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 S ITPOI'PAMMA TMCHUITJIMHBI
MoaenupoBaHne YCTPOMCTB VISl CHCTeM 0eCIIPpOBOIHOM CBSI3U

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HanpasnenHocts (mpoduis) / cnenupanuzanus: CucreMbl paAnoCBs3U U PaMOA0CTyIA

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 3

Cemectp: 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jleknuu 32 32 4acoB
2 [IpakTryeckue 3aHATHA 14 14 4acoB
3 JlabopaTtopHbie pabOThI 34 34 4acoB
4 Bcero aynuTopHbIX 3aHATHN 80 80 4acoB
5 CamocTosiTenpHas paboTa 64 64 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

Ok3ameH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 15 or « 28 » 6 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
noueHt kag. TOP A. 5. lemumoB
accucteHT kad. TOP S1. B. Kprokos

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TOP A. A. Tenbuep
OKCIEPTHI:

3aBenyrouuii kadeapoi TeIeKoMMY-
HUKalUil 1 OCHOB PaJUOTEXHUKH

(TOP) A. A. l'enbuiep
JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
bazoBas Teopernyeckas moAroToBKa 1o METo/laM U OCHOBaM MOJICITHPOBAHUS.
OcBOeHUE METOI0B UMUTALIMOHHOTO MOJIETUPOBAHUS.
OcBoeHHE COBPEMEHHBIX HHCTPYMEHTOB MOJICIIMPOBAHUS.

1.2. 3amaum AMCHUIIIMHBI
— OcBocHHE METOIOJOTHYECKUX OCHOB MOJICTUPOBAHUS M MPUHITUIIOB CHCTEMHOTO TIOX0/1a
— Ilomyuenue ycTONYMBBIX HABBIKOB MPAKTHUYECKOM paOOTHI IO MOJICITHPOBAHHMS O€CIIPOBOIHBIX
CHCTEM CBSI3U.

2. Mecto mucunniuebl B ctpykrype OIIOII
Jucuunnuna «MoaenupoBaHue yCTpOHCTB i1sl cucteM OecripoBoanoit cesizu» (b1.B.JIB.5.2) or-
HOCHUTCS K 010Ky 1 (BapuaTHUBHAs 4acTh).
[IpeamecTBYIOMMUMI JUCHUTUIMHAME, (OPMUPYIOIIMMHU HadaJIbHBIC 3HAHUSA, SBISIOTCS: OCHOBBI
MOCTPOEHUS! MHYOKOMMYHUKAIIMOHHBIX CUCTEM U CETEH.
[Tocnenyromume TUCHUATUTMHAME SBISIOTCS: PaguonpremMHble yCTpOCTBAa CHCTEM PaluOCBSI3U U
panuonoctyna, TeopeTuueckue OCHOBBI COBPEMEHHBIX TEXHOJIOTHI OeCTpOBOIHOMN CBSI3U.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— IIK-15 ymenuem pa3pabarsiBaTh 1 0GOPMIISATH PA3IMYHYIO IPOEKTHYIO U TEXHUYECKYIO TOKY-
MEHTAIHIO;

— IIK-19 rotoBHOCTBIO K OpraHu3aniy padoOT MO MPAaKTUYECKOMY HCIOJIb30BAaHMIO U BHEApE-
HUIO PE3YNIbTAaTOB UCCIIEOBAHUI;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HATh OCHOBBI UMUTAI[MOHHOTO MOJIEJIMPOBAHMS; OCHOBBI IIJIJAHUPOBAHUSI KCIIEPUMEHTA.

— yMeTb CTPOUTHh UMHUTAIIMOHHBIE MOJIENIN YCTPONUCTB PaJAHOAIEKTPOHHBIX CUCTEM; aHAIU3HPO-
BaTh YyBCTBUTEJILHOCTh PaHee OCTPOEHHON MoJIeNH; (hOpMYIUpPOBaTh 3a/1au, KOTOpble HEOOXOAUMO pe-
IIUTh UMUTALMOHHBIM MOJEINPOBAHUEM.

— BJAJleTh COBPEMEHHBIMU TEXHOJIOTUSIMM MMHUTALMOHHOTO MOJAEIMPOBAHUS; HABBIKAMU ILIa-
HUPOBAHUS U MPOBEIECHUS IKCIIEPUMEHTA.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPE/CTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 80 80
Jlexknuu 32 32
[IpakTnueckue 3aHATHS 14 14
JlaboparopHbie pabOTHI 34 34
CamocrosTenpHas paboTa (BCero) 64 64
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 16 16
[IpopaboTka TeKIMOHHOTO MaTepHrala 30 30
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (6e3 sx3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO6miast TpyI0€MKOCTb, 4 180 180
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3auernble EauHub!

5.0

5.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

~—_ (D]
= o o 2 g Z =
: R o S O = 5
=2 jas] O O < = (O] s
Y s 3 s FoS 2 0
HasBaHus pa3aenoB IUCIUTUIUHBI < ) a, o, o 2 &5
= = S s 5 O s £
= |8 S | ad g
= © S =
6 cemecTp
1 MeTonosoru4eckue OCHOBBI MOJEIUPO- 2 0 4 4 10 IIK-15, IIK-19
BaHUS
2 MopenupoBaHue pauo3JIEKTPOHHBIX 4 2 8 4 18 |IIK-15, ITIK-19
YCTPOMCTB U KaHAJIOB CBSI3U
3 MopenupoBaHUe CUTHAJIOB B CUCTEMAX 8 4 6 12 30 IIK-15, IIK-19
nepeaadnd HHPOpMaIum
4 MonenupoBaHHU€ KaHAJIOB C MHOXKeE- 4 0 0 4 8 IIK-15, IIK-19
CTBEHHBIM JOCTYIIOM
5 MogenupoBaHue CUTHAJIOB € pacluupe- 4 2 8 12 26 |IIK-15, ITK-19
HUEM CIEeKTpa
6 MoaenupoBaHue MPOCTPAHCTBEHHO- 2 0 0 6 8 [K-15
BPEMEHHOTO KOJTUPOBAHHMS
7 MoaenupoBaHUe CUCTEM MOOMIIEHOM 4 4 8 12 28 |TIK-15, TIK-19
CBSI3U TPETHETO MOKOICHUS
8 MonenupoBaHue paguopeeHHbIX Ch- 2 2 0 8 12 |TIK-15, T1IK-19
CTEM CBSI3U
9 MoaenupoBaHu€ CITyTHUKOBBIX CHCTEM 2 0 0 2 4 [IK-15, TIK-19
CBSI3U
Hroro 3a cemectp 32 14 34 64 144
Hroro 32 14 34 64 144
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIIASIM)
ConeprkaHue pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
2 =
2 > 5
HaszBanwus pasznenos CopeprkaHue pa3esioB JUCHUTLITUHBI (110 JIEKIUSM) - &5
o E
59 2 =
a Q2
~ S
6 cemecTp
1 Metononoruueckue OcuosubIe nionoxenns, Kimaccupukamnus Mmoenei, 2 [K-15
OCHOBBI MojieTupoBanusi | [IpUHIMIIBI TOCTPOCHHE MaTEMAaTUYECKUX MOJIETICH,
[TpuHIUIIBI CUCTEMHOTO MOAXO0a B MOJICTTUPOBAHUH,
[ToHsITHE O BRIYUCIUTEIHHOM IKCIIEPUMEHTE
Hroro 2
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2 MoaenupoBaHue udposoii kaHa CBsA3M, MOJCIH (PU3NUSCKUX KaHa- [IK-15
PaarOdIEKTPOHHBIX JIOB, TMHEWHBIN (QUIBTPYIOLINI KaHaJl, TMHEHHBIN
YCTPOWCTB U KaHAJIOB GUIBTPYIOLIUI KaHAI ¢ IEpEMEHHBIMU MTapaMeTpaMu
CBASH Hroro
3 MogaenupoBaHue IIpencraBieHne MOJIOCOBBIX CUTHAJIOB, KOMIUIEKCHAS IIK-15
CUTHAJIOB B CHCTEMax orubaro1as, BEKTOPHOE MpeACTaBICHNE CUTHAIIA,
nepeaayd HUHPOpMaIuK | KBaJIpaTypHbII MOIYJIATOP, MEKCUMBOJIbHAS HHTEP-
¢bepennus punptp HaiikBucra, hopmMupyronimii
¢wunbTp HaiikBucra st ycrpanenust MCU, ¢pusuue-
CKHU-peann3yeMblil GOpMUPYIOLINHI QUIBTP «IIPUIOJI-
HSTOTO KOCHHYCa», POPMUPYIOIINN GHIBTP AT CO-
IJIACOBAHHOTO MpHeMa CUrHasioB. DUIbTp «KOpeHb U3
MIPUTIOTHATOTO KOCUHYCa», KBapaTypHas ¢a3zoBas
monyssiust (QPSK), ctpykrypnas cxema QPSK mo-
nynaropa, moaenuposanue cnekrpa QPSK curnaina ¢
nomoIbio GuiIsTpoB HallkBrCTa, MOITYIISAIINAS
1/4ADQPSK,opTroronansHasi MOAYJSIHS, OUOPTOTO-
HaJbHbIE CUTHAJIBI, IEMOAYISALUS (KOPPEISIIUOHHBIN
IIPUEM) OPTOTOHAIBHBIX CUTHAJIOB, OLIEHKH [TIOMEXO0Y-
CTOMYMBOCTHU MIPU KOTEPEHTHOM IIPHUEME, OPTOTOHAb-
HO€ YaCTOTHOE MYJIbTUIIJIEKCUPOBAHUE TAHHBIX
(OFDM)
Hroro
4 MonenupoBaHue MHOKeCTBEHHBIN JOCTYM C YaCTOTHBIM pPa3/ICICHUEM, TIK-15
KaHaJoB C MHO’KECTBEHHBIN JJOCTYN C BPEMEHHBIM Pa3/ieICHUEM,
MHO>KE€CTBEHHBIM MHO>KECTBEHHBIH JI0CTYI C KOJAOBBIM Pa3elICHUEM,
JOCTYIIOM MHO’KECTBEHHOU JJOCTYN C OPTOTOHAJIbHBIM 4acTOT-
HbIM MyJabTHILIEKcHpoBanueM (OFDMA)
Hroro
5 MonenupoBaHue IIceBnocnydaliHble IOCIIEI0BATEIBHOCTH U UX CBOM- IIK-15
CUTHAJIOB C CTBA, JINHEWHBIE MTOCJIEI0BATEIBHOCTH MAKCUMAIbHOU
pacIIMpeHUEM CIIEKTpa | AJIMHBI (M-1I0CJIEN0BATENBHOCTH ), TOCJIE0BATENBHO-
ctu ['onpa (g-mocienoBarenbHOCTH), TOCIE0BATEb-
Hoctu Kacamu (k-nocienoBarensHOCTH).
Hroro
6 MonenupoBanue Kanan nepegaun nannsix aisa cucreM MIMO 2x2, me- [IK-15
NPOCTPAHCTBEHHO- TOJIbI OLIEHKH COOOIIEHHSI 110 MPUHUMAEMOMY CUTHa-
BPEMEHHOT'O ny
KOJIMPOBAHMS Hroro
7 MonenupoBaHue Cucremsl GSM, paguonoctyt, cucteMsl UMTS n [IK-15,
cuctem moomnsHOM cBsizu | EDGE, CDMAZ2000, 3BOMIOIMS cCHCTEM TOIBUKHON [IK-19

TPETHET0 MTOKOJICHUA

CBs3H BTOPOI'O ITOKOJICHUA B CUCTEMBI TPETHETO IMOKO-
JIeHUS, TyTUIEKCHAs Tiepeiaya JaHHBIX, 000PY/IOBaHHE
TTOIBM)KHOMU CBSI3W, KaHaJl CHHXPOHU3AIINH, TTepeada
COEIMHEHMS — XOH/I0BEP, MAKEThl IAHHBIX U MIPOU3-
BOJIBHOTO JTOCTYTIA, (PU3UIECKIE BOCXO SN 1 HHC-
XOISIIMKA pazfiensieMble KaHalbl, TOMEXOBOE BIIUSHHE
MOJIb30BaTEeIICH IPYT HA IpyTa

Hroro
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8 MoaenupoBaHue O6mwme npunnunbe! noctpoenust PPJI, moctpoenue 2 [IK-15
panuopeneinbix cucteM | nposetoB L[PPJL, pacuer ypoBHEl curnanos
CBS3U Hroro
9 MoaenupoBaHue CnyTHUKOBBIE CUCTEMBI CBSI3U C UCITOJIb30BAHUEM 2 TIK-15,
CIyTHUKOBBIX CUCTEM re0CTAIMOHAPHBIX PETPAHCISITOPOB, CITyTHUKOBBIE [IK-19
CBSI3U CHUCTEMBI CBSI3H C UCTIOIH30BAHUEM HETeOCTaI[HOHAP-

HBIX

Hroro 2
Hroro 3a cemectp 32

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIETYIONUMHI ) AUCITUTUIMHAME TPEJICTABIECHBI B TabmuIe 5.3.
Tabmura 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHON AUCUUIUIHHBL, 17151 KOTOPBIX HEOOXOAUMO U3yYCHHE
HaunMeHoBanye TUCIUATUIAH o0ecreunBamuX U 00eCIeYNBAEMbIX TUCIUTTAH

1 2 3 4 5 6 7 8 9

[IpeaumecTByromue JUCHUIINHBI
1 OcHOBBI TOCTpOEHUS UHPO-
KOMMYHHMKAIIMOHHBIX CUCTEM + + + + + + + + +
U ceTen

[Tocnenyromue TUCHUIIIIUHBL

1 PaguonpueMHbie yCTpou-
CTBa CUCTEM pPaJHOCBI3U U pa- + + + + +
JHOA0CTyIIa
2 Teopetuueckue OCHOBBI
COBPEMEHHBIX TEXHOJIOTUI + + + +
0OeCTPOBOTHOM CBS3H

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMILIMHBI, 1 BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINMA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIOB 3aHS -

THH

§ Bunnl zanstuit

= .

5 = S S

g & ® S 8 @DOpMBI KOHTPOJIS

= % . .

S = < © c%

° = = O

A =

TIK-15 + + + + JlomariiHee 3ananue,

KoHCcekT caMOIIoAroTOBKH,
OtyeT no nabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATUSX,
Tect

CornacoeaHa Ha noptane N2 40112



TIK-19 + + + + Jomarraee 3aganue,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-

6ote, Onpoc Ha 3aHATHUSX,

Tect

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
2 = =
o O T
& > O
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT z 7 & 5
o S E
= o, =
a o 2
~ S
6 cemecTp
1 MeTtononornueckue bubmmorexu Simulink, co3ganue mpocToit Mmoaenn 4 TIK-15
OCHOBBI MOJICTTUPOBAHHA | - 4
2 MonaenupoBaHue MonenupoBanue nepeaaronieil 4acTa mudpoBo CH- TIK-15
PaIOdIEKTPOHHBIX CTEMBI CBSI3U
YCTPOICTB U KaHAJIOB Wroro 8
CBSI3U
3 MoaenupoBaHue MonenupoBaHue MpueMHUKa MUPPOBOK CUCTEMBI 6 [IK-15,
CUTHAJIOB B CUCTEMAX CBSI3U [IK-19
nepenaun “HGopmManuu Vroro 6
5 MogenupoBanue MopenupoBaHue CUCTEMbI BOCCTAHOBIICHHS HECYLIE- 8 [IK-15
CUTHAJIOB C ro xKojeOaHus
[IUPEHUEM CIICKT
PACIIMPEHHEM CHIEKTPA | py o 8
7 MoaenupoBaHue MopenupoBaHUe NETIN CUMBOJIBHONM CUHXPOHU3ALUN 8 [IK-15
CUCTEM MOOWIILHOM CBSI3U Vroro 8
TPETHEro MOKOJICHUS
Hroro 3a cemectp 34
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8. 1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
g v o
= 2 E
3] ==
g O 5
) ]
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o S E
X 8 =
2 o 2
= S
6 cemecTp
2 MonenupoBanue Hudposas MHOTOMO3UIMOHHAS MOAYIALHS QAM, 2 [IK-15,
PaIrO3IEKTPOHHBIX APSK [IK-19
YCTPOWCTB U KaHAJIOB Virtoro >
CBSI3U
3 MogaenupoBaHue OFDM wmonynsauus, ¢popmupoanue OFDM cumBoia 2 [IK-15,

CornacosaHa Ha noprtane N2 40112




CHUTHAJIOB B CUCTEMAaX aBpB I1K-19
nepenaun HHPOpMaIIH Virtoro
5 MonenupoBanue AJNTOPUTM I'€HEPUPOBAHUS M-TIOCIIE0BATEILHOCTH, [IK-15,
CUTHAJIOB C nociaenoBareiarHocT ['onga u Kacamu. TIK-19
pACIIMPEHUEM CIEKTpa | pr
7 MoaenupoBaHue Cuctembl GSM, paanonoctyn, cucrembl UMTS u 4 TIK-15,
cuctem moomnbHO# cBsi3u | EDGE, CDMA2000, 5BOIIOLHS CUCTEM IOABHKHOM IIK-19
TPETHETO MOKOJIECHUS CBSI3U BTOPOTO TTOKOJICHUSI B CUCTEMBI TPETHETO MTOKO-

JIeHUs, TyTUIEKCHAs Tepeada JaHHBIX, 000pyI0BaHUE

TOJBMKHOM CBSI3M, KaHAJl CHHXPOHHU3AIMHU, ITepeada

COCIMHEHHS — XOHJIOBEP, MAKEThI IAHHBIX U MPOU3-

BOJIBHOTO JIOCTYTIA, (PU3UYSCKHE BOCXOIAIINI 1 HHC-

XOISIIHNMA pa3iesieMble KaHaJbl, TOMEXOBOE BIIUSHHE

MOJIb30BaTeNIe IPYT HA Ipyra

Hroro 4
8 MoznenupoBanue Pacuer nponera PPJI npsimoii BuAMMoCTH [IK-15,
PaMOPENCHHBIX CHCTEM | pr o b [IK-19
CBSI3U
Hroro 3a cemectp 14

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Busl caMoCTOATENTBHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIHH

3 z 5
s 3%
Buasl camocToSTENLHOM & >~ O
HasBanwus paznenon = = a = @DopMBbI KOHTPOJIS
6 (] = O
paboThI 4 s 2
=S 2 2
a <
= S,
6 cemecTp
1 Metononoruueckue [IpopaboTka JIeKIIMOHHOTO 2 |IIK-15, | lomaiHee 3afgaHue,
OCHOBBI MOJICJIUPOBAHUSL | MaTepHalia TIK-19 KoHcnexT caMonoaroros-

7 ku, Onpoc Ha 3aHATHIX,
Otuer no 1abopaTtopHOU
pabote, Tect

OdopmieHre 0TYETOB T10
JabopaTOpHBIM paboTam

Htoro 4
2 MogenupoBaHue [ToaroroBka k mpakTuue- [IK-15, JlomarliiHee 3a1aHue,
Panno3NEKTPOHHBIX CKWM 3aHSITHSIM, CEMHUHA- I1K-19 Onpoc Ha 3aHaTusax, Ot-
YCTPOWCTB U KaHAJIOB pam 4eT 1o 1abopaTopHOil pa-

BSI3H Te, Tect

CBA3 OdopmieHre 0T4ETOB 110 2 Gore, Tec

nabopaTOpHBIM paboTam

Hroro
3 MoaenupoBaHue [ToaroroBka k mpakTuue- TIK-15, JloMaiiHee 3aganue,
CUTHAJIOB B CUCTEMAaX CKHMM 3aHSITHSIM, CEMHUHA- TIK-19 KoHcriexT caMoIoaroros-

nepeaaun HHGOPMAIIMK | pam ku, OTueT no Jabopartop-
[TpopaboTka TeKIHOHHOTO 4 HoH pabore, Tecr
Marepuaia
OdopMieHHE OTYETOB TT0 4
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JabopaTOpHBIM paboTam

Hroro 12
4 MogenupoBaHue [TpopaboTka TeKIHOHHOTO [IK-15, Omnpoc Ha 3aHsATUAX, Tect
KaHAJIOB C Marepuana I1K-19
MHOKECTBEHHBIM Vroro 4
JIOCTYTIOM
5 MoaenupoBanue [ToaroroBka k mpakTuue- 4 [IK-15, JlomaliiHee 3a1aHue,
CHTHAJIOB C PACIIUPEHUEM | CKAM 3aHSATHUSIM, CEMUHA- [IK-19 Koncnekr camonoaroron-
CHeKTpa pam ku, OTder o naboparop-
HOU te, TecT
[TpopaboTka JIEKITMOHHOTO 4 ofi pabore, Tec
Marepuaia
OdopmiieHre 0TIETOB 110 4
naboparopHbIM paboTam
Hroro 12
6 MonenupoBanue [TpopaboTka JIEKIMOHHOTO IK-15 Koncnekt camonoaroros-
MPOCTPAHCTBEHHO- Marepuaa ku, Tect
BPEMEHHOTO KOJTUPOBAHHMS
PEMEHHOT'O KOIUPOBA Wroro
7 MonenupoBanue cucteM | [loaroroBka K rnpaxktuye- [IK-15, JomaiHee 3ananue,
MOOWJIBHOM CBSI3U CKHUM 3aHSATUSIM, CEMHHA- I1K-19 Koncnekr camonoaroron-
TPETHEro MOKOJICHUS pam ku, Onpoc Ha 3aHATHUSIX,
[TpopaboTka TeKIHOHHOTO 4 OTgeT Hf)r 11260paTopHoi
T T
Mmarepuaina pabote, 1ec
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
Hroro 12
8 MozaenupoBaHue [ToaroroBka k mpakTuye- TIK-15, JloMamHee 3aganue,
paluoOpENEHHBIX CUCTEM | CKUM 3aHATHSIM, CEMHHA- [IK-19 Koncnexr camonoaroros-
CBSI3U pam ku, Tect
[IpopaboTka TeKIIHOHHOTO 4
Marepuaia
Htoro 8
9 MopenupoBaHue [TpopaboTka JIEKIIMOHHOTO 2 |IIK-15, Ompoc Ha 3ausTUAX, Tect
CITyTHUKOBBIX CUCTEM Marepuasa I1K-19
CBASH Hroro 2
Hroro 3a cemectp 64
[ToaroroBka u caava HK3a- 36 DK3aMeH
MEHa
Hroro 100
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

OneMeHTHl yueOHOH

MaxkcuManbHBIN

MaxkcuManbHbBIN

MaxkcuMabHbIA

Bcero 3a
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Oasi 3a mepuo
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon PHOT
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
JomarniHee 3ajaHue 3 6 6 15
KoHncnekt camonoaroron- 5 15
KH
Onpoc Ha 3aHATUSIX 4 4 2 10
Otuet no nabopaTopHOii 15
pabore
Tect 5 5 5 15
Hroro makcumym 3a nepu- 22 25 23 70
on
DK3aMeH 30
Hapacratomum nurorom 22 47 70 100
11.2. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% 10 89% oT MakcuMabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
Ilepecyer cymmbl OaioB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74 D )
TIOBJIETBOPUTEIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTieueHrue TUCIHIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Iudposas MoOuIbHas paauoCBsa3b: yueOHOe nmocolue g By3oB / B. A. Iankun. - 2-e u3z.,
nepepad. u jpom. - M. : T'opsiuast nunus - Tenexom, 2012. - 592 c. (manuuue B 6ubmmnorexke TYCVYP - 40
9K3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoi pagnocBs3u: Y4ebH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nannuue B 6ubmmotexke TYCYP - 42 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. MonaenupoBanue yCTPOUCTB I CHCTEM OECHPOBOAHON CBsI3U [DIEKTPOHHBIN pecypc]: Me-
TOMYECKOE TIOCOOME NIl MPAKTUYSCKUX 3aHSATHH M OpPraHu3aldd CaMOCTOSTEIIbHON paboThl CTYJCHTOB
HarnpasieHus 210700.62 «MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTMH U CHUCTEMBbI CBs3w» / AGeHos P. P. -
2014. 96 c. - Pexxum noctyma: http://edu.tusur.ru/publications/3866 (nata oopamenwus: 23.07.2018).

2. MonenupoBaHue yCTPOMCTB JJII CHCTEM OECIPOBOAHON CBSI3U [DIIEKTPOHHBIN pecypc]: Me-
TOJMYECKUE YKa3aHUs K JIAOOpAaTOpPHBIM paboTam ais ctyaeHToB Hampasierus 210700.62 «Mupokommy-
HUKAIIMOHHBIE TEXHOJOTHU M CcHUCTeMbl cBsizu» / AbGenoB P. P. - 2014. 60 c. - Pexxum noctyma:
http://edu.tusur.ru/publications/3865 (mara obpamenus: 23.07.2018).

3. Marematnueckoe MOACIUPOBAHUE PAAUOTEXHUUYECKUX YCTPOMCTB M CUCTEM [DJIEKTPOHHBIN
pecypc]: YueObHo-MeTonuIeckoe ocoOre K MPaKTUICCKUM 3aHSATHSAM M OpTraHU3aIl[ii CaMOCTOSTEIHHON
pa6otet / AbGenoB P. P, Temmep A. A. - 2013. 21 ¢ - Pexum pgocryna:
http://edu.tusur.ru/publications/2948 (mara obpamenus: 23.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIsl JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3y4eHUM IUCLUMIUIMHBI PEKOMEHIYETCS MCIOJb30BaTh 0a3bl JaHHBIX M HH(OpMAIH-
OHHO-CIIPaBOYHbIE cUCTeMBbI, K KOoTopeiM y TYCVYPa ectp moctyn https://lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue JAJIsl NPAKTHYECKUX 3aHATHI
VYuebHast aynmuropus « Beraucnurenbhsiii 3am» / KoMmnbroTepHsIii Kiace
yueOHasi ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEICHUS 3aHITHIA TaO0OPaTOPHOTO THIA
634034, Tomckas obnactse, . Tomck, Bepmununa ynuia, 1. 47, 318 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- Jlocka MapkepHas;

- DKpaH Juid IPOEKTOpPa;

- 8 pabounx crannuii Ha 6a3e mporeccopoB AMD Athlon II X2;
- 2 pabounx ctaHmmii Ha 6a3e mpomeccopoB Core 2 Duo;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

- 7-Zip

— Adobe Acrobat Reader

— Algorithm Builder

— Altera Quartus Prime Lite Edition

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)
— Keysight SystemVue

— LibreOffice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— Mozilla Thunderbird

— Net-Simulator

— PDFCreator

— PTC Mathcadl3, 14

— Qt Framework (Open Source)

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer

— WinDjView

— XnView

13.1.3. MaTepuaJibHO-TEXHHUYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaToOpHbIX padoT
VYuebnas aymuropus «L{udposas cBa3b» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpus ISl IPOBENCHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckast obnactsb, . Tomck, Bepmmununa ynuia, 1. 47, 309 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- 10 pabGouux cranmuii Ha 6a3e nporeccopos Intel Core 15;

- Jlocka MarHuTHO-MapkepHas Brauberg;

- Otnanounsie arel DEO-NANO na 6aze I[IJIMC Altera Cyclone IV (4 mir.);

- Otnagounsie wiatel DEO-CV-board na 6a3ze ITIJIUC Cyclone V (6 mirt.);

- CToiiku ¢ TeleKoMMyHHKannoHHBIM obopynoBanueMm "TETRA" (oOopynoBaHue TpaHKHHTOBOW
0ecrpoBOJJHOM CBS3M) C CUCTEMOM NMUTaHUS U BEHTUJISLINN;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)
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— Keysight SystemVue

— LibreOffice

— Mathworks Matlab

— Microsoft Office 2010 u HrKe

— Microsoft Windows 8.1 u Himke
— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl3, 14

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer
— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpPaMMHoOe o0ecneuyeHue ISl CAMOCTOSATeIbHON padoThl
Jist caMOCTOSITENNbHOM paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi MmeOerb;

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

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSAIMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSI U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO Ha3HAYEHHSI.

[Tpu 3aHATHAX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB NMpuema/nepesa-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHON CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyaronyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 11 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

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

14.1.1. TecToBbIe 3a7aHUA

MHOXeCTBEHHON JOCTYH C OpPTOTOHAIbHBIM YAaCTOTHBIM pa3felIEHuEM, YCIOBHS OTCYTCTBHS MEX-
KAHAJIbHBIX TIOMEX:

1) Kaxpiii kaHan BeleT mepenady Ha MOJAHECYIUX B BBIJCICHHOW TOJI0CE YaCTOT, yCIOBUEM OT-
CYTCTBUSI MEKKaHAJIbHBIX TTIOMEX SIBJIIETCSI OPTOTOHAILHOCTD MOAHECYIIUX B BBIICICHHOW CHCTEME TOJIO -
Ce 4acToT

2) Kaxaplif kaHan BeeT nepenadyy Ha MOAHECYIIUX B BBIJCICHHON MOJ0CE YaCTOT, YCIOBUEM OT-
CYTCTBUSI MEKKAHAIBHBIX TIOMEX SIBJISIETCS] (PUITBTPAIIHS KAHATBHBIX CUTHAJIOB 110 YaCTOTE;

3) Kaxnaplii KaHan BeeT Mepeiayy Ha MOJHECYIIMX B BBIJICJIEHHOM MOJ0CE YacTOT, YCJIOBUEM OT-
CYTCTBHSI MEKKaHAJIbHBIX TTOMEX SIBJSIETCS BBEICHUE 3alUTHOrO nHTEpBaia B OFDM cumBor;

4) Kaxplil kaHasl BeJET nepeAady Ha MOJHECYIIUX B BBIIEICHHOM MOJIOCE YACTOT, YCIOBHEM OT-
CYTCTBHS MEXKaHAJIbHBIX [TOMEX SIBIISIETCS BBEJIEHUE 3aIIUTHOTO UHTEpBAJa M0 YacToTe

KBanparypHoe npencTaBieHue y3KONOoJI0CHOTO CUTHAA:

1) S(t) = i(t)cos(mt) —q(t)sin(mt), rme i(t) u q(t) MEIICHHO MEHSIOMMECS AMIUIUTYIbI, COOTBET-
CTBEHHO cHH(pa3HAas U KBaJpaTypHas

2) S(t) = A(t)cos(mt), rne A(t) nelicTBUTENbHASI MEUIEHHO MEHSIOIIAsACS aMIUIUTY A

3) S(t) = i(t)cos(mt) —q(t)sin(mt), rae i(t) u q(t) KOMIUIEKCHbIE MEIJIEHHO MEHSIOIINECS aMILIH -
TyZbl, COOTBETCTBEHHO, CHH(}a3Has U KBaJlpaTypHas

4) S(t) = i(t)cos(wt) rae i(t) KOMIIIEKCHAs MEATICHHO MEHSIOIIASACS aMILTUTYa

Onpenenenne OFDM cumBoina:

1) Quckpetnbie orcyetsl OFDM cuMBona SBISIIOTCS Pe3yJIbTaTOM BBITIOTHEHUS 0OpaTHOTO JAHC-
KpeTHOTO TipeodpazoBanusi Pypee, B KOADOUIIMEHTH KOTOPOTO OTOOPaKEHBI CHMBOJIBI COOOIIICHHMSI

2) Quckpetnbie orcuetsl OFDM cumBoOna SIBISIFOTCS PE3YJAbTATOM BBITIOJHEHUS MPSMOTO AUCKPET-
HOTO MpeodpaszoBanus Pypre

3) Huckpetnbie orcuetsl OFDM cumBoIia sIBISIOTCS pe3yAbTaTOM BBIMOIHEHUS IPSIMOTO IUCKPET-
HOTO peoOpazoBaHusi Pypre,B KOIGGUIIMEHTH KOTOPOTO OTOOPAKEHBI CUMBOJIBI COOOIIICHHS

4) Juckpetnsie oTcuetsl OFDM cuMBOia SBISIOTCS PE3YJIBTATOM BBIMOJHEHUS OOPAaTHOTO JHC-
KpeTHoro npeodpazoBanus Oypoe

CHUMBOJI MOAYISINH B IU(PPOBBIX KaHAJIAX CBS3M...:

1) OnpeneneHHbI Ha KOHEYHOM HMHTEPBAJIe BpEMEHHN CUTHAI, IEPEHOCAIINI OUThI COOOIIEHNS.

2) OnpeneneHHblii HA KOHEYHOM MHTEpBale BPEMEHHU CUTHAI, B MapaMeTphl KOTOPOTO OTOOpaxke-
HBI (3arucaHbl) OUTHI COOOIIEHMS.

3) TpancnOpTHBIN CUTHAJI, TEPEHOCAIIMNA HHPOPMAITUIO

4) BuTOoBBII cUTHAJ, IEPEHOCAIINN COOOIIICHUE

Kakumu nmapamerpamu omnpenaenseTcs Tpedyemas moyioca nponyckanus nu@poBoro KaHaua CBS3H:

1) CxopocTsio niepeaaun HHGOPMAITHH

2) CKOpOCTHhIO Tiepeauu HHPOPMAIHH U CKOPOCTHIO KaHAJIBHOTO KOIUPOBAHUS

3) CKOpOCThIO KaHAIBHOTO KOIUPOBAHUS

4) CKopOoCThIO Mepelaur CUMBOJIA MOTYJISIIIUN

KakoMy yci0BHIO TOKHBI YIOBIETBOPATH T€HEPUPYIOLIUE MOIMHOMBI M-10CI€10BaTeIbHOCTH:

1) OpToronansHOCTH

2) [TonmmHOMBI TOJIKHBI OBITH TPOCTHIMU

3) Crenenp MonMHOMA JOJHKHA OBITH PaBHA JUIMHE PETUCTpPA CABUTA

4) Koo punpeHts! nonmHoMa MOT'yT IpuHUMAaTh 3HaueHust 0 wiu 1

[IInpOKONOIOCHBIE CUTHAJIBI 3TO:
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1) Curnazisl a1 KOTOPHIX MPOM3BEICHHE IIMPUHBI CIIEKTpa Ha MHTEPBAJ ONpPEAeIICHUs] HAMHOTO
OOJIBIIIE €IMHUIIBI

2) Curnansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH Hecyle

3) CurHainsl ¢ IMPUHOM CTIEKTpa CPaBHUMOM C HeCyIIei

4) Curnansl ¢ BBICOKOH CKOPOCTBIO Nepeaau nHPOopMaLuu

[IupoKoMnoNI0CHbBIE KaHAJBI CBA3H 3TO:

1) Kanansl ¢ upruHON CIIEKTpa CUrHaja HAMHOTO OOJIbIIeH CKOPOCTH Nepeaadn HHPOpPMaIIH

2) Kanaspl ¢ mmprHOM CHIEKTpa CUTHAJIA HAMHOTO OOJIBITICH HeCyIen

3) Kanauns! ¢ IMpUHOM CIIEKTpa CUTHajIa CPaBHUMOM ¢ HeCyleil

4) Kanansl ¢ BBICOKOW CKOPOCTBIO Mepeaun nHOopMaIuu

Kaxk omnpenensieTcsi CKopocTb KaHAJIbHOTO KOAUPOBAHHS:

1) CxopocTh, C KOTOPO MepenaroTCs CUMBOJIBI KO/Ia

2) CkopocTh, ¢ KOTOPO# KOZIep TeHepUpyeT OUThI KoJa

3) CxopocTh, C KOTOPO# mepeaaroTcs OUTHI COOOIIECHUSI TOCIIe KOTUPOBAHUS

4) OTHOIIEHUE CKOPOCTH Tepeiaud HHYOpMAIMK K CKOPOCTH Mepejadyl CUMBOJIOB KozIa

C Kako# 1eJIbI0 B CHCTEME CBSI3U C BPEMEHHBIM YIUIOTHEHHEM KaHAJIOB IMaKeThl MOOUILHON CTaH-
[IUU BBOJIUTCS 3aIIUTHBIN HHTEPBAI:

1) YcrpaneHus: MEXCUMBOJIBHON TTOMEXHU

2) [lepenauu ciy>keOHBIX KOMaH]T

3) CunxXpoHU3aUH

4) YcrpaHeHus MeKKaHAJIbHOU TOMEXHU

Kak onpenensercs ckopocThb nepenaun HHGOpMaImu

1) CkopocTh, ¢ KOTOPO#l epenatoTcs OUTHI

2) CkopOCTh, C KOTOPOI UCTOYHUK T€HEPUPYET OUTHI COOOIICHUS

3) CkopocCTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TTOCIIE KOAUPOBAHHUS

4) CKopOCTh, C KOTOPOH TIEPEIatOTCsI CUMBOJIBI MOTYJISITUN

MHOXeCTBEHHBIH TOCTYII C KOJOBBIM pa3JiefieHHEM, CIIOCO0 YCTpaHEHHS MEKKaHAIbHbBIX TTIOMEX

1) KonoBble kaHabl OPraHU3yIOTCS HA OCHOBE MPHUCBOEHUS KaXJAOMY KaHaTy WHIUBUAYATbHOTO
KOJIa ¥ KXKIBIN KOJI TIepelaeTCs MOCIE0BaTEIbHO BO BpEMEHH

2) KonoBble kaHabl OPraHU3YyIOTCS HA OCHOBE MPHUCBOEHUS KaXAOMY KaHATy WHIUBUAYATbHOTO
KOZIAa M KaXbI KOJ IEPEAAETCA Ha CBOEH YaCTOTE

3) KonoBble kKaHalIbl OPraHU3YIOTCS HA OCHOBE MPUCBOEHUS KaXJAOMY KaHaTy WHIUBUAYATbHOTO
KOJIa ¥ MEXKIY KOlaMH BBOAMTCS 3aILUTHBIN HHTEPBAI

4) (KomoBble kaHaIbl OPraHU3YIOTCS HA OCHOBE NMPUCBOCHMSI KaXI0MY KaHAIy MHIWBUIYaIbHOTO
KOJIa, YCIIOBUEM OTCYTCTBHUS MEKKAHAIBHBIX TIOMEX SIBIISICTCSI OPTOTOHAJIBHOCTH KOIOB

MHOXeCTBEeHHBIN JOCTYI C BPEMEHHBIM pa3elIeHueM, CIoco0 yCTpaHEHUS MEeXKaHAJIbHBIX MO-
Mex:

1) ITonp30BaTenu Ha UHTEPBAJIE KaJpa BEAYT Iepeaady Mocle0BaTeIbHO

2) ITonp30BaTenu BeAYT Mepeaady Ha pa3HbIX 4acTOTaxX

3) Kaxxnomy nosbp30Bartesio B KaJpe BBIACIAETCS BpEMEHHOE OKHO, B TEYEHUH KOTOPOTO OH BEJET
nepenavy, /Uil yCTpaHEHUS] MEKKaHAJIBHBIX TOMEX B KaKIOM OKHE BBOIHUTCS 3alIUTHBI WHTEpBA, B
TEUEeHUU Tiepejada He BEJeTCs

4) Ilonp30oBarenu Ha MHTEpBaJe Kajpa BEAyT Iepenady MOoCcIeI0BaTeNIbHO U B JJAHHBIE BCTABIISIOT
3alIMTHBIA UHTEPBAII

Kaxk omnpenensiercsi ckopocTb nepeaayn HHPOPMAIIH:

1) CxopocCTh, C KOTOPOH MepeatoTcs OUThI

2) CkopocTh, ¢ KOTOPOH UCTOYHUK T'€HEPUPYET OUTHI COOOIICHHS

3) CxopocCTh, C KOTOPO# mepenatoTcs OUTHI COOOIIEHUSI TOCIIe KOTUPOBAHUS

4) CxopocTh, C KOTOPOM MEPEAAIOTCSI CUMBOJIBI MOAYJISILIUN

[I1pOKOMOIOCHBIE CUTHAIIBI:

1) Curnanisl a1 KOTOPHIX MPOU3BEICHHE IIMPUHBI CIIEKTpa Ha MHTEPBAJ ONpPEAeIICHUs] HAMHOTO
OOJIBIIIE €IMHUIIBI

2) CurHansl ¢ HIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH Hecylei

3) CurHaisl ¢ IMPUHOM CTIEKTPa CPaBHUMOM C HEeCYITeH
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4) Curnansl ¢ BBICOKOH CKOPOCTBIO Nepeaau nHPOopMaluu

st wero ucnonwszyercss OFDM-monynsiius:

1) st 60phOBI ¢ MEKCUMBOJIBHON UHTEp(DEepEeHITHEH

2) [t IOBBIMIEHUS JATBHOCTH PATHOCBS3U

3) Jlnst 60pbOBI ¢ Y3KOMOIOCHOM MOMEX0M

4) JInst CHUOKEHUST BBIYUCIUTEILHOM CIIOKHOCTH

[Ipouenypa skBaIali3MPOBAHMS B CHCTEMAaX CBSI3U HCIIOJIB3YETCS JIJIS:

1) YopaBieHust CKOpOCTBIO Tepeaun JaHHBIX

2) YcrpaHeHMs MCKa)K€HUH, BBI3BAHHBIX KaHAJIOM IIEpeauu

3) MynbpTUIIEKCUPOBaHUS MOJIb30BATEIbCKUX KAHAJIOB

4) [leTeKkTUpOBaHUS HU3KOYACTOTHOM orubaromieit curaana

COBOKYITHOCTh TE€XHUYECKHUX CPEICTB U CPEIbl pacHpoCTpaHEeHUs, oOecleynBaromias nepeaavy
COOOIIIeHHI, HA3bIBACTCS

1) Cucrema nepenaun naGopmauu

2) Cucrema niepeaayst COOOIICHUIA

3) Kanan nepenaun cooOmennii

4) Jlunus cBsi3u

C pocToM 4acTOTHI CUTHAJIA 3aTyXaHUE B JIMHUU CBS3H:

1) Ymenbiiaercs

2) He usmensiercs

3) VeenuuuBaeTcs

4) daykTyupyer

KagecTBo nepenaun curHanoB nepenavd JaHHBIX OIICHHBAIOTCS:

1) Uckaxxennsimu OpMbI CUTHAIIOB

2) OTcyTcTBHEM HCKaXEHHUS B IPUHATON HH(pOpMaLun

3) Yucmom omuOOK B pUHATOM HHDOpMAITUN

4) MOIIHOCTBIO TPUHSATOTO CUTHAJA

JlyniekcHo nepenayu CBA3bI0 Ha3bIBACTCH:

1) OcymecTBnsercs nepeadya CUTHajIOB B OIHOM Mape MPOBOJHUKOB B OJHOM HalpaBICHUH

2) OcyuecTBisieTcs epefaya CUTHAIOB B OHOM HalpaBiIeHUU B YETHIPEXIIPOBOAHOM JIMHUU CBS-
31

3) OmHOBpEMEHHOW Tepelaud CUTHAJIOB MEXTy a0OHCHTaMU B 00OMX HAIpPABJICHHSX, T.e. KaHAJ
CBSI3H JIOJDKEH OBITh ABYCTOPOHHETO JICHCTBUS.

4) TloouepenHas mepenavya CUTHAIOB B 000MX HAIMPaBICHUIX

VYBenudeHue MHACKCa KBaIpaTypHOU MOAYIIALIMY IPUBEIET K:

1) K yBenuueHuo ckopocTu nepeayl U BO3pacTaeT BEPOATHOCTh OMIMOKH .

2) K yMeHbIIEHHIO BEPOSATHOCTH OIINOKU

3) K ymeHbI1eHHI0 CKOPOCTH Tepeadn

4) Hudero He U3MEHUTCS

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
[TpuHIUTIBI MOCTPOEHUS MaTEMATHIECKUX MOJIETIeH
[IpuHIMIIBI CUCTEMHOTO MOAX0/1a B MOJIEIUPOBAHUN
[{udpoBoit kaHa! CBA3H, MOJIENH (PU3MUECKUX KaHAJIOB
BekropHoe npencraBiieHHe cUrHaia, KBaapaTypHbId MOAYJISITOP
MesxcumBoinbHas uaTepdepenuus, punptp HaiikBucra
MHoOrono3uroHHas KBaJpaTypHas MOAYJIALIHS
OFDM wmonaynsauus
Mopenb CUCTEMBI CBSI3U ¢ YACTOTHBIM YIJIOTHEHUEM KaHaJIOB
Moenb CHCTEMBI CBSI3U C BPEMEHHBIM YIIJIOTHEHHEM KaHAJIOB
Mopenb CUCTEMBI CBSI3U ¢ OPTOTOHAJIBHBIM YACTOTHBIM YINIOTHEHUEM KaHAJIOB
[IceBnocyuyaiiHbIE TTOCIENOBATEIFHOCTH U UX CBOMCTBA, IMHEWHBIE MOCIIEA0BATEIHHOCTH MaKCH -
MAaJIbHOM JIJIUHBI
ITocnenosarenpHocTH I'0mma, mociaeqoBareib-HOCTH Kacamu
Kanan nepenaun nannbix ais cucteM MIMO 2x2
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CucreMsbl HOI[BI/I)KHOI\/'I CBs3U BTOPOT'O IMOKOJICHUA

[Toctpoenue nposneroB LIPPJI, pacueT ypoBHE#l CUTHAIOB

CHyTHI/IKOBBIG CUCTCMBI CBA3H C UCIIOJIb30BAHUCM I'COCTALITMOHAPHLBIX PETPAHCIIATOPOB

yctpanenuss MCHU

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
[{udpoBoii kaHai CBSA3U, MOJENIN (PU3NUECKUX KaHAJIOB, JIMHEHHBIA (UIBTPYIOIIMIA KaHall, JTUHEH -
HBII QUIBTPYIOLINI KaHaN ¢ IEPEMEHHBIMU TapaMeTpamMu
MHOXeCTBEHHBI JOCTYI C YacTOTHBIM pa3ielieHUEM, MHOXECTBEHHbBIH JOCTYI C BPEMEHHBIM
pa3feeHueM, MHOXKECTBEHHBIN JOCTYNl C KOAOBBIM Pa3lelIe€HUEM, MHOKECTBEHHOM JIOCTYIl C OpTOro-
HaJIbHBIM YaCTOTHBIM MyJbTUILIEKCUpoBaHueM (OFDMA)
CIlyTHMKOBBIE CHUCTEMBI CBSI3U C HCIIOJIb30BAHUEM I'€OCTALMOHAPHBIX PETPAHCIATOPOB, CIyTHH-
KOBBIE CUCTEMBI CBSI3U C HCIIOJIb30BAHUEM HET€OCTAI[MOHAPHBIX

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI
Mopenb IryMornogo0HOTo CUrHaIa
Monens popmupoBanuss OFDM cumBoia
Mopnens CDMA kanana

Monens OFDMA kanana

Mopnens kaHana nepenayu JaHHbix s cuctem MIMO 2x2

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
Mopnens nudpoBoro kaHasua CBA3H;
KommiekcHoe npesicTaBieHue CUrHaI0B, KOMIUIEKCHAs: orubatromias;

BekTopHoe npecTaBieHne CUrHana, KBaapaTypHbIA MOIYJISATOP;

MesxcumBonbHas uHTepdepenius ¢unbtp HalikBucra, dhopmupyronmii ¢puistp HalikBucra s

OpToroHanbHOE 4YaCTOTHOE MYJIbTUILUIEKCHpoBaHHue AaHHBIX (OFDM)
MHOXECTBEHHBIN JOCTYN C YACTOTHBIM pPa3/IeICHUEM
MHOKECTBEHHBIN TOCTYIl C BPDEMEHHBIM Pa3ICICHUEM.
MHOXECTBEHHBIN JOCTYM C KOJOBBIM pPa3/IeICHUEM.
MHOKECTBEHHON JOCTYI C OPTOTOHAIBHBIM YaCTOTHBIM pazaeneHueM (OFDMA).

14.1.6. Tembl 1a60paTOPHBIX PadoT
MogenupoBanue npueMHUKa IIUPPOBOIT CUCTEMBI CBSI3U
MopaenupoBaHue nepesaroieii 4acTu UPpPOBON CHCTEMBI CBSI3U

MogenupoBaHue cCTeMbl BOCCTaHOBJICHHUSI HECYIIETO KoneOaHus
MOZ[GJII/IpOBaHI/IG METII CUMBOJILHOM CUHXPOHU3AIINU

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamM AJsd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS M HHBAJIHU/I0B

I[J'IS[ JijI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITCJ'II)HI)IC MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

300pPOBbA U MHBAJIUJIOB

Kareropun
oOyJarommxcs

Bup! TONOTHUATEEHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISI U OLICHKU
pe3y/IbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

TecTsl, MICEMEHHBIE CAMOCTOSITEIIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapymieHusiMu
3peHus

CobeceoBaHue 1O BOIIPOCAM K 3a4eTy,
OIPOC 10 TEPMHHAM

[TpeumymieCTBEHHO YCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEJILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OThI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE PadOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOoIaMu
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

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