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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

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

HanpasnenHocTts (mpodunns) / CIIelaTn3aIus: DJIeKTPOMATHUTHASA COBMECTUMOCThH
PAANO0dIEKTPOHHOM annaparypbl

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TV, Kadeapa TejieBugeHus u ynpanpjieHUs

Kypc: 1

Cemectp: 1

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

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 60 60 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.

Ox3ameH: 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.

TY T. P.T"'a3u3oB
OKCIIepTHI:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU

(CBYuKP) A. 1O. IlomnkoB
JlonieHT Kadenpsl TeIeBUICHHS U
ynpasnenus (TY) A. H. bynnakos
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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).

ITocnenyromuMH JUCHUIIIMHAMU SABIAIOTCS: VCIIBITaHKWS HA DJIEKTPOMAarHUTHYIO COBMECTUMOCTD
pasnodNIeKTPOHHOM ammaparypbl, HayuHo-uccnenoBarenbckas padora (paccpen.), [Ipennamepenssie cu-
JIOBBIE JIEKTPOMArHUTHbIE BO3AeHCTBUA, CTaHJapThl MO IEKTPOMArHUTHON COBMECTUMOCTHU PaJin0dJIEK-
TPOHHOW ammapaTypsl, YCTpoicTBa (HOPMHUPYIONIHE IIEKTPOMArHUTHBIE BO3JCHCTBUS, DJIEKTPOMATrHUT-
Hasi COBMECTMMOCTb OMOMEIMIIMHCKUX CHUCTEM, DJIEKTpOMAarHUTHas COBMECTUMOCTh OOPTOBOHM paauo-
AJIEKTPOHHOM anmaparypbl, DJIEKTPOMarHUTHAsI COBMECTUMOCTh MEIMIIMHCKOW AJIEKTPOHUKH, DIJIEKTPO-
MarHuTHas COBMECTUMOCTb CUCTEM CBSA3H, DJIEKTPOMArHUTHAs yA3BUMOCTb PaJMOIEKTPOHHBIX CUCTEM.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHHUIIMHBI

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

— OK-2 roToBHOCTHIO JIEWCTBOBATh B HECTAHJAAPTHBIX CUTYAIUsIX, HECTU COLIMAJIBHYIO U dTUYE-
CKYIO OTBETCTBEHHOCTD 32 MPUHSTHIEC PEILICHUS;

—  OIIK-5 rOTOBHOCTBIO YUUTHIBATh MIPU MPOBEICHUN UCCIEAOBaHUM, MPOEKTUPOBAHUHU, OPTaHU-
3allMM TEXHOJOTMYECKUX TPOLECCOB W HKCIUTyaTalud HWH(POKOMMYHHKALIMOHHBIX CHUCTEM, CETeH u
YCTPOICTB MUPOBOM OMBIT B BOIPOCAX TEXHUYECKOTO PETYIUPOBAHUS, METPOJIOTHUECKOr0 00eCedeHus U
0€30IaCHOCTH KH3HCACATCIILHOCTH;

—  OIIK-6 roTOBHOCTBIO K 00€CTICUEHHUIO MEPOTIPUSTHIA 0 YIIPABICHUIO Ka4eCTBOM IIPH MPOBE-
JIEHUM TIPOEKTHO-KOHCTPYKTOPCKUX M HAy4YHO-UCCIIEIOBATEIbCKUX Pa0OT, a TakKe B OPraHU3allMOHHO-
YIOpaBICHUYECKON ACSITENbHOCTH B OpraHU3alUsaX OTPACId B COOTBETCTBUU C TPEOOBAHUSAMHU JIEHCTBYIO-
IIMX CTAaHJApTOB, BKJIIOYasl MOAIOTOBKY M y4YacTHE B COOTBETCTBYIOLIMX KOHKYPCAaX, FOTOBHOCTBIO U
CIIOCOOHOCTBHIO BHEIPSTH CUCTEMBI YIIPABIECHUS KAU€CTBOM Ha OCHOBE MEXIYHAPOJHBIX CTaHAapPTOB;

B pesynbpTare u3ydeHus: IUCIUILTMHBI 00YJaIOMIUNCS TOJIKEH:

— 3HaTh * 0COOCHHOCTH MCHOJb30BaHMs paguoyactoTHoro crekrpa (PUC); ¢ xapakrepucTuku
paanonepearonX, paIuoNpPUEeMHBbIX YCTPONUCTB U aHTeHH, Biustonmx Ha OMC u UX HOPMHPOBAHHE,
XapaKTEpUCTUKHU KaHAJIOB PACIPOCTPAaHEHUs paguoBONH, Biaustommx Ha OMC; ¢ kputepun OMC s
POC pa3nuuHbIX pagnocityx0 U yCIIOBUS UX BBIMIOJIHEHUS; * OCHOBBI METO/IOB PaJMOKOHTPOJIS U obecrie-
yenuss OMC POC;

— yMeThb °* NIPUMEHATh MaTeMaTu4yecKuil ammapatr ocHOB Teopur DMC 11si BHITOTHEHUS UHKE-
HEPHBIX pac4ye-TOB MapaMeTpoB, xapakrepusyromux IMC cucteM paauoCcBsI3u U paAuoAOCTyIIa; * IpHU-
MEHSTh MaKeThl MPUKIATHBIX MMPOTPaMM JJIsi pAcue€TOB U MOJAEIHPOBAHUS MapaMeTpOB, XapaKTEPHU3YIO-
nmx OMC cucreM paguoCBA3HU U PaJMOI0CTYIIA; * UCIOIb30BATh HAYYHO-TEXHUYECKYIO JTUTEPATypy, HO-
UCKOBBIE cucTeMbl MIHTepHETa U Ipyrue MHPOPMAIMOHHBIE UCTOYHUKU ISl CA~MOCTO " T€Jb " "HOTO
PUOOpETEHUS 3HAHUM;
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- BJAJACTDb * IICPBUYHBIMH HaBbIKAaMHU aHAIN3a TCXHUYCCKHUX XapaKTEPUCTUK U IMapaMETPOB CHU-
CTEM CBS3H, BIusAIUX Ha uX OMC; » HaBpIKaMM pacueToB [1apaMETPOB, XapaKTEPU3YIOIIMUX JIEKTpOMar-
HUTHYIO COBMECTHMMOCTh M TIOMEXO3aIIMIIEHHOCTD; * HAaBbIKAMU PabOThl CO CTaHIAPTHOM KOHTPOJIBHO-
M3MEPUTEILHOM alllapaTypou.

4. O0beM IMCHUIIMHBI U BHAbI Y4e0OHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI cOCTaBsAeT 4.0 3a4eTHBIX €AWHUIILI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTeNbHOCTH Bcero gacos Cemectpsl
1 cemecTtp
AynuaTopHbIe 3aHATHS (BCETO) 48 48
Jlexuuu 16 16
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 60 60
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 14 14
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 26 26
Bcero (0e3 ax3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIibe 4.0 4.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3AaHATHNA
Paziensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

e ] = 2 é\ = =
) = < s | g2 5 3
H s S S, < FoS 20
a3BaHUs Pa3/eioB JUCIUILTHHBI i ) o, o, o © g =
= 5 S s 5 O s E
= 25 23 %
= Ao S 2
1 cemectp
1 Texunueckue ocHOBBI aHainu3a DOMC 10 10 12 30 62 |OK-2, OIIK-5,
paaronepenamx, paaaonpueMHbIX OIIK-6
YCTPOMCTB U AaHTEHH
2 YrpaBlieHUE UCTIONb30BAaHUEM PaOYa- 6 2 0 16 24  |OK-2, OIIK-5,
CTOTHOT'O CIEKTpA. OIIK-6
3 Metons! ooecnieueHuss DOMC POC 0 4 0 10 14 OIIK-5, OIIK-
6
4 MOHUTOPUHT UCIIOJIb30BAHUS paIuoyva- 0 0 4 4 8 OIIK-5, OIIK-
CTOTHOTO pecypca. CpeacTBa U3MepeHuit 6
1 000pyJOBaHUE.
Hroro 3a cemectp 16 16 16 60 108
Hroro 16 16 16 60 108
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 paznenoB qaHHON AUCHUTUIHHBL, 17151 KOTOPBIX
HE00XOIMMO M3yueHHE 00ECIIeUnBAIOLINX U
Hanmenopanue IMCHUIIIMH 00eCTieYMBaeMBbIX TUCIUITIHH
1 2 3 4
[Tocnenyroume TUCHUIIIMHBI

1 UcnbiTanust Ha 3JIEKTPOMAarHUTHYIO COBMECTH- . . . N
MOCTb PaJIMO3JIEKTPOHHOM amnmnaparypbl
2 HayaHo-uccnenoBarenbckas padbora (paccpes.) + + + +
3 [IpenHaMepeHHbIE CUIIOBBIE AJIEKTPOMArHUTHBIE n L
BO3JIECHCTBUA
4 CraHzapTsl MO AJIEKTPOMAarHUTHON COBMECTUMO- n n n n
CTH PaJIMOAJIEKTPOHHOM anmnaparypbl
5 YcrpotictBa popmMupyromue 31eKTpOMarHuTHBIE . n
BO3JCHCTBUSA
6 DeKTpOMarHuTHasi COBMECTUMOCTh OMOMEIH - n .
IIUHCKHUX CUCTEM
7 DneKTpoMarHuTHasi COBMECTUMOCTb OOPTOBOM n n n N
PaauO3IIEKTPOHHOM aIapaTypsl
8 DneKTpoMarHuTHasi COBMECTUMOCTh MEIH- n n
LIMHCKOH 3JIEKTPOHUKH
9 DnekTpoMarHuTHasi COBMECTUMOCTb CUCTEM CBsi- 4 4 N N
31
10 DnexTpomMarHuTHasi yI3BUMOCTb PaJIn03JIEK- . i
TPOHHBIX CUCTEM

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX NPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETECHIIUH, (POPMUPYEMBIX MPH U3yYCHHU AUCIUIUTHHBI, U BUOB 3aHS -

THH
§ Bunnl zanstuin
= = '
[t} [t}
(] [a]
& v & s g DopMBI KOHTPOJIS
= = % o S
@] o < <
M = = @}
OK-2 + + Ox3ameH, KoHcnekT camo-
MOATOTOBKH, TecT
OIIK-5 + + + + Ox3ameH, KoHcnekT camo-
nmoaroroBku, OTyeT Mo Jia-
6oparopHoii pabote, TecT
OIIK-6 + + + + Ox3ameH, KoHCIIeKkT camo-
moaroroBku, OTYeT Mo Jia-
O6opaTopHoii padote, Tect
6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

-y L =
= g =
154 = g
Qo O T
X > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
S S £
= o, =
a o 2
= S
1 cemecTp
1 Texanueckue ocHoBbl | MccemoBanue 3¢ dexra 61okupoBanus B PITY 4 OIIK-5,
anamsa SMC Uccnenosanue r¢dexra natepmonyssiiun B PITY OIIK-6
paauonepenanmx,
PaIHOTIPHEMHBIX UccnenoBanue 3¢ dexra nepekpecTHbIX NCKAKEHHS B
YCTPOMCTB U AHTEHH PITY
Hroro 12
4 MOHUTOPUHT Uccnenosanne MO B ropoACKUX yCIOBHUSX. OIIK-5,
HCIIOJIL30BaHUA Hroro OIIK-6
paaro4acTOTHOTO
pecypca. Cpencraa
U3MEPEHUN U
o0opynoBaHueE.
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaHue MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8. 1.
Tabnuna 8.1 — HamMmeHoBaHue MpaKTHUYECKUX 3aHATHIA (CEMUHAPOB)
g Q=
= g4 =
3 S 5
g 0 E
o ()
HasBanus paznenos HanmenoBanne npakTHUeCKuX 3aHATUN (CEMHUHAPOB) zF &5
S S £
S S
2 o 2
~ S/
1 cemectp
1 Texandeckue ocHOBBI | HopMupoBaHUEe BHEMOIOCHOTO M MOOOYHOTO H3ITyde- 2 OIIK-5,
aHasmza OMC HUH paguorepenaonuX yCTPOHCTB OIIK-6
paZnonepeaatonnx, HopMmupoBanue xapakTepucTHK YaCTOTHOM H30Hpa- 4
paHHOFpHeMHHX TETLHOCTH PAJAMONIPUEMHUKA U BOCTIPUUMYUBOCTH K
YCTPOUCTB 1 aHTCHH MoMexam 1o MoOOYHBIM KaHanaM npuema. OeHka He-
JINHEMHBIX UCKAXKEHUI MPH MHOTOCUTHAJIBHOM BO3-
JIEUCTBUMU.
HopMmupoBanue nuarpamMm HanpaBJI€HHOCTH aHTEHH.
OrueHka noTepb MEIIAININX CUTHAIOB B YCIOBUSAX
npsAMout BUaIuMocT. Meton Okamypbi-Xarsbl.
Htoro 10
2 YnpagneHue Metozapbl 4aCTOTHOTO IIJITAHUPOBAHUS CETEU ITOABHK- OIIK-5,
HCIIOJIB30BAaHUEM HoM cBs13u. OneHka 3 (HeKTUBHOCTH HCIIOIb30BAHMUS OIIK-6
PaaoO4acTOTHOIO PUC.
MEeKTpAa.
criexTpa Hroro
3 Metozp! o0ecniedenusi | PacueT sHepreTHuecKoro nmoTeHnuana JINHUU CBSI3U OIIK-5,
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OMC POC

MIPH Pa3HBIX YCIOBUSIX

OIIK-6

HUroro

Hroro 3a cemectp

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
o @]
g 3 £
3 = =
o 2 o T
Buael camocTosTenbHON > O
HazBanus pa3nenos z 7 &5 ®opMBI KOHTPOJIS
padoThI 4 s 2
3 g =
e Q2
~ S
1 cemectp
1 Texau4Yeckne OCHOBEI [ToaroroBka k mpakTuue- 10 |OIIK-5, KoHcnexT caMonoaroros-
ananuza OMC CKHUM 3aHSATHSAM, CEMHUHA- OIIK-6, |ku, Otyer mo naboparop-
paauonepenarmx, pam OK-2 HO¥ paboTe, TecT, DKk3a-
aIMOTIPUEMHBIX MeH
pajuornpue [TpopaboTka JIEKIIMOHHOTO 10 ¢
TPOWCTB ¥ AaHTCHH
yerpouce aHte MaTepuana
OdopmieHre 0TYETOB T10 10
JabopaTOpHBIM paboTam
Hroro 30
2 YnpasneHnue IToaroroBka K mpaxkTuye- 6 |OIIK-5, |KoHcnekT camonoaroToB-
HCIOJIb30BaHUEM CKHMM 3aHSTHSIM, CEMHUHA- OIIK-6, |xu, Tect, Ok3amen
pPaguo4acTOTHOIO pam OK-2
neKTpa.
criekTpa [IpopaboTka TeKIHOHHOTO 10
Marepuaia
Hroro 16
3 Meronb! obecrieuenust | [loaroroBka k mpakTuye- 10 |OIIK-5, KoHcnexT caMonoaroros-
OMC POC CKUM 3aHSATHSAM, CEMHUHA- OIIK-6 ku, Tect, Dx3aMeH
pam
Hroro 10
4 MoHUTOpUHT OdopmieHre 0TYETOB 110 OIIK-5, |Ortyer no nabopaTtopHOi
WCIIOJIb30BaHUS nabopaToOpHBIM paboTam OIIK-6 pabote, Tect, Dx3aMeH
pPazovYacTOTHOTO Wroro 4
pecypca. Cpencraa
VU3MEPEHUN U
obopynoBaHue.
Hroro 3a cemectp 60
TlonroroBka u cmaya dK3a- 36 DK3aMeH
MEHa
Hroro 96
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

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

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
Koncnekr camonoaroros- 4 10 10 24
KU
OTueTt no nmabopaTopHOi 8 8 16
pabore
Tect 15 15 30
Hroro makcumyM 3a nepu- 4 33 33 70
Oon
DK3aMeH 30
Hapacratomum nurorom 4 37 70 100
11.2. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tabmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBbHOM TOUKH Onenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha gaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeT cymMMbI 0A/JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMBl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Urorosas cymma 6amios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xoporo) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D )
TIOBJIETBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYRIOBIICTBOPHTENLHO) (HE Huxe 60 6annos F (HeymoBneTBOPUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. DneKkTpoMarHUTHasE COBMECTUMOCTb PAJHOIIEKTPOHHBIX CPEACTB U CUCTEM: YUeOHOE Moco-

oue / TuxomupoB A. A., EdpanoB B. . - 2012. 229 c. [DnextponHslii pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/748, nata oopamenus: 07.06.2018.

12.2. lonosiHuTEIbHAS JIUTEPATYPa
1. TasuzoB, T.P. DnekTpoMaruuTHass COBMECTUMOCTh M O€30MACHOCTh PAAUOIIEKTPOHHON arma-
patypsl: YuebHoe nocobue. Tomck: « TMJI-IIpece», 2007. 256 c. (Hanmuuue B 6ubmmotexke TYCYP - 50
9K3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. HccnenoBanue 3hpexToB OIOKHMPOBAHMS, UHTEPMOAYISIIMOHHBIX U MEPEKPECTHBIX HCKaxe-
HUI B paIMONIPHEMHOM yCTPOUCTBE: PyKOBOICTBO K J1a00paTopHBIM paboTaM JUIs MOJrOTOBKH MarCTPOB
o HanpasieHuto 11.04.02 — MHpOKOMMYHUKAITMOHHBIC TEXHOJOTHU W CUCTEMBI CBSI3H, TUCITUTUIMHA
«Teopus AIEKTPOMArHUTHOW COBMECTUMOCTH PAIHOAIIEKTPOHHBIX cpeacTB U cuctem» / [Tomkos A. HO.,
Ham B. B., Pomamos P. O. - 2015. 50 c. [OnektpoHHslii pecypc] - Pexum pocrtymna:
https://edu.tusur.ru/publications/4979, nara o6pamenus: 07.06.2018.

2. MHccnepoBaHue 3eKTPOMarHUTHOM 0OCTAaHOBKH B TOPOJICKUX YCIOBHSX: PykoBoaCTBO K J1a00-
paTopHBIM paboTaM JUisi MOJATOTOBKM MarucTpoB no HampasieHuio 11.04.02 — MHpokoMMyHUKAIIMOH -
HBIE TEXHOJIOTUU U CHCTEMBI CBS3H, NUCHUIUIMHA « TEOpHs 3JIeKTPOMAarHUTHONH COBMECTUMOCTH PaUo-
AJIEKTPOHHBIX CpencTB U cuctem» / Pomammos P. O., TToniko A. 1O., Edanos B. U. - 2015. 20 c. [Dnek-
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/4980, nara obpamenus: 07.06.2018.

3. Teopus MeKTpOMarHUTHON COBMECTUMOCTH PAIUO3JIEKTPOHHBIX CPEJCTB U CUCTEM: YUeOHO-
METOJMYECKOe MOCOOHE MO MPAKTUYECKUM, JTa00PaTOPHBIM U CaMOCTOSTENbHBIM 3aHsATUsIM / Kykcenko C.
IT. - 2016. 72 c. [DnexTpoHHBIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6528, nara
obpamienus: 07.06.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl 11l CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCIa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist InI ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1st J1M1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Pexomennyercss ucnonab30BaTh MH(OPMAIMOHHBIE, CIPABOYHbIE M HOPMATUBHBIC Oa3bl IaH-
HBIX, yKa3aHHbIe 110 azpecy https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpeGOBaHMA K MATEPHAJIbHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeneHus 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U UHANBUYAbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJIST M MTPOMEKYTOYHOU aTTECTAIlUU MCTOIB3YeTCs YIeOHas: ayquTOPHs ¢ KOJTUIECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TEXHUYECKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui NPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHasi ayIuTOpHsI JAJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, TOMEIIEHHE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELICHUE JJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTalMi

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

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotepnsie paboune craniuu (14 mr.);

- JleMoHcTpanmonHoe 00opyI0BaHue s Tpe3eHTanui (mpoek-Top 1 mt., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mwt.);

- Usmeputens P2M-18 (1 mT.);

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

- Boastmerp nud. GDM 8145 (1 wr.);

- Usmeputens P2M-04 (1 mrt.);

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

- Ocuumnnorpad nudposoit MS07104 (1 mwrt.);

- Mynstumetp uugponoit 34405A (1 wr.);

- Ucrounuk nuranus GPD-73303S (1 mr.);

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

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

- Usmeputens P2-60 (2 610ka);

- Usmeputens P5-12 (1 mt.);

- Usmeputenbras muaust P1-27 (1 mt.);

- Bekropnslit ananuszarop curaanos PAM-18 (1 mt.);

- OnopHO-1oOBOPOTHOE ycTpoicTBO (1 mIT.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoOe obecrieueHue:

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u ke

— PTC Mathcad 15

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHas ayuToOpus JUIs MPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHSATHI MPAKTUIECKOTO TUIA, ydeOHas ayIMTOpHS I POBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yaeOHasi ayTuTOpHsI AJIsl TPOBEACHHUSI 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE JJIsl TIPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJIbTAaLlU

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynwuia, 1. 47, 328 ayn.

Ornucanue UMEIIErocs 000pyIOBaHUS:

- Komnibrotepueie pabouune cranuuu (14 mr.);

- leMoHCcTpalioHHOEe 000pyIOBaHKE ISl Mpe3eHTaui (Mpoek-top 1 mT., skpaH 1 mr.);

- Octmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mrt.);

- 'enepatop curnana 33522A (1 wr.);
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- Bonmermetp nug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

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

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);
- Mynstumetp mudposoit 34405A (1 mr.);

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

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

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

- Usmeputens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

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

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mit.);
- OnopHO-NOBOPOTHOE yCTPOUCTBO (1 1IT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoOe obecrieueHue:

— Google Chrome

— Keysight SystemVue

— Micran Graphit

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 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.

CoctaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mit,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCcreynBaroT 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. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U JPYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronInXcs
C MHBaJIMIHOCTHIO, TOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON 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. Pagronomexa, co3naBaeMasi HCTOUHUKOM MCKYCCTBEHHOTO MPOUCXOXKICHMSI, HE MpeAHa3HAYeH-
Hasl JUIs HapyleHus: QyHKIIMOHUPOBAHUS PaJHOdJIEKTPOHHBIX CPEJICTB.

HenpennamepenHast 31eKTpOMarHuTHas moMexa

EcTecTBeHHas 2IEKTPOMAarHUTHAsI IOMexa

[IpennamepeHHas IeKTPOMarHuTHas IOMexa

KoHyKTHBHAs 37€KTpOMarHuTHas IoMexa

2. ba3oBast cTaHIIMS COTOBOI CHCTEMBI CBSI3U 00ECIIEYMBAET MOIIHOCTH OCHOBHOTO M3y4YEHHS B
11 nbBT, Ha yactote 915 MI'u. OnpenenuTs YpoBEHb MOIIHOCTH M3IY4YEHHs TpeThbell rapMOHUKHU. [Tpu
3TOM ocjabjeHue u3ydeHus: Ha rapmonuke Ar = -40 1B, a ckopocTh yobiBanus crnektpa V = -60 nb/nex;

-53,17 nb

-55,23 nb

-57,63 nb

-59,09 nb

3. OnpenenuTs 4acTOTy MHTEPMOAYJISLUN TPETHETO MOpPsiiKa ABYX paguocTaHuuii YKB nnamnazo-
Ha, paboTaronux Ha yactotax fl =422 MI'mu 2 =422.25 MI'n.

421 MI'y

421,25 MI'n

421,5 MI'n

421,75 MI'n

4. Ilpuemnuk OBY nHacTtpoeH Ha yactoTy 350 MI'11 1 HMeeT 4yBCTBUTEIBHOCTD TI0 OCHOBHOMY Ka-
Hany -100 nb. Yacrora nomexu 300 MI'n. Haiith ypoBeHb BOCIIpUMMYHMBOCTH K IOMEXaM MO KaHalam
no6oyHoro npuema. Ckopocts yobsiBaHus BocpuuMunuBocTH | = -20 nb/nek, ociabneHre BOCIPUUMYH -
BOCTH 110 TOOOYHOMY KaHAITy TIpremMa oTHOCUTeIbHO ocHOBHOTO C = 80 1b;

-18,66 nb

-19,77 nb

-20,88 nb

-21,99 nb

5. KakoBa BelM4MHA MIMPHUHBI IUAarpaMMbl HAIIPaBICHHOCTH U KO3 (PUITMEHTa yCUTICHNSI aHTEHHBI
CITYTHUKOBOW CHCTEMBI CBsI3H, paboratomeid Ha yactore 2 [T, umeromeir auametp 2.4 m u KII[ n =
0,757

G =226 nb, 26 = 1,59°

G=3,37 nb, 20 = 1,89°

G =448 nb, 26 =2,19°

G =5,59 nb, 20 = 5,49°

6. GSM-1800 anrenna umeet aneptrypy 1,4 M. Onpenenuts rpanuily 30Hsl @payHrodepa 1
JTAHHOW aHTECHHBI.

23,52 M

24,63 m

25,74 m

26,85 m
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7. BeicoTa mojBeca aHTeHH JBYX OoAHOTUIHBIX aHTeHH PPJI h = 36 M. Ha xakoe makcumanbHOe
PacCTOSIHME MOYXHO Pa3HECTH JIAHHbIE AaHTECHHBI?

46,62 kM

47,73 km

48,84 xm

49,85 km

8. Ompenenuts OyIeT M KacaTbes neppas 30Ha OpeHens 3eMHON MOBEPXHOCTH, €CIIA PACCTOSHUE
Mexay nBymsi antrenHamu PPJI r= 16 kM., ux padodas gacrora 1800 MI'11, a BeicoTa MojiBeca aHTEHH h =
30 m.

p=20,71 m — Oymet

p =25,82 M — He Oyner

p=30,93 m — Oyzer

p =36,04 M — He Oyzner

9. OnpenenuTh MPOIMYCKHYIO CITIOCOOHOCTh KaHajia CBsI3U, eciii oTHomeHue Pc/Pmr cocrasmser 20
nb, a mmpuHa noiocel nponyckanus Af = 3.1 k'

23,011 K6ut/c

25,122 Koéurt/c

27.233 Kburt/c

29,344 Kour/c

10. Kakomy ypOBHIO MOIITHOCTH COOTBETCTBYET BBIXOJIHAS MOIIIHOCTh NiepeAaTdynka B 1 kB1?

10 nbBT

20 n1bBT

30 nbBT

40 nbBT

11. OnpeaenuTs MUHUMAIBHYIO TIOJIOCY MPOIMYCKAHUS PATUONPUEMHUKA, €CITH HEOOXOaruMast I -
pHUHA TIOJIOCHI, 3aHUMaeMas IepeaBaeMbIM CUTHAIOM, cocTaBisieT 20 kI 11, HecTaOMIbHOCTh HECYIIEH Ya-
CTOTHI MepenaTyrka paBHa +-1 kI'1, HecTaOMIBHOCTH YacTOTHI reTeponuHa paBHa +-0,5 kI,

20 x['g

21,5 k'

23 x['g

25kl

12. Kakue 4acToThl MOOOYHBIX KaHAJIOB MOTYT CYIIECTBOBAaTh B CYNEPreTepOJIUHHOM PaJuONpH -
€MHHKE, €CIIi OPSI0OK KOMOMHAIIMOHHOTO KaHaia N = 27?

iy

fr - fia

fr + fou

fr + 2fg

13. 3MeHeHne CTPYKTYpbl CIIEKTpa CUTHaja Ha BBIXOJAE PAAUONPUEMHHKA IIPH OJHOBPEMEHHOM
BO3/ICHCTBHM CUTHAJIA U PAJHONOMEXH, YACTOTa KOTOPOU HE COBMAJAET C YACTOTAMH OCHOBHOTO U OO0 -
HBIX KaHAJIOB IIPUEMA.

IIepexpécTHble HCKaXKEHUS

HNHTepMOTyIIINOHHBIE HCKAXKEHUS

bioxuposanue

Kommnpeccust (cxxatue)

14. BOo3HUKHOBEHHE MMOMEX Ha BBIXOJIE MPUEMHUKA NP JCHCTBUH Ha €ro BXOZE JABYX H Ooee pa-
JTUOTIOMEX, YaCTOThI KOTOPHIX HE COBIMAAIOT C YACTOTAMU OCHOBHOTO M TOOOYHOTO KaHAJIOB MIpHeMa.

IIepexpécTHble NCKaXKEHUS

HNHTepMOTyIIINOHHBIE HCKAXKEHUS

bioxuposanue

Kommnpeccust (cxxatue)

15. 3meHeHune ypoBHS CUTHAJIA UM OTHOIIEHUS! CUTHAJI-IITYM Ha

BBIXOJ/I€ PAJMOIIPUEMHUKA MIPU IEUCTBUM PAJUONOMEXH, YACTOTa KOTOPOM HE COBMANAET C YaCTO-
TaM{ OCHOBHOTO M MOOOYHBIX KaHAIOB MTPHEMa PaIUOTPUEMHUKA.

[TepekpEcTHbIE UCKAKEHUS
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HNutepMonynsiiuOHHbIE UCKAKEHUS

biiokupoBanue

Komnpeccus (cxxarue)

16. Yactota rerepoauna pasHa 20 MI'1, mpomexxyrounasi yacrora paBHa 0,5 MI'u. Uemy paBHa
4acTOTa 3epKAIbHOTO KaHaja?

20,5 MI'n

19,5 MI'n

21 MI'y

19 MI'y

17. Ecnmut ko3 pHUITMeHT YMHOXKESHHS YaCTOTHI IepeaTinKa paBeH 8, TO CKOJIBKO CyOrapMOHHK MO-
JKET CYIIIECTBOBATh B €r0 MOOOUHBIX U3ITYUCHHSIX ?

2

3

5

7

18. Kakne 4acTOoThl MHTEPMOIY/ISIITUOHHBIX M3JIYYCHHI MOTYT OBITh Ha BBIXO/E OOIIECH aHTCHHBI
nByx PIIJ[ ¢ wacroramu fl1 = 100 MI'ipu £2 = 150 MI'i?

50 MI'u

100 MI'g

125 MI'y

150 MI'y

19. CriocoOHOCTh TEXHHYECKOTO CPEJICTBA COXPAHSTH 3aJaHHOE Ka4eCTBO (DYHKIIMOHUPOBAHUS
MIpU BO3JICUCTBUM HA HETO BHEIIHUX MOMEX C PErJlaMEHTUPYEMbIMU 3HAUYECHUSMH [apaMETPOB B OTCYT-
CTBHE JOTOJHUTENIBHBIX CPEACTB 3AIUUTHI OT IOMEX, HE OTHOCSAUIMXCA K NPHUHLMIY ACHCTBUS WIH IO-
CTPOCHHS TEXHUUYECKOTO CPEJICTBA.

[ToMexycTOHYNBOCTh

ITomexo3auUIIEHHOCTh

YUyBCTBUTEIHHOCTH

N36upatenbHOCTh

20. CnocoOHOCTh TEXHHUYECKOTO CpPEJCTBA OCIAOMATh JAEHCTBHE SJCKTPOMArHUTHOM TOMEXHU 3a
CYET JIOMOJHUTEIBHBIX CPEACTB 3aLUTHI OT MOMEX, HE OTHOCSIIMXCS K MPUHLMITY JIEHCTBUS WU TO-
CTPOEHMS TEXHUYECKOTO CPEJICTBA.

ITomexycTONYNBOCTH

ITomexo3amuIeHHOCTh

UyBCTBUTEIBHOCTD

N306upatenbHOCTH

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. ICTOUHUMKY U1 peLenTophl 3J1eKTPOMarHuTHLIX oMeX. VX knaccudukanus.
. Curnans! u nomexu B OMC POC. Knaccuduxaiyst noMex o MecTOMON0KEHUIO U TUITY UCTOU-

N —

HUKA.

. HopmaTtuBHO-TeXHMYECKas JOKyMEHTalUs U cTaHAapThl B obnactu OMC.

. ICTOUHMKY UHIYCTPUAIBHBIX TIOMEX.

. Kimaccudukarnms nsnyuennii paamuonepeiaTauKkoB.

. Buzipl m060YHBIX U3TyyeHH epeaaTynKa.

. Hopmupyempie mapaMeTpbl OCHOBHOTO W3TYYCHHUS PaIHONepeaaTInKa.

. KonTakTHbIe momexu.

. [lapametps! anTeHH, Baustomue Ha OMC POC.

10. [TapameTpsbl, XapakTepU3yIOLIHe N3TYy4eHNE aHTEHH BHE TJIABHOTO JICTIECTKA.

11. KoapdummeHT cBsi3u ABYX aHTEHHBIX YCTPOIHCTB B 3aBHCHUMOCTH OT MX ITapaMeTPOB M OPHEH -

O 0 3 O L AW

Taluu
12. Knaccuduxanus mo6o4HbIX KaHAIOB CYNEPreTepOAMHHOTO paaHoIpUEMHHKA.
13. OcHOBHBIE U TOOOYHBIE KaHAIIBI paguornpuemMa. [lluprHa noa0ckl MPOMyCKaHHs.
14. Henuneitnbie 3 QeKThl B IPUEMHHUKAX: OJIOKUPOBAHUE U MIEPEKPECTHAS MOIYISLIMS.
15. Henuneitnble 3¢(exThl B pagMonpueMHUKe, 00YCIOBICHHbIE HHTEPMOIYIISALIMEH.
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16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
CBSI3U.
28.
29.
30.
31.
32.
33.

03N DN~ W~

N30upaTenbHOCTh U YyBCTBUTEILHOCTh PAIHONIPUEMHBIX YCTPOUCTB.

O06paboTKa CUTHAJIOB B OKOHEYHBIX YCTPOMCTBAX pagronprueMHnKa ¢ yaetom OMC.
DHepreTUUeCKUl MOTEeHIMAN PaJUOJIMHUH.
O6ecneuenrie OMC Ha pa3IUYHBIX CTAIUAX CO3MaHMs U dKcruryararuu POC.
[ToHsiTHE PaIMOYaCTOTHOTO pecypca, pacipenesaeHue 4acToT B coBokynHoctu POC.
. MexayHapoiHble OpraHU3alyy pacipeieeHus 4acToT.

MexayHapoaHOE peryJIupoBaHUe UCTIOIb30BAHUS PAUOYaCTOT.

Pacnpenenenne nojgoc 4acTOT MEXKIY palloCiIyk0amMu.

OMC Ha3eMHBIX U KOCMHUYECKUX PanoCiIyko.
OMC CIyTHUKOBBIX CUCTEM CBSI3H.

Pacuer xocMuueckoii IMHUU CBA3U.
[IpuHIUMIBI pacyeTa OTHOIIEHMS MOJE3HOIO CUTHAJIA K MEIIAIIIEMY Ha CIyTHUKOBOW JIMHUM

[ToHsiTHSI KOOPAWHAMOHHOMN 30HBI, KOOPAMHALMOHHOTO KOHTYpa M PACCTOSHUSI.
[Tpo6nembr DMC CITyTHUKOBBIX CHCTEM CBSI3U C HA36MHBIMU PATUOCITYKOaMHU.
Kpurepuun OMC niist paarociy:x0 U yCITIOBUS WX BBITIOTHEHUS.

ITpocteie nokazarenu OMC.
I'pynnoBsie nokazatenn IMC.
O6061mennble nmokazarenu IMC.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY

. OMC paamornepeaaronux yCTpoucCTB.
. OcobGeHHOCTH aHTEHHO-(UAEPHBIX YCTPOUCTB B 3a1adax OMC.
. Pacipoctpanenue paanoBonH B 3amadax OMC.
. OMC paguonpueMHbIX YCTPONCTB.

. XapaKTepUCTHKA TEXHUIECKUX KaHAJIOB yTEYKH WH(POPMALIUU
. Meronpl 1 cpeacTBa 3alUThl HHOPMALUU
. Opranuszanust ciy>k0bl paTuOKOHTPOJIS

. PerynupoBanue ucnosiabp30BaHus paalodyacTOTHOTO pecypca

9. UnayctpuaibHble paIuOTIOMEXH
10. PacueT OOKOBBIX JIEMIECTKOB JUAarpaMMbl HallpaBIEHHOCTH aHTEHHBI.
11. Pacyer ypoBHE# rapMOHUK U CyOrapMOHUK ME€PEIATYUKOB.

12. PacueT sHepreTuuecKoro nNoTeHIMana JIMHUYU CBS3H.
13. Onpenenenne DMC npu NpOEeKTUPOBAHUU paguopeneHbIX TMHUM U 3C CIIyTHUKOBBIX CUCTEM

CBA3U.

14. Onpenenenne DMC AByX CITyTHUKOBBIX CUCTEM CBSI3H.

UccnenoBanne r¢pdexra nepekpecTHbIX uckaxkenus B PITY

14.1.4. Tembl 1a00paTOpHBIX padoT
UccnenoBanne OMO B ropoiCKHX yCIOBUSIX.
UccnenoBanue 3¢pdexra 6mokupoanus B PITY
HccnenoBanue 3¢pdexra narepmonysauuu B PITY

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU

310POBbS U HUHBAJINAOB

Jlnst I ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonmomHUTEIbHBIE MaTepUaIbl OIICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U UHBAJIUJIOB

Kareropuun
o0yJaronmxcs

BI/II[I)I JOIIOJTHUTCJIIBHBIX OILICHOYHBIX
MaTrcpualioB

DopMBbI KOHTPOJISI U OTICHKU
pe3yabTaToOB 00yUCHUS

C HapymeHHIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCHbMEHHAs
IIPOBEpPKa

C napyueHusMu

CobecenoBanue 1o BOIpOcaM K 3a4eTy,

IIpeumy1eCTBEHHO YCTHasl IPOBEPKA
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

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

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

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

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

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

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

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

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

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

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

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

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