MHUHHUCTEPCTBO HAYKH U BLICHIET'O OBPA3OBAHUSI POCCUMCKOM ®ENEPAIINA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

= TUSUR YTBEPXJIAIO
m m UNIVERSITY [TpopekTop no yuebHO# padoTte
Cep hi‘;‘-'-‘.;l. -'.. B "....'..n ':-z..-:.';;-l-'l-i'.k' |-.:-': ':.ﬂ'-.inli.'-.f: I.-’-J:-.:'.'.

Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
AHTEHHBI H YCTPOHCTBAa CBEPXBBICOKOH 4YaCTOTHI

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hanpasnenue noaroroBku / cnenuanbHOCTh: 25.05.03 Texnnmueckasi IKCIJIyaTalusi TPAHCIOPTHOIO
paanood0pynoBaHus

Hampasnennocts (mpoduns) / cnenuanuzanus: TexHUYeckasi JIKCILUIyaTalUsl Paau03JIeKTPOHHOTO
000opy10BaHMSA BO3AYUIHBIX CYJ0B H a3PONOPTOB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 4

Cemectp: 8

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 KonTpois camocTosiTensHON paboTh (KypcoBOH 18 18 4acoB

MIPOEKT / KypcoBast paboTa)
5 Bcero aymuTopHbIX 3aHATHN 70 70 4acoB
6 CamocrosrenbHas paboTta 74 74 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 8 ceMecTp
KypcoBoii mpoekT / KypcoBasi paboTa: 8 cemectp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotoko Ne 8 0T« 5 » 12 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienuanbHOcTH) 25.05.03 TexHuueckas 3KCIUTyaTallusi TPAHCIOPTHOTO Pagnoo00pyIOBaHUS |,
yrBepxkaeHHoro 12.09.2016 roma, paccMmoTpeHa u omoOpeHa Ha 3acemanuu kadenpst KUIIP «  »
20 ropma, mpotokos Ne

PazpaboTuuk:
npodeccop kad. KUTTP A. C. llocTax

3aBenyronmii o0ecnieunBaromeii kad.
KUITP H. H. Kpusun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KUIIP H. H. KpuBun
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PaUOAIIIAPATYPHI
(KUIIP) A. A. YepHsbies

Crapumii npenojasarens Kagenpbl
KOHCTPYHUPOBAHHUS U IPOU3BO/ICTBA
panuoarnmnapatypsl (KUIIP) M. C. Caxapos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
JaTh CTYAEHTaM TEOPETUUYECKYI0 0a3y /Ui U3y4eHHUs IPUHILIUIIOB AEUCTBUS,
METOJIOB aHaJIN3a,
CIOCOOOB MOCTPOEHUS
1 OCHOB 3Kcrutyarauuu anteHH u CBY yctpoiicTs, npumensieMbix B ['A.

1.2. 3agaun IMCHMIIINHBI
—  TPHUBUTH CIIOCOOHOCTH K pa3padOTKe MPOEKTOB, TEXHUYECKUX YCIOBUU, TPEOOBAHMUIA,

- - TeXHOHOFHﬁ, nporpamMm peuICHHA IIPOU3BOJACTBCHHBIX 3a/lad H HOpMaTHBHOﬁ JOKYMCHTA-

LUH
— Ul HOBBIX OOBEKTOB MPOPECCUOHATLHOM 1A TEIIbHOCTH;
—  — IPUBUTH FOTOBHOCTb K YYaCTHIO B BHINOJHEHUH HAYYHO-UCCIIEI0BATEILCKUX PAa0OT U OMBIT-
—  HO- KOHCTPYKTOPCKHX pa3pabOTOK TPaHCIIOPTHOTO paJno000pyI0BaHus,
—  -CHOCOOHOCTBH pelieHus npoOjaeM MOHTaka M HaJlaJAKU aBUAI[MIOHHOTO PaJlO3JIEKTPOHHOTO
000pynoBaHUS

2. Mecto mucuuniuebl B ctpykrype OIIOII
JucuunnuHa « AHTEHHBI U ycTpoiicTBa cBepXBbicoKOi yacToThl» (b1.5.35) oTtHOCHTCS K On0OKYy 1
(6a3zoBas 4acTh).
[TpenmecTByOUMMHI AUCIUITIMHAME, (OPMHUPYIOIIMMH HayallbHbIE 3HAHUS, SABIISAIOTCA: AHAJIOTO-
Basl CXEMOTEXHHKA JJIEKTPOHHBIX CPEACTB, METPOIOrus U TEXHUUECKUE U3MEPEHUS.
[TocnenyromumMu TUCUUTUIMHAMU SBISIOTCS: DJIEKTPOMAarHuTHas COBMECTUMOCTb.

3. TpeGoBanus K pe3yJibTATAM OCBOEHMS JUCUUILTHUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HApaBiieH Ha (JOPMHUPOBAHUE CIEYIOIINX KOMIIETCHIIUI:

—  OK-7 crmocoOGHOCTBIO K CAMOOPTaHHU3AIIMN U CaMOOOpa30BaHUIO;

— TIK-4 roToBHOCTBIO Y4acTBOBAaTh B MOJECPHHU3AINN TPAHCIIOPTHOTO PAaTUOIIEKTPOHHOTO 000-
pynoBaHus, GopMUpPOBaATH PEKOMEHIAINH 110 BEIOOPY U 3aMEHE €r0 JIEMEHTOB M CUCTEM;

B pe3ynbraTe u3ydeHus JUCIUILIMHBI 00Y4aIOLIUICS TODKEH:

— 3HATh 3HATh MPUHIIMIIEI ACUCTBUS U XapakTepucTuku anteHH U CBY ycTpoiicTB, 061acTh nx
MIPUMEHEHHUs, CIOCO0BI (POpMUPOBAHHS HEOOXOAUMBIX paclpeaeseHU MoIei U3ydeHns, OCHOBBI aHTEH-
HBIX U3MEPEHUI; NHKEHEPHBIE METO/BI pacyeTa U3JIydyarolux cucTeM u ycrpoiicts CBY.

— yMeTb YMeTh paboTaTh ¢ HAYYHO-TEXHUYECKOW JINTEPATypOil M U3MEPUTEIHHON anmnaparypoit
IIPU UCCIIEIOBAaHUU XapaKTepucTuk aHTeHH U1 CBY ycTpoKCTB; OLIEHUBATh COOTBETCTBUE HKCILUTyaTUPYeE-
MBIX YCTPOWCTB COBPEMEHHOMY Pa3BUTHIO TEXHUKH; OPUEHTUPOBATHCS B COBPEMEHHBIX IPEICTABIICHUS -
X0 METO/Iax pacueTax M3JIy4arolluX YCTPOUCTB U (GUAEPOB, MPUHIIUIIAX UX PAOOTHI.

— BJaJeTh BJIaJIeTh HaBbIKAMM aHAJIM3a MPOLIECCOB B aHTEHHBIX CUCTEMAaX U T €XHUYECKHU Ipa-
MOTHO 3KCILTyaTUPOBATh U3IyYaIOIUe CUCTEMBI U (pUIepHBIE TPAKTHI.

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI COCTaBIIsAET 5.0 3aU€THBIX €UHUIIBI U TIPEJICTaBICHA B TA0JIN -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTHHBI

Bunel yueOHOM nesTebHOCTH Bcero gacos CemecTpsl

8 cemecTp

AynuaTopHbI€ 3aHATHUS (BCETO) 70 70
Jleknun 18 18
[IpakTnueckue 3aHATHS 18 18
JlaGopartopHbie pabOThI 16 16
KoHTposb camocTosTenbHON paboThI (KypCOBOM POEKT / 18 18
KypcoBas paboTa)
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CamocrosTenpHas paboTa (BCero) 74 74
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 32 32
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 31 31
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 11 11
Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue QTMCUMILTHHBI

5.1. Pa3genanl IMCOUILIAHBI M BHALI 3AaHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
Mpax.  J1a6. KIVKP| Caw, | 13608 | PopmHpyem
HasBanus pasznenos nucuuiuineel | JIek., 4 (Ge3 bIe
3aH., 4 |pab.,4| ,4 |pal.,u
9K3aMe | KOMIIETEHIIMN
Ha)
8 cemecTp
1 Beenenue. Jluaun nepenaun CBY B 3 5 0 18 6 14 |OK-7, IIK-4
paarocucTeMax U yCTPOMUCTBAX.
OcHoBHbIE TapaMeTpbl JINHUU Tepe-
naun. Matemarnueckasi MOJIEb pery-
JSAPHOU TMHUM niepenayn. Pesxnumbl
pabotsl muauu nepegaun. KI1JI,
KBB,KCB. Tpanchopmarus comnpo-
TUBJICHUI B JIMHUAX MEPEIayn.
2 Teopus HanpaisieMbix BOJIH. [Ipsi- 3 10 4 15 32 |IIK-4

MOYTOJIbHBINM BOJIHOBOI. Kpyriiblii Me-
TaJUIMYECKUI BOIHOBOA. BOIHOBOIBI
¢ kBasu -T - BomHamu. KoakcuanbHbIi
BOJIHOBOJI. MUKPOTIOJIOCKOBBIN BOJI-
HOBOJ. J{M3JIeKTpUYECKEe BOTHOBO/IBI.
Pe3onarop Ha npsiMO-yrojabHOM BOJI-
HOBOjie. Pe3oHarop Ha KpyrioMm BoJI-
HoBoze. KoakcuanbHbIN pe3oHaTop.
[TonockoBbIl pe3oHATOP.

3 Dnementsl yeTpoiicts CBY. Corna- 3 3 4 15 25 |OK-7,1IK-4
coBaHHbIe Harpy3ku. M3omsatopsl. Pe-
aKTUBHBIC HAarpy3ku. Pazpemel u co-
wieHeHus B TpakTax CBY. IToBopoTsl
JMHUN niepenayn

4 Nnrerpanbuble cxembl CBY . I'ene- 2 0 0 5 7 |IIK-4
patopsl. Ycuwiurenu. Ouibtpsl. Jlu-
HUH 3a/IpKKH. YCTPOKCTBA HA KOM-
MYTAallMOHHBIX IHO/AX. YIIPABIISIO-
e yctpoiictsa CBY. YerpoiicTBa Ha

¢beppurax.
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5 OcHOBHBIE XapaKTEPUCTUKHU NIEpeaa-
IOLIUX U IPUEMHBIX aHTeHH . CTpyK-
TypHasi CXeMa aHTE€HHBI. BekTopHas
KOMILIEKCHAsI IMarpaMmma HalpaBJICH-
HOCTH. BropnuHble napaMeTpsl.
[Iepenaromast aHTeHHA KaK 4eThIPEX-
IOJIIOCHUK. DKBUBAJICHTHAs CXeMa
IIpUEMHON aHTeHHBI. [lossapusanuon-
HBIE COOTHOILIEHUS NPU PAJUOTIPUEME.
MoIHOCT B Harpy3Ke NpueMHOM aH-
TeHHBI. D(PEeKTUBHAS TOBEPXHOCTD.
[ITymoBas Temmeparypa.

6 CoracoBaHue aHTEHH ¢ (hUIEPHOU
JIMHUEHN Y3KOIOJIOCHOE COTJIaCOBaHU-
e.IlnaBHbie nepexonpl. CTyneHyaTbie
TepeXo/ibl AJIsl IUPOKOMOIOCHOTO CO-
rimacoBanusi. BubpartopHble u merne-
Bble aHTeHHBI. Ci1aboHaANPaBICHHbBIE U
YaCTOTHO HE3aBHCHUMBbIE AaHTEHHBI.

7 Antennsl CBY. M3nyyaronue pac-
KpBIBBI U perieTk. OCOOEHHOCTH aH-
TE€HH PaJMOPENIECHHBIX JIMHUI U KOC-
MUYECKON PAINOCBSA3U. AHTEHHBIE pe-
HIETKH ¢ 00pabOTKON CUTHAJIOB. DIEK-

14

21

I1K-4

14

20

I1IK-4

TPpOMAronuTHass COBMCCTUMOCTD aH-

TCHH.

OK-7, TIK-4

Hroro 3a cemectp

18 18 16 18

74 144

Hrtoro

18 18 16 18

74 | 144

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
ConeprxaHue pa3aesioB TUCIUILIHH (110 JIEKITUSM) TPUBEACHO B TadwmIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (IO JICKIHSIM)

HaszBanus paznenos

CopeprxaHue pa3aesioB TUCIUTITUHBI (110
JICKITUSIM )

TpynoemkocTs,
q

dopmupyemblie
KOMIIETCHIIUU

8 cemectp

1 Benenue. Jlunuu
nepenauu CBY B
paguocucTeMax u
YCTpPOMCTBAX.
OcHOBHbIE TapaMeTPbI
JMHUHU TIepelauu.
Marematnueckas
MOJIEJIb PETYISIPHOI
JVHAH TIepeIaun.
PexxumMbl paboThl
JVHAH TIepeIaun.
KILJ, KbEB,KCB.
Tpanchopmarms
COTIPOTHUBIICHU B
JVHHSIX TIEpeIay.

JIunuu nepenaun CBY B papuocuctemax u
ycrpoiicTBax. OCHOBHBIE TapaMETPhl INHUU
nepenayn. Maremarudeckas MOZAEIb Pery-
JSIPHOW JIMHUM niepeaun. Pexxumsel paboThl
munun nepenaun. KII1; KbB, KCB. Tpanc-
(dopmanus CONpOTUBICHUH B IMHUSIX Iepe-
Jlauu.

Hroro

OK-7, TIK-4

2 Teopus

[TpstmoyromnbHbIi BotHOBOA. Kpyriielii Me-

I1K-4
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HaIpPAaBJISIEMbIX BOJIH.
[IpssMOyroIbHBIMA
BOJTHOBOJI. Kpyriibiit
METAIUTHYECKUIM
BOJIHOBOJ. BOITHOBOIBI
¢ kBasu -T - BOJTHaAMH.
KoakcuanbHbiit
BOJIHOBO/I.
MUKpPOTIOJIOCKOBBIM
BOJIHOBO/I.
Jusnekrpruyueckue
BOJIHOBOJBI. Pe3oHaTop
Ha IPsIMO-YTOJIbHOM
BOJIHOBOJZIE. Pe3oHartop
Ha KPYIJIOM BOJIHOBO/IE.

TaJUTMYECKUNA BOITHOBOA. BOJIHOBOIBI € KBa-
31 -T -BosiHamu. KoakcranbHbIM BOJIHOBOJL.
MuKponosI0CKOBbINM BOJHOBO/. JM3neKkTpu-
YyecKHue BOJIHOBOIbI. Pe3oHaTop Ha mpsiMo-
YTOJIBHOM BOJIHOBOZE. Pe3oHarop Ha Kpyr-
JI0M BOJIHOBOJIe. KoakcranbHbIN pe30HaTop.
ITonockoBbIN pe30HATOP.

Hrtoro

KoakcunanbHbi

pe30HaTOP.

[TonockoBbrit

pe30HaTOp.

3 DnemMeHTHI CornacoBanHble Harpy3ku. M3omsatopsl. Pe- OK-7
yctpoiicts CBY. aKTUBHbBIC HArpy3Ku. Pa3bemMbl U COUIICHEHUS

CornacoBaHHble B TpakTax CBY. M3rubsl u CKpyTKU JIMHUN

Harpy3ku. M3omsatopel. |nepeaaun CBY, [lepexonpl Mmexay JUHUSAMU

PeaktuBHble Harpy3ku. |nepeaaun CBY.

Pazbembl ¥ COWICHEHN | 1. oro

B TpakTax CBU.

[ToBOpOTHI IUHMI

neperadn

4 NurerpanbHble I'eneparopsl. Yeunurenu. GUIbTphl. YIIpas- I1K-4
cxembl CBY . nsronue yerpoiictea CBY. YcerpoiictBa Ha

I'enepatopsl. KOMMYTAIlMOHHBIX AMO/ax. YCTpOICTBa Ha

Yeunurenu. @unetpel. | pepputax. Jlunuum 3anepxxku CBY.

JIuHnm 3a0€pKKH. Urtoro

YcrpoiicTBa Ha

KOMMYTal[MOHHBIX

MoAax. YIpaBIISIIOIINE

ycTtporictea CBY.

YcrpoiicTBa Ha

¢beppurax.

5 OcHoBHbIE CtpykTypHas cxema aHTeHHbI. BekTopHas [1K-4
XapaKTEPUCTUKH KOMIIJIEKCHAsI luarpaMMa HalpaBJIeHHOCTH.

Mepeaaroux 1
IIPUEMHBIX aHTEHH .
CrpykTypHas cxema
aHTCHHbI. BexkTopHas
KOMIUIEKCHAs!
auarpamma
HaIIPaBJICHHOCTH.
Bropuunslie
rapaMeTpasl.
[lepenaromas anTeHHa
KakK
YETBIPEXIIOIOCHUK.

Bropuunsie napameTtpsl. [lepenaromnias an-
TE€HHA KaK YEThIPEXIOIIOCHUK. DKBUBAJICHT-
Hasl cXxeMa NpUeMHOM aHTeHHbI. [lonsapusa-
LIUOHHBIE COOTHOLIEHUS [IPU PAIUOIIPUEME.

Hroro
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OKBUBAJICHTHAs CXeMa
IIPUEMHON AHTECHHBI.
[TonspuzanuoHHbIe
COOTHOIICHUS TIPH
panuonpueMe.
MouiHOCTh B Harpy3Ke
IIPUEMHOH aHTEHHBI.

DddexTrBHAS

MOBEPXHOCTb.

[IymoBas

TeMIeparypa.

6 CoryacoBanue V3kononocHoe cornacoBanue. [InaBubie 2 [1K-4
aHTeHH ¢ (uaepHoit nepexopl. CTyrneHuaTble nepexo/ibl Isl -

JUHHAEH Y3KOMOJIOCHOE | POKOIOJIOCHOTO corllacoBanus. Bubparop-
cornacoBanue.IlnaBHbl | Hble U HIeseBble aHTeHHBI. CliaboHarpaBIieH-

€ TIePEeXO/Ibl. HbI€ U YaCTOTHO-HE3aBUCUMBIC AaHTCHHBI.
CrynieHuarblie Wrtoro 2
Tepexo/ibl st

HIMPOKOIIOJIOCHOTO

COTJIaCOBaHUS.

BubpartopHsie u

LIEJICBBIC AHTCHHBI.

CnabonanpapieHHbIE U

YaCTOTHO

HE3aBHCHUMBbIE

AQHTCHHBI.

7 Antennsl CBY. W3nyyaromue pacKpbIBbl U peIIETKH. Anep- 2 OK-7, I[IK-4
Nznygaronue TYpHBIE aHTEHHBI. PyropHbIle aHTEHHEI.

PacKpBIBHI M pelIeTKH. |3epKaibHble aHTeHHb. CBY- aHTeHHBI Oery-
OcobeHHOCTH aHTeHH | mIel BOTHBI. OCOOCHHOCTH aHTeHH pajrope-
paluOpENEHHBIX JIMHUH | IEUHBIX JJUHUNA U KOCMUYECKON PAIUOCBSI3H.

1 KOCMUYECKON AHTEHHBIE peleTKu ¢ 00paboTKoIl curHa-
paauoCBs3H. JIOB. DJNEKTPOMarHuTHasi COBMECTUMOCTb aH-
AHTEHHBIE PEIICTKH C | TCHH.

00pabOTKOii CHIHATIOB. |17 oro 2
DJIeK-TPOMAarHUTHAs

COBMECTUMOCTD

AQHTCHH.

Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMPI) AUCHUIIIMHAMHA

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

HanmenoBanune JUCHUITIIMH

Ne pasaciioB JIaHHOM JAUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6X0,Z[I/IMO
HN3YUYCHUC 066CH€‘~II/IB3IOHH/IX 1 00ecTIeYnBaeMBIX JUCIUITIINH

1 2 3

4

5

6 7

[IpeamecTByromMMe TUCITUATITAHBI

1 AHanoroBas CXeMOTEXHUKA JJIEK-

TPOHHBIX CPECACTB

—+
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2 MeTpoJiorusi U TeXHUYECKUEe U3-
MepeHus

+ +

[Tocnenyromuye TUCITUTIIUHBI

1 DnekTpoMarHuTHas COBMECTH-
MOCTb

+

5.4. CooTBeTcTBME KOMIIETCHUM M, JopMHUpPyeMbIX IPH M3YYEHUH AUCUHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THU
Bunen! 3agsatuit
Kommnete
KCP DopMBbI KOHTPOJIS

HIHA Jlek. [Ipak. 3an. | Jla0. pao. (KTI/KP) Cawm. pa6.

OK-7 + + + Koncnekr camonomaro-
TOBKH, 3alIuTa Kypco-
BBIX [IPOEKTOB / Kypco-
BbIX pabot, Tect, OTueT
0 KypCOBOMY IMPOEKTY /
KypcoBoii pabote

[1K-4 + + + + + KoncnekT camonoaro-

ToBKM, OTUeT 1o nado-
paTopHoii pabore, 3a-
IIATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
TecT, OTUeT 10 KypCo-
BOMY IIPOEKTY / Kypco-
BOi1 pabore, OTueT 1o
MPAKTHYECKOMY 3aHs-
THIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00opaTopHbIX paboT

TpynoeMkocTtsb, | DopmMupyembie

HasBanwus pa3aenos HaumenoBanue mabopaTtopHbIX padoT
q KOMIIETEHIIH
8 cemecTp
2 Teopus N3mepenne nmapaMeTpoB B3aMMHBIX U HEB3a- 4 [1K-4
HanpaBJIIeMbIX BOJIH. |MMHBIX KOAKCH-AJIbHBIX YETHIPEXITOIIOCHU-
[IpssMOyrOIBHBIN KOB.
BOJIHOBO/I. prfm,m Viroro 4
MeTaNInYeCcKui

BOJIHOBOJI. BOTHOBOIBI
¢ kBa3u -1 - BoIHAMH.
KoakcuanbsHbIi
BOJIHOBO/I.
MHUKpPONIOJIOCKOBBIN
BOJIHOBO/I.
Juanexrpuueckue
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BOJIHOBOJIBI. Pe3oHartop
Ha TIPSIMO-YTOJIbHOM
BOJIHOBOjIe. Pe3onarop
Ha KPYyTJIOM
BOJIHOBOJIE.
KoakcnannHBIN
pe30oHaTOP.
ITonockoBEIi
pe30oHaTOP.

3 DnemMeHTHI N3mepenue napaMeTpoB YEThIPEXIIOIIOCHH- 4 I1K-4
yctpoiicte CBY. KOB METaJUIMYECKUX BOJHOBOHBIX
CornacoBaHHble KOHCTPYKLMH

Harpy3ku. M30141opsl.
PeakTuBHBIE HATPY3KH.
Pazbembl 1
COWIEHEHUS B TPAKTaX
CBU. [ToBopoTbI
JIMHUH NIepeladn

Hroro 4

5 OcHoBHBIE N3mepenue ko3(pPpUIueHTOB OTpaKeHus OT 4 IT1K-4
XapaKTepPUCTUKH IUIOCKUX OOBEKTOB B CBOOOAHOM IpO-
NepeAarouX U CTpaHCTBE

MIPUEMHBIX aHTEHH .
CrpykrypHas cxema
aHTeHHBI. BekTopHas
KOMIIJIEKCHAsI
auarpaMmma
HaIpaBJIEHHOCTH.
Bropuunsie
IapameTphl.
[Iepenaromast anTeHHa
KakK
YETBIPEXTOIOCHHUK.
OKBUBAJICHTHAs CXeMa
IIPUEMHOMN aHTEHHBI.
[TonspuzanuoHHele
COOTHOUIEHHUSI IPU
paavonpueMe.
MontHOCTh B Harpy3Ke
IIPUEMHON aHTEHHBI.
DddexTuBHAS
IIOBEPXHOCTb.
[lymoBas
TEMIEPATYpa.

HUroro 4

6 CornacoBanue HccnenoBanue noyasipu3alluOHHON XapakTe- 4 [1K-4
aHTeHH ¢ (uaepHOn PUCTUKU aHTEHHBI
JIMHUEN Y3KOIIOJIIOCHOE Vroro 4
cornacoBanue.l lnaBHbI
€ TePEXOIbI.
Crynenuarslie
TIEPEXOIbI ISt
LIMPOKOIIOJIOCHOTO
COTJIACOBAHMSI.
Bubpatopusie u
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IIeJICBbIC AHTCHHBI.
CnaboHanpaBiieHHbIE U
9aCcTOTHO
HC3aBUCHUMBIC
AQHTCHHBI.

Hroro 3a cemectp

16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Tabmuna 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

Hazpanus pasaciioB

HanmeHnoBaHMe NpakTUYECKUX 3aHATHU
(cemuHapoB)

TpynoeMkocTs,
q

dopmupyemsle
KOMITETEHIIUU

8 cemecTp

1 Beenenue. JIuaun
nepenaun CBY B
paavocucTemMax u

YCTpOUCTBAX.
OCHOBHBIE TapaMETPbI

JUHUHM TIepeiavu.
Maremarnueckas

MOJIENTb PETYISIPHOM
JIMHUM TIEpEIadn.
Pexumbl paboThl
JIMHUM TIEpEIadn.
KI1J, KbEB,KCB.
Tpanchopmarus
CONPOTHUBJICHUH B
JUHUSAX [IEPEIayun.

JIuauu nepenad B BUJIE IPOBOJIOYHBIX U
KOAaKCHaJIbHBIX (UIEPOB

Hroro

IT1K-4

2 Teopus
HaIpaBJIsIEeMbIX BOJIH.
IIpssMOYTOnBHBIN
BOJIHOBOJ. Kpyribii
METAJUTMYECKHUI
BOJIHOBOJ. BOITHOBOIBI
¢ kBasu -T - BoJTHaAMU.
KoakcuanbHhbrit
BOJIHOBOZI.
MHUKpPOIOIIOCKOBBIN
BOJIHOBOZI,.
Husnexktpuueckue
BOJIHOBOJIBI. Pe3oHaTop
Ha IPsIMO-YTOJIbHOM
BOJIHOBOZE. Pe3onarop
Ha KpyTrJioM
BOJIHOBOJIE.
KoakcuanbHhblit
pe30oHaTop.
[TonockoBbli
pe30oHaTop.

Pacuer napameTpoB NpsSIMOYTOJIbHBIX BOJHO-
BostoBPacueT napaMeTpoB KpyIJIbIX BOJIHOBO-
noB Pacuer mapamerpos I1- u H- BonmHOBOIOB
Pacuer napamMeTpoB MOJIOCKOBBIX BOJTHOBOJIO-
BOOBEMHBIE PE30HATOPHI, TTOJIOCKOBBIE PE30-
HaTOPbI

10

Htoro

10

[1K-4

3 Di1eMeHTEI
yctporicts CBY.
CornacoBaHHEIE

3HepI‘CTI/I‘-I€CKI/I€ COOTHOIICHHSA B TMHHUAX
nepcaad

Hroro

I1K-4
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Pa3znembl u

CBUY. I[1oBopoTbl
JIMHUU IIepeIadn

Harpysku. M3omaropsr.
PeakTuBHBIC HATPY3KH.

COWICHCHHS B TPAKTAX

Uroro 3a cemecTp

18

9. CamocrosiTesibHas1 padoTa
Bunasl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmue 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON paOOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN
HasBaEmA pasIeos Bunsl camocrostensHol | TpynoemMkocTs, | PopMupyemMsie DOpPMEI KOHTPOIA
paboThI q KOMIIETEHIUN
8 cemecTp
1 Beenenue. JIunuu | [loaroroBka k npakruue- 3 I1IK-4, OK-7 Koncnekr camormnon-
nepenaun CBY B CKHM 3aHSTHSIM, CEMHHa- rotoBku, OTYET 110
paguocucTeMax U | pam MPaKTUYECKOMY 3a-
YCTPOWCTBAX. TTpopaGoTKa TEKIHOHHO- 3 HATHIO, Tect
OcHoBHb1E ro MaTepuasa
rapamMeTphl JTUHUU
repeayu. Hroro 6
Maremarndeckas
MOJIEIb PETYISPHOMN
JUHUY TIEpeIadH.
PesxxuMebl paboThl
JUHUY TIEpeIaym.
KI1J1, KbB,KCB.
Tpauchopmarius
COIIPOTHUBJICHUH B
JUHUSX TIEpE/Iayn.
2 Teopus IToaroroBka K nmpaxkTuye- 6 I1K-4 Koncniekr camonon-
HaIpaBJIsieMbIX CKUM 3aHSATHAM, CEMHHA- rotoBku, OT4eT 1Ho
BOJIH. pam naboparopHoii pabo-
TIpsimoyronbHbIii . | IIpopaboTka JeKInOHHO- 4 Te, Tect
BOJIHOBO/I. prfm,m ro Matepuaia
METaJNIMYEeCKUI
BOJIHOBOJL. OdopmiteHre 0TYETOB TIO 5
BonHOBOEI ¢ KBas3u | 1a00paTopHbIM pabotam
-T - Bomnamu. Wtoro 15

KoakcuanbHblit
BOJIHOBO/I.
MHuKpOITOIIOCKOBBIN
BOJIHOBO/I.
JwudniekTpryeckue
BOJIHOBO/IBI.
Pe3onarop Ha
IIPSIMO-YTOJIbHOM
BOJIHOBOJIE.
Pesonarop Ha
KpyTJIOM
BOJIHOBOJIE.
KoakcuanbHblit
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pe30HaTOP.
TTomocKOBBIN
pe30oHaTOP.

3 DneMeHTbl
yctpoiicts CBY.
CornacoBaHHble
Harpy3KHu.
N3onaTopsl.
PeakTuBHBIE
Harpy3ku. Pazbemsl
Y COWICHEHUS B
TpakTax CBY.
[ToBOpOTHI IUHMI
nepeaaun

[ToaroroBka kK nmpakTuye-
CKHM 3aHATHSIM, CECMHUHA-
pam

ITpopaboTKa JEeKIIMOHHO-
ro Marepuana

OdopmieHne 0TYETOB IO
abopaTOpHBIM paboTam

HUroro

15

I1K-4, OK-7

KoncniekT camono-
rotoBku, OTUYET 11O
naboparopHoii pabo-
Te, OTYeT Mo Mmpak-
TUYECKOMY 3aHsI-
THIO, TecT

4 NurerpanbpHble
cxembl CBY .
I'eneparopsr.
Yeunurenn.
Ounbrpel. JIunun
3a/IEPHKKH.
Ycrpoiictsa Ha
KOMMYTaI[MOHHBIX
JTUOJAX.
Vnpasnstomue
ycTtporictea CBY.
YcrpoiicTBa Ha

¢beppurax.

ITpopaboTKa JEeKIIMOHHO-
ro Marepuana

Hroro

TIK-4

Koncnekrt camomnoi-
TOTOBKH, TecT

5 OcHoBHbIE
XapaKTEePUCTUKHU
nepeaImx u
MIPUEMHBIX aHTEHH .
CrpykTypHas cxema
AQHTCHHBI.
BekropHas
KOMIUIEKCHAs!
IuarpaMma
HaIpaBJIE€HHOCTH.
Bropuunsie
rnapaMeTpahl.
[Tepenaromas
AQHTEHHA KaK
YETBIPEXTOIIOCHUK.
OKBUBAJICHTHAA
cXeMa IPUEMHON
AQHTCHHBI.
[TonsipuzanmoHHbIe
COOTHOIICHUS TIPU
paauonpueme.
MouHocTh B
Harpy3Ke IpHueMHOU
AQHTCHHBI.
DddexTuBHaS
MIOBEPXHOCTb.

[IpopaboTka JeKInOHHO-
ro MaTepuaa

OdopmiteHre 0TYETOB 110
nabopatopHbIM paboTam

Htoro

14

TIK-4

KoncnekT camonoz-
roroBku, OTyer 1o
nmabopaTopHoi pabo-
te, TecT
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[lIymoBas
TeMIeparypa.

6 CormnacoBanue [IpopaboTKa JIEKITMOHHO- 5 [1K-4 KoncnekT camonon-
aHTCHH ¢ (PUICPHOH | TO MaTepuana roroBku, OT4eT mo
JTUHUEH 9 nabopaTopHOi pabo-
V3K0mo10CHOE te, TecT
cornacoBanue.llimaB
HBIE TIEPEXO/IBI. Hroro 14
CrynieHuarslie
Tepexo/ibl st
ITUPOKOTIOJIOCHOTO
COIIACOBAHMSL.
Bubpartophsie u
IICJICBEIC AHTCHHBI.
CrnaboHarnpaBiIeHHbI
€ 1 YaCTOTHO
HE3aBHUCUMBIE
AHTCHHBI.

OdopmieHne 0TYETOB TI0
nabopaToOpHBIM paboTam

7 Antennsl CBU. | [IpopaboTka JEeKIIMOHHO- 5 OK-7, IIK-4 Koncnekr camonon-
Hznyyaroniue ro Marepuaya rotoBku, Tect
PacKpbIBBI U
PEIIEeTKH.
Ocobennoctu
aHTEHH
paguopenenHbIX
JMHAN 1
KOCMHYECKON
PaanoCBS3H.
AHTEHHBIE PELIETKN
¢ 00paboTKOI
CUTHAJIOB. DJIEK-
TPOMarHuTHas
COBMECTHUMOCTh
AQHTEHH.

Htoro 5

Hroro 3a cemectp 74

ITonroroska u cgada dK- 36 DOK3aMeH
3aMeHa

Hrtoro 110

10. KypcoBoii npoekr / KypcoBasi padora
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOPMUpPYEMbIE KOMIIETEHLIMN B paMKaX BBIMOJIHEHUS Kyp-
COBOTO IpOEKTa / KypcoBoO# paboTh! npenacTanieHs! Tabmuue 10.1.
Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATHN U (OPMUPYEMbIe KOMIIETEHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOTO IPOEKTa / KYpCOBOM pabOoTEI

TpynoeMkocTh
N Py > | @opmupyemblie
HaumeHoBaHue ayTUTOPHBIX 3aHITHHA
. KOMITETEHIIUN
8 cemecTp
AHanu3 TEXHUYECKOro 3aaHNs Ha ipoektupoBanue.llondop yued- 18 OK-7, IIK-4
HO - MeToandecKkoi nureparypsl.[IpoBenenue npeaBapuTENbHBIX
pacuetoB. OdopmiieHre okoHUaTeIbHBIX pacueToB.IloaroroBka k
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3allUTC KYPCOBOI'O ITPOCKTA

Hroro 3a cemectp

18

10.1. TemMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX padoT:

pYIIOpHasl aHTEHHA;
— 3epKaJibHasl MapaboInyecKas aHTCHHA,
— aHTEHHA BOJIHOBOM KaHaJ;

— KOJIbIICBAsI LLIEJIeBasi aHTECHHA;
— IURJIEKTPUYECKasl CTEP/KHEBAs! aHTEHHA;

— CIIMpaJIbHasi aHTEHHA C OCEBBIM U3JIy4YCHHEM;
— PE30HAHCHAas BOJHOBOJHO-ILEIEBAs AHTEHHA C KPYTOBOM MOJIIpU3aLuei;
— aHTEHHAas PEILEeTKa;
— MHUKPOITIOJIOCKOBAsI KpyIJlasi aHTEHHA C JIMHEWHOM NOJIIPU3ALMEH;

— MHKPOITOJIOCKOBAs ITPSIMOYTOJIbHAsI aHTEHHA C KPYTOBOW MOJISIpA3ALUEN;
— CIIMpaJIbHAsI aHTEHHA C OCEBBIM U3ITYyYEHHEM.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

CornacosaHa Ha noprtane N2 53283

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI
. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuManbHBIH
DneMeHTHl y4eOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
3amura KypcoBBIX MTPOCK- 7 7
TOB / KYpCOBBIX paboT
KoncnexT camomoaroros- 4 4 4 12
KH
OTyer 1o KypcoBoMy 3 3 3 9
MIPOEKTY / KypcoBOi pabo-
TE
Otuer no naboparopHoit 5 5 5 15
pabote
OT4er 1o NpaKTUIECKOMY 5 5 5 15
3aHATHIO
Tect 4 4 4 12
Hroro makcumyM 3a nepu- 21 21 28 70
on
OK3aMeH 30
Hapacratomum urorom 21 42 70 100
11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIbHOM TOUKH Onenka
> 90% oT MakcuMabHOK cyMMBI OaioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
14



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. Amnrenns u yctpoiictBa CBUY. YacTs 2. AHTeHHBI. [DneKTpoHHBIN pecypc]: YuebHoe moco-
oue / A. C. lloctak - 2012. 169 c¢. — Pexum goctyna: https://edu.tusur.ru/publications/1285 (mata 06-
pamenusi: 14.03.2022).
2. Awnrennsl u yctpoiictea CBUY. Yacte 1. Yerpoiictea CBUY [DnexktponHsiil pecype]: YuebHoe
nocobue / A. C. Illoctak - 2012. 124 ¢. — Pexxum noctyna: https://edu.tusur.ru/publications/1219 (nata
oOpatuenusi: 14.03.2022).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Vcrpoiictea CBY u antennbl. Yacte 2. AHTEHHBI [DIEKTPOHHBIA pecypc]: YueOHOe
nocobwue / I'. I'. Tommn - 2012. 159 ¢. — Pexxum goctyma: https://edu.tusur.ru/publications/736 (mara 06-
pamenusi: 14.03.2022).
2. VYcrporictea CBY u anTeHHbl [DnekTpoHHbIN pecypc]: Yuebnoe nmocooue / JI. U. Illanruna,
B. A. 3amotpunckwii - 2012. 223 c. — Pexxum gocrtyma: https://edu.tusur.ru/publications/712 (mara o06-
pamenusi: 14.03.2022).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHUYEeCKH e MOCO0Uus

1. AmnrtenHsl u ycrpoiictBa CBY. MukpoBosiHOBbIE aHTE€HHBI U ycTpoiicTBa CBY [DnekTpoHHbIN
pecypc]: YueOHo-MeToauueckoe nocodre mo NpakTUYeCKUM 3aHATHIM U KypCOBOMY MPOEKTUPOBAHUIO /
A. C. Ilocrak, . W. Topenxun, B. II. 3aines - 2018. 119 c. — Pexum goctymna:
https://edu.tusur.ru/publications/7274 (nara oopamenus: 14.03.2022).

2. AHTeHHBI U QuAepsl [DNEKTPOHHBIN pecypc]: YueOHO-MeToqrueckoe TocoOue sl IPAKTH-
yeckux 3ansatuit / I'. T'. TommH - 2018. 236 ¢. — Pexxum noctyma: https://edu.tusur.ru/publications/8324
(mata obpamenwus: 14.03.2022).

3. Amntennsl u ycrpoiictea CBYU. MukpoBosiHOBbIe aHTEHHBI M ycTpoiicTBa CBY [DnekTpoHHBII
pecypc]: Jlaboparopusrii npaktukym / A. C. [llocrak, U. W. Topenkun, B. I1. 3aiines - 2018. 54 ¢. — Pe-
kUM foctyna: https://edu.tusur.ru/publications/7266 (nara oopamenus: 14.03.2022).

4. Amwntenns! u ycrpoiictBa CBY [OnexTpoHHbIN pecypc]: MeToauueckoe nocodue 1no camocTos -
tenpHOM  pabore crymentoB / A. C. Iocrak - 2012. 13 c¢. — Pexum pgocryna:
https://edu.tusur.ru/publications/2268 (mara oopamenus: 14.03.2022).
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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,
yueOHas ayIuTOpUs JUIsl IPOBEIEHUS 3aHATUN CEMUHAPCKOro TUIA, IOMEIIEHUE JJIs TPOBEAECHUSI TPYIIIO-
BbIX M HHAMBUYAIbHBIX KOHCYJIbTALIUI

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

Onucanue uMerouierocs 000pya0BaHuUsA:

- [Tanopamusie n3meputenu KCBH u ocnabnenus tuna P-2 co cmennbimu 6mokamu Ne 3 (3,2-5,6
I'T), Ne 4 (5,6-8,3 I'T'), Ne 5 (8,15-12,05 I'T'rx) - 3 mit;

- 'enepatop curnanoB BeicOko4acTOTHbIH (4,5-5,6 I'T') - 4 mmt.;

- U3mepurensuas nunus P1-36, P1-3 - 2 wt.;

- HanpaBnennsie neTekTopsl KoakcuaiabHbie 3,2-5,6 u 4,0-12,05 I'T'w;

- KoMIuiekT pynopHbIX aHTEHH;

- GeppuToBBIC BEHTUIN BOMIHOBOAHBIE 5,5-8,3 I'T1, koakcuanbubie 2-4 u 1,5-3 ['T;

- KoMmuieKkT BOJTHOBOJHBIX M KOAKCHAIbHBIX Harpy3oK;

- ATTeHI0aTOpBI, IEPEXO/IbI, Pa3bEeMBbI U JIp. MaccuBHbIE ycTpoiictBa CBY;

- TeneBuzop-monutop Philips;

- 'enepatop curnanoB BekropHsiid 0,01...6 I'T1y ¢ omueit* 1 1P* T'7M-06/2;

- I'eneparop kauaromeid yactorel 'KU-61, 'KY-57;

- AHanu3atop uenei ckanspHelii P2M-04A;

- MarHuTHO-MapKepHast 10CKa;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— ANSYS AIM Student

— PTC Mathcad 13, 14

Jlaboparopusi MPOEKTUPOBAHUSI MUKPOBOJIHOBBIX YCTPOUCTB

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAas ayTUTOPUS ISl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayIuTOpus sl IPOBEICHUS 3aHATUN CEMUHAPCKOro TUIIA, IIOMEIIEHUE AJIs TPOBEICHHUSI TPYIIIO-
BBIX M UHJIUBUIYaTbHBIX KOHCYJIbTALIUN

634050, Tomckast o6mactb, T. Tomck, JlennHa npocrekT, 1. 40, 405 ay.

Ornucanmne UMERIIErocs 000PYIOBAHUS

- [Tanopamusie mameputenn KCBH u ocnabnenus tuma P-2 co cmennbiMu 6okamu Ne 3 (3,2-5,6
ITu), Ne 4 (5,6-8,3 I'T'r), Ne 5 (8,15-12,05 I'T'ry) - 3 wit,;

- 'enepaTop curHagoB BEICOKOYACTOTHBIH (4,5-5,6 ['Tn) - 4 mmit,;

- Usmepurenbuas munus P1-36, P1-3 - 2 mr,;

- HanpaBneHHble eTeKTOPHI KoakcuaibHbie 3,2-5,6 u 4,0-12,05 I'T';

- KommuiekT pynopHbIX aHTEHH;

- ®eppUTOBBIC BEHTUIIM BOITHOBOAHBIE 5,5-8,3 I'T'11, koakcuanbHble 2-4 u 1,5-3 I'T'w;

- KommuiekT BOJIHOBOIHBIX M KOAKCHUAJIbHBIX Harpy30K;

- ATTeHI0aTOpBbI, IEPEXO/Ibl, PA3bEMBI U JIp. TaCCUBHBIE ycTpoiicTBa CBY,

- TeneBuzop-monutop Philips;

- I'eneparop curnanoB BekropHsiid 0,01...6 I'T1y ¢ ommmeir™ 1 1P* I'7M-06/2;

- 'enepatop kauaromeit gyacrorsl ' KU-61, 'KY-57;

- Ananuzarop uenei ckausipubiii P2M-04A;

- MarauTHO-MapKepHas 10CKa;

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpamMmmHoe obecrnieueHue:

— ANSYS AIM Student

— PTC Mathcad 13, 14

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadOpaTOPpHbIX padoT

JlaGoparopusi MPOEKTUPOBAHUS MUKPOBOJIHOBBIX YCTPOICTB

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUI MPAKTUIESCKOTO THIIA, yueOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHasi ayIUTOpUs sl POBEICHUS 3aHATUH CEMUHAPCKOro TUIIA, IIOMEIIEHUE AJIs TPOBEACHHSI TPYIIIO-
BBIX U MHIUBHIYaJIbHBIX KOHCYAbTAIIUN

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, a. 40, 405 ay.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- [Tanopamusie mameputenn KCBH u ocnabnenus tuma P-2 co cmennbiMu Ookamu Ne 3 (3,2-5,6
I'Tu), Ne 4 (5,6-8,3 I'T'r), Ne 5 (8,15-12,05 I'T'ry) - 3 wit.;

- 'enepatop curHasoB BEICOKOYACTOTHBIH (4,5-5,6 ['Tn) - 4 mit,;

- Usmepurensuas nmunus P1-36, P1-3 - 2 mr,;

- HanmpaBneHHble eTEKTOPHI kKoakcuaibHbie 3,2-5,6 u 4,0-12,05 I'T'w;

- KommuiekT pynopHbIX aHTEHH;

- ®eppuUTOBBIE BEHTUIIM BOITHOBOAHBIE 5,5-8,3 ['T'11, koakcnanbHbie 2-4 u 1,5-3 I'T'h;

- KoMmuiekT BOJIHOBOIHBIX M KOAKCHUAJIbHBIX Harpy30K;

- ATTeHI0aTOpBbI, IEPEXOIbl, PA3bEMBI U JIp. TaCCUBHBIE ycTpoiicTBa CBY,

- TeneBuzop-monutop Philips;

- I'eneparop curnanoB BektopHsiid 0,01...6 I'T1y ¢ ommmeir™ 1 1P* I'7M-06/2;

- 'enepatop kauaromeit yacrorsl I'KU-61, 'KY-57;

- Ananuzarop uenei ckaasipubiii P2M-04A;

- MaruuTtHo-MapKepHas JI0CKa;
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

— ANSYS AIM Student

— PTC Mathcad 13, 14

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThl
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecreunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0beceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHEe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILIECTBIISIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeTyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
yl yueOHOI nH(OopMaLny B JOCTYIHBIX (opMax, MOOMIIbHOM cHUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaromyecsi ¢ HapylleHUeM cilyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUJEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIUMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUU U IpyrHe TEXHUYECKHE Cpe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs UIs JIIoJel ¢ UHBaA-
JUJTHOCTBIO.

14. OueHouyHble MaTepUAJIbI 1 MeTOANMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis o1leHKH cTeneHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 3a JHCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus
JluHus mepenavr Ha3bIBACTCSA PETYJSIPHOM, €CIM B MPOAOJILHOM HAIpPaBIEHUU: a) MOMepeyHoece -
YeHHUE yJOBIETBOPSET YCIOBUIO S=const; 0) € , L = const; B) S=const, € = const, | = const ; T) € = const.
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2. Jluanu nepenaunn CBY sHeprum ObIBAIOT OTKPBITHIE M B BUEC BOJHOBOAOB. A K KaKOMY BHIY
BBIOTHECETE MMKPOIIOJIOCKOBYIO JIMHUIO TIepenadyn?: a) OTKPBITOH; 0) 3aKphITOM; B) OMNpEACNsIeTCs
KOHCTPYK-LIMEH; T) ONPEAEIAETCS KOHCTPYKLUEH U TUAIEKTPUIECKON POHUIIAEMOCTBIO.

3. PaznuuaroT cnexyromue tunsl BoiaH: T — BonHbl, E — Bomubl, H — Bonab! 1 rubpuansie EH u
HEBonHBI. A K KaKOMY TUIy BOJIH Bbl OTHECETE BOJIHY, UMEIOIIYIO MPOJOJIbHBIE COCTABIISIONINE ? a) TH -
Opun-Has BosiHa; 0) T — BonHa; B) E — wimm r) H — BoHEL

4. UzBecTHO, uTO (ha30Bast CKOPOCTH BOJHBI paBHA CKOPOCTH CBETA B MaTepUANILHON Cpeze, 3amoi-

HSIOIIEeH BOJHOBOJ. Kakoil THIT BOJTHBI pacIpOCTPAHIETCS MO BOJHOBOMY?: a) THOPHIHASI BOJIHA;
0) E —unu B) H — BonHa; 1) T — BonHa.

5. Ilonbie BomHOBOmbl ¢ E - mam H — BomHaMu OTHOCATCS K JAMCHEPCHOHHBIM JIMHUSM
nepeauu,mOCKONBKY (ha30Basi CKOPOCTh 3aBHCUT OT BEIMUUHEL: a) € ; 0) | ; B) ¢ u T) oTHOIeHust A0/ AKP.

6. Inmuaa BosHBI B BoHOBOJIE ¢ E - mnmu H — BonmHamu onpezaensercs a) € ; O)U ; B) G ¥ T') OTHOIIIE-
Hust A0/ AKP.

7. Pexxum cMelIaHHBIX BOJH MMEET MECTO B BOJIHOBOJIE MPH: a) HAIMYMK OTPAKEHHOU OT Harpys-
KU BOJIHBI, 0) HAJIMYUU HECOTJIACOBAHHOW HATrpy3KH; B) MOSIBIICHUU BBICIIMX THUIIOB KOJEOAHWil; T') Ha-
JM4YKe aKTUBHOM HAarpy3KH.

8. Koadunuent Gerymieil BOJIHBI HE 3aBUCUT OT MPOJIOIBHON KOOPJMHATHI, €CIIU: a) OTCYTCTBYE-
THU3JIYYCHUE U3 BOJHOBOA; 0) OTCYTCTBYIOT OMUYECKHE TIOTEPH; B) JIMHUS TEepeadyd OJHOPOIHA; C) TI0-
TOHHAsl PEaKTUBHOCTh PaBHA HYIIIO.

9. KoappuumeHt none3Horo AecTBUS TUHUY Nepeaadll MaKCUMaJIeH, €ClIi: a) OTCYTCTBYIOT OMH -
yecKue norepu; 0) peakTUBHAS YacTh HATPY3KHM paBHA HYJIIO ; B) IWHUS Harpy»keHa Ha COTJIACOBAHHOE CO-
MIPOTHUBJICHHUE.

10. [y AOCTHKEHHST MAaKCUMAJIbHOM 3JEKTPUYECKON MPOYHOCTH HEOOXOJMM: a) COTNIAaCOBAaHHBIN
peXUM pabOThI JIMHUH TIepeIadn; 0) YaCTOTHO HE3aBUCUMBIN KOI(PPHUIIMEHT OTPa’KeHUS OT HEPETYISIPHO -
CTEH; B) 110 BO3MOXHOCTU MUHUMaNIbHBIN KbB; ¢) 10 BO3MOKHOCTH MUHUMAaJIbHAsI pEAKTUBHOCTD.

11. PaznuyaroT GUiIbTphl HUKHEH YacTOTHI , GUIIBTPBI BEPXHEH YaCTOTHI, TIOJIOCHOTPOITYCKAIOIIINE
(GUIBTPBI ¥ TOJOCHO3aNUparone GUIbTPhl . A Kakoi GuiabTp 0003HaYaeT 3HaYOK Ha cxemax?: a) [13D;
0) II1®; B) ®BY; c) ®HY.

12. IIInpOKONOIOCHO COTACYIONIME [EMH OOECIICUNBAIOT: a) MOJIOCY YacTOT MPHU MAaKCHMAIIbHO
noctmxumoMm KBB; 6) makcumansao Beicokuit KBB B 3agaHHO# mos0ce 9acToT; B) MAaKCUMAIBHYIO TT0JIO-
cy cornacoBaHus npu 3aganHoM KBB.

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

18 1o KOHCTPYKIIMK BOJHOBOJHBIE aTTEHIOATOPHI BHEIIHE HE OTIMYAIOTCS OT BOJIHOBOJIHOTO (ha-
30Bpamaress. A B 4eM COCTOUT ominuue?: a) 1Mo (opMme IUIACTHHBI AUAIIEKTPUKA; 0) AUAIEKTpUYecKas
IUIACTHHA UMEET OOJBIION TaHTEHC YyIJia TUAJIEKTPUUECKON MPOHUIIAEMOCTH; B) UCIOJIb3YETCs IUIaCTHHA
U3 MOTJIONIAOIIEr0 MaTepHaa; T') UCIIOIb3yeTCss MATHUTHBIN MaTepua.

15. MarauTHast TpOHHUIIAEMOCTh HAMAarHMYEHHOTO (hepprTa UMEET PE30HAHCHBIN XapakTep JJIs: a)
JICBOTIOJIIPU30BAHHON BOJHBI (HAOIIOAATENb CMOTPUT TIO MO0 ); 0) MPaBOMOJISPU30BAHHON BOJIHBI, B)
06oux Bua0B nosipusanuu; r) HO u H B3anMHO neprneHauKyIsIpHBI.

16. YcrpoiicTBa ¢ peppuramu MOTYT OBITH: a) B3aUMHEIE; 0) HEB3aUMHBIC; B) YIIPABJISIFOIINE; C)TO-
Ka3bIBaIOLIHE.

17 D¢ dexr Dapagest MeeT MeCTO: a) MPH COBIAJACHUU HAIpPaBJICHUS PACIIPOCTPAHEHHSI BOJIHBI C
HaIpaBJICHUEM I0JI MOJMarHuYuBaHus 0) MpyU HOPMAJIBHOM PacHpOCTPAHEHUU BOJIHBI, B) IPU HAKIIOH-
HOM TaJICHAH BOJIHBI HA MAarHUTOIUAIICKTPHUK; T') HE3aBHCHUMO OT OPUCHTAIIHH.

18. B BeHTHIIE ¢ pE30HAHCHBIM MOIJIONIEHUEM Ha MPSMOYTOJILHOM BOJHOBOZE HCIOJIb3YeTCs: a)
IPOJIOJILHO HaMarHU4eHHbIN (HheppUTOBBIN BKIIABIIIL; 0) IOMEPEYHO HAMArHUYEHHBIN (eppUTOBBIN BKIIa-
JIBIIIL;, B) MIPOU3BOJILHO HAMarHUYCHHBIA ()ePPHUTOBBIN BKIAIBIIT; T) (PEpPUTOBBIA BKIAIBIII PACTIONATAIOT
10 LIEHTPY BOJHOBOJA.

19. B neummerpoBom CBY nmamazone, ¢ ydeToM mMacca — rabapuUTHBIX pa3MepoB (HeppUTOBOTO
¢uibTpa, IpeanodTeHHE CleAyeT OTAaTh (GUIBTPY Ha: a) MPSIMOYTOJbHBIX BOJHOBOJAX; 0) MHUKPOIIOIOC-
KOBBIX BOJTHOBO/IaX; B) KOAKCHAJIbHBIX BOJTHOBOJAX; T') KPYIJIBIX BOJTHOBO/AX.

20. Ilo ompeneneHuIo K JUHEHHBIM AHTEHHBIM PELIETKAM OTHOCATCA PacCMOTPEHHBIE BBILIE: a)
MPOTSHKEHHAs 11IeIb B METaNIMYECKOM 3KpaHe; 0) IUpEeKTOpHasl aHTEeHHA; B) JIOTONEepUOInYecKasi aHTEH -
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Ha;I') COUpaJIbHAs aHTEHHA.

21. JIluneitHas u3mydaromnias cuctTemMa (aHTCHHAs PelIeTKa) MOJIHOCTHIO ONPEACIIICTCS: a) Tuarpam-
MOW HAaIPaBJIIEHHOCTH 3JIEMEHTOB CHCTEMBI; 0) 3aKOHOM pa3MeIIeHUs IICHTPOB U3IydyaTeleil BIOJb OCH;
B) 3aKOHOM pacIipe/ie]IeHHs] KOMIUIEKCHBIX aMIUIUTYZ BO30YXIE€HHUS M0 OTAEIbHBIM AJIEMEHTaM; C) 3aKO-
HOM TIOJISIPU3AIUH SJICMEHTOB.

22 B COOTBETCTBHHU C TEOPEMOU MEPEMHOXKCHHS, TUarpaMma HampaBieHHOCTH JmHeHou (JIH)
U3Iyvaroeil cucremMsl onpeaensercs: a) JIH snemMeHTapHBIX U3Iydareneii; 0) MHOKUTEIIEM HarpaBJIeH-
HOCTH; B) KO3 GHUITMEHTOM 3aMeIeHHsI ()a30BOM CKOPOCTH BOJIHBI; T)BHIOM MOIYJISIIMN CUTHAJIA.

23 Jlns CHIKEHHS YPOBHS OOKOBBIX JICTIECTKOB HEOOXOMMMO: a) MCIOJIB30BaTh HEPABHOMEPHOE
aMITTUTYIHOE BO30Y)KJICHHE CHCTEMBI, CIIa/IaloIIee K KpasiM aHTEHHBI; 0) MCTOIL30BaTh ciydaiiHoe (a3o-
BOE UCKa)XECHUE BO30YKIEHUS; B) UCIIOJIB30BATh HAMIPABJICHHBIC 3JIEMEHTHI PEIISTKH; T) UCIIOJIL30BaTh HE-
paBHOMEPHOE aMIUIMTYJHOE BO30YKI€HUE CUCTEMBI, CIIaJatollee K LEHTPY aHTEeHH.

24 ]lns v3nydeHus KpyroBoW HOJSpU3alMM BOJHOBOJHO — ILEJIEBOM aHTEHHOM HCIIOJIB3YIOT: a)
MIPOJIOJILHYIO IIENb; 0) MONEPEUHYIO IIEJb; B) KPECTOOOPA3HYIO IIEIIb; T') KPYIIIYIO IICITb.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

JIuauu nepenauu PHEPrUM B paAMOCUCTEMAX U YCTPOHUCTBAX.

2. OcHOBHBIE TapaMeTpPbl JIMHUU NIEpeIayuu.

3. OCHOBHbIE TUIIBI TUHUU TIEPEAAYH.

4. BiusiHue pexuma JIMHUM 1epeaadd Ha Ko3()(UIMEHT MOoJIe3HOro AEHCTBUS U MPOITYyCKAIOIIYIO
MOIIIHOCTb.

5. Koapdunuent orpaxkenus, onpeneneaue KCB u KbB.

6. Tpancdopmanust COpOTUBICHUN B JIMHUX IIepeiayun.

7. Y3KOITOJIOCHOE COTJIACOBAHUE B JIMHUAX IIEPEIAYM.

8. CornacoBaHHbIE HATPY3KH.

9. N30 TOPHI )15l KOAKCUAIIBHOTO TPAKTA.

10. PeakTiBHBIE HATPYy3KHU.

11. Pazsemsbl u counienenus B Tpakrax CBY.

12. IToBOpOTHI TMHUM NIEPELAYH.

13. Hanpasnens! orBerBuTeny. KonblieBbie HapaBiIeHHbIE OTBETBUTEIIN.

14. [IpumeneHue oTpe3KoB JIMHUH nepenaun B puinbrpax CBY.

15. CtyneHuarsie nepexoapl s IHUPOKOMOIOCHOTO COITIaCOBAaHMS AKTUBHBIX HATrPY30K.

16. IInaBHbIE IEpeX0p! AJIs MIMPOKOIIOJIOCHOTO COIVIACOBAHUS AKTUBHBIX Harpy3o0K.

17. Knaccudukauus ynpasistounux ycrpoiicts CBY.

19 MexaHnueckue KOMMYTaTophl, (pa30BpalliaTeIn U aTTeHI0ATOPbI.

19. AHTEHHBIE NEepeKITIoYaTeNn Ha ra30BbIX pa3psIHUKAX.

20. Kommyrannonssie n1uoas CBY.

21. Beikmrouatenu CBY Ha KOMMYTallMOHHBIX TUOJIAX.

22. luckpetHble (pa3oBpalaTeI Ha KOMMYTAlMOHHBIX TMOaX.

23. Knaccuduxauus peppuronsix ycrpoiicts CBY.

24. HeB3auMHbI€ 1 yIPaBIAIOLINE YCTPOUCTBA € (heppUTaMU.

25. YerpotictBa Ha ocHOBE dddexTa Dapases.

26. YcrpoiicTBa ¢ IONEPEYHO — HAMAarHWYEHHBIMU (eppUTaMHU.

277. ®eppuroBsle (ha30BpalIATENH.

28. Ilonsapusaropel CBY, ux npumeHeHHe.

29. Ha3nauenue u kiaccuuKkalus aHTeHH.

30. DiieMeHTapHbIN U3J1y4aTeb, JuarpaMma HalpaBJIEHHOCTH.

31. BekTOopHas KOMIUIEKCHAsI HarpaMma HalpaBJICHHOCTH aHTECHHBI.

32. Pabouas monoca 4yacToT U IpeeIbHas MOUIHOCTh AaHTCHHBI.

33. DkBUBaJIEHTHAs CXeMa [IPUEMHON aHTEHHBI.

34. IllymoBas TeMiieparypa IpUEMHOMN aHTEHHBI.

35. B3anmHO€ cCONpPOTUBIIEHUE AHTEHH.

36. Dnexrpuueckuit Bubparop. Pacnpenenenue Toka u 3apsja.

37. lnarpamma HarpaBJI€HHOCTH, conpoTuBiieHue usnydenus, KHJ/{ Bubparopa.

38. Teopema nepemuoxenus J|H npu aHanuse cucteMbl OIMHAKOBBIX MapauleIbHbIX BUOPATOPOB.
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39. KoHCTpyKIIMHM BUOPATOPHBIX aHTEHH.

40. TypHUKETHBIC AaHTCHHBI.

41. IlleneBbic aHTCHHEL.

42. ITo0CKOBBIE U MUKPOITOJIOCKOBBIE AHTEHHBI.

43. IIpUHIMITBI TOCTPOCHUS YACTOTHO-HE3aBUCUMBIX aHTCHH.

44. YacTOTHO-HE3aBUCUMbBIE CIIUPATIbHBIE AaHTCHHBI.

45. JloronepuoauyecKue aHTEHHBI.

46. Jluneiinpie n3nyyatomue cuctemsl (pemetkn), KH/ pemerku.

47. AHTeHHBI OeryIei BOJIHBI.

48. BoIHOBOIHO-IIIEJIEBEIE AaHTEHHEI.

49. KH/I n a¢pexTrBHAS MOBEPXHOCTD INIOCKOTO CHH(A3HOTO PACKPHIBA.
50. MHOXUTEIh HANPABJICHHOCTH CUH(A3HOTO PaCKPHIBA.

51. CxanupoBaHue Jiyya B INIOCKOM PacKpbIBE.

52. IInockue da3zupoBannbie aHTeHHBIE penieTku (DAP).

53. AnepTypHble aHTEHHBI. PynopHble aHTEHHBI. 3€pKaJIbHbIE AHTEHHBI.
54. AxTuBHBIC aHTeHHBI. AKTUBHBIE (ha3upoBaHHbIC pemeTku (ADAP).
55. OcoOeHHOCTH aHTEHH JIETaTeIbHbIX allapaToB.

56. BnusiHue moAcTUIAIONIEH Cpeibl Ha paboTy HU3KO PACTIONOKEHHBIX aHTEHH.
57. Meton 3epKajbHBIX H300paKCHUH.

14.1.3. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
Jlunuu nepenay B BUJE MPOBOJIOYHBIX U KOAKCUATIBHBIX (QUACPOB
Pacuer napameTpoB NpsIMOYTOJIBHBIX BOJIHOBOZOB
Pacuer napamMeTpoB KpyIJbIX BOJHOBOJIOB
Pacuer napamerpos II- u H- BotHOBOIOB
PacueT napaMeTpoB MOJIOCKOBBIX BOJTHOBOJOB
OObeMHbIe Pe30HATOPBI, TOJIOCKOBBIE PE30HATOPHI
DHepreTU4ecKue COOTHOIICHUS B JIMHUSIX Nepeay

14.1.4. Bonipocbl Ha cAaMONOATOTOBKY
CamocTrosiTennbHast paboTa CTYIECHTOB perIaMEHTHpYeTCs ““YUeOHBIM METOIUYECKUM IMocoOueM
[I0CaMOCTOSITENLHOM paboTe CTYEHTOB” B MEPEUHE METOANYECKUX YKAa3aHHH.

14.1.5. Tembl 1a60paTopHBIX padoT
N3mepenne napaMeTpoB B3aUMHBIX U HEB3aUMHBIX KOAKCU-AJIbHBIX YETHIPEXITOIIOCHUKOB.
HSMepeHI/Ie napaMeTpoOB YCTBIPECXIMIOIOCHUKOB METATINIMYCCKUX BOJTHOBOAHBIX KOHCTp}IKIII/II\/’I
W3mepenre KodPPHUIIMEHTOB OTPAKEHHUS OT TUIOCKUX 0OBEKTOB B CBOOOHOM MPOCTPAHCTBE
WccnenoBanne moasipu3ainOHHON XapaKTEPUCTHUKNA aHTEHHBI

14.1.6. Tembl KypCOBBIX IPOEKTOB / KyPCOBBIX PadoT
- pyIOpHasl aHTEHHA;
- 3epKaJibHas MapaboauyecKas aHTEHHa,
- aHTeHHa BOJHOBOI KaHAaJI,
- KOJIBLIEBAs ILIEJIEBasl aHTCHHA;
- TUDJIEKTPUUECKAsl CTEP)KHEBAsl aHTEHHA;
- CIIUpaJIbHAsl AaHTECHHA C OCEBBIM M3JIyYE€HUEM;
- PE€30HaHCHAsI BOJIHOBOIHO-IIIEJIEBAsl aHTEHHA C KPYTrOBOM MOJISPU3aLUECH;
- aHTEHHasl PEeLIeTKa;
- MMKPOIIOJIOCKOBAsl KpyTIJjlasi aHTEeHHA C JINHEWHOU NOJIIpU3aLUEH;
- MUKPOIIOJIOCKOBAasl MPSIMOYTOJIbHAsI aHTEHHA ¢ KPYTOBOH MOJISIpU3aLIAEH;
- CIIMpaJIbHasl aHTEHHA C OCEBBIM H3JTyUYEHUEM.

14.1.7. MeTonnyeckue peKoMeHAalNU
[TpodeccronanpHble 6a3bl JAHHBIX, JOCTYI K KOTOpbIM odopmieH 6ndmorekoir TYCYPa B Teky-
OIMA  MOMEHT  BpPEMEHH. Cnucok  JTOCTYIHBIX 0a3  JaHHBIX  CM. o CCBUIKE:
https://lib.tusur.ru/ru/resursy/bazy-dannyh >
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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