-
HUS U IPOM3BOJICTBA pajioanapary-
pot (KUIIP)

JlonieHT Kadeapbl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PaUOAIIAPATYPHI
(KUIIP)
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B. M. Kapaban

E. B. MacanoB

H. H. KpuBun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
JIaTh CTY/IGHTaM TEOPETHUECKYIO 0a3y U1 M3y4CeHHsI PUHIIMIIOB JICHCTBHSI, METOIOB aHAJIN3a,
CIOCOOOB MOCTPOCHHUS U OCHOB IKCILTyaTallid MUKPOBOIHOBBIX aHTeHH U CBY ycTpoiicTs.

1.2. 3agaun IMCHMIIINHBI

—  TPHUBUTH CIIOCOOHOCTH K pa3padOTKe MPOEKTOB, TEXHUYECKUX YCIOBUMU, TPEOOBAHHUIA,

—  TEXHOJIOTHH, MpOTpaMM pEIIeHUsI MTPOU3BOJICTBCHHBIX 33J1a4 U HOPMATUBHOM JIOKYMEHTAITUU
JUTSL HOBBIX O0BEKTOB MPO(hecCHOHAIBHOMN 1eATeIbHOCTH;

— TPUBHUTH TOTOBHOCTH K YYaCTHIO B BBIMOJHEHUU HAYYHO-HUCCIEAOBATEIHCKUX PAOOT M OIBIT-
HO-

—  KOHCTPYKTOPCKHX pa3pabOTOK TPAHCIIOPTHOTO PATU0000PYIOBAHMS, CIIOCOOHOCTh PEIICHHUS
po0JIeM MOHTa)Ka U HaJAJKW PAJAHOIJICKTPOHHOTO 000PYI0BaHUS

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «MUKpPOBOJIHOBBIE aHTEHHBI M YCTpOHCTBa cBepxBbicOokoi yacToThl» (B1.B.OJI.2)
OTHOCUTCS K 070Ky 1 (BapHaTHBHAS 4acCTh).

[TpenmecTByOUMMHI JUCHUILIUHAME, (POPMUPYIOLIUMHI HavalbHbIE 3HAHUS, SBJSIOTCS: AKTyallb-
HbI€ NPOOJIEMBI COBPEMEHHOM JIEKTPOHUKHU U HAHOIJIEKTPOHUKH, MeToIbl MaTeMaTHYECKOr0 MOJEITUPO -
BaHUs1, CXEMOTEXHNUECKOE MPOEKTUPOBAHUE IJIEKTPOHHBIX CPECTB.

[Tocnenyromumy TUCUUIUIMHAMU SABIAIOTCA: KOMIIIEKCHAasE MMUHMATIOpU3aLUsl MHKPOBOJIHOBBIX
YCTPOICTB OOPTOBOM KOCMUYECKOW paauoanmapaTypbl, KOHCTpyKTHBHbBIE MeTOABI oOecreyeHus: Haa&xK-
HOCTU OOpPTOBOM KOCMHYECKOW pajroanmaparypsl, DJIEKTPOMAarHUTHAsE COBMECTUMOCTb B KOHCTPYKLUSIX
OOPTOBOI KOCMUYECKOH paguoannaparyphl.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tporecc n3yueHus: AMCHUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIIN:

— IIK-1 rotoBHOCTBIO (pOPMYIIMPOBATH LENH U 33J]a4l HAYYHBIX HCCIIEOBAaHUN B COOTBETCTBHU
C TEHJCHIUSAMHU U MEPCIICKTUBAMH PAa3BUTHS JIEKTPOHUKH M HAHOAJIEKTPOHUKH, a TAKXKE CMEKHBIX 00J1a-
CTell HAyKH M TEXHHUKHU, CIOCOOHOCTHIO 0OOCHOBAHHO BBIOMpATh TEOPETUYECKUE U HKCIEPUMEHTATbHbBIE
METOIBI ¥ CPEICTBA pelieHus: CHOPMYTHUPOBAHHBIX 33134,

— TIK-5 cnocoOHOCTBIO JienaTh HAyYHO-OOOCHOBAHHBIC BBIBOJBI IO PE3yJabTaTaM TEOpPETHYE-
CKHMX U 3KCHEPUMEHTAIbHBIX UCCIEI0BAHNMN, JaBaTh PEKOMEHIALMH 110 COBEPILIEHCTBOBAHUIO YCTPOICTB
U CHCTEM, TOTOBUTh HAyYHBIC MyOIMKAIIMH U 3asIBKU HA U300PETEHUS;

— TIK-6 cmocoOHOCTBIO aHAJU3HPOBATh COCTOSHHUE HAYYHO-TEXHHUYECKOW MPOOJIEMBI IyTEM
no0oopa, U3YUCHHUs U aHAllM3a TUTEPATYPHBIX U MATEHTHBIX UCTOYHUKOB;

— TIK-8 cnocoOHOCTBIO TPOEKTHUPOBATH YCTPOUCTBA, MPUOOPHI U CHCTEMBI SJICKTPOHHOU TEXHU-
KU C YY4ETOM 3aJaHHbIX TPEOOBaHUII;

B pesynbpTare u3ydeHus: IUCIUILITMHBI 00YJaIOMIUNACS TOJKEH:

— 3HATh 3HATh NPHUHIMIBI ACUCTBUSA U xapakTepucTuku anteHH 1 CBY ycTpoiicT, 001acTh ux
NpUMEHEHHUs, CIOCO0BI (popMUpPOBaHHS HEOOXOAUMBIX pACTIPEICTICHUH TIOJIeH U3TYyYEeHHUs, OCHOBBI aHTEH-
HBIX U3MEPEHUI; NH)KEHEPHBIE METO/IbI pacueTa U3IydaroluX cucTeM U ycrporicts CBY.

— yMeTb YMETh pab0TaTh C HAYYHO-TEXHUUYECKOW JINTEPATYPOH M U3MEPUTEIBHON annaparypoil
IIPU HUCCIIEI0OBAaHUM XapaKTepUCTUK aHTeHH U CBY ycTpoiicTB; OlleHMBAaTh COOTBETCTBHE SKCILIyaTHpYe-
MBIX YCTPONCTB COBPEMEHHOMY Pa3BUTHIO TEXHUKHU; OPUEHTUPOBATHCA B COBPEMEHHBIX MPEACTABICHUIX
0 METO/IaX pacyeTax M3ydaroluX YCTPOUCTB U (puaepoB, MPUHIIUIAX X PAOOTHI.

—  BJAaJeTh BJIAJICTh HAaBBIKAMH aHAJIM3a MPOIECCOB B AHTEHHBIX CUCTEMAX, U TEXHUYECKHU Tpa-
MOTHO IKCILTyaTHPOBaTh U3TyYalOIIUe CUCTEMBI H (PUAEPHBIC TPAKTHI.

4. O0beM TMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 5.0 3aUeTHBIX eIMHMIIbI U IIPeCcTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUIIIIMHBI

Bunbr yaeOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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1 cemecTtp

AynuTtopHble 3aHATUSA (BCETO) 90 90
Jlexuun 32 32
[IpakTnueckue 3aHATH 32 32
JlaboparopHbie pabOTHI 8 8
KonTpoas camocTosTensHON paboThl (KypcOBOM MPOEKT / 18 18
KypcoBas paboTa)

CamocTtosiTenbHas paboTa (Bcero) 54 54
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 13 13
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 21 21
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3avetHbie EnuHUIB 5.0 5.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

= o o ™ 2 E 3 =
= E | d ¢ ¢ | 2% BE
s o s S, 8 Fos 20
HasBanus paznenoB IUCHUILIAHBL < m’ = = > o O g 5
= < 0 = 2 s O = E
= £ 8| & |28 g
= e 6=
1 cemectp
1 Beenenue. Jlunun nepenaun CBY B 4 8 0 7 18 19 |IIK-1, IIK-5,
paIroCUCTEMAxX U yCTPOMCTBRAX. [1K-6, ITK-8
OcHOBHbIE TapaMETPHI JINHUU TIEpe-
naun. Marematudeckasi MOJIEIb PEry-
JSIPHOU JTMHUU niepenayu. Pesxnumbl
paboter imann niepenaun. KI1/1; KbB,
KCB. Tpanchopmariust conpoTusie-
HUI B JIMHUAX MEpEIadH.
2 Teopus HanpasisieMbIx BOJH. [Ipsi- 4 18 2 19 43 |IIK-1, TIK-5,
MOYTOJIbHBIN BOTHOBOA. Kpyrmbiii Me- [IK-6, I1K-8
TaJUINYECKUN BOJTHOBOJ. BOHOBOIBI
¢ kBa3u -T - BonHamu. KoakcnuanbHblit
BOJTHOBOJ. MHKPOTIOJIOCKOBBIN BOJI-
HOBOJ. J{M3neKTpudyeckre BOJTHOBOIBI.
Pe3onarop Ha psIMO-yrojabHOM BOJI-
HOBOJIe. Pe3oHaTop Ha KpyriioMm BOJI-
HoBoJe. KoakcranbHbIil pe30HaTOp.
[TonockoBbIl pe3oHaTop.
3 DnemenTsl yerpoiicts CBY. Corna- 4 6 2 11 23 |IIK-1, TIK-5,
COBaHHbIE Harpy3ku. M3omnstopsl. Pe- [1K-6, TTK-8
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aKTUBHBIE HAarpy3ku. Pazpemel u co-
wieHeHus B Tpaktax CBY. [ToBopoTsl
JIMHUN niepenayn

4 Unrerpanbusie cxembl CBY . ['ene- 5 0 0 3 8 IIK-1, IIK-5,
paropsbl. Ycunutenu. @uinbTpsl. JIu- [1K-6

HUH 3a/IPKKH. YCTPOKCTBA HA KOM-
MYTalMOHHBIX AUOJAaX. YTPaBISAIO-
ue yctporictea CBY. YcerpolicTBa Ha

(dheppurax.
5 OCHOBHBIE XapaKTEPUCTUKHU Tepe- 5 0 2 3 10 |IIK-5, TIK-6,
JAIOLIUX U IIPUEMHBIX AHTCHH . IIK-8

CrpykTypHas cxeMa aHTeHHBI. Bek-
TOpHasi KOMIUIEKCHas JuarpaMmma
HaIpaBJIeHHOCTH. BTopnunsble mapa-
Metpsl. [lepenaromas aHTeHHa Kak
YETBIPEXTOIOCHUK. DKBUBAJICHTHAS
cxeMa IpueMHoON anTeHHsl. [lonsapu-
3allMOHHBIE COOTHOIIECHMS IIPH pa-
auornpueMe. MOIIHOCTE B Harpy3Ke
MIPUEMHOM aHTEeHHBI. DPPeKTUBHASL
nosepxHocTs. [llymoBas remnepary-

pa.
6 CornacoBaHue aHTeHH ¢ QHUIEPHOI 5 0 2 8 15 |TIK-1, [IK-5,
JIMHHAEH Y3KOIOJI0CHOE COTTIACOBAaHUE. IIK-6, IIK-8

[InaBHbIe nepexoapl. CTyneHyarbie
TePEXO/IbI IJIsl ITUPOKOIOIOCHOTO CO-
rimacoBanus. BubpatopHsle U miene-
Bble aHTeHHBI. Ci1aboHaANPaBICHHBIE U
YaCTOTHO-HE3aBUCHUMBIC aH-TCHHEI.

7 Antennsl CBY. U3nyyaroniue pac- 5 0 0 3 8 |IIK-1, IIK-5
KPBIBBI U penteTku. OcoOeHHOCTH aH-
TE€HH paJIMOPEICHHBIX JIMHUN U KOC-
MUYECKON paaruocBs3u. AHTEHHBIC pe-
IIETKH ¢ 00paObOTKOIM CHUTHAIOB. DJICK-
TPOMarHuTHasi COBMECTHMOCTh aH-

TEHH.
Hroro 3a cemectp 32 32 8 54 18 144
Hroro 32 32 8 54 18 144

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIHAM)
ConeprkaHue pa3iesoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pasieioB JUCIUILIAH (TI0 JISKIIHSIM)

Hazpanus pa3aciioB CO,Z[Cp)KaHI/Ie pa3aciioB AUCHUIIIMHEI 110 JICKIUAM

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUN

1 cemecTp

N

1 Benenue. JIunun JInauu nepenaun CBY B paguocuctemax u ycTpom- IK-1, TIK-
nepenaun CBY B ctBax. OCHOBHBIE ITapaMeTpbl JUHUU Nlepenaun. Ma- 6, [IK-8

CornacoBaHa Ha noptane Ne 25746



paguocucTeMax u
ycTporicTBax. OCHOBHBIE
napameTpsl JMHUU
nepesayu.
Marematudeckas MoJeb
pEeTYJIIpHOM JIMHUU
nepenadn. Pexxumbl
paboThI TMHUU NIEPETAUH.
KIIJ; KbB, KCB.
Tpanchopmarms
COIIPOTHUBIICHUN B JIMHUAX
nepesayu.

TeMaTH4ecKasi MOZEb PEryIIpHON JINHUM NEpeIayH.
Pexumsl padots!l munum nepeaaun. KI1J{; KbB, KCB.
Tpanchopmanyst CONPOTUBIEHHUH B IMHUAX MEPEIAUH.

HUroro

2 Teopus HanpasisieMbix | [IpsmoyronbsHbiii BomHOBOA. Kpyriiblii MeTannnye- IIK-1, ITK-
BOJIH. [IpsIMOYyronbHblii | CKMM BOJTHOBOJ. BosHOBOAB! ¢ kBa3u -T - BOIHaMH. 5
BOJTHOBO. Kpyriibiit KoakcuanbHbiit BOTHOBOA. MUKPOTIOIOCKOBBIN BOJI-

METAJUIMYECKHUI HOBOJ. J(M3JieKTprudecKkre BOIHOBOIbI. Pe3oHaTop Ha

BOJIHOBOJ. BOTHOBOZIBI ¢ | IPSAAMOYTOJILHOM BOJIHOBOJE. Pe30oHaTop Ha KpyriioM

KBasu -1 - BoIHaMU. BonHOBOJE. KoakcnanbHbii pesonarop. [1onockoBbii

KoakcuanbHbrit pe3oHaTop.

BOJIHOBO/I. Hroro

MUKpPOTIOJIOCKOBBI

BOJIHOBO/I.

Jusnexkrpuueckue

BOJIHOBOJBI. Pe3onaTop

Ha MPSIMO-YTOJIBHOM

BOJIHOBOJZIE. Pe3oHaTop Ha

KPYIJIOM BOJIHOBOZE.

KoakcunanbHb1i

pe3onatop. [lonockoBsiit

pe30oHarop.

3 DnemenTsl yctpoiicts | CortacoBaHHble Harpy3ku. M3onsaropsl. PeakTuBHbie I1K-6, TIK-
CBUY. CornacoBaHHbIe Harpy3ku. Pazbemsbl u counenenus B Tpaktax CBY. 8
Harpysku. M3omaropsl. N3rubsl u ckpytku auauit nepenaun CBY, [lepexoas

PeakTuBHBIE Harpy3KH. MeXIy TuHUAMH nepenaun CBY.

Pazbembl 1 COWICHEHUA B | - o

tpaktax CBY. IToBOpoThI

JIMHUN Teperayn

4 NnrerpanbHble cxembl | ['eneparopsl. Yeunutenu. OunbTpel. Ynpasistonue [IK-1, IIK-
CBUY. . I'eneparopsl. ycrpoiictBa CBY. YcerpoiicTBa Ha KOMMYTAallMOHHBIX 5
Yeunurenu. @UIbTpsL. nuojax. Yerpoictsa Ha peppurax. Jlunum 3aaepxku

JIuHMM 3a1EepPIKKH. CBU.

YcrpoiicTBa Ha Hroro

KOMMYTal[MOHHBIX

IMoAax. YIpaBIISIOLINE

yctporictea CBY.

YcrpotictBa Ha peppuTax.

5 OcHoBHbIE CrpykTypHasi cxeMa aHTeHHbI. BEKTOpHast KOMILIEKC- [1K-6, TIK-
XapaKTEPUCTUKH IIepe- Has AuarpaMMa HanpasJI€HHOCTH. BropuyHble nmapa- 8

JAarIUX 1 HpI/IeMHI)IX
aHTeHH . CTpyKTypHasi
cxeMa aHTCHHBI. Bek-
TOpHAasi KOMILJIEKCHAs

MeTphl. [lepenaronas aHTeHHa KaK Y€THIPEXITOIIOC-
HUK. DKBUBAJIEHTHAs cXeMa NprueMHON aHTeHHBI. [1o-
JIIPU3ALMOHHBIE COOTHOIICHHUSI TIPU PaJHOIIPUEME.

Htoro

CornacoBaHa Ha noptane Ne 25746




auarpamma
HaNpaBJICHHOCTH.
Broprunsie napa-MeTpsl.
[Tepenaronast anteHHa
KaK YETBIPEXIIOJIIOCHUK.
OKBUBAJICHTHAs CXeMa
IIPUEMHOH aHTEHHBI.
[Tonspusanmonnsie
COOTHOUICHMS IIPU
paavonpueme.
MouiHocTh B Harpyske
IIPUEMHON AHTCHHBI.

DddexTuBHAS

noBepxHOCTh. IllymoBas

TeMIiepaTypa.

6 CorylacoBaHue aHTEHH C | Y3KOIOJIOCHOE coryiacoBaHue. I iiaBHbIe nepexopl. 5 [1K-6, TIK-
dbunepHoi TuHUEH CryneHyarble epexoibl sl LIUPOKOMOIOCHOIO CO- 8
VY3Kk0nosIocHOE riacoBaHusi. BuOpaTopHbie U mieleBbie aHTCHHEI.

cornacoBanue. [InaBupie | CraboHarpaBiIeHHBIE U YaCTOTHO-HE3aBUCHMBIE aH-
nepexopl. CTyrneHvarsie | TCHHBI

HEePEeXOJIb IS
HIMPOKOIIOJIOCHOTO
COIJIACOBaHMSI.
BubpatopHsie u mieneBbie
AHTCHHBI.
CnabonanpaBiieHHbIE 1
YaCTOTHO-HE3aBHCUMBIC
aH-TCHHBI.

Hroro 5

7 Antennsl CBY. W3nyyaromue packpblBbl M pELIETKU. ANIEPTYPHbIE 5 IK-1, TIK-
N3nyyaromue packpbiBbl | aHTEHHBI. PyropHbIe aHTEHHBI. 3€pKaJIbHbBIE AHTCHHBI. 5
u pemtetku. OcobenHoctu | CBU- antenHs! 6eryieii BoiaHbl. OCOOEHHOCTH aH-
AQHTEHH PAJIMOPENIEVHBIX | TEHH PaJuOpPENICHHBIX JIMHUNA U KOCMUYECKON paauo-
JVMHUHA 1 KOCMHUYECKOU CBSI3U. AHTEHHBIE PEIIETKH ¢ 00pabOTKON CUTHAJIOB.
paguocBsA3u. AHTEHHBIE | DJIEKTPOMAarHUTHAsi COBMECTUMOCTh AHTEHH.
pemeTky ¢ 00paboTKon

Hroro 5
CUTHAJIOB.
DNEeKTpOMarHuTHas
COBMECTUMOCTH aHTCHH.
Hroro 3a cemectp 32

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U oOecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONMMHI ) AUCITUTUTMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB maHHON AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIUILIAH H3ydeHne o0ecreurBarouX U 00eCednBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7

[IpeamecTByromMMe TUCITUATITAHBI

1 AkTyanbHbIe IPOOIEMBI COBPE-
MEHHOM 3JIEKTPOHUKUA U HAHODJICK- + +
TPOHUKHA
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2 MeTtonpl MaTeEMaTHYECKOTO MOJIE-
JUPOBAHUS

3 CXeMOTEeXHUYECKOE MPOEKTUPOBa-
HUE AJIEKTPOHHBIX CPEJICTB

+

[Tocnenyrouiye TUCHUTIITUHBI

1 KomriekcHass MUHHATIOpU3AIUS
MHUKPOBOJHOBBIX YCTPOUCTB 60pTO-
BOM KOCMHYECKOHN paguoanmnapary-

pBI
2 KoHCTpyKTHBHBIE METO/IBI OOecTe-

YeHUs1 HaJE&KHOCTH OOPTOBOM KOC- +
MUYECKOHN pauoanmaparypsl

3 DnekTpoMarHuTHasi COBMECTH-
MOCTb B KOHCTPYKIIHSIX OOPTOBOM + +
KOCMHMYECKOM paguoanmnapaTrypbl

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

TUH
< Bunnl zangtui
= . ) .
5 = g = =
5 i & 8 E &, DopMBbI KOHTPOJIS
s = 5 g = z
2 =) = @ S
=
ITK-1 + + + + Koncnekr camonoaro-
ToBKH, OTUeT 1o nado-
paTopHoii padore,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KYPCOBBIX MTPOCK-
ToB (pabot), Tect, OT-
4eT [0 KypcoBoO# pabo-
te, OTUeT mo nmpaxkTuye-
CKOMY 3aHSTHIO
IIK-5 + + + + Koncnekr camonoaro-
ToBKH, OTUeT 1o nado-
patopHoii padore,
Onpoc Ha 3aHATHSX, 3a-
[IATa KYPCOBBIX MPOCK-
ToB (padot), Tect, OT-
4eT 10 KypcoBoii pabo-
te, OTueT no npaxkTuye-
CKOMY 3aHSITHIO
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ITK-6 +

Koncnekt camonoaro-
ToBKM, OTUeT 1o nado-
paTopHoii padore,
Ormpoc Ha 3aHATHUSX,
Tect, OTUeT MO Kypco-
BOi1 pabore, OTueT 1o
MPAKTHYECKOMY 3aHs-
THIO

I1K-8 +

Koncnekt camonoaro-
ToBKM, OTUeT 1o nado-
paTopHoOii padore,
Ormpoc Ha 3aHATUSX,
Tect, OTUeT MO MpaxKTU-
YECKOMY 3aHSTHIO

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

A ¥ =
= 2 =
3 =
Z 25
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT zF &5
- 2 s
> o =
a B>
= S
1 cemectp
2 Teopus HanpasisieMblx | MI3mMepeHne napaMeTpoB B3aUMHBIX U HEB3aUMHBIX 2 I1K-6, TIK-
BOJIH. [IpIMOYrOiBHBIM | KOAKCH-AJIBHBIX YETHIPEXIIOJIFOCHUKOB, 8
BOJIHOBO/I. prfm,m Hroro 5
MeTaNInYeCcKui
BOJIHOBOJ. BoiHOBOIEI ©
KkBa3u -T - BoTHaMH.
KoakcuanbHbiit
BOJIHOBO/I.
MUKpOIOJIIOCKOBBIT
BOJIHOBO/I.
JsnexTpuueckue
BOJIHOBOJIBI. Pe3oHaTop
Ha MPsIMO-YTOJIbHOM
BOJIHOBOJZIE. Pe3onaTop Ha
KpYTJIOM BOJIHOBOJIE.
KoakcuanbHbri
pe3onarop. I1onockoBblii
pe3oHarop.
3 DnemeHTHl yCTpoicTB | MI3Mepenune mapamMeTpoB YEThIPEXITOIIOCHIUKOB METAI- 2 ITK-1, TTK-
CBUY. CornacoBa"nHrle JINYECKUX BOJTHOBOJHBIX KOHCTPYKIIMI 5
Harpysku. M3054topsl. Htoro 9
PeakTuBHBIE HArpy3KH.
PazbeMsbl 1 cousieHeHUs B
tpakTax CBY. [ToBopoTHI
JIMHUH NIepeadn
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5 OcHOBHBIE
XapaKTEPUCTUKHU Tepe-
JAIOUIMX U IPUEMHBIX
anTeHH . CTpykTypHas
cXeMma aHTeHHBbI. Bek-
TOpHasi KOMIUIEKCHAs
auarpamma
HaNpaBJICHHOCTH.
Broprunsie napa-MeTpsl.
[Tepenaronmast anteHHa
KaK YETBIPEXIIOJIIOCHUK.
OKBUBAJIEHTHAs CXeMa
IIPUEMHOH aHTEHHBI.
[Tonspusanmonnsie
COOTHOUICHMSI IIPU
paavonpueme.
MouiHocTh B Harpyske
IIPUEMHON AHTECHHBI.
DddexTuBHAS
noBepxHOCTh. IllymoBas
TEMIEpaTypa.

H3mepenne Ko3GPUIMEHTOB OTPAKEHHUS OT IIOCKHX
00BEK-TOB B CBOOOZHOM MTPOCTPAHCTBE

Htoro

IIK-5, TIK-

6 CornacoBaHue aHTEHH C
dbunepHoi TuHUEH

HccnenoBanue noasipu3aliuOHHON XapaKTEpUCTUKU
aHTEHHBI

TK-1, TTK-

Y3KkomonocHoe

Hroro 3a cemectp

HUroro

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeieHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)

HazBanus pa3acioB

HanmenoBanue MPAKTUYCCKUX 3aHATHH (CCMI/IHaPOB)

TpynoeMKocCTb,

q

dopmupyembie
KOMIIETEHIIN

1 cemectp

1 BBenenwne. JIunnu
nepenaun CBY B
paguocucTeMax u
ycTpoicTBax. OCHOBHBIE
rnapaMeTphbl JUHUU
nepeaayn.
MareMarrdeckas MOJACIIb

JIuauM nepenad B BUJE MPOBOJIOYHBIX U KOAKCHAJIb-
HBIX GUAEpOB

o]

HUroro

IK-1, TIK-
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peryJIsIpHOM JINHUH
nepenadn. Pe:xxumpl
paboThI JIMHUU TIepEIauHn.
KIIJI; KbB, KCB.
Tpanchopmarus
COTIPOTUBIICHUH B THHUSIX
nepeiam.

2 Teopus HanpaBiIsIEMbIX
BOJIH. [IpsiMOyTrosbHbIIM
BOJIHOBOA. Kpyrublit
METAJTUYECKUM
BOJIHOBOJ. BOJIHOBOIBI €
KBa3u -T - BOJTHAMU.
KoakcuanbHbIi
BOJIHOBO/I.
MUKpPONIOJIOCKOBBIN
BOJIHOBO/I.
JudniekTpruyeckue
BOJIHOBOBI. Pe3oHartop
Ha MPsIMO-YT'OJIbHOM
BOJIHOBOZIE. Pe3onarop Ha
KpPYTJIOM BOJIHOBOJIE.
KoakcuanbHbrit
pe3onatop. [lonockoBsiit
pe3oHarop.

Pacuer napameTpoB NPsSIMOYrOJIbHBIX BOJHOBOOB

TIK-6, TTK-

Pacuer napaMeTpPOB KPYIJIbIX BOJIHOBOI0OB

8, 1IK-5,
IK-1

Pacuer napamertpos I1I- u H- BonmHOBOIOB

Pacuer nmapamMeTpoB MOJIOCKOBBIX BOJTHOBO/IOB

OObeMHBIE PE30HATOPBI, TOJIOCKOBBIE PE30HATOPHI

DN | W W | W

HUroro

—
o0

3 DneMeHTHI yCTPONCTB
CBU. CornacoBanHble
Harpy3ku. M30a4Topsl.
PeakTuBHBIE HArpy3KH.
PazbeMsbl 1 cousieHeHus B
TpakTax CBY. [loBopoThI
JIMHUH NIepeadn

DHEPreTHYeCcKre COOTHONIEHHUS B JIMHUAX Mepead 6

TIK-5, TIK-

Hroro

Hroro 3a cemectp

32

9. CamocrosiTesqibHasi paboTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUpPYEMbIE KOMIIETECHIHH
) A
I HOs
: | i3
Bunpl camocTosTenbHOM & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboThI 2 s 2
X s =
a o 2
= S}
1 cemectp
1 Beeneuue. JIluauu [ToaroroBka Kk mpaxkTuye- 2 TIK-8, KoHcnexT caMonoaroros-
nepenaun CBY B CKHMM 3aHSTUSM, CCMHHA- IIK-1, ku, Onpoc Ha 3aHATHIX,
paarocucTemMax u pam IIK-5 OT4er 1o MPaKTHIYECKOMY
ycTporicTBax. OCHOBHBIC TTOrOTOBKA K MPAKTHIE- 3 3aHATHIO, TecT
T1apaMeTpel JIHHIHI CKHUM 3aHSATHSIM, CEMHHA-
I 4.
epena pam
Marematrueckasi MOZICIIb
[TpopaboTka TeKIHOHHOTO 2
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pErynasipHOI INHUU MaTepuana
nepenadn. Pe:xxumpl Htoro 7
paboThI IMHUU TIepeayH.
KITJ; KbB, KCB.
Tpanchopmarus
COTPOTHUBJICHUH B JIMHUSIX
nepeaayn.
2 Teopus nHanpasisieMbix |IloaroroBka k nmpaxkruye- 4 |IIK-6, Koncnexr camonoaroros-
BOJIH. [IpsiMOyTrosbHbIIM CKHM 3aHSITHSIM, CEMHHA- TIK-5, ku, Onpoc Ha 3aHATUSIX,
BOJIHOBOA. Kpyrublit pam IK-1 Otuet o KypcoBoi pabo-
MeTaJNTNYeCKU TTOAroTOBKA K MpaKTHYe- 3 Te,vOquT no Jaboparop-
BOJIHOBOJ. BonHoBozsI ¢ | o AHATHSIM, CEMHHA- HOM pabote, OTUeT MO
KBa3H -T - BOJIHAMHU. pam MPAKTHYECKOMY 3aHSATHIO,
KoakcuanbHb1i BOTHOBO/I. Tect
MHUKPOIOIOCKOBBIIA ITonroToBka K nmpaxTu4e- 3
BOJIHOBOJL. CKHMM 3aHSTUSAM, CEMHUHA-
Jusnexkrpuueckue pam
BOITHOBOJIb!. Pe30oHaTop Ha | [JonrotoBka K mpaxTide- 3
IIPAMO-YTOJIbHOM CKHM 3aHATHSM, CEMUHA-
BONHOBOJIE. Pe3oHaTop Ha | pay
KPYIJIOM BOJIHOBOJIE.
T — [IpopaboTka IeKIIHOHHOTO 3
pe3onatop. [lonockoBsiit Marepuaia
pe3oHarop. OdopmiieHre 0TYETOB 110 3

nabopaTopHBIM paboTam

Uroro 19
3 Dnementsl yeTpoiictB | [loaroroBka K nmpakTuye- 3 IIK-5, Onpoc Ha 3aHaTusx, Ot-
CBU. CornacoBaHHble CKMM 3aHSTHSAM, CEMHMHA- [1K-6, 4eT 10 KypcoBoii padore,
Harpy3ku. M30msaTopsl. pam IK-1 Otyet mo maboparopHOU
PeakTuBHBIE HArPY3KHU. TIpopaBoTka TEKIHOHHOTO 4 pabote, OT4eT 1O NPAKTH-
PasbeMbl H COWICHEHUA B |, epuana YEeCKOMY 3aHITHIO, TecT
tpakTax CBY. [loBopoThI
JIMHUH TIepefadn OdopmiteHre 0TIETOB 1O 4

nabopatopHbeIM paboTam

Hroro 11
4 NnrerpanbHble cxembl | IIpopaboTka neKkimoHHOTO 3 |IIK-5, Omnpoc Ha 3aHsaTHAX, OT-
CBUY . I'enepatopsl. Marepuasa I1K-6 YeT 1Mo KypCOBOM padore,
Yeunurenu. OUIbTpPhL. Htoro 3 Tect
JIuHum 3a1epKKH.
VYcrpoiictea Ha
KOMMYTaIIMOHHBIX
JMoAaxX. YTIpaBIISIOLINE
yctpoiictea CBY.
YerpoiicTBa Ha deppuTax.
5 OcHOBHbBIE OdopmiieHre 0TIETOB TIO 3 [1K-5, Onpoc Ha 3anatusax, Ot-
XapaKTePUCTHUKU TIEpe- nabopaTopHbIM paboTam I1IK-6 YeT 10 JIabopaTopHOil pa-
JAIONINX U MPUEMHBIX Vroro 3 6ote, Tect

anTeHH . CTpykTypHas
cXeMa aHTEeHHBbI. Bek-
TOpHasi KOMIUIEKCHAs
Juarpamma
HaIpaBJIEHHOCTH.
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BropuuHnsle napa-mMeTpsbl.
[Iepenaromas aHTeHHa Kak
YEThIPEXIOIFOCHHUK.
OKBUBAJIEHTHAs CXeMa
HNPUEMHOMN aHTEHHBI.
[Honsipusanmonnsie
COOTHOILLIECHUS IIPU
panuornpueme. MomHOCTh
B HAarpy3Kke NpueMHOM
aHTeHHBI. D PeKTUBHAS
nosepxHocTh. [1lymoBas

TeMIeparypa.
6 CornacoBanue anTeHH ¢ | [IpopaboTka JICKITMOHHOTO 2 T1IK-6, KoHcnexT camMmonoaroros-
¢bunepHoil MUHUEH Marepuaia [1K-8, ku, Onpoc Ha 3aHATHIX,
V3konosiocHoe TIpopaBoTka TEKIHOHHOTO 3 [IK-1, OTt4eT mo KypcoBoii pabo-
cornacopaunue. [naBupre | - puaa [IK-5 te, OTueT no nabopatop-
nepexoapl. CTyneH4yarbie HOM1 paboTe, Tect
TIEPEXObI IS OdopmieHre 0TYETOB 0 3
LIFPOKOIIOJIOCHOTO nabopaTOpHBIM paboTam
COTJIACOBAHUS. Htoro 8
BubparopHsie u 1mieneBbie
AQHTCHHBI.
CnabonanpapieHHbIE U
YaCTOTHO-HE3aBUCUMBIE
aH-TEHHBI.
7 Antennsl CBY. [IpopaboTka JIeKIIHOHHOTO 3 [IK-1, 3ammra KypCcOBBIX ITPOEK-
N3nyyaromue packpsiBbl | Marepuaia I1K-5 ToB (pabort), Onpoc Ha 3a-
u pemetku. OcobeHHOCTH Hroro 3 HATUAX, OTYET 1O KypCo-
AQHTEHH PAJIHOPEIICHHBIX BOii padore, Tect
JMHAN 1 KOCMUYECKOU
paavocBA3u. AHTEHHbBIE
pemieTku ¢ 00paboTKoM
CUTHAJIOB.
DJIEKTpOMarHuTHas
COBMECTUMOCTD aHTEHH.
Hroro 3a cemectp 54

[TonroroBka u ciaya sK3a- 36 DK3aMeH

MeHa / 3aueTa
Hroro 90

10. KypcoBasi padota (mpoekT)

TpynoeMKoCTh ayIMTOPHBIX 3aHITUH U POPMUPYEMbIC KOMIICTCHIIUM B paMKaX BBITIOJHEHUS Kyp-
COBOI1 paboTHI (IpoekTa) npeacTanieHs! Tadmuie 10.1.
Ta6mura 10.1 — TpymoeMKoCTh ayIUTOPHBIX 3aHATUH U (OPMUPYEMBIC KOMIIETECHIIMY B PAMKaX BBITOJHE -
HUSI KypcoBOW padoThI (IPOEKTa)

HanmenoBanue ayMTOPHBIX 3aHITHI

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIIUN

1 cemectp
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AHaM3 TEXHUYECKOTOo 3a7aHus Ha mpoekTupoBanue.[logdop yueo- 18
HO - MeToIn4YecKol urepatypsl.lIpoBeaeHne npeaBapuTeIbHbIX

pacueToB. OdopmieHre okoHYaTeIbHbIX pacueToB.[loaroToBka k

3aIUTEe KypCOBOI'O MPOEKTA

Hroro 3a cemectp 18

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX PadoT (IPOEKTOB):
—  pymnopHas aHTEHHa;
—  3epKajbHas nmapabonuueckas aHTEHHa;
—  aHTEHHA BOJIHOBOM KaHAI;

—  KOJIbLIEBAas IlIeJIeBasi aHTEHHA;
—  JUDJIEKTpUYECcKas CTEp>KHEBas aHTCHHA,

—  COupanbpHas aHTEHHA C OCEBBIM HU3ITyYEHUEM;
— pE30HAaHCHas BOJIHOBOJHO-IIIENIEBAsi aHTEHHA C KPYTOBOH MOJsipu3aluei;
—  aHTEHHas pelIeTKa;
—  MHKpOIIOJIOCKOBasI KpyIJias aHTEHHA C JIMHEWHOH MOJISIpU3aLueH;

—  MHKpOIIOJIOCKOBasI IPSIMOYTOJIbHAsI aHTEHHA C KPYTOBOM MOJIIpU3aLuei;
—  chupajbHas aHTEHHA C OCEBBIM H3JTyUYEHUEM.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH JUIsI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
3amuTa KypcoBbIX ITPOEK- 10 10
TOB (pabor)
Ormpoc Ha 3aHATHUAX 12
OTtyeT Mo KypcoBoii pado- 12
TE
Otuer no nabopaTopHOii 6 6 6 18
pabote
OTt4er 1o NpaKTUIECKOMY 6 6 6 18
3aHATHIO
Hroro makcumyM 3a nepu- 20 20 30 70
on
DK3aMeH 30
Hapacraromumm urorom 20 40 70 100
11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU peAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumanbHO# cymmbl OansoB Ha Aaty KT 4
14
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Awntennsl u ycrpoiictea CBY. Yacts 1. YerpoiictBa CBY: Yuebnoe nocobue / [llocrak A. C.
- 2012. 124 c. [OnextponHHBIA pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/1219, nara 06-
pamenus: 15.05.2018.
2. Amnrennsl u yctpoiictBa CBY. Yacts 2. AnTenHsbl.: YuebHnoe nocobue / Illocrak A. C. - 2012.
169 c. [DnexTponHbId pecype]| - Pexxum gocrtyma: https://edu.tusur.ru/publications/1285, nara oGparie-
Hus: 15.05.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Vcrpoiictea CBY u antenss! / [lox pen. .M. Bockpecenckoro. M3x 2-e mom. u nepepad. —
M.: Pagunotexnuka, 2006, 376 c.. (Hannuue B 6udmmotreke TYCVYP - 20 3xk3.)
2. CazonoB JI.M. Aurtennsl u ycrpoiictea CBY. — M. : Beiciias mikona, 1988, 432 c. (Hanuuue B
oubmmoreke TYCVYP - 12 9k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Amnrennsl u yctpoiictea CBY: Meronudeckoe mocoOue mo KypcoOBOMY MPOEKTUPOBAHUIO /
IMloctak A. C. - 2012. 61 «c¢. [DnexkrpoHHbli pecypc] - Pexum  mocryna:
https://edu.tusur.ru/publications/1204, nara o6pamenus: 15.05.2018.

2. AwntenHsl u ycrpoiictBa CBY: Meroanueckoe mocooue mo caMoCTOSTEIbHOW paboTe CTyACH-
toB / Iocrak A. C. - 2012. 13 c¢. [Dnekrponssii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/2268, nara oopamenus: 15.05.2018.

3. Texuuueckass aeKTpoauHamMuKa, OCHOBBI UIEKTPOJMHAMHKM U PACHpPOCTPAHEHUE paaMO-
BOJH, AHTeHHBI U ycTpoiictBa CBUY: Jlabopatopusiii mpaktukym / Koporogos B. C., Kosznos B. I',, Illo-
crak A. C. - 2012, 137 c¢. [DOnexrponHbii  pecypc] - Pexum = mgoctyma:
https://edu.tusur.ru/publications/1319, nara o6pamenus: 15.05.2018.

4. Awnrenssl u ycrporictBa CBY: Yuebnsiii npaktukym / Kosnos B. I - 2012. 68 c. [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1433, nara oopamenus: 15.05.2018.

5. TexHndeckas neKTpoanHamMuKa: Y4eOHbIi npaktrkyM / Koporogos B. C., Kosnos B. I'., I1lo-
crak A. C. - 2012. 159 c. [OnexTtponHusi  pecypc] -  Pexum  gocrtyna:
https://edu.tusur.ru/publications/1320, gara o6pamenus: 15.05.2018.
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI

1. IIpodeccuonanpHbie 0a3pl JaHHBIX, JOCTYI K KOTOphIM odopmiier oubmmorekoit TYCYPa B
TeKymuid  MOMeHT  BpemeHn. CHOHMCOK  JOCTYHHBIX  0a3  JaHHBIX CM. 1O  CCBUIKE:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOe H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopatopusi NPOEKTUPOBAHUS MUKPOBOJIHOBBIX YCTPOICTB

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTOpUs Ui IPOBEICHHs 3aHATHI 1a00paTOpHOTro THIIA,
yueOHasi ayIuTOpHsl JAJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIA, TOMEIIEHHE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMEILIEHHUE IS IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTAlLlUM, MIOMEIIEHUE JUIsl TPOBEACHHS TEKYILErOo KOHTPOJIS U MPOMEXYTOUYHOU aTTecTalliu, oMe-
IIEHUE JUIsl CAMOCTOSTENbHOM paboThI

634050, Tomckast o6nactb, . Tomck, Jlennna npocnexr, a. 40, 405 ayx.

Onwucanue uMeroierocs 000pya0BaHuUs:

- [Tanopamusie n3meputenu KCBH;

- 'enepaTop curHaioB BEICOKOYaCTOTHBIN;

- Usmeputenbusie nuauu P1-36, P1-3;

- HampaBiieHHBIE JETEKTOPBI KOAKCHAIbHBIE;

- Kommext pynopHbIX aHTEHH;

- ®eppuUTOBBIE BEHTUIIN: BOJHOBOAHBIE, KOAKCHAJIBHBIE,

- KommniekT BOTHOBOAHBIX U KOAKCHUAIbHBIX Harpy30K;

- ATTEHIOATOpPBI, EPEXOBI, pa3bEMBI U JIp. TaccuBHbIE ycTpoiicTBa CBY;

- smeputens koMIuIeKCHBIX K03 duirenToB nepenaun P4-23;

- I'enepatopsl curHanoB BeicokouacToTHbie: ['4-80, ['4-81, ['4-82;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.
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13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopust NpOEKTUPOBAHUS MUKPOBOJIHOBBIX YCTPONUCTB

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHUS 3aHATUI PAKTUYECKOT0O THUIIA, yuyeOHas ayIuTOpUs JJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOIO THIIA,
yueOHasl ayuTopus JJIs IPOBEIEHHsS 3aHATUI CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOI'O MPOEKTH -
poBaHUs (BBINOJIHEHUSI KypCOBBIX padoT), MOMEIIEHUE JIsl IPOBEACHUS TPYIIIOBBIX U MHAMBUIYabHBIX
KOHCYJIbTAllUi, IOMEILEHUE JUIsl IPOBEAEHHS TEKYILErO0 KOHTPOJIA U IPOMEXYTOUYHOM aTTecTaluy, IoMe-
HIEHHE IS CAMOCTOSATEIBHON paboThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexr, a. 40, 405 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [Tanopamusie n3mepurenu KCBH;

- 'enepaTtop curHaioB BbICOKOYaCTOTHBIN;

- U3mepurenbubie nunauu P1-36, P1-3;

- HampaBnieHHbIE €TEKTOPHI KOAKCHATIbHBIE;

- Kommiext pynopHsIX aHTEHH;

- ®eppuTOBbIC BEHTUIIU: BOJTHOBOAHbIE, KOAKCHAJILHBIE,

- KoMIiexT BOTHOBOZHBIX U KOAKCHUAJIbHBIX HArpy30K;

- ATTeHI0aTOpBI, EPEXO/IbI, pa3bEMBI U JIp. accuBHbIe ycTpoiictBa CBY;

- 3mepuTenb KOMIUIEKCHBIX K03 duirenTos nepenaun P4-23;

- I'enepatopsl curnanoB BeicokouactoTHeie: ['4-80, ['4-81, ['4-82;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue 1Jisi CAMOCTOSATeIbHON padoThI
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYCHBI K ceTu «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(dhopMaMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecnedeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEeHHbIMHU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOGHHE NUCIUILIMHBI JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS M HHBAIHJIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ O0YUYAIOMUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEAYCMOTPEHO MCIOIb30BaHNE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEJCTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
g y4yeOHOM MH(POpMAITUU B JOCTYITHBIX (OpMax, MOOMIBHOW CHCTEMBI TTPENOIaBaHUS Il 00yUJarOIIUXCS
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1 JInaus nepenaun Ha3bIBaeTCs PEryJSIPHON, €CIU B MPOAOJIBHOM HalpaBICHHUU: a) MONEPEYHOE
CeYeHHE YIOBJIETBOPSET YCIOBHIO S=const; 0) € , L = const; B) S=const, € = const, |t = const ; T') € = const.

2. JIunun nepenaun CBY sHeprun GbIBAIOT OTKPBITHIE U B BUJIE BOJIHOBOIOB. A K KAKOMY BHJTY BbI
OTHECETE MUKPOMOJIOCKOBYIO JIMHUIO Nepeadn?: a) OTKPHITOM; 0) 3aKpBITOi; B) ONpenesieTcsi KOHCTPYK-
LIMEN; T) ONPENEsIeTCs] KOHCTPYKIUEN U JUIEKTPUUECKOM IPOHUIIAEMOCTBIO.

3. Paznuuarot cnenayromue tTunsl BoH: T — BonHbl, E — Boabl, H — Bomaer u rubpunuasie EH u HE
BOJIHBI. A K KaKOMY THITY BOJIH BBl OTHECETE BOJIHY, UMEIOIYIO MPOJIOJIbHBIE COCTABIISIOMUE ? a) THOPU -
Has BonHa; 0) T — BonHa; B) E — wnu r) H — BosHbL

4. U3BecTHO, uTO (ha30Bast CKOPOCTH BOJHBI PaBHA CKOPOCTH CBETA B MaTepHAIbLHON Cpeie, 3aroi-
Hstolel BoaHOBOA. Kakoil THI BOJHBI paclpocTpaHsAeTcsl O BOJHOBOAY?: a) ruOpuaHas BojiHa; 0) E —
nu B) H — Bonna; r) T — BonHa.

5. Ionsie BomHOBOABI ¢ E - unu H — BomHamMu OTHOCATCSA K TUCIIEPCUOHHBIM JIMHUSAM TEpeaay,
MIOCKOJBKY (ha30Basi CKOPOCTh 3aBUCUT OT BETMYHHEL: a) € ; 0) W ; B) 6 U T) oTHOIIeHuUs: A0/ AKP.

6. Jlnuna BosHbI B BoHOBOE ¢ E - unn H — Bonnamu onpexnensiercs a) € ; 6)U ; B) G U I') OTHOLIE-
Hust AQ/ AKP.

7. PexxuM cMelIaHHBIX BOJH UMEET MECTO B BOJIHOBOJIE MIPU: @) HAJIMYMK OTPaKEHHOM OT Harpys-
KU BOJIHBI, 0) HAJMYWU HECOTJIACOBAaHHOM HArpy3KH; B) IMOSIBICHUM BBICIIMX THUIIOB KOJeOaHU; I') Ha-
JM4YKe aKTUBHOM Harpy3KH.

8. KoaddunmenT Oeryiieir BOJIHBI HE 3aBUCUT OT MPOAOJILHONW KOOPIMHATHI, €CJIU: a) OTCYTCTBYET
U3Ty4YeHHUE U3 BOJHOBOA; 0) OTCYTCTBYIOT OMHUYECKHE IMOTEPH; B) JIMHUSA MI€pelaui OJHOPOIHA; C) TOTOH-
Hasl P€aKTUBHOCTh PaBHA HYJIIO.

9. KoapuumeHt none3Horo AelcTBUS JTUHUY Nepeadll MaKCUMaJIeH, €CJI: a) OTCYTCTBYIOT OMH -
YyecKHe MoTepu; 0) peakTUBHAS YacTh Harpy3KH paBHA HYJIIO ; B) JJMHUS HarpykeHa Ha COTJIaCOBaHHOE CO-
MIPOTUBJICHHUE.

10. [y AOCTHKEHHsST MAaKCUMAJIbHOM 3JIEKTPUYECKON MPOYHOCTH HEOOXOJUM: a) COTNIACOBAHHBIM
PEXUM pabOThl IMHUU NIepeadu; 0) YaCTOTHO HE3aBUCUMBIA KOA(PGUIIUEHT OTPaKEHUSI OT HEPETYIISPHO -
CTeii; B) Mo Bo3MOkHOCTH MUHUMabHBIA KBB; ¢) Mo BO3MOXXKHOCTH MMHHUMAaJIbHAS! pEaKTUBHOCTb.

11. PaznuyatoT GuiIbTpbl HIXKHEW YacTOTHI , GUIIBTPBI BEPXHEH YaCTOTHI, TOJIOCHOMNPOMYCKAIOIINE
(GUIBTPBI M NOJOCHO3aNuparone GUIbTPhl . A Kakoi GuiIbTp 0003HayaeT 3HaYOK Ha cxemax?: a) [13D;
0) II1®; B) ®BY; c) ®HY.

12. HIupoKONOIOCHO COIJacyIoNe Henu 00eCcIeYnBalOT: a) MOJOCY YacTOT MPH MaKCHMAJIbHO
noctwxkuMoM KbB; 0) makcumanbsHo Bbicokuit KBB B 3aanHO# mosoce 4acToT; B) MaKCUMAaJIbHYIO MOJO0-
cy cornacoBaHnus npu 3aganHoM KbBB.

13. Cxema 3amemnienus (porotumna) Guibtpa cogepxut: a) R, C — nenouku; 6) R, L — nenouku; B)
L, C —uenouku; r) L, C, R — nenoukwu.

14. ITo KOHCTPYKIIMN BOJHOBOJIHBIE aTTEHIOATOPHI BHEIIHE HE OTIMYAIOTCSA OT BOJIHOBOAHOTO (ha-
30Bpamarens. A B 4eM COCTOUT ominuue?: a) Mo (opMme IUIACTHHBI AUAIEKTPUKA; 0) IAUAIEKTpUYecKas
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IUTACTHHA UMEET OONBIION TAHTEHC YIIia TUAJICKTPUIECKON MPOHHUIIAEMOCTH; B) UCTIONB3YETCs TUIACTHHA
U3 MOTJIOIIAOIIEr0 MaTeprana; ') UCIOIb3yeTCss MarHUTHBIN MaTepual.

15. MarauTHast MpOHUIIAEMOCTh HAMarHM4EeHHOTO (peppruTa UMEET PE30HAHCHBIN XapakTep JUIs: a)
JIEBOTIOJIIPU30BAHHON BOJIHBI (HAOIOIATEh CMOTPUT IO TOJIO ); O) TPABOMOISIPU30BAHHON BOJHBI; B)
ob6oux BuaoB nossgpusanuu; ) HO u H B3anMHO nieprieHANKyIsIpHBL.

16. YcrpotictBa ¢ eppuTamMu MOTYT OBITH: a) B3aUMHBIE; 0) HEB3aUMHBIC; B) YIPABIISAIOIIHE; C)
MOKA3bIBAIOIIIHE.

17 Dddexr Dapanes uMeeT MECTO: a) IPHU COBIMAJICHUN HAMPABICHUS PACTIPOCTPAHEHHUS BOJIHEI C
HATPaBICHUEM IIOJI MTOJMAarHUYUBaHUs 0) P HOPMAIBHOM PacIpOCTPAHCHUU BOJHBI, B) IPU HAKIIOH-
HOM TaJICHUH BOJIHBI HA MAarHUTOUAIIEKTPHUK; T') HE3aBUCUMO OT OPUEHTAIINH.

18. B BeHTHIIE ¢ pPE30HAHCHBIM MOTJIOMICHHEM Ha MPSIMOYTOJILHOM BOJIHOBOE HMCIIONB3YETCs: a)
MIPOJIOJILHO HAMAarHWYEHHBIN (DepPUTOBBIN BKJIAABIII; 0) MOMEPEYHO HAMarHWYEHHBIN (hepPUTOBBIN BKJIa-
JIBIII; B) TIPOM3BOJILHO HAMAarHMYEHHBIH (PEPPUTOBBIN BKIAIBIIIT; T') ()ePPUTOBBIN BKIIAJIBIII PACTIOTIATal0T
0 LIEHTPY BOJHOBOJA.

19. B gemumerpoBom CBY nuama3one, ¢ yuyeToM Macca — ra0apUTHBIX pa3MepoB (EeppUTOBOTO
(buIbTpa, IPEANOYTeHNUE CICAYET OTAATh (GUIBTPY Ha: a) MPSAMOYTOIBHBIX BOJHOBOJAX; 0) MUKPOIIOJIOC-
KOBBIX BOJTHOBOJIaX; B) KOAKCHAIILHBIX BOTHOBOJAX; T) KPYIJIBIX BOJTHOBO/AX.

20. Tlo ompeneneHnio K JUHEHWHBIM aHTCHHBIM PEIIETKAM OTHOCSITCS PACCMOTPEHHBIC BBHIMIE: a)
MPOTSHKEHHAS IIeTh B METANIMYECKOM dKpaHe; 0) IUPEeKTOpHAs aHTEHHA; B) JIOTONEPUOINYCCKAsl aHTEH -
Ha;I') CIMpajibHas aHTCHHA.

21. JIuneiinas u3Iydaronias cucteMa (aHTEHHas pelieTKa) MOJTHOCTHIO ONPEIeNsieTCs: a) Auarpam-
MO HaIpaBJIEHHOCTH 3JE€MEHTOB CHCTEMBbI; 0) 3aKOHOM pa3MeIleHUs! [IEHTPOB U3IydyaTeseil BA0Jb OCH;
B) 3aKOHOM pACIIpPE/ICICHHUS] KOMIUIEKCHBIX aMIUTUTY] BO30YXICHHUS MO OTACTHHBIM JJIEMEHTaM; C) 3aKO-
HOM MOJISIPU3AIUH 3JIEMEHTOB.

22 B COOTBETCTBMM C TEOPEMOM NEPEMHOKEHMsI, AMarpaMma HamnpasieHHOCTH JinHenHou (IH)
U3Iyqaromie cucremsl onpenensercs: a) JJH snemenTapHbIx u3nyuaTeneii; 0) MHOKUTEIEM HampaBJieH-
HOCTH, B) KO3 urrenTom 3ameyieHns (pa3oBoii CKOPOCTH BOJHBIL, T')BUIOM MOAYIISIIIUU CUTHANA.

23 Jlns cHWXKEHHUS] YpPOBHS OOKOBBIX JIEIECTKOB HEOOXOJMMO: a) MCIOJB30BaTh HEPABHOMEPHOE
aMIUTUTYHOE BO30YK/ICHHE CUCTEMBI, CIIJaroIIee K KpasiM aHTeHHBI; 0) MCIOJIb30BaTh CiTy4aitHoe (a3o-
BOE MCKa)XKeHHE BO30Y)K/IEHUS; B) CIOJIH30BaTh HAMIPABJIEHHBIE 3JIEMEHTHI PELIETKH; T') UCIIOJIB30BaTh HE-
paBHOMEPHOE aMIUTHTYJHOE BO30YKIEHUE CHCTEMBI, CIIAAIONIee K LIEHTPY aHTCHH.

24 Jlng u3mydeHusl KpYroBOW TOJSPU3allid BOJHOBOAHO — IIIEJICBOM aHTEHHOM HCIIONB3YIOT: Q)
MPOAOJBHYIO IIEIh; 0) MOMEePEUHYIO IIeJh; B) KPECTOOOPA3HYIO IIEIb; T') KPYIIIYIO IIETh.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. JIunuym nepenayn SHEPIUM B PAIUOCUCTEMAX U YCTPOMCTBAX.

2. OcHOBHBIE TapaMeTpPbI JIMHUU NIEpEJayn.

3. OCHOBHBIE TUITBI TUHUU TIEPEIAYH.

4. BausiHue pexxuMa JIMHUM Nepefadu Ha Ko3(uuueHT noae3Horo IeicTBUS U MPOITYCKAIOLIYIO
MOIIIHOCTb.

5. Ko dunuent orpaxkenus, onpenenenne KCB u KbB.

6. Tpancdopmarys CONPOTUBIICHUHN B JTUHUSIX TEPEIAUH.

7. Y3KOIIOJIOCHOE COITIACOBAHUE B JIMHUAX NIEPENAYH.

8. CornacoBaHHbIE HATPY3KH.

9. M305aTOpHI U151 KOAKCHAJIBHOTO TPAKTa.

10. PeakTuBHBIE HArpy3KHU.

11. Pa3pemsl u cowreHenus B Tpakrax CBU.

12. IToBOpOTHI TMHUY NIEPEIAYH.

13. HanpaBnensl otBeTBUTENN. KONblIEBBIE HAIPABICHHBIE OTBETBUTEIIN.

14. IlpumeneHune oTpe3KoB JUHUM nepenaun B puinbTpax CBY.

15. Ctynenuarsle nepexoapl s IHUPOKOIOIOCHOTO COITIaCOBaHMUS AKTUBHBIX HATPY30K.

16. IlnaBHbIe nepexopl AJisi HIMPOKOIOJIOCHOTO COIIACOBAHUS AKTUBHBIX HArpy30K.

17. Knaccudukarus ynpasisromux ycrpoiicts CBY.

18. MexaHnyeckre KOMMYTaTophl, (pa3oBpaIiaTes v u aTTeHI0ATOPbI.

19. AHTEHHBIE NIEPEKITIOYATENN HAa Fa30BBIX Pa3psIHUKAX.
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20. Kommyrtannonnsie auoast CBY.

21. Beixmrouatenn CBY Ha KOMMYTallMOHHBIX JUOAAX.

22. TuckpetHble (pa3oBpamaTeIn Ha KOMMYTAallMOHHBIX THOJaX.

23. Knaccuduxkarus pepputoBsix ycrpoiicts CBY.

24. HeB3auMHbIE U YIPABIIAIONINE YCTPOUCTBA C (hEepPUTAMHU.

25. YcrpotictBa Ha ocHOBE dddexTa Dapases.

26. YcrpoiicTBa ¢ IONEPEYHO — HAMAarHWYEHHBIMU (heppUTaMHU.

27. ®epputoBbie GazoBpaiaTesu.

28. Ilonsapusaropel CBY, ux npumeHeHHe.

29. Haznauenue u kinaccuuKaIus aHTEeHH.

30. DneMeHTapHbIN U3I1y4aTenb, JuarpaMma HalpaBJIEHHOCTH.

31. BextopHas KOMILJIEKCHasl JuarpaMMa HalpaBJI€HHOCTHA aHTEHHBI.

32. Pabouas monoca 4acToT U IpeeibHas MOUTHOCTh AaHTCHHBI.

33. DKBUBAJICHTHAsl CXeMa IPUEMHON aHTEHHBI.

34. IllymoBas TeMrieparypa IpUEMHOMN aHTEHHBI.

35. B3aumMHO€ cCONpOTUBIIEHUE AHTECHH.

36. Dnexrpuueckuii Bubparop. Pacnpenenenue Toka u 3apsja.

37. JlmarpamMa HanpaBJICHHOCTH, conpoTuBieHue uznydenns, KH]I BuObparopa.
38. Teopema nepemuoxenus J|H npu aHanmse cucTeMbl OIMHAKOBBIX MapajuIeIbHBIX BUOPATOPOB.
39. KoHCTpyKIInM BUOPATOPHBIX aHTEHH.

40. TypHUKETHbIC aHTCHHBI.

41. IlleneBbic aHTCHHEI.

42. ITonockoBblE U MUKPOIIOJIOCKOBBIE AHTEHHBI.

43. ITpyHIHUIIBI TOCTPOCHUS YACTOTHO-HE3aBUCUMbBIX aHTECHH.

44. YacTOTHO-HE3aBUCUMBIE CIIMPAJIbHBIE AHTECHHBI.

45. Jloronepuoan4ecKue aHTCHHBI.

46. JIunelinpie n3nydatomue cucreMsl (pemerkn), KH/ permerku.

47. AHTEHHBI OCTYIIIECH BOJTHBI.

48. BoTHOBOTHO-111€TIEBBIEC AHTEHHBI.

49. KH/I u > dexTrBHAs MOBEPXHOCTH TNIOCKOTO CHH()A3HOTO pacKphIBA.
50. MHOXXHUTEIb HANPaBIEHHOCTH CUH(pA3HOTO PACKPHIBA.

51. CkaHupoBaHuE JTy4a B INIOCKOM PAaCKpPBIBE.

52. IInockue ¢a3upoBanHbie aHTeHHBIE petieTku (DAP).

53. AneptypHble aHTEHHBI. PyriopHbIe aHTEHHBI. 3€pKaJbHbIC AHTECHHBI.
54. AKTUBHBIC aHTCHHBI. AKTUBHBIC (pazupoBaHHbIe pemieTk (ADAP).
55. OcoOeHHOCTH aHTEHH JICTATEIbHBIX aIlapaToB.

56. Baustnue noacTuiiaroniei cpeapl Ha padboTy HU3KO PACIONIOKEHHBIX aHTCHH.
57. MeTtop 3epKaibHBIX U300paKEHUM.

14.1.3. Bonipocbl Ha caMONIOATOTOBKY
CamocrosrenbHas paboTa CTYICHTOB peraMeHTupyercs “Y4eOHbIM METOJMYECKUM T0coOreM 1o
CaMOCTOSITENIbHOM paboTe CTYIEHTOB” B IEPEYHE METOJUUECKUX yKa3aHUH.

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
JInauu nepenaun CBY B papnocuctemax u ycrpoiictBax. OCHOBHbIE ITapaMeTphbl JIMHUN
nepenadyn. Marematrueckasi MOAEb PErysIpHON JIMHUY Nepeadu. Pexxumbl paboTh JIMHUM Nepe-

Jlauu.
KIII; KbB, KCB. Tpanchopmaius CONPOTHBICHUH B JIMHUIX MTEPEIAYM.
— IIpsiMoyronbHbIA BOIHOBOA. Kpyriiblii MeTaimmm4yeckuii BOTHOBOA. BosiHOBOAB! ¢ kBas3u -T -
22 10358
BosiHaMH. KoakcranbHbIN BOJHOBOA. MUKPOIOJIOCKOBBIM BOIHOBOJ. [[M3jIeKTpUYecKue BOJIHOBO-
JBL.

Pesonarop Ha npsAMOYroiabHOM BOJIHOBOJE. Pe3oHaTop Ha kpyriioMm BoinHOBoJE. KoakcnanbHbIN
pe3onatop. I1o10cKoBBIN pe3oHaTOp.

— CornacoBanusie Harpy3ku. M3omsitopel. PeaktuBHble Harpy3ku. Pazbembl v cousieHEeHUs B
tpaktax CBY. M3rubsl u ckpytku juani nepenaun CBY, Ilepexoapl Mexay TUHUSAMU TIepeaadn
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CB4.

— I'eneparopel. Yemnurenu. @unbTpsl. Ynpasiswoume yecrpoiictea CBY. YerpolictBa Ha
KOMMYTAIIMOHHBIX THOAaX. YCTpoicTBa Ha Geppurax. JInnuu 3anepxku CBY.

— CrpykTypHas cxema aHTeHHBI. BEeKTOpHast KOMIIJICKCHAs IMarpaMMa HalpaBICHHOCTH.
Bropuunsle napamerpsl. Ilepenaromniast aHTeHHa KaK YETHIPEXTOIIOCHUK. DKBUBAJIEHTHAs CXeEMa
IIPUEMHOM aHTeHHBI. [10oyIpu3anOHHbBIE COOTHOIIECHUS IIPU PaHOIIPHEME.

— VY3kononocHoe cornacoBanue. [InaBuble nepexoapl. CTyneHuaTble IEPEXOIbl IJIs
HIMPOKOIIOJIOCHOTO corllacoBaHus. BubpaTtopHsle u mieneBble aHTeHHBI. C1aboHanpaBIeHHbIE U
4aCTOTHO-HE3aBUCUMBIE AHTECHHBI

— M3nyyaroniue pacKpbIBbl U PEIIETKU. ATIEPTYpHbIE AHTEHHBI. PynopHbI€ aHTEHHBI.

3epkanibHble aHTeHHbI. CBY- antenHs! Oerymieil BomHbl. OCOOCHHOCTH aHTEHH PagUOpeTeHHbIX

JIMHUHA U

KOCMUYECKOH panoCBsi3i. AHTEHHBIE PELIETKH ¢ 00paObOTKOI CUTHAJIOB. DJIEeKTpOMarHUTHas
COBMECTHMOCTb AHTECHH.

14.1.5. Bonpochl i NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
OcobeHHocTr 60PTOBOI U HA3€MHOM aHTEHHbI
PeakTrBHBIE U COTIIACOBAaHHBIE HATPY3KHU
Tunel TMHUE nIepenayn
CtpyKTypHas cxema MPUEeMHON aHTECHHBI
[IpuHuMIIBI CcOrIacOBaHUs
KommyTtaropsr CBY
DKpaHUPOBAHHBIE JIMHUY epeadn

14.1.6. Tembl 1a00paTOpHBIX padoT
M3mepenue napaMeTpoB B3aUMHBIX U HEB3aMMHBIX KOAKCHAJIbHbBIX YEThIPEXIIOIOCHUKOB,
W3MepeHue napaMeTpoB YETHIPEXIIOIIOCHUKOB METAININYECKUX BOJIHOBOHBIX KOHCTPYKLUMI
N3mepenne ko3(hHpuueHTOB OTpakeHUs OT MJIOCKUX OOBEKTOB B CBOOOZAHOM IIPOCTPAHCTBE
HccnenoBanue noasipu3aliMOHHON XapaKTepUCTUKN AaHTEHHBI

14.1.7. Tembl KypCcOBBIX POEKTOB (pador)
- pylOpHasl aHTEHHA;
- 3epKaJibHas Mapaboauyeckas aHTeHHa,
- aHTECHHA BOJHOBOM KaHaI;
- KOJIbLIEBAS I1IE€TIEBAsl aHTEHHA;
- TMIJIEKTPUYECKasl CTEP)KHEBAsI aHTEHHA;
- CIIUpaJIbHAasl AaHTEHHA C OCEBBIM U3JIyYE€HUEM;
- PE€30HaHCHAs BOJTHOBOIHO-IIIEIEBAsl AaHTEHHA C KPYTOBOM MOJISApU3aLNECH;
- aHTEHHasl pEelIETKa;
- MMKPOIIOJIOCKOBasl KpyTJlasi aHTEHHA C JINHEWHOU MOJIApU3ALNEN;
- MUKPOTIOJIOCKOBAas MIPSIMOYTOJIbHASI aHTEHHA C KPYTOBOH MOJISIpU3aLAEH;
- CIIMpaJbHasl AaHTEHHA C OCEBBIM M3JIyYEHHUEM.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTSAMH

310POBbS U HHBAJIN/I0B
I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbSA U HMHBAJIUAOB MPEAYCMOTPCHBI JOIOJIHU -

TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIGHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU

310POBbS U HHBAJINIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEIBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB 00YyUCHUS

C napyueHusaMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEITBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy111eCTBEHHO MMCbMEHHAs
MpOBEpKa

C napyueHusmMu

CobecenoBaHue 1Mo BOIIPOCAM K 3aUeTy,

IIpenmy1ieCTBEHHO YCTHasI IPOBEPKA
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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