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PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Teopus 3JIEKTPOMATHUTHOH COBMECTHMOCTH PAJMO0JIEKTPOHHBIX CPEICTB H CHCTEM

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenne mnoaroroBku / crenuanbHOcTh: 11.04.02 MH(okOMMyHUKAUMOHHbIE TEXHOJIOTHM U
CHCTEeMbI CBSI3H

HanpasnenHocts (npoduns) / cnenuanuzanus: UHGpoKoMMyHUKAIIMOHHBIE CHCTeMbI 0€CIIPOBOHOIO
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®dopma 0O0ydeHHS: OUHASA
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Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennanner
1 Jlexnn 16 16 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 48 48 4acoB
5 CamocTosiTenbHas paboTa 96 96 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auer: 1 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 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 (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 rona, paccmorpeHa u onoOpena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noteHt kap. CBYuKP A. 1O. TlonkoB

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU

(CBYuKP) A. 1O. IlomnkoB
JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenomaBaHus TUCHUTUIUHBI «T€Opust 3JIEKTPOMArHUTHONW COBMECTUMOCTH PaJIHOAJICK-
TPOHHBIX CPEJICTB U CUCTEM» SIBISIETCS MOATOTOBKA MarucTPOB B 00JacTH oOecnieueHus: (yHKIIMOHUPOBA-
HUS PAAMOTEXHUYECKUX CPEJCTB M CHCTEM IO BO3JICUCTBHEM MOMEX, HE CO37aBas IPH STOM IOMEXH
JIPYTUM CPEICTBAM U CUCTEMAM.

1.2. 3agaun IMCHMIIINHBI

— 3amaud JUCIHUILIMHBI BKIIOYAIOT:

— - M3y4YeHHUE 3aKOHOMEPHOCTEH U MPOIIECCOB, MPOUCXOASIINX B PAIMOAICKTPOHHBIX CPEICTBAX
U BBICOKOCKOPOCTHBIX CHCTEMax CBsI3U OECIPOBOJHOTO IMIMPOKOIMOIIOCHOTO AOCTYMa, 00YCIOBICHHBIX
AJIEKTPOMArHUTHBIM B3aUMOJCHCTBUEM DIIEMEHTOB CUCTEM TPU HAIMYUU TTOMEX;

— - U3yYEHHE METOJIOB U CIOCOOOB 0OecTeyeHHs AMEKTPOMarHuTHOi coBmectumoctu (OMC)
amnmaparypbl U €€ COCTaBHBIX YacCTeH;

— - u3y4eHue 0COOEHHOCTEH UCMONB30BaHUS PaIU0YACTOTHOTO CIIEKTPa;

— - U3Y4YEHHE OCHOB METOAA PAJUOKOHTPOJIS.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Hucuunnuna «Teopust dIEKTPOMArHUTHONM COBMECTUMOCTH PaAUODIEKTPOHHBIX CPEACTB U CHU-
ctem» (b1.5.3) otHocuTcs k 610Ky 1 (6a30Bas yacTh).
[Tocnenyromumu TUCHMIUIMHAME ABJsiFOTCS: HayuHo-uccnenoBarenbckas pabota (paccpern.), Cu-
CTeMbl KOCMUYeCKOW cBsi3u, CUcTeMbl MOOMIBHOM cBs3u, CucTemMbl paguofocTyna, Teopus M TeXHUKa
nepeaayr HHPOPMAIUH.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OK-2 roToBHOCTBIO J€HCTBOBATh B HECTAHAAPTHBIX CUTYalUsIX, HECTU COLMAJIBHYIO U 3TUYE-
CKYIO OTBETCTBEHHOCTD 32 MPUHSTHIEC PEILICHUS;

—  OIIK-5 roTOBHOCTBIO YYUTBIBATh IPU IIPOBEAECHUM MCCIIEN0BAHUI, IPOEKTUPOBAHUH, OPTraHu-
3allMM TEXHOJOTMYECKUX TPOLECCOB W HKCIUTyaTalud HH(POKOMMYHHKALIMOHHBIX CHUCTEM, CETeH u
YCTPOICTB MUPOBOM OMBIT B BOIPOCAX TEXHUYECKOTO PETYIUPOBAHUS, METPOJIOTHUECKOr0 00eCedeHus u
0e30IaCHOCTH KH3HCACATCIILHOCTH;

—  OIIK-6 roTOBHOCTBIO K 00€CTICUEHHUIO MEPOTIPUSTHIA 0 YIIPABICHUIO Ka4eCTBOM IIPH MPOBE-
JIEHUM TPOEKTHO-KOHCTPYKTOPCKUX M HAy4YHO-HCCIIEIOBATEIbCKUX Pa0OT, a TakKe B OPraHU3allMOHHO-
YIOPaBICHUYECKON ACSITENbHOCTH B OpraHU3alUsaX OTPACId B COOTBETCTBUU C TPEOOBAHUSAMHU JIEHCTBYIO-
IIMX CTAaHJApTOB, BKJIIOYasl MOATOTOBKY M yYacTHE B COOTBETCTBYIOLIMX KOHKYPCAaX, FOTOBHOCTBIO U
CIIOCOOHOCTBIO BHEIPSTH CUCTEMBI YIIPABICHUS KAU€CTBOM Ha OCHOBE MEXIYHAPOJHBIX CTaHAapPTOB;

B pesynbpTare u3ydeHus IMCIHUILITMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh * 0COOCHHOCTH MCHOJb30BaHMs paguoyactoTHoro crekrpa (PUC); ¢ xapakrepucTuku
paanonepearonX, paIuoNpPUEeMHBIX YCTPONUCTB U aHTeHH, Biustonmx Ha OMC u UX HOPMHPOBAHHE,
XapaKTepUCTUKHU KaHAJIOB PACIPOCTPAaHEHUs paguoBONH, Biaustommx Ha OMC; ¢ kputepun OMC nns
POC pa3nuuHbIX pagnocityk0 U yCIIOBUS UX BBIMOJIHEHUS; * OCHOBBI METO/IOB PaJMOKOHTPOJIS U obecrie-
yenuss OMC POC;

— yMeThb °* NIPUMEHATh MaTeMaTH4YecKuil ammapatr ocHOB Teopuu DMC 11si BHITOTHEHUS UHKE-
HEPHBIX pac4ye-TOB MapaMeTpoB, xapakrepusyrouux IMC cucteM paguocBsI3u U paAMoOAOCTYIIa; * IpHU-
MEHSTh MaKeThl MPUKIATHBIX MMPOTPaMM JJIsi pAcue€TOB U MOJAEITHPOBAHUS MapaMeTpPOB, XapaKTEPHU3YIO-
nmx OMC cucreM pasnoCBA3U U PaJMOAI0CTYIIA; * UCIOIb30BATh HAYYHO-TEXHUYECKYIO JTUTEPATypy, HO-
UCKOBBIE cucTeMbl MIHTepHETa U Ipyrue MHPOPMAIMOHHBIE UCTOUYHUKHU ISl CA~MOCTO " T€Jb " HOTO
PUOOpETEHUS 3HAHUH;

— BJaJeTh * NEPBUYHBIMHM HaBBIKAMH aHAJIN3a TEXHUYECKUX XapaKTEPUCTUK M MapaMeTPOB CH-
CTEM CBSI3H, BIUAOIMUX Ha UX DOMC; * HaBbIKaMH PacueTOB MMapaMeTPOB, XapaKTEPUIYIOIIUX dIEKTPOMAr-
HUTHYIO COBMECTUMOCTBH M TOMEXO3AIIUIICHHOCTh; * HaBBIKAMH Pa0OTHl CO CTaHIAPTHON KOHTPOJBHO-
M3MEPUTEIIBLHOM aIllapaTypou.
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4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTb TUCIUILTUHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
1 cemectp
AyrmuTopHsble 3aHATHS (BCETO) 48 48
Jlexuun 16 16
[IpakTueckue 3aHATHS 16 16
JlaGopaTtopHbIe pabOThI 16 16
CamocrosiTenpHas paboTa (Bcero) 96 96
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepuaia 34 34
[ToaroroBka kK MpakTUYECKUM 3aHATUAM, CEMUHAPAM 46 46
Bcero (6e3 ax3amena) 144 144
OO6mast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIibe 4.0 4.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCIHUIUIMHEL U BUABI 3aHSITHH

= ] = 2 é\ 2 =
3 z < g | § % 5 =
r 3 s s Fo3 2 0
Ha3Banus pa3nenoB TuCHUATIITHHBL i ) o, o, o 2 &5
= 5 = s & 0 ==
S, < < 09 % g
1 cemectp
1 Texunueckue ocHOBEI aHain3a DOMC 10 10 12 42 74 OK-2, OIIK-5,
paauonepenamX, paaaonpueMHbIX OIIK-6
YCTPOMCTB U AaHTEHH
2 YnpaBiieHre UCIIOJIb30BaHUEM PaIHOYa- 6 2 0 20 28 |OK-2, OIIK-5,
CTOTHOTO CIIEKTpA. OIIK-6
3 Metons! ooecnieueHuss DOMC POC 0 4 0 30 34 OIIK-5, OIIK-
6
4 MOHUTOPUHT UCTIOJIb30BAHUSI paIMOYa- 0 0 4 4 8 OIIK-5, OIIK-
cToTHOTO pecypca. CpeacTBa U3MepeHu 6
1 o0opy/IoBaHue.
Hroro 3a cemectp 16 16 16 96 144
Hroro 16 16 16 96 144
4
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

1 cemecTp

1 TexHudyeckue OCHOBEI
a"ann3a OMC
paauonepeaonX,
pPaguoONpPUEMHBIX
YCTPOMCTB U AHTEHH

Brenenne. OcHoBHbBIE TOHATHS. ICTOpHUS BO3HUKHO-
BEHUS M HA3HAYEHUE TUCUUILIUHBI. TepMHUHBI U Ompe-
nenenust, cesizanubie ¢ OMC. BeixonHbie U3TydYeHUS
paguornepesarInX YCTporuCcTB. Paguonepenaromue
(PITAY) ycrpoiictBa ¢ Touku 3peHust OIMC. OcHOB-
Hble xapakrepuctuku PIIJIY ycrpoiictsa. [Iponecchr
B PIITY, Bmustronine Ha OMC. OCHOBHBIE M BHEIIO-
JIOCHBIE U3JIY4YEHUs paAUOIEepeIaoLINX YCTPOMCTB.
XapakTEepUCTUKU PATUOTPUEMHBIX YCTPOMCTB, BIIUS-
roux Ha OMC. Pagnonpuemnslie ycrpoiictsa (PITY)
¢ Touku 3peHusi OMC. OCHOBHBIE XapaKTEPUCTUKHU
paguonpueMHoro ycrporcrsa. Ilponeccer B PITY,
Biusitome Ha OMC. XapaKTepUCTUKN aHTEHH U Ka-
HaJIOB pacnpocTpaHeHus, Biustomue Ha IMC. OcHo-
BBl PACIPOCTPAHEHUS PAJUOBOJH B IPOCTPAHCTBE.
XapakTepuCTUKU aHTEHH, Biustone Ha OMC u me-
TOJIMKA UX pacyerTa.

—
()

Hroro

2 YrpasneHue
HCIIOJIb30BaHUEM
pPaguo4acTOTHOTO
CIIEKTpa.

[Tpunnuns! o6ecniedenuss IMC. Kputepun OMC. Op-
TaHW3alMOHHO-TEXHUYECKHUE METO/IbI 00ECTICUCHU S
OMC. DHepreTndecKkue OLIEHKH HEKOTOPBIX apaMeT-
poB cucteM cBs3u. [IpocTeie U rpymnnoBkie nokasare-
11 OMC. VipaBieHre UCII0JIb30BaHUEM PAJUOYacTOT-
HOTO cIieKTpa. MexX1yHapoIHOE peryInpoBaHue uc-
N0JIb30BaHuUs paanoyactoT. [IpuHiune pacnpenene-
HUS PaIMOYacTOTHOIO cieKTpa. MexXayHapoHble op-
TaHW3alUU paclpeieieHus YacTOT U PErJIaMeHT pa-
IUocBs3u. Pacnipenenenue nonoc 4acToT mo BUaaM
panuociyx0. Obecnieuenne OSMC Ha pa3IUUHBIX CTa-
nusix co3nanus u akcrutyaranu POC. OMC Hazem-
HBIX U KOCMHUYECKHX pafauociyx0. KpaTtkas xapakre-
PUCTHKA KOCMUYECKUX paanoCcTyx0. OUKcCHpoBaHHAS
U Ha3eMHas CIIyTHUKOBBIE cITyObl. MeToasl obecrie-
yeHust OMC Ha3eMHBIX U KOCMHUYECKUX PATUOCTYKO.
[Tpo6aembr DMC CITyTHUKOBBIX CUCTEM CBSA3H C Ha-
36MHBIMU CHCTEMaMHU U KOCMUYECKUX CITYKO MEXAY
co0OH.

HUroro

OK-2,
OIIK-5,
OIIK-6

Hroro 3a cemectp

16

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (MOCJAeAYIONIUMHE) JUCHUNIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOW TUCIMIUIAHBEL, 1711 KOTOPBIX
HEO0OXOAMMO U3YUeHHUE 00ECIIEUMBAIOIIUX 1
00€eCIIeYnBaEMBIX JUCIIAILUINH

1 2 3 4

[Tocnenyromiye TUCHUTIITUHBI

HammvmenoBanme JUCHUITIINH

1 Hayuno-uccnenoBarenbckas padbora (paccper.)

2 CucreMbl KOCMUYECKOU CBSI3HU

3 CucreMbl MOOWJILHON CBSI3U

4 CucTteMbl paguoI0CcTyIa

+ |+ +
+l ]+ + )+
]+ + )+

5 Teopus u TexHHKa nepesayu nHPOpMaLUu

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPHU HM3YYEHUH IWUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -

THH
§ Bunwl 3ansatuit
=} i '
5 2 g g o
5 < & 8 S, OpPMBI KOHTPOJIS
= « .
= = < © C%
g & S O
o =
OK-2 + + KoHCneKT caMOoIIoATrOTOBKHY,
3auer, Tect
OIIK-5 + + + + Koncnekr caMonoaroToBkH,
Otuer o naboparopHoii pa-
oote, 3aueT, TecT
OIIK-6 + + + + KoncnekT caMonoaroToBky,
Otyet no nabopaTopHoii pa-
oore, 3auer, Tect

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

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
Q =
g S 3
> O
HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
s} S g
S 8 =
a e g
~ S|
1 cemectp
1 Texanueckue ocHoBBl | McciemoBanue 3¢ dexra 61okupoBanus B PITY 4 OIIK-5,
anamasa IMC Uccnenosanne s3pdexra nunrepmonynsiiuu B PITY 4 OIIK-6
panuornepesarImX,
PaMONPHEMHBIX HccnenoBanue r3ppexTa nepeKpecTHbIX UCKKEHHS B
PITY
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YCTPOMCTB U AaHTEHH Hroro 12

4 MoOHUTOpPUHT Hccnenosanne DMO B ropoACKuX yCIOBUSX. 4 OIIK-5,
UCITI0JIb30BaHUS Hroro OIIK-6
pPaaro4acTOTHOTO

pecypca. CpencrBa
U3MEPEHUN U
obopynoBaHue.

Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

A Y 5
= 2 E
2 s 5
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
2 2 E
= 8 2
a e g
~ S
1 cemectp
1 Texuuueckue ocHOBbl | HopMHpoBaHKe BHETIOJIOCHOTO U TOOOYHOTO U3TyYe- 2 OIIK-5,
aHasmza OMC HUH paJuolepeNaouX yCTPONCTB OIIK-6
Mot 170'¢ o
PaZIMONCPCAIOIIHX, HopMupoBanue xapakTepucTHK YaCTOTHOM H30Hpa- 4
PajHOTIPHEMHBIX TETLHOCTH PAJAMONIPUEMHUKA U BOCTIPUUMYUBOCTH K
YCTPOWCTB M aHTCHH
roMexam 1o MoOOYHBIM KaHanaM npuema. OueHka He-
JINHEMHBIX UCKAXKEHUI MPH MHOTOCUTHAJIBHOM BO3-
JIEUCTBUMU.
HopmupoBanue nuarpaMm HanpaBi€HHOCTH aHTEHH.
OrueHka noTepb MEIIAININX CUTHAIOB B YCIOBUSAX
npsMoit BuaIuMocT. Meton Okamypbi-Xarsbl.
Hroro 10
2 YnpagneHue MeTozpl 4aCTOTHOTO IIJITAHUPOBAHUS CETEU ITOABHK- 2 OIIK-5,
HCIIOJIB30BAaHUEM HoM cBsi3u. OneHka 3 (HeKTUBHOCTH HCIIOIb30BAHMUS OIIK-6
PaaoO4acTOTHOIO PUC.
CIEKTpA. Hroro
3 Metozpl o0ecniedenust | PacueT sHepreTHuecKoro nmoTeHuana JINHUU CBSI3U 4 OIIK-5,
OMC POC MPHY Pa3HBIX YCIOBUAX OIIK-6
Hroro 4
Hroro 3a cemectp 16

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMBIE KOMIIETCHIIUY TIPE/ICTABIICHBI B
tabmune 9.1.
Tabmuua 9.1 — Busl caMoCTOATENTBHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIHH

Buasr camocTosTensHOM
paboThI

9

HasBanus paznenos DOopMBI KOHTPOJIS

KOMIIECTCHIIU U

TpynoeMKocCTb,
dopmupyembie

1 cemectp
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1 Texuuueckue OCHOBBI [ToaroroBka kK mpakTuue- 10 |OIIK-5, 3aueT, KOHCITEKT caMoIToI-
a"ann3a OMC CKHMM 3aHSITHSIM, CEMHUHA- OIIK-6, |roroBku, OT4er 10 1a00-
paauonepeaaronmx, pam OK-2 paTtopHoii pabore, Tect
HOTIPUEMHBIX

pajuornpue [IpopaboTka JIEKIIMOHHOTO 20
YCTPOICTB M aHTEHH MaTepuaa

OdopmiteHre 0TIETOB TIO 12

nabopaTopHBIM paboTam

Hroro 42
2 YnpaBneHue IToaroroBka K nmpaxkTu4e- 6 |OIIK-5, |3auet, Koncnekr camonos-
HCITOJIb30BaHUEM CKHM 3aHSITHSIM, CEMHHA- OIIK-6, |roroBkwu, TecT
paaro4acTOTHOTO pam OK-2
crieKtpa. [TpopaboTka JIEKITMOHHOTO 14

Marepuaia

Hroro 20
3 Meronb! obecrieuenust | [loaroroBka k mpakTuye- 30 |OIIK-5, |3auet, Koncnekr camonos-
OMC POC CKHUM 3aHSATHSAM, CEMHUHA- OIIK-6 rOTOBKHU, TecT

pam

Uroro 30
4 MOHUTOPUHT OdopmiieHre 0TYETOB TIO 4 |OIIK-5, |3adger, OtueT no Jabopa-
WCTIONTb30BAHUS naboparopHbeIM paboTam OIIK-6  |topHoi#i pabote, TecT
Paaro4acTOTHOTO Vroro 4
pecypca. Cpencrsa
M3MEPEHUN U
o0opynoBaHUeE.
Hroro 3a cemectp 96
Hroro 96

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTHN oﬁyqammnxm

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH JUTsI JIEMEHTOB KOHTPOJISI

MakcuMaibHbIA

MaxkcuManbHbIN

MaxkcuManbHbIN

DneMeHThl y4eOHOM OaJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp

3auer 30 30
Koncnekr camonoaroros- 4 10 10 24
KU
OtyeT no nabopaTopHOM 8 8 16
pabote
Tect 15 15 30
Wroro makcumym 3a nepu- 4 33 63 100
on
Hapacraromum utorom 4 37 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT

SR

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. DneKkTpoMarHUTHas COBMECTUMOCTb PAJHOIIEKTPOHHBIX CPEACTB U CUCTEM: YUeOHOEe Moco-

oue / TuxomupoB A. A., EpanoB B. . - 2012. 229 c. [DnextponHslii pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/748 (nata oOpamenus: 14.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Ta3u3oB, T.P. DnekTpoMarHuTHass COBMECTUMOCTb U O€30IIaCHOCTh PAAUOIIEKTPOHHOM amma-
parypsl: Yueonoe nocobue. Tomck: « TMJI-IIpeccy, 2007. 256 c. (Hammumne B 6ubmoreke TYCYP - 50
9K3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. HccnenoBanue 3¢hpexToB OIOKMPOBAHUS, UHTEPMOAYSUOHHBIX U MEPEKPECTHBIX HCKaxe-
HUI B painonpuEéMHOM yCTpOUCTBE: PykoBOICTBO K 1a00paTopHBIM paboTaM Ui MOArOTOBKH MarkCTPOB
no HamnpasieHuto 11.04.02 — MHbOKOMMYHUKAIIMOHHBIE TEXHOJOTUU W CUCTEMBI CBSI3M, JUCIUTUIMHA
«Teopust 371€KTPOMArHUTHOM COBMECTUMOCTHU PAIHOAIEKTPOHHBIX cpelacTB U cuctem» / [lomkos A. HO.,
Ham B. B., Pomamor P. O. - 2015. 50 c. [Dnexrponssli pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/4979 (nata obpamenus: 14.06.2018).

2. MHccnenoBanue 3M€KTPOMAarHUTHON 0OCTAaHOBKHM B TOPOJICKHMX YCJIOBHSIX: PyKOBOACTBO K J1a00-
paTtopHbIM paboTaMm Ui MMOJrOTOBKM MarucTpoB no HampasieHuio 11.04.02 — MHpoxkoMMyHUKAIIMOH -
HbIE TEXHOJIOTUU U CUCTEMBbI CBS3M, NUCHUUIUIMHA « TEopHs JIeKTPOMAarHUTHONM COBMECTUMOCTH Pauo-
ANIEKTPOHHBIX cpeAcTB U cuctem» / Pomamos P. O., [TonkoB A. 0., Epanos B. U. - 2015. 20 c. [Dnek-
TpoHHBIA pecypc] - Pexum nmocryma: https://edu.tusur.ru/publications/4980 (mata oOparieHwus:
14.06.2018).

3. Teopus 3meKTpOMarHUTHON COBMECTUMOCTH PAJUO03JIEKTPOHHBIX CPEJCTB U CUCTEM: YUeOHO-
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METOJMYECKOE TIOCOOHE M0 MPAKTUYECKUM, Ta00PaTOPHBIM U CaMOCTOSTENIbHBIM 3aHsaTusM / Kykcenko C.
I1. - 2016. 72 c. [DnextponHbIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6528 (mata
obpamenusi: 14.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. llpodeccuonaibHbie 6a3bl JAHHBIX H HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. PexomeHIyeTcs HCIONB30BaTh MH()OPMALMOHHBIC, CIIPABOYHBIE U HOpPMATHBHbBIE 0a3bl JaH-
HBIX, yKa3aHHbIe 110 aapecy https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JIEHUS 3aHSATHI MPAKTUUECKOTO THUIIA, y4yeOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIsl MPOBEICHHS 3aHATUH CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBIMOJHEHUSI KYpPCOBBIX padOT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTaLMi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynwuna, n. 47, 328 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Komnstotepubie paboune cranuuu (14 mrt.);

- JleMoHCTpaIMoOHHOE 000pyI0BaHHUE Ul Ipe3eHTalui (poek-Top 1 mT., okpaH 1 mrT.);

- Ocmmnorpadg GDS — 71022 (1 mT.);

- U3smeputens P2M-18 (1 mrt.);

- I'eneparop curnana 33522A (1 mrt.);

- Bonmermetp nug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

- Anaimmszatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

- Uctrounuk utanus GPD-73303S (1 mrt.);
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- I'eneparop 1'3-14 (2 wrt.);

- I'eneparop I'4-126 (1 mrT.);

- Usmepurens P2-60 (2 Goka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munust P1-27 (1 wt.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mit.);
- OnopHO-NOBOPOTHOE yCTpOUCTBO (1 mIT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Google Chrome

Keysight SystemVue

Microsoft Office 2010 u Huxe

PTC Mathcad 15

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne I J1adopaTopHbIX padoT

JlaGopaTtopust MUKpOBOJIIHOBO# TEXHUKH

yueOHasi ayIuTOpUs JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOro THUIA, yuyeOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIsi MPOBEICHHS 3aHATUH CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBIMOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTaLMi

634034, Tomckas obnacts, . Tomck, Bepmmauna ynuia, 1. 47, 328 ay.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Komnstotepubie paboune cranuuu (14 mrt.);

- JleMOHCTpaIMoOHHOE 000pyI0BaHHUE Ul Ipe3eHTaIui (poek-Top 1 mT., okpaH 1 mrT.);

- Ocmmnorpadg GDS — 71022 (1 mrT.);

- U3smeputens P2M-18 (1 mrt.);

- I'eneparop curnana 33522A (1 mrT.);

- Bonmermetp tug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

- Anammszatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 mit.);

- I'eneparop 1'3-14 (2 wt.);

- I'eneparop I'4-126 (1 mrT.);

- Usmeputens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munaust P1-27 (1 wt.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);

- OnopHO-NOBOPOTHOE yCTpOUCTBO (1 1IT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

— Keysight SystemVue

— Micran Graphit

— Microsoft Office 2010 u ke

— PTC Mathcad 15

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecneuyeHue 1JIsl CAMOCTOSATeJIbHOW padoThl
Jniss caMOCTOATENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPUM (KOMITBIOTEPHBIE KIIACCHI),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kinacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Paguonomexa, co3naBaeMasi HCTOUHUKOM MCKYCCTBEHHOTO ITPOUCXOXKICHMSI, HE MPEAHA3HAYCH-
Hasl JJis HapylieHus: (yHKIIMOHUPOBAHUS PaIMO3JIEKTPOHHBIX CPEJCTB.

HenpennamepenHnas 3y1eKTpoMarauTHas ioMexa

EcTecTBeHHAs 3IEKTPOMArHUTHAs IOMEXa

IIpennamepeHHast >JIEKTPOMArHUTHAS IIOMEXa

KonnykTHBHAs 3IIEKTpOMarHuTHas IoMexa

2. ba3oBasi cTaHIIUsI COTOBOM CHUCTEMBI CBS3H 00ECIIEUMBAET MOIHOCTh OCHOBHOTO M3JIYYEHHUS B
11 nbBTt, Ha wactore 915 MI'i. Onpenenuts ypoBEHb MOIIHOCTH HM3JIYy4EHUS TpeThbed rapMoHuku. [Ipn
3TOM ocllabjieHne u3nydeHus Ha rapMoHuke Ar = -40 b, a ckopocTs yobiBanus cuektpa V = -60 nb/aexk;

-53,17 nb

-55,23 nb
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-57,63 nb

-59,09 nb

3. OnpenenuTh 4aCTOTY UHTEPMOIYJSLIUU TPEThETO Mopsijika AByX paauoctanuuid YKB nuamnazo-
Ha, paboTaromux Ha yactotax fl =422 MI'pu 2 =422.25 MI'n.

421 MI'n

421,25 MI'n

421,5MI'

421,75 MI'n

4. Ilpuemnuk OBY nHacTtpoeH Ha yactoTy 350 MI'11 1 nMeeT 4yBCTBUTEIBHOCT IO OCHOBHOMY Ka-
Hany -100 nb. Yactora nmomexu 300 MI'. HaiiTu ypoBeHb BOCIIPUUMYHMBOCTHA K MOMEXaM IO KaHajiam
nob6ounoro mpuema. CkopocTh yObiBaHusl BocpunMuuBoctr | = -20 nb/nek, ocnabieHne BOCIPUMMYH -
BOCTH I10 TOOOYHOMY KaHAITy IIpremMa oTHOCUTeIbHO ocHOBHOTO C = 80 1b;

-18,66 n1b

-19,77 nb

-20,88 nb

-21,99 nb

5. KakoBa BennumHa MUPUHBI JUArpaMMbl HAMIPABIEHHOCTH U KOO(PPUITMEHTA YCUICHHUS AaHTCHHBI
CITYTHUKOBOW CHUCTEMBI CBsI3H, paboratomeid Ha yactore 2 [T, umeromein auametp 2.4 M u KII[ n =
0,757

G =226 ob, 26 = 1,59°

G =3,37 1nb, 20 =1,89°

G =448 nb, 26 =2,19°

G =5,59 nb, 26 =5,49°

6. GSM-1800 anTenna mmeer amneptypy 1,4 M. Omnpenenuts rpaHuily 30HbI PpayHrodepa ams
NAHHOU aHTCHHEI.

23,52 m

24,63 m

25,74 m

26,85 m

7. BricoTa moaBeca aHTeHH JByX ofgHoTUNHBIX aHTeHH PPJI h = 36 M. Ha kakoe makcumanbHOE
PacCTOSIHME MOYHO PA3HECTH JIAHHbIE AHTEHHBI?

46,62 kM

47,73 xm

48,84 kM

49,85 km

8. Onpenenuth OyIET JI KacaThCs mepBas 30Ha OpeHelns 3eMHON MMOBEPXHOCTH, €CJIH PACCTOSTHUE
Mmexnay aByms anteHHamu PPJIr = 16 kM., ux pabouas wacrora 1800 MI'1, a BeicoTa moaBeca aHTeHH h =
30 M.

p=20,71 m — Oyznet

p =25,82 M — He Oyzer

p=30,93 m — Oyzmer

p =36,04 m — He Oyzer

9. OmnpenenuTh MPOMYCKHYIO CIIOCOOHOCTh KaHaja CBsI3H, eciiu oTHomeHue Pc/Pur cocrasuser 20
nb, a mupunaa monoce! npomyckaaus Af = 3.1 k',

23,011 Ko6wut/c

25,122 Kbéurt/c

27.233 Kour/c

29,344 Koéurt/c

10. KakoMy ypOBHIO MOIIIHOCTH COOTBETCTBYET BbIXOJHAsI MOLIIHOCTh Niepeaarunka B 1 kBT?

10 nbBT

20 nbBT

30 nbBT

40 nbBT

11. OnpeaenuTs MUHUMAIBHYIO TOJ0CY MPOIMYCKaHUs PaIuONPUEMHUKA, €CIM HeoOXoaumast Iu -
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pHHA MOJIOCHI, 3aHMMaeMasi TiepeaBaeMbIM CUTHAIIOM, cocTaBisieT 20 kI 1, HecTaOMIBHOCTh HECYIIEH Ya-
CTOTHI IIepeaTunKa paBHa +-1 k[, HecTaOMILHOCTH YaCTOTHI reTepoauHa paBHa +-0,5 k1.

20 I

21,5 kl11

23 k'

25 xI'g

12. Kakue 4acToThl MOOOYHBIX KaHAJIOB MOTYT CYIECTBOBATh B CYNEPreTEPOJIUHHOM PaJUOTPH -
€MHUKE, €CIIH TTOPSIIOK KOMOMHAITMOHHOTO KaHama N = 27

g

fr - fimu

fr + foiu

fr + 2

13. 3MeHeHue CTPYKTYpbl CIIEKTpa CUTHaja Ha BBIXOJE PAAUONPUEMHHUKA IIPU OJHOBPEMEHHOM
BO3/ICMCTBUM CHUTHAJIa U PAIUOTIOMEXH, YACTOTAa KOTOPOIl HE COBIMAJAET C YaCTOTAMH OCHOBHOTO U M000Y-
HBIX KaHAJIOB MIpUEMa.

ITepekpEcTHbIE UCKAKEHUS

HNutepMonynsiiuoHHbIE UCKAKEHUS

biokupoBanue

Komnpeccus (cxxarue)

14. Bo3HUKHOBEHHE TTOMEX Ha BBIXOZE MPUEMHUKA TIPH JACHCTBUU HA €ro BXOJE BYX U OoJiee pa-
JUOTIOMEX, YaCTOTHI KOTOPBIX HE COBIAAIOT C YACTOTAMU OCHOBHOTO U TOOOYHOTO KaHAJIOB MpHEMa.

ITepekpEcTHbIE UCKAKEHUS

HNutepMonynsiiuoHHbIE HCKAKEHUS

biokupoBanue

Komnpeccus (cxxarue)

15. I3MeHeHue ypoBHS CUTHAJIA UM OTHOIIIEHUSI CUTHAJI-IIIYM Ha

BBIXOJ/IE PAJIMONIPUEMHUKA MPU IEUCTBUM PATUOINIOMEXH, YACTOTa KOTOPOM HE COBMA/AET C YaCTO-
TaMU OCHOBHOTO U MMOOOYHBIX KaHAJIOB MTPHEMa PaluONpPHUEMHHUKA.

IIepexpécTHble HCKaXKEHUS

HHTepMOIy ISIIMOHHBIE HCKAXKEHUS

biioxuposanue

Kommnpeccust (cxxarue)

16. Yactora rereponuna pasHa 20 MI'n, npomexyrounas yacrora pasHa 0,5 MI'. Uemy paBHa
4acTOoTa 3epKaJIbHOTO KaHaja?

20,5 MI'u

19,5 MI'u

21 MI'

19 MI'n

17. Ecnu k03¢ GUIMEHT YMHOXKEHHUS YaCTOTHI IIepelaTyiKa paBeH 8, TO CKOJIbKO CyOrapMOHUK MO-
’KET CyILECTBOBATh B €r0 MOOOYHBIX U3JTYUYECHUSAX ?

2

3

5

7

18. Kakue 4acTOThl MHTEPMOAYISIIUOHHBIX M3IIyYEHUH MOTYT OBITh Ha BBIXOAE OOIIEH aHTCHHBI
nByx PITJI ¢ wactoramu f1 = 100 MI'm u £2 = 150 MI'1i?

50 MI'g

100 MI'a

125 MI'

150 MI'a

19. CriocoOHOCTh TEXHMYECKOTO CPEACTBA COXPAHATHh 33JaHHOE KauecTBO (DYHKIIMOHHPOBAHUS
IpU BO3/ACUCTBUM HA HETO BHEIIHUX MOMEX C PEerjaMEeHTHPYEMBbIMU 3HAUEHUSIMU MapaMeTpoB B OTCYT-
CTBUE JOTOJHUTENIbHBIX CPEACTB 3aIUTHI OT MOMEX, HE OTHOCSUIMXCA K MPUHIMMNY ACHCTBUS WIH TO-
CTPOEHUS TEXHUUYECKOTO CPE/ICTBA.
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ITomexycTONYNBOCTH

ITomexo3amuIeHHOCTh

UyBCTBUTEIBHOCTD

N36upatenbHOCTh

20. CnocoOHOCTh TEXHHMUYECKOTO CPEICTBA OCIAONATH JEHCTBHE AIEKTPOMATHUTHOM MOMEXH 32
CUET JIOTOJIHUTEIbHBIX CPEJCTB 3ALIUTHI OT MOMEX, HE OTHOCAIIMXCA K MPUHLUIY ACHCTBUS WM I0-
CTPOEHUS TEXHUYECKOIO CPEACTBA.

[ToMexycTOHYHMBOCTh

ITomexo3amuIeHHOCTh

YUyBCTBUTEIHHOCTH

N36upatenbHOCTh

14.1.2. 3auér
. cTOYHMKY U perienTophl 3JeKTpOMarHuTHhIX omex. Mx kiaccudukanus.
. Curnansl u nomexu B OMC POC. Knaccudukaiys nomex no MECTONOI0KEHUIO U TUITY UCTOY-

N —

HHKA.

. HopMaTtuBHO-TeXHUYECKast JOKYMEHTALUS U CTaHAapThl B oOnactu OMC.

. UcTouHuKM MHAYCTpUATBHBIX TTOMEX.

. Knmaccudukanus nznydeHuit paauonepeaTaukoB.

. Buipl m0OOOYHBIX M3TyUeHU TTepeaaTInKa.

. Hopmupyemsbie mapaMeTpbl OCHOBHOTO U3JIYUYEHHS paIiONEpeIaTuNKa.

. KoHTaKkTHBIC TTOMEXH.

. IlapameTtpsl anTeHH, Baustomue Ha OMC POC.

0. ITapameTppbl, XapaKTEPU3YIOIINE U3TyYEHUE AaHTECHH BHE IIABHOTO JICMIECTKA.

1. KoaddumueHT cBs3u ABYyX aHTEHHBIX YCTPOMCTB B 3aBUCUMOCTH OT MX MapaMeTPOB U OPUECH -

— = O 00 1N LN W

Taluu

12. Knaccudukanust mo604HbIX KaHaJIOB CYNEpreTepoANHHOIO paAHONPUEMHHUKA.

13. OcHoBHbIe U TOOOUHBIE KaHaJbI paauonpueMa. [llupruHa noiaoce! NponyckaHus.

14. Henuneiinble 3¢(exTsl B IpUEeMHHUKAX: OJIOKUPOBaHUE U NTEPEKPECTHASE MOTYIISALIUS.

15. Henuneitnble 3¢ GeKThl B paIiuoNpUEeMHUKE, 00YCIOBICHHbIE HHTEPMOIYIIALIUEH.

16. 30upaTenbHOCTh U YyBCTBUTEIBHOCTh PAJAMONPUEMHBIX YCTPOMCTB.

17. O6paboTKa CUTHAJIOB B OKOHEUHBIX YCTPOMCTBAX paguoInprueMHuka ¢ yuerom OMC.

18. DHepreTrueckuii MOTEHIMAN PAAUOIUHUN.

19. O6ecneuenne OMC Ha pa3IUYHBIX CTaUAX co3qaHus U sKcruryarauuu POC.

20. IToHsATHE paguoYacTOTHOTO pecypca, paclpeeeHue 4acToT B coBOKynHocTH POC.

21. MexnyHapoiHble OPraHU3alNN PacIpeIeIeHUs YacToT.

22. MexayHapoaHO€E PEryIupOBaHUE UCIIOIb30BaHUs Paa04acToT.

23. Pacnipeenenue mosxoc 4acToT MEXAy PaaruociIy>k0aMu.

24. ODMC Ha3zeMHBIX U KOCMUYECKHUX PaIHOCIYXO0.

25. OMC cnyTHHUKOBBIX CHUCTEM CBS3H.

26. PacueT KOCMUYECKON JIMHUU CBA3H.

27. IIpyHIUIBI pacyeTa OTHOLICHHUS ITOJIE3HOTO CUTHAJA K MEMIAIOIIEMY Ha CIIyTHUKOBOH JINHUH
CBS3H.

28. [loHATHS KOOPAVMHALMOHHON 30HBI, KOOPIMHALMOHHOTO KOHTYpPa U PACCTOSHHS.

29. IIpo6aembr DMC CITyTHUKOBBIX CHCTEM CBSI3M ¢ HA3€MHBIMH PaiioCIyk0amMu.

30. Kpurepuu OMC a5 paguociyx0 1 ycIIOBUS UX BBIIOTHEHHUS.

31. IIpoctsle nokazarenun OMC.

32. I'pynnoBsie noka3zarenu IMC.

33. O6061eHHbIe nokazarenu IMC.

14.1.3. Bonpochbl Ha caMONIOATOTOBKY
1. OSMC paanonepenaronux yCTpOUCTB.
2. OcobeHHocTH aHTeHHO-(HUAEPHBIX YCTPOUCTB B 3aadax OMC.
3. PactipocTpanenue paaruoBoJiH B 3aj1adyax OMC.
4. OMC paguonpueMHBIX YCTPOMICTB.
5. XapakTepucTUKa TEXHUUECKUX KaHAJIOB YTEUKU HUHPOPMALIH
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6. MeTozp! U cpeAcTBa 3aIIUTHl HHPOPMAIIH

7. Opranu3zanus ciy>k0bl paTuOKOHTPOJIS

8. PerynupoBaHue UCIIOJIb30BaHUS PAIMOYaCTOTHOIO pecypca

9. UnayctpuanbHble paAuOTIOMEXU

10. PacueT GOKOBBIX JICTIECTKOB AMArpaMMbl HAPABICHHOCTH AHTCHHBI.

11. PacueT ypoBHEi rapMOHUK M CYOTapMOHHK MEPEIATINKOB.

12. PacueT 3HepreTuuecKoro noTeHIyana JIMHUU CBSI3H.

13. Onpenenenrie SMC nipu MPOEKTUPOBAHUU PAAUOPEIICUHBIX TUHUM B 3C CITyTHUKOBBIX CUCTEM
CBSI3HU.

14. Onpenenennie SMC ABYX CIIYTHHUKOBBIX CHCTEM CBSI3HU.

14.1.4. Tembl J1a00opaTOpHBIX padoT
HccnenoBanne OMO B ropoACKHX yCIOBUSIX.
UccnenoBanne r¢pdexra 6mokupoanus B PITY
HccnenoBanue 3¢pdexra uarepmonyauuu B PITY
UccnenoBanne rpdexra nepexkpecTHbIX uckaxkenus B PITY

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bupl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLIXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MIpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas TPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,

OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH

ammapata 3a4ery

C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO pOBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOM (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluiam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTCHTA,
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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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