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PABOYA S TTPOT'PAMMA JUCHUITJIMHBI
Teopusi pacipocTpaHeHHsI PaJHOBOJH

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenne moaroroBku /  cnenuanbHOCTh:  10.05.02 HWudopmanuonHas  06e30MacHOCTb
TeJIeKOMMYHMKAUMOHHBIX CHCTEM

Hampasnennocts (mpodwip) / cnenuanuzamusi: 3amura WHGOpPMANMU B CHCTeMax CBS3H U
ylpaBJieHUA

®dopma 0O0ydeHHS: OUHASA

QaxynbreT: @b, ®aKkyJabTeT 0€30I1aCHOCTH

Kadenpa: BUC, Kadenpa 6e3onacnocTu HHGOPMANMOHHBIX CHCTEM

Kypc: 4

Cemectp: 8

Y4eOusiii mnan Habopa 2014 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennanner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 28 28 4acoB
3 Bcero aymuTopHbIX 3aHATHN 56 56 4acoB
4 W3 HUX B MHTEPAaKTUBHOMW (hopme 16 16 4acoB
5 CamocTosiTenbHas paboTa 52 52 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 8 cemecTp

Tomck 2018
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PilCC.\l()TpCHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokos Ne 9 oT « 24 » 5 2018 1
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 (cnernuanbHoctu) 10.05.02 MuapopMmanmonHas 0€30MacHOCTh TEICKOMMYHUKAIIMOHHBIX CHCTEM,
yrBepxkaeHHoro 16.11.2016 roma, paccmotpena u omobpena Ha 3acemanuu kadenpst CBUuKP «  »
20 ropma, mpotokos Ne

Pa3zpaboTunku:
noteHt kap. CBYuKP A. 1O. TlonkoB
npodeccop kadp. CBUuKP I'. T. Tomun

3aBeayromumii odecreunBaronieii kad.
CBYuKP C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®b E. M. JlaBrii0Ba
3aBenyromnuii BeITycKaroIen kag.

BUC P. B. MemepsikoB
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU

(CBYuKP) A. 1O. ITonkoB
Jouent xadeapsr 6€30MacHOCTH HH-
¢dopmanmonnsix cuctem (BUC) O. O. Escrotun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enpro mpenogaBaHus TUCUUILIAHBI SBJISETCS TOArOTOBKA CIICIIMAIMCTOB B 001acTH MH(MOpMAIIH-
OHHOM 0€30MacHOCTH TENEKOMMYHHKAIIMOHHBIX crcTeM. [10 OKOHUaHUIO Kypca Y CTYACHTOB JOJKHO CO-
CTaBHUTHCS IEJIOCTHOE TMPEACTABICHUE O PACIPOCTPAHCHHUH PATMOBOJIH U aHTCHHO-(OUIEPHBIX yCTPOM-
CTBaX, 00ECIEUMBAIOIINX UX Tepeaady U Mpuem.

1.2. 3agaun IMCHMIIINHBI

— 3ajgavyaMu JUCHUILUIUHBEI SIBISIETCS U3YUYECHHE:

— ¢ (pu3MYECKUX OCHOB TEOPHUHU PACTIPOCTPAHEHHUS PAJAMOBOJIH B Pa3IMUHBIX Cpeaax, B CBOOO/I-
HOM IMIPOCTPAHCTBE U B aTMocdepe 3emiu;

—  * 0COOCHHOCTEH pactpoCTpaHCHHS PAJHOBOIH B TIPU3EMHOM CIIO€, B Tporiocdepe u noHocde-
pe ¢ yuéToM BIHUSHHUE CPEMIbI HAa YCIOBUS PacIpOCTPAHEHHS PaIHOBOJIH PA3IMYHBIX AUANIa30HOB;

—  * OCHOBHBIX THUIIOB U MApaMEeTPOB aHTEHHO-(DUICPHBIX YCTPOUCTB M TPAKTOB, CIYXKAIIUX IS
nepesavyy U npuéma paguoBOIIH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctmnmuaa «Teopust pacnpoctpanenust paguoBon» (b1.6.30) otHocutes k 6710ky 1 (6azoBas
4acTh).
[TpenmecTByOUMMHI IUCHUIUIMHAMU, (OPMHUPYIOIIMMHU HayallbHbIE 3HAHUS, ABJSIOTCS: Teopus
AIIEKTPUYECKHX 1ieniel, Teopus AeKTpUIeCcKOi CBA3H.
[Tocnemyromumu TUCIUMIITHHAMU ABIISTIOTCS: HayaHo-nccnenoBarensckas pabora (paccpen.).

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCHHUIIIMHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (JOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHH:

—  OIIK-3 crocoOHOCThIO IPUMEHATH MOJIOKEHUS TEOPUN DIIEKTPUUECKHX 1LIeTel, paJuoTeXHU -
YEeCKHX CUTHAJIOB, PACIPOCTPAHEHUS PaJMOBOJH, UPPOBOH 00pPaOOTKU CUTHAIOB, HH(MOPMAIIMH U KOIH -
POBaHMS, HMEKTPUIECKOI CBA3M JUIA PEIIeHHs MPo(ecCHOHATBHBIX 33/1a4;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOMIUNACS TOJIKEH:

— 3HaTh * (QU3MUECKUE OCHOBBI TEOPHH PACHPOCTPAHCHMS PAJAMOBOJH B PA3IUYHBIX CpeAax, B
CBOOOJTHOM NPOCTPAHCTBE M B atMochepe 3emMiu; * 0COOCHHOCTH PaclpOCTPAHEHUs! PAJAUOBOJIH B MPH-
3eMHOM clloe, B Tporocdepe 1 nonocdepe ¢ yu4éTom BIUSIHUE CPEbl HA YCIOBHS paclpOCTpaHEHUs pa-
JMOBOJTH Pa3IMYHbBIX JHANA30HOB;

—  yMeTh * IPaBWIBHO BHIOpaTh aHTEHHY M (PUACPHYIO JTMHHUIO, OLICHUTH UX MapaMeTphl, BBIIOJ-
HHUThH COTJIACOBAaHWE aHTEHHO-(PHIEPHOTO TpakKTa i oOecredeHus! Hai&KHOW pabOThl CHCTEMBI CBS3U U
yIpaBJICHUS;

—  BJajIeTh * OCHOBHBIMHU METO/IAMH PAcuéTa mapaMeTpoB TPAcChl PACHPOCTPAHEHHS PAIHOBOIH
U XapaKTEePUCTHK AaHTEHHO-(PHUIEPHBIX YCTPOHCTB B PA3IMYHBIX YaCTOTHBIX AMANA30HAX.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX eIMHUILIBI U IIPECTaBIeHa B Ta0Ouu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
8 cemectp
AynuTtopHble 3aHATUSA (BCETO) 56 56
Jlexuun 28 28
[IpakTnueckue 3aHATHS 28 28
W3 Hux B MHTEpaKTUBHON (hopme 16 16
CamocrosTenbHas paboTa (Bcero) 52 52
[TpopaboTka JIEKITMOHHOTO MaTepuaia 25 25
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[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 27 27
Bcero (6e3 ax3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ 0]
= = 2 g 2 g
3 = < S = 5 E
r 4 S S 20
HasBanus pa3nenoB IuCHUTITHHBI 5 o o, o O & &
= g s g 0 ==
o, < o M o =
= © M3 s &
8 cemecTp
1 PacnipocTpanenue paaroBoJIH 14 4 26 OIIK-3
2 ®unepnseie nuHnn. CoracoBaHue 3 10 16 29 OIIK-3
3 TlaccuBHBIE YCTpOMCTBA 3 0 11 OIIK-3
4 [TapaMeTpbl NepeaAONINX U TPUEMHBIX aH- 2 3 4 9 OIIK-3
TEHH
5 JIuneitHble aHTEHHBI 3 3 4 10 OIIK-3
6 AnepTypHbIE aHTECHHBI 3 8 12 23 OIIK-3
Hroro 3a cemectp 28 28 52 108
Hroro 28 28 52 108
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
% S5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM z 7 &5
o E
X 2 3
a o g
= S
8 cemecTp
1 Pacnpoctpanenue CocraB u crpoeHue armocdepsl 3emin. Ousznyeckue 14 | OIIK-3

PaaruOBOJIH

SIBJICHHSI TIPU pacrpocTpaneHnu BoiH. Kinaccuduka-
LM PaJUOBOJIH 1O JUAINA30HY U CIOCO0y pacipo-
cTpaHeHusi. opMyIbl UICTBHON pagronepeaadu u
MHOHUTENb ocinabnenus. Onpenernenne o01acTy npo-
CTPaHCTBA, CYIIECTBEHHOM MPH paclpOCTPAHEHUHU pa-
JIMOBOJH. PacyéT nmosist npu NOJHATHIX aHTCHHAX B
30HE MpsMON BuauMocTH. MaTepdepenimonnsie hop-
MyJibl. 30Ha, CYIIECTBEHHAs pU OTpaxkeHuu. Jua-
rpaMMbl HaIPaBJICHHOCTH MOAHATHIX AHTEHH. YYeT
chepudHOCTH 3eMITH MIPH PACIIPOCTPAHCHUH PAJIUO-
BOJIH B OCBEIIEHHOM 30H€E. PacyeT mosis npu HU3KO
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pacnojoxeHHbIX aHTeHHaX. OCOOEHHOCTH pacIpo-
crpaneHus YKB Ha Ha3eMHBIX Tpaccax U B YCIOBHSX
ropoJickoit 3acTporku.CTtpoeHue Tporocdepsl, eé
AJIeKTpUUECcKue napameTpsl. PacipocTpanenue pa-
JTMOBOJIH B HEOJTHOPOHOM cpene. SBienue pedpak-
MU, DKBUBAJICHTHBIN panuyc 3emin. CBepxpedpak-
1usi. PaccestHue paanoBoiH Ha Tpornoc(epHbIX HEO-
HOponHOCTsX. JlanpHee TponocdepHoe pacpocTpa-
nenue ([ITP). [Tormomenue paguoBosH B Tporocde-
pe.Ctpoenune nonochepsl. Puzndeckre MpUIHHbI 00-
pazoBanus noHOChepbl. JudnekTpudeckas mpoHUIIae-
MOCTb HOHOC(EPHI. XapaKTEPUCTHKA HOHOC(HEPHBIX
cnoéB. Kpurnueckue 1 MakCUMalIbHbIE YaCTOTHI.
BnusiHue MmarHuTHOTO 1oJIst 3€MJIM Ha pacipoCcTpaHe-
HUE paauoBOJH B HOHOCcPepe. OCOOEHHOCTH pacIpo-
CTpaHEHHE KOPOTKUX BOJIH, IPOTHO3 MAKCUMAJILHO
MPUMEHHUMBIX YaCTOT Ha HOHOC(EPHBIX CTAHIIMSX,
MIIY u HITY, 3amupanus 1 30HbI MOJTYaHus. Buibl n
Ha3Ha4yeHue pasHeceHuil. PacnpocTpanenue paauo-
BOJIH HA KOCMHUYECKHX Tpaccax.

Htoro

2 ®uaepHbIe JIUHUH.
CornacoBanue

Jluauu ¢ T-BonHaMu (ABYXNPOBOHbBIE, KOAKCHAIIb-
HBbI€E, 0JI0CKOBBIE), BOIHOBOABI M1 BOJIC. CrpykTypa
MIOJIEH, TEXHUYECKHE XapaKTEPUCTUKH, IPUMEHEHUE.
Pacrnipenenenne aMnTy1 Hanps>KEHUH M TOKOB ITPH
pa3IMYHBIX HAarpy3Kax, BXOJHOE COIPOTHUBIICHHUE OT-
pe3ka nuHuM. [{narpamma Bonsnepra - Cmuta. Y3Ko-
IIOJIOCHOE comtacoBanue. [IInpokononocHoe cormaco-
BaHUE.

Hroro

OIIK-3

3 [TaccuBHBIE yCTpOIiCTBa

BonHoBble MaTpuLibl paccesHus u nepegaun. Coot-
BETCTBHE (PU3NYECKUX CBOWCTB MHOTOIOJIIOCHUKOB U
MaTeMaTH4EeCKUX CBOMCTB UX MATpULl paccessHus. Xa-
PaKTEPHBIE YETBIPEX-, IIECTU- U BOCBMUIIOJIFOCHUKH:
CKA4KH{ BOJIHOBBIX COIIPOTHUBIICHUN, TPOWHHUKH,
HaIpaBJICHHbIE OTBETBUTENH U MOCTBI. DeppuToBbIC
BEHTWIH, HUPKYIATOPHI U (pa3oBpaliaTesu.

Htoro

OIIK-3

4 ITapameTpsbl
IepefarouX U
NPUEMHBIX aHTEHH

JanbHsis, TpOMEeXyTOUHAs ¥ OJVDKHSS 30HBI H3Ty4e-
HUA aHTeHH. KomruiekcHasi BEKTOpHas iuarpamma
HarpaBieHHoCcTH anTeHH, KH], koaddurment ycumne-
HUSI, BXOJTHOE CONPOTHBIICHUE, pa00YMii TUAMa30H.
O/1C B ienu nmpuéMHOM aHTEHHBI, MOIITHOCTh B Ha-
rpy3ke. D¢ (deKTUBHbIE IJTMHA U TIOBEPXHOCTh aHTEH-
Hbl. [IlymoBas Temmneparypa.

Hroro

OIIK-3

5 JIuneiliHbIe aHTEHHEBI

CumMmeTpuuHBIi BUOpaTOp: pacnpeeneHue Toka,
nuarpaMmma HanpasiaeHHoctd, KH/I, BxonHoe conpo-
TUBJIEHHE. J[pyrue THIbI BUOPATOPOB: NETIEBOM, 111e-
JIEBOM, HECUMMETPHUYHBIN (IITHIPEBOI), CXEMBI UX MH-
taHus. CBa3aHHble BUOpaTopsl, ypaBHeHus: Kupxroda

OIIK-3
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JUIS TOKOB. JIMPEKTOPHBIE U JIOTONEPUOJUYECKHUE AH-
TE€HHbI. AHTEHHBI O€T'yIIeil BOJIHBI, CIIUPAJIbHbBIE U JTU-
JJIIEKTPUYECKUE aHTEHHBI.

HUroro 3

6 AnepTypHble aHTE€HHBI | BHEIIHSAA M BHYTPEHH:S 3a[1a4ui aHaJIn3a alepTypHBIX 3 OIIK-3
aHTEHH W MeTOo/bI ux pemenus. Koaddunnent nc-
10JIb30BaHUs TIOBEPXHOCTU aHTEHHBI. BOIHOBOIHBIE
U pyHOpHbIE aHTEHHBI. JINH30BbIE U 3€pKaIbHbIC aH-
TEHHBI. PA3HOBUAHOCTHU aniepTypHBIX aHTEHH. MeTo-
JIbl CHIDKEHHSI OOKOBOTO M3TyYEHUS anepTypHbBIX aH-
TEHH.

HUroro 3

Hroro 3a cemectp 28

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB JIAaHHOM JAUCHUIUINHBI, JJIST KOTOPBIX HCOGXOI[I/IMO

HauMeHOBaHME TUCIMILINH u3ydeHue o0ecreunBarouX U 00ecneYnBaeMbIX JUCIUILIUH
1 2 3 4 5 6
[IpenmecTByromue TUCHUILUIMHBL
1 Teopust anexkTpU4eCKHUX Lenen + + +
2 Teopus 25€KTPUUECKOM CBSI3U + + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Hayuno-uccrnenoBarenbckas padora

+ + + - + +
(paccpen.)

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, ¥ BHJIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIMHBI, U BUOB 3aHS -

THH
§ Bunwr zagstuit
=1 X -
e et ()
] < < ®
5 % a4 . OPMBbI KOHTPOJISI
= =t s :
S = < =
o o <
~ = O
OIIK-3 + + + KoHnTponbHas paboTa, JK3aMeH,
KoncmexT camomnonroroBku, Tect

6. UnTepakTUBHbIE METO/ABLI U (POPMBI OPraHU3ALUH 00yYeHUSs
TexHOIOTMM HHTEPAKTUBHOTO OOYUEHHS IIPH pasHbIX pOopMax 3aHATHIl pUBeIeHBI B Tabmuie 6.1.
Tabmura 6.1 — TexHOIOTHH HHTEPAKTUBHOTO 00YYEHHUS IPU Pa3HbIX (HOpMax 3aHITUI

WNHrepakTruBHbBIE IpakTHYecKkue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHS, 9 bl€ JIEKLUH, Y
8 cemectp
Pemenne cuTyalilmoHHbIX 3a1a4 8 8 16
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Hroro 3a cemecTp: 8 8 16
Hroro 8 8 16
7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
3 z S
3 =
Z > 5
Ha3Banus paznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
- 2 =
> o =
a B>
= o
8 cemecTp
1 Pacripoctpanenue Pacuér sHepreTuky KaHajia paclipOCTPaHEHHs] BOJIH- 4 OIIK-3
paaroBOIIH KontponrHhas pabora «PacnpocTpanenue pajauo-
BOJIH»
Hroro 4
2 dunepHble TUHUM. JInnuu nepenaun ¢ T-BosiHaMUBOJIHOBOAHBIE JTMHUHU 10 |OIIK-3
CormnacoBanue nepeaaunHarpyxeHnHsle oTpe3ku GpuiepoB Y3koro-
JIOCHOE U IIHPOKONOJIOCHOE coriacoBaHueKOoHTpoIIb-
Has paboTa «DuaepHbIe TPAKTH»
Hroro 10
4 ITapameTpbl [TapameTpsl U XapakTEPUCTUKH aHTEeHH TecT «AHTEH- 3 OIIK-3
nepeaImx u HbDYOOCYXKIeHUE Pe3y/IbTaTOB TECTUPOBAHUS
NPUEMHBIX aHTEHH Hroro 3
5 JIuneiiHple aHTEHHEI Jlunelinbie anTeHHBI TecT «AHTEHHBIYOOCYKIEHNE 3 OIIK-3
pe3yabTaTOB TECTUPOBAHUS
Hroro 3
6 AnepTypHble aHTeHHBI | BOJTHOBO/IHBIE U3ITydaTesld U pyNOpHbIE aHTEHHBI- 8 OIIK-3
JIMH30BBIEC aHTEHHBI 3€pPKAJIbHBIE AHTEHHBI [eCT «AH-
TeHHBOOCYXKIeHUE Pe3ylIbTaTOB TECTUPOBAHUS
Hroro 8
Hroro 3a cemectp 28

Bunasl camocTosiTenbHO paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

9. CamocrosiTesibHasi padora

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
3 @]
2 z E
3 =
) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=S 22
a e g
~ S}
8 cemectp
1 Pactipoctpanenue [ToaroroBka k mpakTuue- 4 | OIIK-3 Koncnekr camonoaroron-
paauoBOIH CKHM 3aHSTUSAM, CEMHHA- ku, KoHTponpHas padora,
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pam Tecrt, Dx3ameH
[IpopaboTka JIEeKIIMOHHOTO 4
MaTepuana
Hroro
2 dunepHble TUHUM. IToaroroBka K mpaxkTuye- 10 |OIIK-3 KoHcnekt camonoaroros-
CornacoBanue CKHM 3aHATUSAM, CEMUHA- ku, KontposnbHas pabora,
pam Tect, Ox3ameH
[TpopaboTka JIEKITMOHHOTO 6
MaTepuana
Hroro 16
3 IlaccuBHble ycTpoiicTBa | [IpopaboTka JIEKITMOHHOTO OIIK-3 Koncnekr camonoaroron-
Marepuaia ku, Tect, Dk3aMeH
Hroro
4 TlapameTpbl [ToaroroBka k mpakTuue- 2  |OIIK-3 Koncnekr camonoaroros-
nepearonmx u CKUM 3aHATHUSAM, CEMUHA- ku, KonTposnpHas padora,
NPUEMHBIX aHTEHH pam Tect, Ox3ameH
[TpopaboTka JIEKIIMOHHOTO 2
Marepuana
Hroro 4
5 JIuneiinble aHTEHHE] [ToaroroBka k mpakTuue- OIIK-3 KoHcnexT camMmononroros-
CKHMM 3aHSTUSAM, CEMHUHA- ku, KontponpHas pabora,
pam TecT, Ox3amen
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Hroro 4
6 AneprypHble anTeHHbl | [loaroroBka k mpakTuue- OIIK-3 Koncnekr camonoaroros-
CKHM 3aHSATHSAM, CEMHHA- ku, KontposnbHas pabora,
pam Tect, Ox3ameH
[IpopaboTka JIeKIIHOHHOTO 4
Marepuaa
Hroro 12
Hroro 3a cemectp 52
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 88
10. KypcoBasi paGoTa (mpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

DneMeHTHl yueOHOH
JEATEBHOCTH

MaxkcuMaTbLHBIN
6amn Ha 1-yio KT ¢
Hayajia ceMecTpa

MakcuMalLHBIN
0ani 3a mepuos
mexay 1KT u 2KT

KOHEI[ ceMecTpa

MakcumanbHbIN
6asu1 3a mepuon Bcero 3a
mexnay 2KT u Ha ceMecTp
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8 cemectp

Koncnekr camornoaroros- 5 5 10 20
KH

KontponpHas pabota 15 15 30
Tect 20 20
Hrtoro makcumyM 3a nepu- 5 20 45 70
on

DK3ameH 30
Hapacraromum ntorom 5 25 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl OalIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJCTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENIBHO)

3 (yZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. PacmpocTtpaneHue paguoBOJH M aHTEHHO-(PUACPHBIE YCTpOWCTBa: YueOHoe mocooue / bys-
HoB 1O. WM., Tomwmnm I. I. - 2013. 300 c. [Dnexkrponnsiii pecypc] - Pexum goctymna:
https://edu.tusur.ru/publications/3608 (nara oopamenus: 20.06.2018).
2. Awntennsl: Yue6Hoe nocobue / I'omun I'. I'. - 2012. 145 c. [DnexTponHslil pecype] - Pexxum
noctyma: https://edu.tusur.ru/publications/2794 (nata o6pamenus: 20.06.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. VYerpoiictea CBY u antennsl: Yuebnoe nocobue / Hlanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [DnexTponnblii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/712 (mata o6-
pamenusi: 20.06.2018).

2. T.A. Epoxun u np. AHTeHHO-GHUIEPHBIC YCTPOUCTBA U pacpoCTpaHeHue paanoBoiH. M.: T'o-
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psiaast muHusS — Tenexom, 2004. — 491 c. (mammuue B 6unbmotexke TYCVYP - 50 9k3.)
12.3. YueOHO-MeTOAMYECKHE IOCOOUST

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. VYerpoiictBa CBY u aHTeHHBI: y4eOHO-METOIUYECKOE MOCOOME MO0 OpPraHU3aIliud CaMOCTOSI-
TenbHOU paboTel ctymeHToB / Tommu I'. T'. - 2010. 42 c. [DnexTpoHHbIi pecypc] - Pexxum gocryna:
https://edu.tusur.ru/publications/7 (nara oopamenus: 20.06.2018).

2. Awntennsl u ¢unepsl. COOpHHK 3a1a4 ¢ GopMyJIaMH U PEeIICHUAMHU [DIEKTPOHHBIN pecypc]:
Yyeonoe nocodbue. / I'ommn I'.I'. — Tomck: TYCYP. — 2012. — 237c¢. (yueOHO-METOAMYECKOE TTOCOOUE TI0
MPAKTUYECKUM 3aHATHUSIM). [DNeKTpOHHBII pecypc] - Pexum JlocTyna:
http://edu.tusur.ru/training/publications/2795 (nara obpamenus: 20.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCTIIPUATHUS UHPOPMALTIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1. PexomeHnyercs HCIOJIb30BaTh MH(OPMALMOHHBIE, CIPAaBOUYHbIE U HOpPMAaTHBHbIE Oa3bl JaH-
HBIX, yKa3aHHbIe 110 ajpecy https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKO€E 00ecneuyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOH M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1Jisi NPAKTHYECKUX 3aHA T

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAas ayTUTOPUS sl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsl JJisl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOIO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl POBECHUS TPYITIOBBIX U WHAMBHUIYAIBHBIX
KOHCYJIbTalMI

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 328 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepusie paboune cranimu (14 mr.);

- lemoHcTpaioHHoOe 000pyI0BaHKe ISl Mpe3eHTaui (nmpoek-top 1 mr., skpa 1 mr.);

- Ocummnorpad GDS — 71022 (1 mit.);

- Usmeputens P2M-18 (1 mT.);

CornacosaHa Ha noprane Ne 32887 10



- 'enepatop curnana 33522A (1 wr.);

- BometmeTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Arammmzatop cniektpa CK4M-04 (1 m.);

- Ocuumnorpad mudposoit MS07104 (1 mwr.);
- MynstameTp mmdposoit 34405A (1 mrT.);

- Uctounuk nuranust GPD-73303S (1 mrt.);

- I'enepatop '3-14 (2 mit.);

- I'enepatop '4-126 (1 wrt.);

- Usmeputens P2-60 (2 610ka);

- U3mepurens P5-12 (1 wr.);

- Usmeputenbrast uaust P1-27 (1 mt.);

- Bextopusiii ananuzarop cursanos P4AM-18 (1 mr.);
- OnoOpHO-TTIOBOPOTHOE YyCTPOHCTBO (1 1mIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.
[TporpammHOe obecrieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MarepuajibHO-TEXHHYECKOE U NPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOI padoThl
Jlist caMOCTOSTENbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSAMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEICTB 00yUEHHS OOILIEro U CIeNHaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHIX ¢ OOYUAIONMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPETIoiaBaHus il 00YJaOLTIXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. SIBnenue oruOanus paIuoOBOIHAMHU MPEMSATCTBUI Ha3bIBAIOT
-pedpakuueit
-nudpakuen
-uHTephepeHIueit
-OTpaKEeHHEM

2. CnoxkeHue B MPOCTPAHCTBE ABYX WUJIM HECKOJIBKUX BOJH Ha3bIBAIOT
-nudpakumen

-pedpaxiueit

-uHTephepeHIueit

-OTpaKEHHEM

3. SIBneHue MCKPUBIEHUS TPAEKTOPUHU XOJa Jiydeld B HEOJHOPOJHON (CIOMCTON B MONEPEYHOM
HaIpaBJIEHUH) CPEJIE HA3bIBAIOT

-nudpakuen

-pedpakuueit

-UHTepepeHuei

-OTpaXKCHUEM

4. OcHoBHbIME TIOTepsiMu Tipu PPB B cBOOOIHOM MpOCTpaHCTBE HA3bIBAIOT MOTEPU B Tpomocdepe
3a CUET

-TIOTTIOIICHHS MOJICKYJIAMU BOJIbI

-TIOTJIONIEHHE B HOHOC(epe

-TIOTEePH 3a CUET ECTECTBEHHOTO YOBIBAHUS aMILTUTY/IbI BOJIHBI C PACCTOSITHHEM

-TaKOI'0 IIOHSTUSA HE MOKET OBITh

5. O6nactb cBOOOAHOIO MPOCTPAHCTBA, cyliecTBeHHas pu PPB, umeer hopmy
-CIUTFOCHOTOT'O TOPOHU/1a

-cepounna

-3JJTUIICOM/IA BPAILIEHUsI BOKPYT OOJIBIION OCH

-2JUTUIICOM 1A BPAIICHUSI BOKPYT MaJIOl OCH

6. B ciyyae npuno HATHIX aHTEHH 001acTh 36MHOM MOBEPXHOCTH, CYILIECTBEHHAs MTPH OTPAKEHUHI
panuoBOIH, UMeeT hopMy

-Kpyra

-IIPSIMOYTOJIbHUKA

-paBHOCTOPOHHETO TPEYrolbHUKA

-3JUINIICA

7. Kax NOJIAPU30BaHbI BOJIHBI, U3JIY4aCMbIC TOPU30HTAIIBHO PACIIOJIOKCHHBIM BI/I6paTOp0M?
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-HE MOJIIPU30BAHbI
-TOPU30HTAIBHO

-BEPTUKAIBHO

-napauIeNIbHO 36MHOM MOBEPXHOCTH

8. Kakyro nossipuzanuio Ha3bIBalOT BpaIArOIIEHCs?
-TOPU30HTAIIBHYIO,

-HaKJIOHHYIO,

-KpYyToOBY1O,

-3JUTUIITHYECKYIO.

9. OcHOBHBIE CTIOCOOBI OOPHOBI C 3aMUPAHUAMU PATHOBOIH
-4aCTOTHBINA Pa3HOC

-IIpPUMEHEHHE IBYX aHTCHH

-pa3HOC aHTEHH 110 BEPTUKAIIN

-pa3HOC AaHTEHH 0 TOPU3OHTAIH

10. Ponp MeTamn3anyuy KOHIIEBBIX YYaCTKOB TPACChl HA YPOBEHD I0JI B TOUKE NpUEMa
-YIIy4IIaoT COIIACOBAaHUE aHTECHH

-HE BJIASAIOT

-CY’KaroT A¥arpaMMBbl HaIPaBJIEHHOCTH aHTEHH

-IIOBBIIIAIOT YPOBEHB I10JISI B TOYKE IPUEMA

11. Biussaue margutHoro noust 3emian Ha PPB

-HE BJIMSAET

-TIPUBOJIUT K PA3JI0KEHUIO BOJIHBI HA OOBIKHOBEHHYIO U HEOOBIKHOBEHHYIO COCTABIISIOIINE
-y BOJIHBI TTPOUCXOIUT BPAIICHUE TIJIOCKOCTH MO PU3ALIUN

-BOJIHA UCIIBITHIBAET 3aTyXaHUE

12. Pe3oHaHCHBIE CEYEHMSI B IMHUU — 3TO CEUEHUS], B KOTOPBIX

-KOMITOHEHTBI HANPsHKEHHOCTH 10JIEH MMEIOT BEILIECTBEHHbIE 3HAaYEHUS,

-KOMIIOHEHTBI HaNPsSYKEHHOCTHU OJIEN MPUHUMAIOT MAKCUMAaJIbHbIE WIM MUHHUMAaJIbHbIE 3HAUYEHUS,
-CONPOTHUBIIEHUE JIMHUU PABHO CONPOTUBIICHUIO HATPY3KHU,

-COIIPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM.

13. DKBUBaJIEHTHBIE CEUYECHHUS B JINHUU — 3TO CEUECHHUSI, B KOTOPBIX

-KOMITOHEHTHI HAMIPSYKEHHOCTH TI0JIEH UMEIOT BEIIECTBEHHBIC 3HAYCHHUS,

-KOMITOHEHTHI HAMPSKEHHOCTH MOJIeH MPUHUMAIOT MAKCUMAJIbHBIE WM MUHUMAJIbHbIC 3HAUCHUS,
-COINPOTHBJICHUE JIMHUW PABHO CONPOTHBIICHUIO HATPY3KH,

-COIPOTHUBIICHUE JIMHUU SIBJIIETCS BEIIECTBEHHBIM.

14. KakuMm B o01ieM ciyyae SBIsieTCs MOJTHOE CONPOTUBIICHUE JINHUH?
-BEILIIECTBEHHBIM,

-IIOCTOSIHHBIM,

-[IEPEMEHHBIM,

-KOMILIEKCHBIM.

15. Kakum siBiIsIeTCSI BOJTHOBOE COIIPOTUBIIEHUE JIMHNN?
-peaKTUBHBIM,

-BEILIECTBEHHBIM,

-[IOCTOSIHHBIM,
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-[ICPEMEHHBIM,

16. Lneiid — 310 OTPE30K JUHHUH,

-pa30MKHYTHIN Ha KOHIIE,

-KOPOTKO3aMKHYTBIM Ha KOHIIE,

-Harpy>KeHHBIM Ha aKTUBHOE CONPOTHUBIICHHUE,
-MMEIOINI YUCTO PEAKTUBHOE BXOJHOE CONPOTUBIICHHE.

17. BHyTpeHHsIs 3a/1a4a TEOPUM aHTEHH NPUMEHUTENBHO K JUHEHHBIM aHTEHHAM O3HayaeT Haxo-
KJICHUE

-pacrpeneseHus oIl BHYTPU IIPOBOJHUKA,

-3a1acEéHHON B aHTEHHE SHEPIUH,

-pacrpeziesieHHs TOKa BJIOJIb IPOBOIHUKA,

-TeMIlepaTypbl BHYTPEHHHX IIIYMOB.

18. I[lIymoBas Temneparypa aHTEHHBI — 3TO TeMIEpaTypa
-CpCabl, B KOTOpOfI HaxoauTCsda aHTCHHA,

-J10 KOTOPOM pa30rpeBaeTcs aHTeHHA B PEXXUME Mepeiau,
-CO6CTB€HHBIX ITYMOB aHTCHHBI,

-COOCTBEHHBIX U BHEIIHUX IIIyMOB MPUEMHON aHTEHHBI.

19. ¥V kakux noisipusaiuii BEKTOp COXPAHSET CBOIO OPUEHTALIUIO B MPOCTPAHCTBE?
-Y BEpTUKAIILHOM,

-y TOpU30HTAIBHOM,

-y HaKJIOHHOM,

-y AJUTMITAYECKOM.

20. Kakyro noyisipu3aninio Ha3pIBAIOT Bpallaromencs?

-TOPU30HTAJIBHYIO,

-HAKJIOHHYIO,

-KpYTOBY1O,

-3JUIMNTUYECKYIO.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI

1. CoctaB u ctpoeHue armocdepsl 3emin: Tpornocdepa, crparocdepa, nonocgepa. Mx cpoiicta
U napaMeTpbl. X0/ 3aBUCUMOCTH TEMIIEPaTyphl U JaBJIE€HUS OT BBICOTHI.

2. ®usnueckue SBJICHUS NPU PACHPOCTPAHCHUM PATUOBONH: MHTepdepeHuus, audpaxius, pe-
¢bpaxius, paccesiHue, MOIJIOIICHUE.

3. PacmipocTpanenue paguoBoJiH B cBOOOIHOM mpocTpaHcTBe. O0nacThb, CylleCTBEHHAs MPU pac-
[IPOCTPaHEHUH, U OCHOBHBIE ITOTEPU B PATUOTUHUH.

4. ®axTophl, BIMSIONME HA PACHPOCTPAaHEHHE PAJUOBOJIH: 3€MHasl MMOBEPXHOCTb, Tpomocdepa,
nonocgepa. OyHkius ociabIcHUS.

5. Paccrosnue npsimoii Bugumoct. MHTepdepeHmonsbie (GopMysl B ciydyae MJI0CKOW 3eMHOM
MOBEPXHOCTH.

6. Y4acTOK NIOBEpXHOCTH, CYIIECTBEHHBIN IPU OTPaXCHUH BOJIH. OTpakeHUE pajuoBOJIH OT He-
POBHOI1 3eMHOM noBepxHOCTU. Kpurepuil Penes. Ponb KOHIIEBBIX Yy4aCTKOB TPACCHI.

7. Yuet chepuyHocTy 3emiid B MHTEp(PepeHINOHHBIX (opmynax. [IpuBeieHHbIE BBICOTHI QHTEHH.

8. Pedpaxuus paguoBoiH. Bunel Tponocdeproil pedpakunn. IKBUBAJICHTHBIM paanyc 3eMiIu.
Tpo-nochepHbie BOITHOBOABI.

9. DnexTpuueckue napameTpsl noHocheprl. Bimusane marautHoro noss 3emnn. MorocdepHsie u
MarHuTHble Oypu. PacripocTpaneHnue BepTUKaIbHO HANIPABICHHBIX BOJIH. KpuTnueckas yacrora.

10. PacripocTpaneHne HaKJIOHHBIX BOJH B MOHOC(epe. 3aKoH cekaHca. 30HbI MOYaHus. Makcu-
MaJIbHO IPUMEHNMAs 4acTOTaA.

11. Ocobennoctu pacnpoctpanenuss YKB B ropoackux ycioBusix.

12. 3amupanus - TUIIBI ¥ TapamMeTpbl. Pa3HeceHue - Ha3HAYEHUE U BUJIBIL.
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21. Jluanm nepegaun CBY. Knaccuduxarms, TexHudeckre TpeOOBaHMS, OCHOBHBIE MMApaMETPhl U
XapakTepuCcTUKU. BonHOBOE conpoTuBieHue, nucnepcus. Paguonunus.

22. 3akpeiThie UMM nepeaadyn CBY: koakcraibHbIe W BOJTHOBOIHBIEC Pa3WYHbIX TUNOB. KpuTH-
YEeCKHe JIJTMHBI BOJIH. BoJIHa OCHOBHOTO THMA U BBICILIME TUIIBI BOJIH.

23. JIunuu nepenayd OTKPBITOrO TUIA: JBYXIPOBOJHBIE, MOJOCKOBBIE, C IOBEPXHOCTHOM BOJHOM,
BOJIOKOHHO-ONITUYECKHE.

24. Maremarnueckas Mozelb JuHuu nepegaun CBY. BoHOBOM M KjacCHYE€CKHUM MOAXO/bI, CBS3b
Mexnay Humu. Pacnpenenenust E u H, pesonancusie u skBuBanentHele ceuenus. [, KCB, KbBB, pexumsi.
IToBenenue monyns I' B uieanbHbIX U peaabHbIX JTUHUSAX.

25. Tpancdopmanust CONPOTHBIICHHS B IMHUM niepenaud. [lonsTue nueiigos, nX BXOAHBIE COMPO-
THBIIeHUs, TpuMeHeHus. Kpyrosas quarpamMma Bonenepra —Cmuta, €€ NOCTpOEHNE U TPUMEHEHUS.

26. Y3KOIOJIOCHOE COTNIACOBAHME AKTUBHBIX M PEAKTHUBHBIX HArpy30K: Y€TBEPTHBOJIHOBBIE TPaHC-
dbopmaTopsbl, ocieaoBaTeNlbHbIE U Mapaule/ibHble KOMIEHCHUPYIOIINE peakTUBHOCTU. VX peanuzanus B
BOJIHOBOJHOM TEXHUKE U CXEMBbI 3aMEIICHUSI.

27. TunoBsle >IEMEHTHI 111 KOaKCHaIbHbIX U BOMHOBOJHBIX JIIT CBY: akTUBHBIE U pEAKTUBHBIE
Harpy3Ku, 4YeTBEpThBOIHOBBIE U30JISTOPHI, TOBOPOTHI, KOAKCHATBLHO-BOJIHOBOIHBIE EPEXOIbI.

28. OO0BEMHBIE PE30HATOPHI, UX BKJIIOYCHHS B TPakT. THITbl KoneOaHMA, HArpy>KEHHAs U HEHArpy-
KeHHast 1oopotHocTH. [IpuMeHeHuUs.

29. Muoronomocuuku CBY. Matpunel [S], [Z], [Y]. UcnbiTaTenbHbIE PEKUMBI, HAX0XKICHUE dJIE-
MEHTOB MaTpHII, UX (PU3HMUECKHI CMBICIL.

30. MuoronomocHuku CBY. CBolicTBa B3aUMHOCTH, CAMMETPHH, HEAUCCUITATUBHOCTU. M eans-
HbIE MaTpPULIbI.

31. [IpuHIMT JEKOMIO3UIIMH TIPU aHATIM3€ COCTABHBIX MHOTOIOJIIOCHUKOB.

Martpuna [A] , puzndeckuii CMbICT €€ FIEeMEHTOB, CBS3b ¢ MaTpuliei [S].

32. UneanbHble BEHTWIb, IUPKYJISATOP U HANPaBJICHHBIA OTBETBUTEIb, UX MATPHIlBI [S], CBOMCTBA
Y Ha3HA4YCHUE.

41. JlanbHsis, TpOMEXYTOUHAs M OJIVDKHSSL 30HbI aHTEHHBI. VIX rpaHUIIbI M CBOMCTBA MOJIEH.

42. Ha3nauenue u knaccudukanus anteHH. Ammutyaaas JIH, HopmupoBka, e€ popma u mmpuHa,
rpapuueckoe nzodpaxenue. ®a3oBelii eHTp. LleHTp u3ydeHus.

43. MOILIHOCTh ¥ CONPOTUBJICHUE U3ITYYEHHUs] aHTEHHBI. BXOTHOE COMTPOTUBIIEHUE.

44. Tonspuzanysi, e€ BUabl, HEOOXOIMMOCTH yuéTa npu npuéme. [IpUHINI ANIEKTPOIMHAMUYECKO-
ro NoJ00US ¥ €T0 UCIIOJIb30BaHKE MPHU HCCIET0BaHUN AaHTEHH.

45. KH/, KITJI u KY antennsl. JleiicTByromas anuHa. J(nana3zon pabo4nx 4acTor.

46. IIpuémHuble aHTeHHBI. DKBUBaIeHTHasa cxeMa. @opmyna Heiimana ms OJ1C.

[IpuHIMT B3aMMHOCTH U €0 MCIOJIb30BaHUE MIPU UCCIIEI0BAHUN AaHTEHH.

47. DddexTrBHas MI0mMAaas aHTeHHBI, CBs13b ¢ KH] u neiictByromeit jmmHoM. [llymoBas Temmepa-
Typa, IIyTH €€ CHUKEHUS.

48. PexxuMm cuiibHOTO curdania B paguonnauu Ha HY u CBY. DHepretrnueckre COOTHOMIECHUS

Ha CBY B nenu npuémMHON aHTEHHBI B COTVIACOBAHHOM U PACCOITIACOBAHHOM PEKHUMAX.

49. CumMeTpUYHBIN dJIeKTpuueckuii BuOparop. Pactipenenenue Toka, /IH, conpoTtuBienne nziy-
yeHus, Aeictpyromas niuuHa, KH/I, BxonHoe conpoTuBieHue.

50. KoHCTpYKITMU CUMMETPHYHBIX U HECUMMETPUYHBIX BHOpaTOopoB. CIIOCOOBI MX MUTAHMS TIO0-
CpPEACTBOM JABYXIIPOBOJHON U KOAKCHAJIBHOU JIMHUM.

51. CnocobOsl pacmupenusi padodero auanasoHa BHOpaTOpHBIX aHTeHH. llleneBbie m3myuartenm.
[IpuHIUIT JBOMCTBEHHOCTH U €TI0 UCIIOJIB30BAHUE MPU UCCIIEI0BAHUN AHTEHH.

52. AnTeHHBI Oerymiedl BOJIHBI: CHUPAJIBbHBIC, JUAJICKTPUYCCKHE, TUPEKTOPHBIC. YCTPOWUCTBO,
NPUHIUI ACHCTBUS, TPUMEHEHUSI.

53. BOTHOBOAHBIEC M3JIyYaTENN U PYINOPHbIE aHTEHHBI. ATIEPTYPHBIA METOJ pacyéTa. YCTpOMCTBO,
MPUHIUI ACHUCTBUS, TPUMEHEHUSI.

54. JIuH30BBIC aHTCHHBI HA 3aMEUISIONINX M YCKOpSIONMX JuH3ax. JIua3el Jlronebepra. Ycrpoii-
CTBO, IPUHIIMM IEUCTBUS, IPUMECHECHHUS.

55. TlapaGonmuueckue 3epKajbHbIE aHTCHHBI, OJJHO3EPKaIbHAs U JBYX3€pKaldbHasi CXeMbI. Amep-
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TYpPHBIN METOJ pacuéra. YCTpONCTBO, IPUHLIUI JEHCTBUS, IPUMEHEHHUS.

14.1.3. Tembl KOHTPOJILHBIX PadoT
. Pacipoctpanenue paguoBoiH.
. PuepHbIE TPAKTHI.
. AHTEHHBI (TECTBI).

—

W N

14.1.4. Boripocbl Ha cAMONOATOTOBKY
. JIunum nepenauu ¢ T-BostHaMu
. BotHOBOTHBIE JTMHKY TIepeaaun
. HarpyxeHHbie oTpe3ku Gpuaepos
. Y3KOIOJIOCHOE U HIMPOKONOJOCHOE COTJIACOBAHUE
. [TapaMeTpsl 1 XapaKTEPUCTUKU aHTEHH
. JIunelinpie aHTEHHBI
. BotHOBOTHBIE M3TyUYaTEeN U PYNIOPHBbIE AHTEHHBI
. JIuH30BBIC AaHTEHHBI
. 3epKajbHbIC AHTCHHBI

O 00 1N DN K~ W —

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLuXxCcs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3adety, | lIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PaOOTHI, BONPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIEeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsl H HHBAJIH/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB IPEAYyCMAaTPUBACTCS J10-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTEHTOM 3aJJaHusl BCIYX;

- Ipe0CTaBIEHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TakuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCsl JOCTYII-
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

— MHCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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