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
MogaeaupoBaHue yCTPOMCTB ISl CUCTEM CBS3HU

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®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 4

Cemectp: 7

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 7 cemecTp Bcero Enununner
1 Jlexuun 36 36 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 JlabopaTtopHbie pabOThI 36 36 4acoB
4 Bcero aynuTopHbIX 3aHATHN 108 108 4acoB
5 CamocTosiTenpHas paboTa 108 108 4acoB
6 Bcero (0e3 ax3aMeHa) 216 216 JacoB
7 OO0m1as Tpy10eMKOCTh 216 216 JacoB
6.0 6.0 3.E.

JuddeperurpoBaHHbIi 3a4eT: 7 ceMecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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 nucuuiiiuebl B cTpykrype OIIOII
Hucuumuinaa «MogenupoBanue ycTpoicTs st cucteM cBszu» (b1.B./1B.4.1) otHocutes k 610Ky
1 (BapuaTuBHas 4acTh).
[TpeamecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HayaJlbHbIe 3HAHUS, ABISIOTCA: OCHOBBI
MOCTPOEHUSI HTHPOKOMMYHUKAIIMOHHBIX CUCTEM U ceTel, PannonpueMHusie ycTpoiicTBa.
[Tocnenyromumu JTUCUUIUTMHAME SBISOTCS: Pa3paboTka yCTpONUCTB JUIsl CUCTEM CBSI3U.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUIIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— TIK-13 cnocoOHOCTBIO OCYIIECTBISATH MOJATOTOBKY THIIOBBIX TEXHUYECKHX IMPOEKTOB Ha pas-
JNYHbIE UH(POKOMMYHHUKAIIMOHHbBIE OOBEKTHI;

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

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

— 3HATh OCHOBBI MMUTAI[MOHHOTO MOJICIIMPOBAHMs; OCHOBBI IIJIJAHUPOBAHUSI SKCIIEPUMEHTA.

— yMeTb CTPOUTHh UMHUTAIIMOHHBIE MOJIENIN YCTPONUCTB PaAHOAIEKTPOHHBIX CUCTEM; aHAIU3HPO-
BaTh UyBCTBUTEJIBHOCTH paHee MOCTPOCHHON MoJienu; GopMYIMPOBaTh 3a/laud, KOTOpble HEOOXOAUMO pe-
IIUTh UMUTALMOHHBIM MOJEIUPOBAHUEM.

— BJaJeTh COBPEMEHHBIMH TEXHOJIOTUSAMU UMHUTAILIMIOHHOTO MOJICJIMPOBAHUS; HABBIKAMH IjIa-
HUPOBAHUS U MPOBEICHUS IKCIIEPUMEHTA.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0OIu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCITUILTAHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 108 108
Jlexuun 36 36
[IpakTnueckue 3aHATHS 36 36
JlaboparopHbie pabOTHI 36 36
CamocrosTenbHas pabota (Bcero) 108 108
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 30 30
IIpopaboTKa JEeKIIMOHHOTO MaTepuana 48 48
[ToaroroBka k MpakTUYECKUM 3aHATUAM, CEMUHApAM 30 30
Bcero (0e3 ax3aMeHa) 216 216
OO01mast Tpy1I0eMKOCTb, 4 216 216
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3auernble EauHub!

6.0

6.0

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 3 E
: R o S O = 5
=2 jas] O O < = (O] s
Y s 3 s FoS 2 0
HasBaHus pa3aenoB IUCIUTUIUHBI < ) o, o, o 2 &5
= = S s 5 O s £
= 2 & | dg §2
= © S =
7 cemecTp
1 MeTonosoru4eckue OCHOBBI MOJEIUPO- 2 0 4 9 15 IIK-13, IIK-15
BaHUS
2 MopenupoBaHue pauo3JIEKTPOHHBIX 4 6 8 12 30 | IIK-13, IIK-15
YCTPOWCTB U KaHAJIOB CBSI3U
3 MopenupoBaHUe CUTHAJIOB B CUCTEMAX 8 12 8 18 46 IIK-13, IIK-15
nepeaadnd HHPOpMaIum
4 MonenupoBaHHU€ KaHAJIOB C MHOXKeE- 4 0 0 6 10 IIK-13, IIK-15
CTBEHHBIM JIOCTYIIOM
5 MogenupoBaHue CUTHAJIOB € pacluupe- 4 6 8 18 36 | IIK-13, IIK-15
HUEM CIEeKTpa
6 MoaenupoBaHue MPOCTPAHCTBEHHO- 2 0 0 6 8 [IK-13, TIK-15
BPEMEHHOTO KOJTUPOBAHHMS
7 MoaenupoBaHUe CUCTEM MOOMIIEHOM 6 8 8 18 40 |TIK-13, IIK-15
CBSI3U TPETHETO MOKOICHUS
8 MonenupoBaHue paguopeeHHbIX Ch- 2 4 0 12 18 |TIK-13, IIK-15
CTEM CBSI3U
9 MoaenupoBaHu€ CITyTHUKOBBIX CHCTEM 4 0 0 9 13 |TIK-13, IIK-15
CBSI3U
Hroro 3a cemectp 36 36 36 108 216
Hroro 36 36 36 108 216
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 =
e 9 2
~ S
7 cemecTp
1 Merogonorudeckue OcHosHble nIoNoxeHUs, Kimaccudukarus Mojenex, 2 IIK-13,
OCHOBBI MojieTupoBanusi | [IpUHIMIIBI TOCTPOCHHE MaTEMAaTUYECKUX MOJIETICH, [K-15
[TpuHIUIIBI CUCTEMHOTO MOAXO0a B MOJICTTUPOBAHUH,
[ToHsITHE O BRIYUCIUTEIHHOM IKCIIEPUMEHTE
Hroro 2
4
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2 MoaenupoBaHue udposoii kaHa CBsA3M, MOJCIH (PU3NUSCKUX KaHa- IIK-13,
PaarOdIEKTPOHHBIX JIOB, TMHEWHBIN (QUIBTPYIOLINI KaHaJl, TMHEHHBIN [K-15
YCTPOWCTB U KaHAJIOB GUIBTPYIOLIUI KaHAI ¢ IEpEMEHHBIMU MTapaMeTpaMu
BSI3U

CBA3 Hroro
3 MogaenupoBaHue IIpencraBieHne MOJIOCOBBIX CUTHAJIOB, KOMIUIEKCHAS IK-13,
CUTHAJIOB B CHCTEMAaxX oru0aroias, BEKTOPHOE TMPEICTABIIEHNE CUTHAIIA, TIK-15
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-13,
KAaHaJIOB C MHO>KECTBEHHBIH JIOCTYII C BPEMEHHBIM pa3JIeICHUEM, [K-15
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- IK-13,
CUTHAJIOB C CTBa, IMHCHHBIC TTOCISA0BATECIbHOCTH MaKCUMaJIbHOM TIK-15
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- [TK-13,
NPOCTPAHCTBEHHO- TOJIbI OLIEHKH COOOIIEHHSI 110 MPUHUMAEMOMY CUTHa- [IK-15
BPEMEHHOT'O ny
KOJIUPOB

AMpOBAHHA Hroro

7 MoaenupoBaHue Cucrembl GSM, paanonoctyn, cuctremsl UMTS u [IK-13,
cuctem moomnbHO# cBs3u | EDGE, CDMA2000, 5BOMIOLMS CUCTEM HOIBHIKHOM IIK-15

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 IIK-13,
panuopeneinbix cucteM | nposetoB L[PPJL, pacuer ypoBHEl curnanos [IK-15
CBSI3U Wroro
9 MoaenupoBaHue CnyTHUKOBBIE CUCTEMBI CBSI3U C UCITOJIb30BAHUEM 4 TIK-13,
CIyTHUKOBBIX CUCTEM re0CTAIMOHAPHBIX PETPAHCISITOPOB, CITyTHUKOBBIE [IK-15
CBSI3U CHUCTEMBI CBSI3H C UCTIOIH30BAHUEM HETeOCTaI[HOHAP-

HBIX

Hroro 4
Hroro 3a cemectp 36

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 pa3nenoB gaHHON AMCLUIUIMHBL, 1151 KOTOPBIX HEOOXOAUMO U3yUeHHE
HaumMeHOBaHME TUCLUILIAH o0ecrnieunBaroUX U 00eCeYrBaeMbIX JUCIUILIIUH

1 2 3 4 5 6 7 8 9

[IpeamecTByrOMMUE TUCITUATIIUHBI

1 OcHOBBI TOCTpOEHUS UHPO-
KOMMYHHUKAIMOHHBIX CUCTEM + + + + + + + + +
U ceTer

2 PapnonpueMHsble ycTpoii-
CTBa

- + + + + + + - -

[Tocnenyromue TUCIUITITUHBL

1 Pa3zpaboTka yCTpOWUCTB st
CUCTEM CBSI3U

+ + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU HM3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJOB 3aHS -

THH
§ Bunnl zansatuit
= .
5 5 g g
5 OM). o &, . DopMbI KOHTPOJIA
: = A & Z
P = = O
TIK-13 + + + + JlomariiHee 3ananue,
KoHcnekT caMonmoroToBKu,
Otyet no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATUSX,
Tect
[IK-15 + + + + JoMmaiiiHee 3ananue,
KoHcnekT caMonmoaroToBKu,
Ot4er no 1aboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

3 z S
Q = o
Q o
< > 0
Haspanus paznenon HaumenoBanue nabopaTtopHbIx paboT zF &5
o S E
S g8 =
2 o 2
= S
7 cemecTp
1 MeTtogooruueckue bubmotexu Simulink, co3nanue npoctoit Mmoaenu 4 IIK-13,
HOBBI M HPOBaHUS TIK-1
OCHO 0JIEJIUPOBA Hroro 4 5
2 MogenupoBaHue MonenupoBanue niepeaaronield 9actu muppoBoi cu- [TK-13,
PalO3IEKTPOHHBIX CTEMBbI CBSI3U [IK-15
YCTPOWCTB U KaHAJIOB Wroro 8
CBSI3U
3 MoaenupoBaHue MonenupoBanue npueMHUKa MUPPOBON CUCTEMBI 8 [IK-13,
CUTHAJIOB B CUCTEMAX CBSI3U [IK-15
nepenadu HHGoOpMaIu Hroro 8
5 MogpenupoBanue MopenupoBaHUE CUCTEMbI BOCCTAHOBIICHHS HECYLIE- 8 [TK-13,
CHUTHAJIOB C ro KoneOaHus [IK-15
pacIIMpeHHeM CeKTpa | pr o 8
7 MonenupoBaHue MonenrpoBaHue NeTau CUMBOJIBHON CUHXPOHU3ALUN 8 IK-13,
CHUCTEM MOOWMJILHOM CBSI3U Hroro 8 [IK-15
TPETHEr0 MOKOJIEHUS
Hroro 3a cemectp 36
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumeHOBaHME IPAKTHYECKHUX 3aHATHH (CEMHHAPOB)
3 =
Q = g
g 0 5
o ]
HasBanus paznenos HanmMeHnoBaHue npakTUUECKUX 3aHATUN (CEMHUHAPOB) zF &5
o S E
S g8 =
2 o 2
= S
7 cemecTp
2 MopenupoBaHue Hudposast MHOTONO3UIIMOHHAs MOAysALus QAM, 6 TIK-13,
PaguOdIIEKTPOHHBIX APSK [K-15
YCTPOICTB M KaHAJIOB Wroro 6
CBSI3U
3 MoaenupoBaHue OFDM monynsmus, dopmupoBanue OFDM cumBoma 6 IIK-13,
WTHAJIOB B CHCTEMax IIK-1
CUTHAQJIOB B CHCTEMA aBpB 6 5
nepenaun “HGpopmanuu
Hroro 12
5 MopnenupoBaHue AJNTOPUTM I'€HEpUPOBAHUS M-TIOCIEI0BATEIbHOCTH, 6 [IK-13,
CUTHAJIOB C nocyenoBarenpbHocT ['onga u Kacamu. [IK-15

CornacoeaHa Ha noptane N2 40108




pacuipeHuem criektpa | Mtoro 6
7 MoaenupoBaHue Cucremsl GSM, paguonoctyt, cuctreMbl UMTS u [TK-13,
cucteM MoounsHOM ¢Bsa3u | EDGE, CDMA2000, 3BoMIOLMSA CUCTEM ITOABMIKHOMN TIK-15
TPETHEro MOKOJICHUS CBSI3U BTOPOTO MOKOJICHUS B CUCTEMbI TPETHETrO TTOKO-

JIeHUs, TyTUIeKCHAs Tiepeiaya JaHHBIX, 000py/I0BaHKE

MOIBMXKHOM CBSI3M, KaHaJl CHHXPOHU3AIINH, ITepeaya

COEIMHEHUS — XOHIOBEP, MAKEThI IaHHBIX U MPOU3-

BOJIGHOTO JTOCTYTA, PU3NICCKUE BOCXOISIINN U HHC-

XOMSAUINH paz/ieiseMble KaHaJlbl, TOMEXOBOE BIIUSHUE

M0JIb30BATEIICH IPYT HA Ipyra

Hroro
8 MogaenupoBanue Pacuer nponera PPJI npsimoii BuaAMMOCTH [IK-13,
pajMOpenerHbIX CUCTEM |1 o IIK-15
CBSI3U
Hroro 3a cemectp 36

9. CamocrosiTesibHasi padora
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMUpPYEMbIe KOMIIETECHIHH
3 @]
= z S
3 = =
) O =
Bunael camocrostensHON X > 0O
Ha3Banus pa3nenos z 25 DOopMBbI KOHTPOJIS
paboTEI L s 2
X g8 =
a e g
= S
7 cemecTp
1 MeTomosornyeckue [TpopaboTka JIEKITMOHHOTO 3 TIK-13, JloMamHee 3aganue,
OCHOBBI MOJIEJIMPOBAHU | Marepuaia [IK-15 Koncnexr camonoaroros-
OdopmiieHre 0TYETOB I10 6 1(()1/1, Onpoc Hg SAHATHAX,
TYET T TOPHOM
JabopaToOpHBIM paboTam CT 10 JTabOPATOPHO
pabore, TecT
Hroro
2 MopenupoBaHue [ToaroroBka Kk mpaxkTuye- TIK-13, JloMamHee 3aganue,
PanaNO3NEKTPOHHBIX CKHUM 3aHSTHSIM, CEMUHA- [IK-15 Ompoc Ha 3ausTusax, OT-
YCTPOWCTB U KaHAJIOB pam 4eT 1o 1abopaTopHoil pa-
BSI3U te, TecT
B3 OdopmieHre OTYETOB IO 6 Gore, Tec
J1abopaTOpHBIM paboTam
Hroro 12
3 MopenupoBaHue [ToaroroBka k mpakTuue- [IK-13, JlomarliiHee 3a1aHue,
CUTHAJIOB B CHCTEMAax CKHM 3aHSITHSIM, CEeMHHa- TIK-15 KoHcnexT caMonoaroros-
nepenaud HHGoOpMAIMK | paM ku, OTder o nmaboparop-
HOU te, Tect
[IpopaboTka TeKIHOHHOTO 6 ofi paGore, Tec
Marepuaia
OdopmiteHre 0TIETOB TIO 6
JabopaToOpHBIM paboTam
Hroro 18
4 MonenupoBaHue [TpopaboTka JIEKITMOHHOTO 6 |IIK-13, Onpoc Ha 3aHaTusX, Tect
KaHAJIOB C Marepuaia IIK-15
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MHOXECTBEHHBIM Hroro 6
JIOCTYTIOM
5 MoaenupoBaHue [ToaroroBka k mpakTuye- 6 TIK-13, JloMaiaee 3aganue,
CHUTHAJIOB C PACIIUPEHUEM | CKUM 3aHATHUSIM, CEMUHA- [IK-15 Koncnexkr camonoaroros-
CIeKTpa pam ku, OTuer no naboparop-
[TpopaboTka JIEKITMOHHOTO 6 HOH pabote, Tect
Marepuaia
OdopmiieHre 0T4ETOB 1O 6
nabopaTopHbIM paboTam
Hroro 18
6 MonenupoBanue [IpopaboTka JIEKIIMOHHOTO 6 |TIK-13, Koncnekr camonoaroros-
MIPOCTPAHCTBEHHO- Marepuala [IK-15 ku, Tect
BPEMEHHOTO KOXUPOBAHUS | 1r.
7 MogenupoBanue cucteM | [loaroroska k rnpaxktuye- IIK-13, JlomaliiHee 3a1aHue,
MOOMILHOM CBS3H CKHMM 3aHSITUSIM, CEMHHA- IIK-15 Koncnekr camMmonoaroros-
TPETHEro MOKOJICHUS pam ku, Onpoc Ha 3aHATHUX,
TYET I TOPHOM
[TpopaboTka JIEKITMOHHOTO 6 0 5 © E)rna6opa OpHO
ador T
Mmarepuana pabote, 1ec
OdopmiieHre 0TYETOB TIO 6
naboparopHbeIM paboTam
Hroro 18
8 MogaenupoBanue [ToaroroBka Kk mpakTuue- 6 |TIK-13, JomamiHee 3aganue,
paaropeneiiHbIX CUCTEM | CKUM 3aHSTHSIM, CEMUHA- [IK-15 Koncnekr camonoaroros-
CBSI3U pam ku, Tect
[IpopaboTka JIeKIIMOHHOTO 6
Marepuaa
Hroro 12
9 MopenupoBaHue [TpopaboTka TeKIHOHHOTO [IK-13, Omnpoc Ha 3aHsTUAX, Tect
CIIyTHUKOBBIX CHUCTEM Marepualia [IK-15
CBASH Uroro 9
Hroro 3a cemectp 108
Hroro 108
10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

o . MaxkcuManbHbIA
o MakcuMabLHBIN MakcuManLHBIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
ESITELHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
JloMarraee 3aganue 8 8 4 20
Koncnexkr caMmomnoaroros- 5 5 15
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KU

Ormpoc Ha 3aHATUAX 4 4 2 10
OTuet no nmabopaTopHOii 10 10 5 25
pabote

Tect 10 10 10 30
Hrtoro makcumyM 3a nepu- 37 37 26 100
on

Hapacraromum utorom 37 74 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.
Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B 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
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Iudposas MmoOuIbHas paauoCBsa3b: yueOHOe nmocobOue g By3oB / B. A. Iankun. - 2-e u3z.,
nepepad. u pom. - M. : T'opsuast nmunus - Tenexom, 2012. - 592 c. (manuuue B 6ubmmnorexke TYCVYP - 40
9K3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. BomkoB JL.H., u np. Cuctemsl mudpoBoii paanocBs3u: YueOH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nanuuue B 6ubmotexe TYCYP - 42 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECCKHE TOCOOHS
1. MonaenupoBanue yCTPOUCTB I CHCTEM OECIPOBOAHON CBsI3U [DJIEKTPOHHBIN pecypc]: Me-
TOIMYECKOE TTOCOOMe sl MPAKTUYECKUX 3aHATUI M OpraHu3alid CaMOCTOSITENIbHON paboThl CTYJCHTOB
HampasieHus 210700.62 «MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTMH U CHUCTEeMBbI CBs3m» / Abenos P. P. -
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2014. 96 c. - Pexxum noctyna: http://edu.tusur.ru/publications/3866 (mara obpamenus: 22.07.2018).

2. MopaenupoBanue yCTPOMCTB JJI CHCTEM OECIPOBOAHON CBSI3U [DIEKTPOHHBIN pecypc]: Me-
TOJMYECKUE YKa3aHUs K JIAOOpAaTOPHBIM paboTam ais ctyaeHToB HarpasieHus 210700.62 «Mupokommy-
HUKAIIMOHHBIE TEXHOJIOTHU W CHUCTeMbl cBsizu» / AbGenoB P. P. - 2014. 60 c. - Pexxum noctyma:
http://edu.tusur.ru/publications/3865 (nara obpamienus: 22.07.2018).

3. Marematnueckoe MOACIUPOBAHUE PATUOTEXHUUECKUX YCTPOMCTB U CUCTEM [DJIEKTPOHHBIN
pecypc]: YueOHO-MeTonmueckoe Nocodre K MPaKTHUYECKUM 3aHITUSM M OPTaHU3aLUU CaMOCTOSITEIbHOM
pa6otet / Ab6enoB P. P, Temnmep A. A. - 2013. 21 ¢ - Pexum pgocryna:
http://edu.tusur.ru/publications/2948 (nara oOpamienus: 22.07.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JlJ1s1 1L ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. llpodeccuonaibHbie 6a3bl JAHHBIX H HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. Tlpu w3ydeHHH AMCUMILTUHBI PEKOMEHIYETCS HCIONb30BaTh 0as3bl JAHHBIX U MHQPOpMAIH-
OHHO-CIIpaBOYHbIE cUCTeMbI, K KOoTOppiM y TYCVYPa ectp moctyn https://lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JTUCHUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneueHnue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHE HI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IbHO-TeXHUYECKOEe U IPOrPaAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl
VYuebnast aynmuropus « Berancnurenshsiii 3am» / KomnbloTepHslii Kiace
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, 1. 47, 318 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- Jlocka MapkepHas;
- DKpaH Juis IPOEKTOpa;
- 8 pabounx crannuii Ha 6a3e mpomeccopoB AMD Athlon II X2;
- 2 pabounx cTaHmmii Ha 6a3e mpomeccopoB Core 2 Duo;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:
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- 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-TEXHUYECKOe M IPOrPaMMHoOe odecredyeHne J1JIs J1adopaTopHbIX padoT
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpus ISl IPOBECHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 309 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

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

- Jlocka MarHuTHO-MapkepHas Brauberg;

- Ornamounsie mwatel DEO-NANO na 6aze [TIJIMC Altera Cyclone IV (4 mir.);

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

- Croiiku ¢ TeleKoMMyHHKannoHHBIM obopynoBanueMm "TETRA" (oOopynoBaHue TpaHKHHTOBOU
0ecIpoBOJHOM CBS3M) C CUCTEMOM NMUTaHUS U BEHTUJISILNN;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

— LibreOffice

— Mathworks Matlab

— Microsoft Office 2010 u Huxe

— Microsoft Windows 8.1 u Hike

— Mozilla Firefox

— Mozilla Thunderbird
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— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl3, 14

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer
— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CaMOCTOSITeIbHON padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnauna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MeOerb;

- komnsroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYEeHBI K ceTH «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHHYeCKOe o0ecnedeHre JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHbBIMH
BO3MOKHOCTSIMHU 310POBbSI U HHBAJIMI0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yUISHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIIMU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus A1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapylIeHHEeM cliyxa, 000pyIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOb30BaHUE B
JIEKIIMOHHBIX M YYECOHBIX ayTUTOPUIX BOZMOXKHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpuMep, TEKCTa
Ha JIOCKE WM Claii/la Ha 9KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABUIaTeJIbLHOI0 aNnmnapara MCIoib-
3YIOTCS aJIbTepHATHBHBIC YCTPOICTBA BBOAA MH(OPMAIIMU U IPYTHe TEXHUUECKHE CPEe/ICTBA IprueMa/mepe-
nadu yaeOHOM mH(OpMAIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CHCTEMBI OOyUICHUS TSl JTFO/ICH ¢ WHBA-
JUAHOCTBIO.

14. OneHoYHBIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHU3aUNU U3YUYeHUsl
JUCHUILTNHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOANYECKHEe PEKOMEHAAIUN
I[J'IH OIICHKU CTCIICHU C(l)OpMHpOBaHHOCTI/I n ypOBHfI OCBOCHHA Saerl'IJ'IeHHBIX 3a I[HCIII/IHJIHHOﬁ
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KOMHCTGHL[I/II\/'I HCIOJIB3YIOTCA OLICHOYHBIC MaTCpUaJibl B COCTABE!

14.1.1. TecToBBI€ 3a0aHUA

MHOXeCTBEHHON JOCTYI C OPTOTOHAJIbHBIM YAaCTOTHBIM pa3/elIEHUEM, YCIOBHS OTCYTCTBHS MEX-
KaHAJIbHBIX IOMEX:

1) Kaxxnp1if kanan BeeT nepeAady Ha NOJHECYUIUX B BbIJECJIEHHOM MOJIOCE YacTOT, YCJIOBHEM OT-
CYTCTBHS MEKKaHAJIbHBIX IIOMEX SABJIETCS OPTOTOHAJIBHOCTD ITOJHECYIUX B BBIIECICHHON CUCTEME MOJIO-
Ce 4acToT

2) Kaxnplil kaHal BeJeT mepenady Ha MOAHECYLIUX B BBIJICIEHHON MOJI0OCE YaCTOT, YCIOBUEM OT-
CYTCTBUS MEXKaHAJIbHBIX [TOMEX SBJISIETCS (PUIBTpAIUs KaHAIBHBIX CUTHAJIOB 110 YaCTOTE;

3) Kaxnplii kaHan BeAeT nepegady Ha IMOJHECYIIMX B BBIJEICHHOMN MOJOCE YacTOT, YCIOBUEM OT-
CYTCTBUS MEXKaHAJIbHBIX [TIOMEX SIBJISIETCS BBEJIEHUE 3alIUTHOrO nHTepBasia B OFDM cumBo;

4) Kaxxaplil kaHas BeJleT nepeadyy Ha MOJHECYIIUX B BbIIEICHHON MOJIOCE YacTOT, YCIOBUEM OT-
CYTCTBUS MEXKaHAJIbHbBIX [TOMEX SIBJISIETCS BBEJICHUE 3AIIUTHOTO UHTEpBAJIa [0 YacToTe

KBanparypHoe npencTaBieHue y3KONOJI0CHOTO CUTHAA:

1) S(t) = i(t)cos(mt) —q(t)sin(wt), rme i(t) 1 q(t) MEIICHHO MEHSIOMMECS AMIUIUTYIbI, COOTBET-
CTBEHHO cuH(a3Has U KBaJpaTypHas

2) S(t) = A(t)cos(mt), rae A(t) nelicTBUTENbHASI MEJUIEHHO MEHSIOIIAsACS aMIUIUTY A

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

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

Onpenenenne OFDM cumBona:

1) duckpetnsie otcuetsl OFDM cuMBona SIBISIOTCS PE3YJIbTaTOM BBIIOJHEHHUS 0OpaTHOTrO JHC-
KpeTHOTO TipeodpazoBanusi Pypbe, B KOAGHUIIMEHTH KOTOPOTO 0TOOPaKEHBI CHMBOJIBI COOOIIICHHSI

2) duckpetnsie orcuetsl OFDM cumBoia ABISIOTCS PE3yIbTaTOM BBIIOJHEHUS IPSIMOTO AUCKPET-
HOTO MpeodpaszoBanus Pypre

3) Huckpetnsbie orcuetsl OFDM cuMBoOIIa ABJISIOTCS PE3YJIbTaTOM BBIIOJIHEHUS MPSMOTO IUCKPET-
HOTO MpeoOpazoBanusi Pypre,B KOAGDOUIMEHTH KOTOPOTO OTOOPAKEHBI CUMBOJIBI COOOIIICHHS

4) Muckpernsle orcuetsl OFDM cuMBosa SBISIFOTCS PE3y/IbTATOM BBIMOJIHEHUS] OOpaTHOTO JTUC-
KpeTHoro npeodpazoBanus Oypoe

CuMBOI MOy ALY B IU(POBBIX KaHaJaX CBA3M....

1) OnpenesieHHbI Ha KOHEYHOM MHTEPBAJIE BPEMEHHU CUTHAI, IEPEHOCAIINI OUThI COOOIEHNUS.

2) OmpeneneHHbI Ha KOHEYHOM MHTEpBaJleé BPEMEHH CHTHAJI, B TapaMeTpbl KOTOPOro 0ToOpaxe-
HBI (3arucaHbl) OUTHI COOOIICHMUS.

3) TpancnOpTHBIN CUTHAJI, TEPEHOCAILIMNA HHPOPMAITUIO

4) butoBslii curHa, nepeHocs Ui coodIeHne

Kakumu napamerpamu omnpenenseTcs: Tpedyemast ojoca nponyckaHus HudpoBoro KaHaua CBs3U:

1) CxopocTblo nepenaur HHGpopManuu

2) CkopocThlo niepeaud HH(GOpMAIMK U CKOPOCThIO KAHAIBHOTO KOJMPOBAHUS

3) CKOpOCThIO KaHAJIBHOTO KOJIMPOBAHUS

4) CxopocCThIO Mepeiaur CUMBOJIA MOIYIISLIUN

KakoMy yci10BHIO TOJIKHBI YIOBIETBOPSITH T€HEPUPYIOLIUE MOIMHOMBI M-10CI€10BaTEIbHOCTH

1) OproronansHOCTH

2) [TommHOMBI TOJIKHBI OBITH TPOCTHIMU

3) CremneHb noimHOMA JIOJDKHA OBITH PaBHA JAJIMHE PETHCTPa CABUTA

4) Koo punueHts! nonrmHomMa MOryT IpuHUMAaTh 3HaueHust 0 wiu 1

[IIMpOKOMOIOCHBIE CUTHAJIBI 3TO:

1) Curnansl A KOTOPBIX MPOU3BEIEHUE IIMPUHBI CIEKTPAa Ha MHTEPBaJl ONpeAeSeHUs] HAaMHOIO
OoJIbIIIe €ANHULIBI

2) Curnaisl ¢ IIUPUHOM CIIEKTpa HAMHOIO OOJIbIIEH HeCcyIIeH

3) Curnansl ¢ MIMPUHOM CIIEKTpa CPAaBHUMOM C HECYyIIEH

4) CurHaisl ¢ BBICOKOM CKOPOCTBIO Nepeaadu nHpopMauu

[IInpOKONONIOCHBIE KaHAJIBI CBA3H JTO:

1) Kanasnbl ¢ mmpuHO# CieKTpa CUTHaJIa HAMHOTO OOJIBIIEH CKOPOCTH mepeaadn nHpopmarmm

2) Kanansbl ¢ IIMpUHON CHEKTpa CUrHaJIa HAMHOTO OOoJIbIIeH Hecylei
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3) Kanauns! ¢ lIMpUHOM CIIEKTpa CUTHajIa CPaBHUMOM ¢ HeCyleil
4) Kanansl ¢ BBICOKOW CKOPOCTBIO Tepeaur nHOOpMaIuu
Kak onpenensercs CKOpoCTh KAaHAILHOTO KOITUPOBAHUSI:
1) CxopocTh, C KOTOPOH MepeaaroTcss CUMBOJIBI KO/Ia
2) CkopocTh, ¢ KOTOPO# KOZIep TeHEepUpyeT OUThI KoJa
3) CxopocCTh, C KOTOPO# MmepeaaroTcs OUTHI COOOIIECHUSI TOCIIe KOTUPOBAHUS
4) OTHOIIEHUE CKOPOCTH Tepeiaud HHYOpMAIMK K CKOPOCTH Mepejayl CUMBOJIOB Koza
C Kako# 11eJIbI0 B CHCTEME CBSI3U C BPEMEHHBIM YIIOTHEHHEM KaHAJIOB IMaKeThl MOOUILHON CTaH-
[IUU BBOJIUTCS 3aIIUTHBIN HHTEPBAI:
1) YcrpaneHus: MEXCUMBOJIBHON TTOMEXHU
2) [lepenauu ciy>keOHBIX KOMaH]T
3) CuHXpoHU3aUH
4) YcrpaHeHus MeKKaHAJIbHOU TOMEXHU
Kak onpenensercs ckopocTh nepenaun HHGOpMaImu
1) CkopocTh, ¢ KOTOPOIi epenatoTcs OUTHI
2) CkopOoCTh, C KOTOPOI UCTOYHUK T€HEPUPYET OUTHI COOOIICHUS
3) CkopocTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TIOCIIE KOAUPOBAHHUS
4) CKoOpOCTh, C KOTOPOH TIEPEIatOTCsI CUMBOJIBI MOTYJISITUN
MHOKECTBEHHBIN JOCTYII ¢ KOJOBBIM pa3/IeICHHEM, CIIOCO0 YCTPaHEHHUS MEKKAHAIBHBIX TTOMEX
1) KonoBble kaHabl OPraHU3yIOTCS HA OCHOBE MPUCBOEHUS KaXJAOMY KaHaTy WHIUBUAYATbHOTO
KOJIa ¥ KXKIBIN KOJ| MepeiaeTCs OCIe0BaTeIbHO BO BPEMECHH
2) KonoBble kaHaIbl OPraHU3YyIOTCS HA OCHOBE MPHUCBOEHUS KaXAOMY KaHATy WUHIUBUAYATbHOTO
KOZIa M Kbl KOJ IEPEAAETCA Ha CBOEN YaCTOTE
3) KonoBble kaHaJIbl OPraHU3YIOTCS HA OCHOBE MPUCBOEHUS KaXJAOMY KaHaTy WHIUBUAYATbHOTO
KOJIa ¥ MEXIY KOJaMH BBOJMTCS 3aIIUTHBIA HHTEPBAJ
4) (KomoBble kaHaIbl OPraHU3YIOTCS HA OCHOBE NMPUCBOCHMSI KaXI0My KaHAIy MHIWBUIYaIbHOTO
KOJIa, YCIIOBUEM OTCYTCTBHSI MEKKAaHATBHBIX IOMEX SBISIETCSI OPTOTOHATBHOCTH KOJIOB
MHOXeCTBEeHHBIH JOCTYI C BPEMEHHBIM pa3JelIeHueM, CIoco0 yCTpaHEHUS MEeXKaHAJIbHBIX TO-
Mex:
1) ITonp30BaTenu Ha UHTEPBAJIE KaJpa BEAYT Iepeaady Mocieq0BaTeIbHO
2) ITonp30BaTenu BeAyT Mepeaady Ha pa3HbIX 4acTOTaxX
3) Kaxxngomy nosbp30Bartesio B KaJipe BBIACISETCS BPEMEHHOE OKHO, B TEYEHUH KOTOPOTO OH BEJET
nepenaydy, Uil YCTPaHEHUS MEKKAHAIBHBIX MOMEX B KaXXJIOM OKHE BBOJIUTCS 3alllUTHBIA WHTEPBAI, B
TEUYEeHUU Tiepejada He BEJeTCs
4) Ilonp30BaTeny HA UHTEPBAJIC KaJipa BEAYyT Mepeaady MoCciIeI0BaTeIbHO U B IaHHBIC BCTABIISIFOT
3alIMTHBIA UHTEpPBAII
Kaxk omnpenensiercsi ckopocTb nepeaayn HHPOPMAIIH:
1) CxopocCTh, C KOTOPO# MepeaaroTcs OUThI
2) CkopocTh, ¢ KOTOPOH UCTOYHUK T€HEPUPYET OUTHI COOOIICHHS
3) CxopocCTh, C KOTOPO# mepenaroTcs OUTHI COOOIEHUS TOCIIEe KOTUPOBAHUS
4) CxopocTh, C KOTOPOM MEPEAAIOTCSI CHMBOJIBI MOAYJISILIUN
[I1pOKOMOIOCHBIE CUTHAIIBI:
1) Curnansl s KOTOPHIX MPOU3BECHUE IUPUHBI CIIEKTPAa HA WHTEPBAJ OMpEACIICHUsI HAMHOTO
OOJIBIIIE €IMHUIIBI
2) CurHansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH HecyleH
3) CurHainsl ¢ MIMPUHOM CTIEKTpa CPaBHUMOM C HEeCYIeH
4) Curnansl ¢ BBICOKOH CKOPOCTBIO Nepeaau nHPOopMaLuu
st wero ucnonwszyercst OFDM-monynsiius:
1) st 60pbOBI ¢ MEKCHUMBOJIBHON UHTEP(DEpEeHITHEH
2) [t IOBBIMIEHUS JATBHOCTH PATUOCBS3U
3) Jlnst 60pbOBI ¢ Y3KOMOIOCHOM MOMEXOM
4) JInst CHUKEHUST BEIYUCIUTEILHOM CIIOKHOCTH
[Tponieaypa SKBalali3UPOBAHUS B CUCTEMAX CBSI3H UCIIONB3YETCS IS
1) YopaBieHust CKOpOCTBIO Tepeaun JaHHBIX
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2) YcrpaHeHMs MCKa)K€HUH, BBI3BAHHBIX KaHAJIOM IIEpeauu

3) MynpTUIIIEKCUPOBaHUS MOJIb30BATEIbCKUX KAHAJIOB

4) [leTeKkTUpOBaHUS HU3KOYACTOTHOM orubaromieit curuana

COBOKYITHOCTh TE€XHUYECKHUX CPEICTB U CPEIbl pacHpoCTpaHEeHUs, oOecreynBaromias nepeaady
COOOIIIeHHI, Ha3bIBACTCS

1) Cuctema nepenaun naGopmauu

2) Cucrema niepeaaynt COOOIICHMIA

3) Kanan nepenaun cooOmenuii

4) Jlunus cBsi3u

C pocToM 4acTOTHI CUTHAJIA 3aTyXaHUE B JIMHUU CBS3H:

1) Ymenbiaercs

2) He u3mensiercs

3) VeenuuuBaeTcs

4) daykTyupyer

KadecTBo mepegaun CUTHAJIOB TIEpeaull TaHHBIX OLICHUBAIOTCS:

1) Uckaxxennsimu OpMbI CUTHAIIOB

2) OTcyTCcTBHEM HCKaXEHHUS B IPUHATON HH(pOpMaun

3) Yucmom ommOOK B pUHATOM HHDOpMAITUN

4) MOIHOCTBIO IPUHSATOTO CUTHAJA

JlyniekcHo nepenayu CBA3bI0 Ha3bIBACTCH:

1) OcymecTBnsercs nepeadya CUTHajIOB B OHOM Mape MPOBOJHUKOB B OJJHOM HalpaBICHUH

2) OcyuecTBisieTcs epefaya CUTHAIOB B OHOM HalpaBiICHUU B YETHIPEXIIPOBOAHON JIMHUU CBS -
31

3) OmHOBpEMEHHOW Tepelaud CUTHAJIOB MEXTy a0OHCHTaMU B 00OUX HAINpPaBJICHHSX, T.e. KaHAJ
CBSI3U JIOJDKEH OBITh IBYCTOPOHHETO JICHCTBHSL.

4) TloouepenHas mepenavya CUTHAIOB B 000MX HAINPaBICHUAX

VYBenudyeHue MHACKCa KBapaTypHOU MOAYIIALIMY IPUBEIET K:

1) K yBenuuyeHuo ckopocTu nepeayl U BO3pacTaeT BEPOATHOCTh OMIMOKH .

2) K ymMeHbIIEHHIO BEPOSATHOCTH OIINOKU

3) K ymeHbI1eHHI0 CKOPOCTH Tepeadn

4) Hudero He U3MEHUTCS

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[{udpoBoii kaHai CBA3U, MOJENIN (PU3NUECKUX KAaHAJIOB, JIMHEHHBIA (UIBTPYIOIIMNA KaHall, JTUHEH -
HBII QUIBTPYIOLINI KaHaN ¢ IEPEMEHHBIMU TapaMeTpamMu

MHOXeCTBEHHBI JOCTYI C YacTOTHBIM pa3ielieHUEM, MHOXECTBEHHBIH JOCTYI C BPEMEHHBIM
pa3zesIeHueM, MHOXECTBEHHBIN JOCTYNl C KOAOBBIM pa3lelIeHUEM, MHOKECTBEHHOM IIOCTYIl C OpTOro-
HaJIbHBIM YaCTOTHBIM MyJbTUILIEKCUpoBaHueM (OFDMA)

CIlyTHMKOBBIE CHUCTEMBI CBSI3U C HCIIOJIb30BAHUEM I'€OCTALMOHAPHBIX PETPAHCIATOPOB, CIyTHH-
KOBBI€ CUCTEMBI CBSI3U C HCIIOJIb30BAHUEM HET€OCTAI[MOHAPHBIX

14.1.3. TeMbl JOMALIIHHUX 3aJaAHUI
Mogpenb IryMornogo0HOTo CUrHaIa
Monens popmupoBanuss OFDM cumBoia
Mopnens CDMA kanana
Mozens OFDMA kanaia
Mopnens kaHana nepenayu JaHHbix s cuctem MIMO 2x2

14.1.4. Bonnpocbl Ha caMONIOATOTOBKY
Mogens 1 poBOro KaHaja CBsI3U;
KommiekcHoe npesicTaBieHre CUrHaIoB, KOMIUIEKCHAs: orubatromias;
BekTopHoe npecTaBieHne CUrHana, KBaapaTypHbIA MOIYJISATOP;
MesxcumBonbHas uHTepdepenius ¢unbtp HalikBucra, dhopmupyronmii ¢puistp HalikBucra s
yctpanenuss MCU
OpToroHanbHOE 4YaCTOTHOE MYJIbTUILIEKCHpoBaHHue AaHHBIX (OFDM)
MHOXECTBEHHBIN JOCTYN C YACTOTHBIM pPa3/IeICHUEM
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MHOKECTBEHHBIN TOCTYII C BPEMEHHBIM Pa3ICICHUEM.
MHOXECTBEHHBIN JOCTYM C KOJOBBIM pa3/IeICHUEM.
MHOXKECTBEHHON JOCTYI ¢ OPTOTOHAIBHBIM 4acTOTHBIM pazaeneHueM (OFDMA).

14.1.5. Tembl 1a00paTOpHBIX padoT
MogenupoBanue npueMHUKa HUPPOBOI CUCTEMBI CBSI3U
MopgenupoBaHue nepegaroiei 4acTu HUPpPOBON CUCTEMBI CBSI3U
MopnenupoBaHe CUCTEMbI BOCCTAHOBIIEHHS HECYLIETO KOJIeOaHUs
MogenupoBaHue NETIN CUMBOJIBHON CUHXPOHU3ALUN

14.1.6. Bonpocsl 1u¢depeHIUPOBAHHOIO 3a4eTa

[TpuHLIUIIBI TOCTPOCHNE MAaTEMaTHUYECKUX MOJIesen

[IpuHIUIIBI CUCTEMHOTO MOAX0/Ia B MOJICTUPOBAHUN

[{udpoBoit kaHaIa CBA3M, MOJIENH (PU3MUECKIX KaHAJIOB

BekropHoe npencraBiieHne cUrHaia, KBaapaTypHbIid MOAYJISITOP

MexcumBoiibHas nHTepdepennus, Gunbtp HaitkBucTa

MHoromno3unnuoHHas KBaJparypHas MOAYJISLIHS

Muorono3uninonnas OFDM mMopyssiius

Mopenb CUCTEMBI CBSI3U C YACTOTHBIM YINIOTHEHHUEM KaHaJIOB

Mozenb cUCTeMBI CBSI3U C BPEMEHHBIM YIUIOTHEHHEM KaHAaJIOB

Mopenb CUCTEMBI CBSI3U C OPTOTOHAIBHBIM YACTOTHBIM YIJIOTHEHUEM KaHAJIOB

[IceBnocnyyaiinbie MOCIEIOBATEIbLHOCTH U UX CBOICTBA, TMHEHHBIE MTOCIEI0BATEILHOCTH MAKCH -
MaJIbHOW JIJIMHBI

[TocnenosarensHocT ['onga, nocnenosarensHoctu Kacamu

Kanan nepenaun nannbix qis cucteM MIMO 2x2

CucreMbl MOJABUKHOM CBSI3M BTOPOTO IMMOKOJICHHS

IToctpoenue nponeros LIPPJI, pacuer ypoBHe# curuanos

CIyTHHKOBBIE CUCTEMBI CBSI3HM C UCIIOJIb30BAHUEM I€OCTAIIMOHAPHBIX PETPAHCIISITOPOB

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepualoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C mapymenussmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCEMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIC OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaAM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB TpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:
- B IeyaTHou (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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