MHUHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUICKOM ®EJIEPAIIIN

®enepanbHOe rocy1apcTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe YUpe:KIeHne BbICIIero
o0pa3oBaHus

«TOMCKUM I'OCY JAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAJITMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXJAIO
Jupexrop nenapramenTa no YP
Kum M.10.
«29» 10 2025 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
CETHU U CUCTEMBbI PAIMOCBSA3U

YpoBeHb 00pa3zoBaHus: BbiclIee 00pa3oBaHue - CENHAJINTET

Hanpasnenue noarorosku / crieranbHOcTh: 11.05.01 PaguodiekTpoHHbIE CHCTEMBI H KOMILIEKChI
Hanpasnennocts (npoduip) / cienmanuzanus: UH:KeHepHsl CHCTEM CBSI3H, JIOKAIUH U HABUTAIIUH
®opma o0yueHHS: OUHasA

@axynprer: MHCTHTYT paauodjiekTpoHHol Texuukun (MPIT)

Kadenpa: nHcTUTYT paanodnekTponHoii Texuuku (MPIT)

Kypc: 4

Cemectp: 7

VY4eOHsIii man Habopa 2026 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 7 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTryeckue 3aHATUA 36 36 4acoB
JlaGopaTopHble 3aHATUS 24 24 4acoB
CamocrositenpHas padbora 58 58 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 180 180 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 5 5 3.€.

®opMbI IPOMEXKYTOUYHOM aTTeCTAIlUU Cemectp
OK3aMeH 7

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

OUO: Kum M.IO.

HomkHOCTD: [IupekTop aenapramMmeHTa rno YP

Iata moamnucanus: 29.10.2025

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
ed789cd8-2cc6-4431-a59e-8f386b1d44fa

Tomck

CornacoBaHa Ha noptane N2 84160



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. L[eJIBIO npenogaBaHud AUCHUIIIINHBL ABJIACTCA HU3YyUCHUC OCHOBHBIX 3aKOHOMepHOCTeﬁ
nepcaauun HH(bOpMaLII/IH B I_[I/I(I)pOBBIX TCIICKOMMYHHUKAITUOHHBIX CUCTCMAX.

1.2. 3agauy AUCHUILIUHBI

1. 3agavelt TUCIUTIIMHBI SBISACTCA (OPMUPOBAHUE Y CTYJCHTOB KOMIICTCHIIUM, TTO3BOJISIOIINX
CaMOCTOSTENbHO MPOBOAUTH MAaTE€MaTUUYECKUU aHalu3 (U3UYECKUX MPOIECCOB B aHAJOTOBBIX U
nudpoBBIX ycTpoiicTBax (hopMUpOBaHUs, TpeoOpa3oBaHus U 00paOOTKH CUTHAJIOB, OLICHUBATh PEaIbHBIC
U TpeAesibHbIE BO3MOXHOCTH MNPONYCKHOM CHOCOOHOCTM M TNOMEXOYCTOHYHBOCTH
TEJIEKOMMYHUKALIMOHHBIX CHCTEM M CETEeH.

2. 3agavyedl MUCIUIUIUHBI SBIICTCA (OPMUPOBAHUE Y CTYJICHTOB KOMIICTCHIIUM, TTO3BOJISIOIINX
CaMOCTOSITeIbHO H3y4YaTh OCHOBHBIE 3aKOHOMEpPHOCTH mepenayu uHGopMauuu B HUDPOBBIX
TEJIEKOMMYHUKALMOHHBIX CHUCTEMaX.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctuminH: Moays crienanu3anuy (major).

HNunexce nucuumnunel: b1.B.02./1B.01.01.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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I1K-1. Criocoben
BBINIOJIHATH aHAIIU3
COCTOSIHUSI HAYYHO-
TEXHUYECKHUX MPOOIIeM B
obmnactu
PaInO3IEKTPOHHBIX
CHCTEM, OIPEACIIATh
1ens 1 GopMyIupoBaTh
3aJ1a41 IPOCKTHPOBAHUS

[1K-1.1. 3naer TunoBsie
ATaIlbl BHITIOJIHEHUS HAYYHO-
HCCIIEIOBATENBCKONM PabOTHI

3HaeT TUIIOBBIE DTAIIbI BEIITOJIHEHUS HAay4YHO-
HCCIIeIOBATEIILCKON pabOTHI B 00JIACTH CeTe
H CUCTEM paJUOCBA3U

[TK-1.2. YmeeT npoBOAUTH
aHAJIN3 UCXOJIHBIX JaHHBIX
JUTs pacyeTa u
MIPOEKTUPOBAHUS
ANIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HAYECHUS

YMeeT npoBOUTH aHATTU3 UCXOAHBIX TAHHBIX
JUTSL pacueTa ¥ MPOEKTUPOBAHUS AJIEKTPOHHBIX
puOOPOB, CXEM U YCTPONCTB Pa3INYHOTO
(YHKIIMOHAJLHOTO HA3HAYCHUS B 00IaCTH
CeTe M CUCTEM PaJIuOCBI3HU

IIK-1.3. Bnageer HaBBIKaMU
cOopa 1 aHAIHU3 UCXOIHBIX
JAHHBIX JUJIsl pacuera u
MIPOEKTUPOBAHUS
AIIEKTPOHHBIX MIPUOOPOB,
CXEM U YCTPOUCTB
pa3IUYHOrO
(GYHKITMOHATILHOTO
Ha3HAYCHUS

Bnaneet HaBbIkamu cOOpa U aHaIU3
MCXOJIHBIX JTAaHHBIX ISl pacyera u
IPOEKTHUPOBAHUS SJIEKTPOHHBIX IPUOOPOB,
CXEM U yCTPOMCTB pa3iIM4HOIO
(YHKIIMOHATIBHOTO Ha3HAYEHUS B 00J1aCTH
CETEH U CUCTEM PATUOCBA3U

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunpl yueOHoi 1esITeIbHOCTH
qacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 86 86
JIek1IMOHHBIE 3aHATUA 26 26
[TpakTHueckue 3aHITHS 36 36
JlaGopaTopHbie 3aHITHS 24 24
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 58 58
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 8 8
Harmmcanne otyera no nabopatopHoit pabote 8 8
Hanucanue oTueTa 1o nmpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 16 16
BrinonHeHNe NpakTUYECKOro 3a/1aHus 16 16
[ToaroroBka K TECTUPOBAHUIO 10 10
IToaroroBka M caauya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 180 180
Oo0mas TpynoeMKkocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMIIMHBI M BUJIbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabiuue 5.1.
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Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACSATEIHHOCTH

Jlex. Cam. Bcero
[Ipak. | JIa0. dopmMupyemsbie
HasBanus paznenos (TeM) JUCHMILIMHBL | 3aH., pab., | yacos (0e3
3aH., 4| pal. KOMIICTCHITHH
q q 9K3aMEHa)
7 cemecTp
1 Hudpossie BUIBI MOAYISINU U 4 4 8 9 25 TIK-1
CUTHAIbHOTO KOJUPOBAHUS, NX
CIEKTpalibHAs U DPHEPreTUYECKast
3¢ (HEeKTUBHOCTh
2 TIpormyckHas CiOCOOHOCTh KaHama CBsI3u. | 2 2 - 5 9 [TK-1
KonunpoBanue ncrounuka
3 ITomexoycTOMYMBOE KOAUPOBAHUE B 8 8 8 9 33 ITK-1
TEJIEeKOMMYHUKAIIMOHHBIX CHCTEMaX
4 CurHanbHO-KOJOBbIE KOHCTPYKIIUU B 2 4 4 10 20 [IK-1
TEJICKOMMYHHUKAIIMOHHBIX CHCTEMaxX
5 MoOuibHBIE CUCTEMBI ITUPPOBOI 4 8 4 9 25 [TK-1
PaauoCBs3u
6 Lludpossie paauopeneiHpie u 2 2 - 6 10 [TK-1
TPAHKUHTOBbIE CUCTEMBI CBSA3U
7 CIlyTHUKOBBIE CHCTEMBI IU(PPOBOH 2 4 - 5 11 [IK-1
panuocBs3U
8 CeTH ¥ CUCTEMBI PAJANOCBSI3U HOBOT'O 2 4 - 5 11 [TK-1
MOKaJIEHUS
Uroro 3a cemectp| 26 36 24 58 144
Uroro| 26 36 24 58 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadmie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)
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TpynoemkocTs
Haspanwust paznenos (Tem) Copep:xanue pa3aenoB (TeM) dopmupyemble
JTUCIUILTAHBI JTUCITUIUIAHEI (B T.4. TIO JICKIUSIM) (7eKIHOHKEIE KOMIIETEHITHH
3aHATHUSA), U
7 cemecTp
1 Ludpossie BUABI AHanu3 U@ poBHIX METOIOB MOYJISINH. 4 ITK-1
MOJYJISIIMU U CUTHAIBHOTO |Mopaembl cotoBoit cBsizu FSK, MSK,
KOJIUPOBAHUS, UX GMSK v yncneHHbI aHAIN3
CHEKTpaJibHas U BEPOSTHOCTH CUMBOJILHON OLIUOKHU.
SHEepreTHYecKast MoieMbl CITyTHUKOBBIX CUCTEM CBSA3H M-
3¢ peKTUBHOCTH QAM, M- PSK, 16-APSK, 32-APSK, u
YHCJIEHHBIA aHAIN3 BEPOSTHOCTU
CUMBOJIbHOM OIIHOKH
Htoro 4
4




2 [IponyckHas

CII0COOHOCTH KaHaJIa CBA3H.

KonunpoBanue ncrounuka

[IpomyckHas cocOOHOCTb KaHaJla CBSA3H.
OOBeM curHaja u eMKOCTh KaHalla CBSI3H,
ycll0BuUs uX corjacoBanusd. KoaupoBanus
UCTOYHUKA. MeTo bl 3 (HEKTUBHOTO
KoaupoBaHus. PpaKkTanbHOE
KOAMpOBaHUe n300pakeHuil. BeliBner-
npeoOpa3oBaHUs CUTHAJIOB U
M300pakeHU I

[TK-1

Hroro

3 IlomexoycroitunBoe
KOAMPOBAaHUE B
TEJIEKOMMYHUKALIMOHHBIX
CUCTEMAX

Kogst Xemmunra, BUX (boy3a-
Yoynxypu-Xoksenrema), Puna-
Conomona. [{ukanyeckue n30bITOYHBIC
koabl CRC (Cyclic redundancy check).
Caeprounbie KoJibl. JlekoaupoBaHue
CBEPTOYHBIX KOJIOB 10 MeTOxy Butepou.
TypOokonupoBanue. CBepTOUHBIE
TypOoKkoibl. JlekonupoBaHue
TypOOKOI0B. XapaKTEPUCTUKH 10
MEXO0YCTOHYMBOCTH CBEPTOUYHBIX
TypOOK0/10B. HU3KOTIOTHOCTHBIE KOIBI.
Knaccudukanus LDPC-konoB. MeTo b
MOCTPOEHHUS MPOBEPOUYHBIX MATPHLL.
AJTOPUTMBI 1E€KOIUPOBAHUS
HU3KOIUIOTHBIX KOJI0B. KackaaHbix
KOJIOB.

ITK-1

Hroro

4 Cur"ajbHO-KOJOBEIE
KOHCTPYKIIUU B
TEJIEKOMMYHHUKAITHOHHBIX
cHCTEMax

CurHaabHO-KO/IOBBIE KOHCTPYKITUU Ha
ocHOBe Tperuinc KoJ0BOH MOYJISIUN
(TCM) u ux ananus. UccnenoBanue
CUTHAJIBHO-KOJIOBOW KOHCTPYKIIMH HA
0a3e CUCTEMBI C OPTOTOHATBHBIM
YaCTOTHBIM MYJIbTHUIUICKCUPOBAHUEM U
MIPOCTPAHCTBEHHO-BPEMEHHBIM
koaupoanueM OFDM - MIMO.

ITK-1

Hroro

5 MoOuabHbIE CUCTEMBI
u(pPOBOI paTUOCBI3N

[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapta GSM. Hudposbie cucteMsr
MoOuIbHOM cBsA3M cTangapra CDMA.
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
cranapta IEEE 802.11 (Wi-Fi).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapta IEEE 802.15.4 ZigBee.
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
craanapta IEEE 802.15.1 (Bluetooth).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
cranapta IEEE 802.16 (WiMAX).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crannapra IEEE 802.20 (LTE).

[TK-1

Hroro
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6 Lludpossie
paguopenenHbie U

TPAHKUHI'OBBIC CUCTCMBI
CBA3HU

Huanazonsl paguoBoid a0 300 I'T.
[IPPJI anmaparypa, TEXHOJIOTHH,
npumenenue. Tpacest LIPPJI -
"3aKkpbIThIE", "TIOTY3aKpbITHIE" U
"OTKpbITHIE", BIUSHUE pepaKkuuy Ha
paboty LIPPJI. TpankuHrOBBIE CHCTEMAX
paanoCBs3U - anmnapaTypa, TEXHOJIOTUH,
npumenenue. CepBuchl TpaHKMHIOBBIX
cucreM paauocsssu. Llugpposas cucrema
Tpankunrosoit paguocssasu TETPA B

Poccun.

[TK-1

Hroro

7 CIlyTHUKOBBIE CUCTEMBI
U pOBOH paguoCBsI3U

OpOUTHI CTyTHUKOBBIX CUCTEM
paauocssizu (CCP). CCP na
AITUNTHYECKUX, T€0CTAlMOHAPHBIX
opOHTax U HU3KOOPOUTATIBHBIE.
CranmonapHsie, MOOUIBHBIE U
nepcoHanbHbie CCP. boproBas u
Ha3eMHas anmnaparypa u TeXHOJIOTHH.

ITK-1

Hroro

8 CeTH U CUCTEMEI
PagroCBsI3H HOBOTO
[MOKaJICHUS

KopnopatuBHble cucTeMbl COTOBOM CBSI3U
Private Networks —pLTE-A 4G u New
Radio 5G/6G. Texnonruu 5G ynbTpa
HIMPOKOTNOIOCHAs MOOUIIbHASI CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEpXHAJEKHasl MEXMAaIlIMHHAs CBS3b C
Hu3kumu 3aaepkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIbTpa Y3KOIMOJIOCHAs! MaccoBast
MeXMaiuHHas cBs3b (Massive Machine-
Type Communications, mMTC).

ITK-1

Hroro

Hroro 3a cemectp

26

Hroro

26

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem)
JVCIUATUTHHBI

HanmeHnoBanue nmpakTUYECKUX 3aHATHI
(cemuHapoB)

TpynoeMKoCTb,
q

dopmupyemble
KOMIIETEHIIH

7 cemecTp

1 Hudpossie BUabI
MOJYJISIIIAM U CUTHAJILHOTO
KOJIUPOBAHUSI, UX
CHEKTpaJIbHAS U
SHEpreTUIecKas

3¢ (HEeKTUBHOCTH

AHanu3 UQPPOBEIX METOIOB MOTYJISIIHH.
Monemsl cotoBoii cBsa3u FSK, MSK,
GMSK u 4hCIeHHBIH aHaIN3
BEPOSITHOCTH CUMBOJILHOW OIINOKHU.
MoeMbl CITyTHUKOBBIX CUCTEM CBA3U M-
QAM, M- PSK, 16-APSK, 32-APSK, u
YUCJICHHBIN aHAJU3 BEPOSTHOCTH
CHMBOJIBHOH OIITHOKHU

ITK-1

Hroro
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2 [IponyckHas
CIIOCOOHOCTH KaHaJla CBSI3U.
KonunpoBanue ncrounuka

[IponyckHast CIOCOOHOCTH KaHaja CBS3H.
O0BeM cHuruajia ¥ EMKOCTh KaHaja CBS3H,
yCIIOBHA UX coriacoBanus. KogupoBanus
UCTOYHHKA. MeTonbl 3 (HEKTUBHOTO
KoaupoBaHus. PpaKTanbHOE
KOAMpOBaHUE U300pakeHuil. Beiiner-
peoOpa3oBaHUs CUTHAJIOB U
M300pakeHU I

IK-1

Htoro

3 IlomexoycroitunBoe
KOAMPOBAaHUE B
TEJIEKOMMYHUKALIMOHHBIX
CUCTEMAX

Koast Xemmunra, BUX (boy3sa-
Yoynxypu-XokBeHnrema), Puna-
Conomona. Lluknuyeckue n30bITOUHBIE
koabl CRC (Cyclic redundancy check).
CaeprouHble Koapl. JlekoaupoBaHue
CBEPTOYHBIX KOJIOB IO MeToAy Butepou.
TypOoxoaupoBanue. CBepTOUHBIE
TypOokobl. JlekoaupoBanue
TypOOKOI0B. XapaKTEPUCTUKH 10
MEXO0YCTOMYMBOCTH CBEPTOUYHBIX
TypO0oK010B. HU3KOIUIOTHOCTHBIE KOABI.
Knaccudukanus LDPC-kogoB. MeTosl
MOCTPOEHHUS MPOBEPOUYHBIX MATPHLL.
AJNTOPUTMBI I€KOIUPOBAHUS
HU3KOIUIOTHBIX K0/10B. KackaaHbix
KOJIOB.

ITK-1

Hroro

4 Cur"ajbHO-KOJOBEIE
KOHCTPYKIIUU B
TEJIEKOMMYHHUKAITHOHHBIX
cHCTEMax

CurHaabHO-KOIOBBIE KOHCTPYKITUY Ha
oCHOBe Tpernc KoJI0BOM MOYJISIIAN
(TCM) u ux ananus. UccnenoBanue
CUTHAJIPHO-KOJIOBOM KOHCTPYKIIMH HA
0a3e CUCTEMBI C OPTOTOHATBHBIM
YaCTOTHBIM MYJIbTHUIUICKCHPOBAHUEM U
MIPOCTPAHCTBEHHO-BPEMEHHBIM
koaupoBanuem OFDM - MIMO.

ITK-1

Hroro

5 MoOuabHbIE CUCTEMBI
u(pPOBOI paTUOCBI3N

udpossie cucTeMbl MOOMIIBHOW CBSI3U
crannapta GSM. [{u¢posble cucTeMbl
MOOMIIBHOM cBsi3u cTangapra CDMA.
Hudpossie cucTeMbl MOOMIIBHON CBSI3U
cranmapta IEEE 802.11 (Wi-Fi).
udpossie cucTeMbl MOOMIIBHOW CBSI3U
crangapra [EEE 802.15.4 ZigBee.
udpossie cucTeMbl MOOMIIBHOW CBSI3U
crarnapta IEEE 802.15.1 (Bluetooth).
udpossie cucTeMbl MOOMIIBHOW CBSI3U
crangapra [EEE 802.16 (WiMAX).
udpossie cucTeMbl MOOMIIBHOW CBSI3U
craugaprta IEEE 802.20 (LTE).

IK-1

Htoro
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6 Llucdpossie Juanazons! pagnoBosH 10 300 I'T. 2 IK-1
paguopeneiHele U IIPPJI anmaparypa, TEXHOJIOTHH,
TPaHKUHI'OBBIE CUCTEMBI npumenenue. Tpaccst LIPPJI -
CBSI3U "3aKkpbIThIE", "TIOTY3aKpBITHIE" U
"OTKpBITHIE", BIUsIHUE pedpakiun Ha
paboty LIPPJI. TpankuHroBsie cucremax
paaroCBA3M - annaparypa, TEXHOJIOTUH,
npuMeHerne. CepBUCchl TpaHKUHTOBBIX
cucreM paauocsszu. Ludposas cucrema
Tpankunrosoii paguocssizu TETPA B
Poccun.
Hroro 2
7 CriyTHUKOBBIE ccTeMbl  |OpOUTHI CITyTHUKOBBIX CUCTEM 4 ITK-1
U pOBOH paguoCBsI3U paguocsszu (CCP). CCP Ha
AIUTUNITHYECKHUX, T€0CTAlIMOHAPHBIX
opOUTaxX U HU3KOOOUTAIILHEIE.
CranuonapHbie, MOOUIIbHBIC U
nepcoHanbubie CCP. boptoBas n
Ha3eMHas anmnaparypa u TeXHOJIOTUH.
Hroro 4
8 CeTu U CUCTEMBI KopnopatuBHbie cUCTEMBI COTOBOM CBS3U 4 ITK-1
PagroCBsI3H HOBOTO Private Networks —pLTE-A 4G u New
MTOKaJICHUS Radio 5G/6G. Texnonruu 5G ynbTpa
HIMPOKONOIOCHAs MOOUIIbHAS CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEpXHAaJEKHasl MEXMaIlIMHHAs CBS3b C
Hu3kumu 3aaepkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIbTpa y3KOIOJIOCHAs! MaccoBas
MeKMalnHHas cBsa3b (Massive Machine-
Type Communications, mMTC).
Hroro 4
Hroro 3a cemectp 36
Hroro 36
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmmna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HasBanus pasnenoB (Tem) HaumeHoBase 1a60paTopHBIX paboT Tpynoemkocts, | Dopmupyemsie
JUCIUIIAHBI q KOMIIETEHIINH
7 cemecTp
1 Hudpossie BUabI Ananu3 muppoBBIX METOIOB 8 IK-1
MOJYJISIIMY U CUTHAJIBHOIO |MOAYJISALMH. MOIEMBI COTOBOM CBS3U
KOJIMPOBAHUS, UX FSK, MSK, GMSK u 4uClICHHBIH
CHEKTpaJibHas U aHaJIN3 BEPOSITHO CTH CUMBOJIbHON
SHEpPreTHYECcKast omunOKu. MOEeMBI CITyTHUKOBBIX CUCTEM
3¢ (HEeKTUBHOCTH cBs3u M-QAM,
M-PSK, 16-APSK, 32-APSK, u
YHCJIEHHBIM aHAIN3 BEPOSTHOCTU
CUMBOJILHOM OIIHOKH
Hroro 8
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3 [lomexoycroitunBoe
KOANPOBAHHUC B
TCIICKOMMYHHUKAIITUOHHBIX
cucreMax

Koner Xemmunra, BYX (boy3a-
Yoynxypu-XokseHrema), Puna-
Comomona. [{ukmnyeckue n30bITOUHBIC
koabl CRC (Cyclic redundancycheck).
Caeprounsie Koabl. [lekoaupoBanne
CBEPTOYHBIX KOZOB IO MeToay Butepou.
Typ6oxoaupoBanue. CBEpTOUHBIC
TypOokobl. JlekoaupoBanue
TypOOKOI0B. XapaKTEPUCTUKH 110
MEXOYCTOWYHBOCTH CBEPTOUHBIX
TypOoK010B. HU3KOIIOTHOCTHBIE KOJIBI.
Knaccudpukanus LDPC-konoB. MeTo s
MOCTPOSHHS ITPOBEPOYHBIX MATPHII.
ANTOPUTMBI IEKOIUPOBAHHS
HU3KOIUIOTHBIX KOJ10B. KackaaHbIx
KOJIOB.

IK-1

Htoro

4 CUrHaJIbHO-KOJIOBEIE
KOHCTPYKLIUHU B
TEJIEKOMMYHUKAIITMOHHBIX
cucreMax

CuUrHaibHO-KOJIOBBIE KOHCTPYKIIUU Ha
ocHoBe Tpemnc KoA0BOH MOIYISIIUU
(TCM) u ux ananus. MccnenoBanue
CUTHAJIbHO-KOJOBOM KOHCTPYKIIMH Ha
0a3e CUCTEMBI C OPTOTOHAILHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHUEM H
MIPOCTPAHCTBEHHO-BPEMEHHBIM
koaupoBanueM OFDM - MIMO.

IIK-1

Hroro

5 MoOUWIbHBIE CUCTEMBI
ndpoBoi paIuoCBsI3N

udposbie cucTeMbl MOOUITBEHOM CBS3H
craugapta GSM. [ludpoBsie cucTeMbl
MOOWIBHOM cBsi3u ctaHgapTa CDMA.
udposbie cucTeMbl MOOUITBLHOM CBS3H
craugaprta IEEE 802.11 (Wi-Fi).
[udposbie cucTeMbl MOOUIBLHOM CBS3H
craugaprta IEEE 802.15.4 ZigBee.
[udposbie cucTeMbl MOOUITBEHOM CBS3H
craugaprta IEEE 802.15.1 (Bluetooth).
udposbie cucTeMbl MOOUITBLHOM CBS3H
crannapta I[EEE 802.16 (WiMAX).
udposbie cucTeMbl MOOUITBLHOM CBS3H
craugaprta IEEE 802.20 (LTE).

IIK-1

Hroro

Hroro 3a cemectp

24

Htoro

24

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

Buer caMocTosITeNbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABICHBI B

Tadsuie 5.6.

Tabmuua 5.6. — Buapl caMoCcTOSTETbHON pabOTHI, TPYJO0EMKOCTh U (JOPMHUPYEMBbIE KOMITETEHIIN

5.6. CamocTosiTeqbHaAs1 padoTa
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Bunsr
Hazpanus pa3nenos (tem) . | Tpymoemkocts, | Dopmupyemsie
S —— CaMOCTOSITEIbHOU u KOMITCTCHITHH DopMBI KOHTPOJISI
paboThI
7 cemecTp
1 Hudpossie BUabI ITogroroska k 2 [IK-1 JlaGopatopHas
MOJYJISIIIUK U CUTHAJIBLHOTO | Ta00paTOpHOH paborta
KOAMPOBAHUS, UX paboTe, HanMcaHue
CHEKTpalibHAs U oTyeTa
SHEPIreTUICCKasd Hanucanue otuera no 2 [IK-1 Otuyet no
> peKTHBHOCTH nabopatopHo# pabore nabopaTtopHoOi
pabore
Hanucanne otyera no 2 [TK-1 Otuer no
MPAKTUYECKOMY MIPAKTHYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brinosnnenue 2 [IK-1 [IpakTrueckoe
MIPAKTUIECKOTO 3a/1aHue
3a/laHus
IToaroroBka x 1 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
2 IIponyckHas Hanucanue oryera no 2 [IK-1 Oruer o
CIOCOOHOCTH KaHaia MPAKTUIECKOMY MPAKTHYECKOMY
cBs3u. KogupoBanue 3aHATHIO (CEMUHAPY) 3aHSTHIO
HMCTOYHHUKA (cemunapy)
Brinosinenue 2 [TK-1 [IpakTrueckoe
MPaKTUYECKOTO 3a/laHue
3a/IaHus
IloaroroBka x 1 I1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
3 [lomexoycroitunBoe [ToaroroBka k 2 [K-1 JlaGoparopHas
KOJIMPOBAHUE B nabopaTopHOI pabora
TEJICKOMMYHHUKAIIMOHHBIX |paboTe, HaMCaHue
cucTreMax oTuera
Hanucanne otyera no 2 [K-1 Otuer no
nabopatopHoit pabote nabopaTopHOit
pabote
Hanucanue otuera no 2 [IK-1 Otyet no
MIPAKTUIECKOMY MPAKTHYECKOMY
3aHATHIO (CEMHHAPY) 3aHATHIO
(cemunapy)
Brinmonnenue 2 TIK-1 IIpakTrueckoe
MPaKTUYECKOTrO 3a/laHue
3a/IaHus
IToaroroBka x 1 I1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
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4 CurnajabHO-KOJ/IOBBIE [ToaroroBka k 2 [IK-1 JlabopaTopHas
KOHCTPYKIIUHU B nabopaTopHOI pabora
TEJICKOMMYHHUKAIIMOHHBIX |paboTe, HaMCaHNue
CUCTEMax oT4yeTa
Hanucanne otyera no 2 [TK-1 Otuer no
nabopaTopHoi pabore nabopaTopHOH
pabore
Hanucanue otyera mno 2 IIK-1 Ortuer no
MPAKTUIECKOMY MPAKTHIECKOMY
3aHATHIO (CEMHHAPY) 3aHATHIO
(cemunapy)
Brimonnenue 2 TIK-1 IIpakTrueckoe
MIPAKTUIECKOTO 3a/laHue
3aJlaHus
[ToaroroBka k 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 10
5 MoOuIbHBIE CUCTEMBI [ToaroroBka k 2 [TK-1 JlabopaTopHas
U(PPOBON PaTHOCBIZN nabopaTopHOI pabora
paboTe, HarMcaHue
oT4yeTa
Hanucanne otuera no 2 ITK-1 Ortuer o
nabopaTopHol pabore nabopaTopHOH
pabore
Hanucanue otyera o 2 IIK-1 Ortuer no
MIPAKTUIECKOMY MPAKTHYECKOMY
3aHATHIO (CEMHHAPY) 3aHATHIO
(cemunapy)
Brimonnenue 2 TIK-1 IIpakTrueckoe
MIPAKTUIECKOTO 3a/laHue
3aJlaHus
[ToaroroBka k 1 ITK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
6 Lludpossie Hanucanue otyera o 2 TIK-1 Ortuer o
paaropeneiHbIe U MIPAKTHICCKOMY MPAKTHIECKOMY
TPAHKUHTOBBIC CUCTEMBI  |3aHATHIO (CEMHHAPY) 3aHSITHIO
CBSI3U (cemuHapy)
Brinonnenue 2 ITK-1 [IpakTnyeckoe
MIPAKTUYECKOTO 3aJaHue
3a/laHus
IloaroroBka k 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
11
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7 CiyTHUKOBBIE cuctemMbl | Hamumcanue ordera 1o 2 [K-1 Oruer 1o
UPPOBON PaTHOCBIZN MPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brinonnenue 2 ITK-1 [IpakTuueckoe
MIPAKTUYECKOTO 3aJjaHue
3a/laHus
ITogroroska k 1 [IK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
8 CeTH 1 CUCTEMBI Hanucanne otyera no 2 [K-1 Otuert no
pPasioCBs3H HOBOTO MPAKTUYECKOMY MPAKTUYECKOMY
MTOKaJICHUS 3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brimosnnenue 2 [IK-1 [IpakTrueckoe
MPaKTUYECKOTO 3a/1aHKe
3a/laHus
IToaroroBka x 1 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
Hroro 3a cemectp 58
[loaroroBka u ciaya 36 DKk3ameH
JK3aMeHa
Hroro 94

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMIMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUN
MpeACTaBICHO B TabuIEe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIINH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLUUILINHBI, U BUOB

3aHATUI
Bupl yueOHOI nesiTebHOCTH
dopmupyembie
Jlek. [Ipaxk. JIa6. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. paod.
ITK-1 + + + + Jlaboparopnas padota, OT4er o

naboparopHoit pabore, OTueT 1o
MPAKTUYCCKOMY 3aHATHIO (CEMUHApY),
[TpakTuyeckoe 3aganue, TecTupoBaHue,
DK3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBAEMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH
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N . MaxkcumanbHbIA
MaxkcuManbHbIN MakcuManbHbIN
0aJut 3a mepuoI Bceero 3a
@DOopMBI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gasur 3a mepuon
mexnay 2KT nna | cemectp
Hauana cemectpa | Mexay KT u 2KT
KOHEII CeMecTpa
7 cemecTp
JlaGopatopHas pabota | 8 | 10 10 28
12




[IpakTrueckoe 3a1anue 4 4 4 12
TectupoBanue 2 2 2 6
Otuet no nabopaTopHOH 4 4 4 12
pabote

OTyeT no NpakTUIECKOMY 4 4 4 12
3aHSTHIO (CEMUHApY)

OK3aMeH 30
Hroro makcumym 3a 22 24 24 100
(58} (i}

Hapacratomum urorom 22 46 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6muia 6.2 — Ilepecuet 6aIoB B OIEHKH 32 TEKYIINH KOHTPOJIh

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. TonmukoB, A. M. CucteMbl paanocBs3u: yueOHOe mocobue IJsi CTYJICHTOB MHXKEHEPHO-
TEXHUYECKHUX CHeHalbHOCTeH. Kypc nekmuii, KOMIbIOTepHBIC Ta00paTOpHbBIE U MPAKTHYECKUE 3aHSITHS /
A. M. T'onmukoB. — Tomck: TYCVYP, 2023. — 421 c. [DnexrpoHHblit pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/10557.

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. TonukoB, A. M. PaamosnexkTpoHHBIe cHcTeMbl mnepenaun HHGopmamuu: COOpHHK
KOMIIBIOTEPHBIX JTabopaTtopHBIX pador / A. M. I'onmukoB. — Tomck: TYCVYP, 2018. — 172 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8795 .

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. Tonukos, A. M. KogupoBanue u mudppoBanre nHGOPMALMK B PATUOIICKTPOHHBIX CHCTEMAaX
nepenaun nadopmanuu. Yactes 1. Koguposanue: Kypc nekiuii, KOMIbIOTepHBIE TaO0OpaTOpHBIE pabOTHI,
KOMITBIOTEPHBINH MPAaKTUKYM, 3aJlaHUE HAa CaMOCTOSTENbHYIO padoTy / A. M. 'onukoB. — 2-e u3n.
nepepad. u gon. — Tomck: TYCVYP, 2018. — 333 c. [DnekTpoHHBIN pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/8844 .

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCIHUILIMHBI PEKOMEHIyeTcs o0palarhcss K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YETCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlaGopaTopusi paauodIEKTPOHHBIX CHCTEM Iepenadyr uHbopMaluu: ydyeOHas ayauTopHs A
NpOBECHHUS 3aHATUN NPAKTUYECKOrO TUMA, yueOHas ayaUTOpUs I MPOBEACHUS 3aHATUU
1a00paTOPHOTO THUIIA, MOMEIIEHHUE JIJIi KYpPCOBOT'O MPOEKTHUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX padoT);
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuia, 1. 47, 401 ayz.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Komnerorep (8 miT.);

- Monwutop (197 SAMSUNG 1730S) (8 mirt.);

- KnaBuarypa (8 mir.);

- Mpims (onrrrueckas) (8 mirt.);

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows Server 2008;
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- Microsoft Windows XP;
- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi paguod’IEKTPOHHBIX CHCTEM Iepenadyn wHhopMaruu: ydyeOHas ayauTopus s
MpPOBECHUS 3aHATUN NPAKTHUYECKOTO TUNA, ydeOHas ayaWTOpUs I MPOBEACHUS 3aHATUU
71a00paTOPHOTO THUTA, TOMENIEHUE ISl KYPCOBOTO MPOCKTUPOBAHMS (BBIMOIHEHHS KYPCOBBIX padoT);
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 47, 401 ayz.

Onucanrie UMEIOIIETrocss 000pyI0BaHUS:

- Komnerorep (8 mr.);

- Monwutop (197 SAMSUNG 1730S) (8 mr.);

- KnnaBuarypa (8 mr.);

- Mpis (ontrueckas) (8 mir.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows Server 2008;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas obmacts, . ToMck, yi. Kpacnoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue UMeroerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

CornacoBaHa Ha noptane Ne 84160 15



8.5. MaTepuaibHO-TeXHHYEeCKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂiﬁ (rem) cﬁgﬁﬁgfggr;;e ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Hudpossie Buab moaymsiuu | TTK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
Y CUTHAJIbHOI'O KOAUPOBaHUS, pabota
HX CIICKTpaJIbHasA H IIpakTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
HHEPreTUYECcKast 3aaHue
ddexTuBHOCTE Tecruposanue [TpuMepHBIi MepedeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboOT
nabopaTopHOi
pabote
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
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2 [IpomnyckHasi CHOCOOHOCTh [K-1 IIpaxTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
kaHana cBs3u. KonupoBanue 3a/1aHUE
HMCTOYHHKA TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJlaHNN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
3 IlomexoycToitunBoe IK-1 JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
KOJAWPOBAHUE B pabota
TCICKOMMYHHKaIIMOHHBIX IIpakTrnueckoe TeMbl MPaKTUYECKUX 3aJaHUI
CUCTEMAX 3ajaHKe
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens 3K3aMEHaMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOi
pabote
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
4 CurHajabHO-KO/IOBbIE [IK-1 Jlaboparopnas Tewmbl 1abopaTopHBIX pabOT
KOHCTPYKLIUHU B pabota
TCJICKOMMYHUKAIMOHHBIX [IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
CUCTEMAX 3ajaHKe
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o Tembl m1abopaTOpHBIX PadoOT
nabopatopHoOit
pabote
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
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5 MoOusbHbIE CUCTEMBI [K-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
UPPOBON PaTHOCBIZN pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1abopaTopHbIX pabOT
nabopatopHOit
pabote
Ortuer no TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHSATHUIO
(cemuHapy)
6 Lludpossie paguopeneitapie u |[1K-1 [TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
TPAHKUHTOBBIE CUCTEMBI CBSI3U 3a/1aHUE
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MIPAKTUYECKOMY
3aHSTHUIO
(cemuHapy)
7 CIly THUKOBBIE CUCTEMBI [IK-1 [IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
U poBOI paguoCBsI3U 3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
Ortyer no TeMbl NpaKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
8 Ceru u cucreMsl paguocsasu  |11K-1 IIpaxkTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
HOBOT'O [TOKAJIEHUS 3a1aHUE
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO
JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

12.

13.
14.

15.

16.

17.

18.

Kaxoii u3 ¢azoBbIx BUJOB MOAYJISLUU 0OecriedMBaeT HauOONbIIYIO TOMEX0YCTOHYMBOCTh:
1) BPSK; 2) QPSK; 3) 8-PSK; 4) 16-QAM.

Kaxkoii n3 BUI0B 4aCTOTHOM MOYJISIIMA UMEET MUHUMAaIbHYIO UpUHY criektpa: 1) FSK;
2) MSK; 3) GMSK; 4) M-FSK.

Kakoit u3 MeT0/10B KOJUPOBAHUS UCTOYHHKA MPOU3BOIUT KOJAUPOBAHHUE C TTOTEPAMU: 1)
Konapr llennona-®ano; 2) Anroput™m Jlemmnens — 3uBa; 3) BeiiBnet npeoOpazoBanue; 4) Kombt
Xaddmana.

Kaxko# kon sBasercs 610okoBeIM: -1) Kon Xemmunra; 2) bBUX (boy3a-Uoyaxypu-
Xoksenrema); 3) Puna- Conomona; 4) ®aiipa.

Kakue 13 K0oJ10B ¥ CUTHAIBHO-KOJIOBBIX KOHCTPYKLMM HauboJsiee mpuOIMKeHbl K BEpXHEH
rpanute [llennona: 1) A®M-16-CK; 2) BUX; 3) ®M-2; 4) AM-2.

Kakosa nymna xmroua mmdpa DES: 1) 48; 2) 56; 3) 128; 4) 256.

Kakosa nnuna xmroua mudpa AES: 1) 128, 192, 256; 2) 32, 48, 56; 3) 48, 56, 128; 4) 56,
128, 256.

OrteuectBeHHBIN cTaHAapT O10uHOTO MUppoBanus 'OCT moxeT paboTaTh B CICAYIONTUX
pexxnmax. Kakoi n3 HuX paboTaeT Kak CHHXPOHHBIN MOTOYHBINA mudp: 1) Pexum npocToit
3ameHsbl; 2) Pexxum rammupoBanus; 3) Pexxum raMmMupoBaHusi ¢ 00paTHOM CBs3bio; 4) Pexum
BbIPaOOTKH UMUTOBCTaBKH.

Yemy paBHaA BEIMUMHOM MpeaeabHON dHEpreTHaecKoi r¢pextuBHOoCTH (ipenen Lllennona):
1) 1,59 16; 2) 1,69 116; 3) 2,56 J16; 4) 3,22 J16.

Cuctembl moounbsHOU cBs3u cranaapta IEEE 802.15.1(Bluetooth). Kakoit meton pacmupenust
criektpa ucnosbiyercs B cragaapte IEEE 802.11 (WIFI): 1) CDMA: 2) DSSS; 3) FHSS; 4)
Konsr bapkepa.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

ITosacuute TepMuH «CBEPTOUYHBIN KoA». BaxkHelne oTiIM4us CBEPTOYHBIX KOJOB OT
6mokoBbIX? UTo npencTaBiseT coboil cBEPTOUHBIN Koaep?

Haiite onpenenenus (nmpuBeaute (Gopmyibl) mokazareneil MHPOPMALMOHHOM,
SHEPreTUIecKoil u yactotHou apdextuBHocTH TKC

CpencrBa obecnieuenust 6ezonacHoct GSM cereil. Onuimmre npuHIKI paboThl ceMeiicTBa
AITOPUTMOB A5, HCHIONB3yEeMBbIX s mudpoBaHus Tpaduka B cerax GSM.
IIponyckHast ciocoOHOCTH KaHaia cBsi3u. KonupoBaHue UCTOUHUKA
Kak cynar o coBepiieHCTBE METOJ0B INepenadyn HuppoBoid HHPOPMALMH O CTEIECHH
NpUOJIMKEHUS peabHBIX 3HaUYeHUH 3()()EKTUBHOCTH K MPeeIbHBIM 3HAYCHUAM ?
JUJ1s1 9ero UCTrob3yIOTCsl ACCUMETPUYHBIE KPUIITOCUCTEMBI?
Kak omnpenensercs 3HEPreTUYECKUM BBIUTPHIII OT MPUMEHEHHS MOMEXO0YCTOWYHUBOTO
KOJUPOBaHUs?
[lepeuncnure BUABI MHOTOYPOBHEBOU (ha30BON MOIYJISILIUN
[To kakuM cxemaM NMPOU3BOAMTCS anmnaparHas peanuzanus [loTounbIx mmdpos
Kogs! boy3a-Uoyaxypu-Xoksenrema (bUX).

HaiiTe onpenenenue npenenbHol 3P HEKTUBHOCTH TEIEKOMMYHUKAIIMOHHBIX CUCTEM U

rpanunel K. Illennona.
CpaBaute ocHOBHbIe xapakrepucTuku mudpos DES u AES. [lepeunciure ocHOBHBIC
xapakrepuctuku DES n AES.
DHepreruyeckas u crnekrpaibHas 3QGeKTUBHOCTD IUPPOBON pagHOCBI3H.
Kak Ha3pIBalOTCA, KaK IPOU3BOAATCS U YEM OTIMUYAIOTCs MHOTrOypOBHEBbIE MOIYJISIIUN M-
PSK, M-QAM?

Onumure ycayru 5G: cBepXIIMPOKOINOIOCHas MoOunbHas cBaA3b (enhanced Mobile
Broadband, eMBB). Onumure ycnyru 5G: cBepxHaJeKHas MEKMAIIUHHAS CBSI3b C HU3KUMHU
sanepxkkamu (Ultra-Reliable Low Latency Communication, URLLC). Onumure ycuyru 5G:
MaccoBasi MexkMalnHHas cBsi3b (Massive Machine-Type Communications, mMTC).

Kak Ha3pIBaloTCA, KaK IPOU3BOAATCS U YEM OTIMYAIOTC MHOTrOypOBHEBbIE MOIYJISIIUN M-
FSK, MSK u GMSK?

Kakas Mmonynsiuus obecrnieunBaeT OOJIBIIYIO TOMEXOYCTOWUYHUBOCH CUCTEM Iepeaayn
uHpopmanuu M-PSK unu M-QPSK?

Kakue ckopocTtu nepenauu nH(GpOpManuu JOCTUTANKUCH MPU TecTupoBanuu 5SG B mupe?
Kakwue 3aiepKKu 1OCTUraiauch npu rectuposanuu 5SG?
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35.

36.
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39.
40.

Konsr Puma-CosioMoHa B KaHaIax ¢ HE3aBUCUMBIMU OIIMOKAMU.
JlaiiTe onpeneneHne U CpaBHUTE XapakTepucTuku Moy isinuid 16-APSK u 32-APSK.
[lepeuncnuTe XxapakTepucTHKH ceTed MoOunbHOU cBsA3u 1G, 2G, 3G, 4G: (30HHBI
00CITy>KMBaHMS, KOJIMUECTBO KaHaoB, CKOpocTH nepenayu, laapHOCTh neicTBus, JnanazoHbl
yacTtoT, [llupuny mosocsr).

[lepeuncnure MeTOIbl KOAUPOBAHUS UCTOYHUKA O€3 MOTEPb.

Urto takoe CRC xogupoBanue? Ilepeuncnure Bce nonunombl CRC konupoBaHus u
sanumute noauHoMsl it CRC-1 u CKC-30.

[IpuBenuTEe OCHOBHBIE TEXHUYECKHUE XaPAKTEPUCTHKN CUCTEMBbI MOOMIBHOM CBs3u WIMAX.
Kaxk pa6oraer ckpem6iep WiMAX?

KonupoBanue/aekonupoBanre B OSCIIPOBOIHBIX CUCTeMaX MU(PPOBOTO BEIIAHUS U CBS3H.
Konst LDPC

Kak npousBoauTcs KOAUPOBAaHUE U IE€KOAUPOBAHUE XOIMMUHTA?

[IpuBenuTe OCHOBHBIE TEXHUYECKUE XapAKTECPUCTUKHU cUCTeMbl MoOMIbHOU cBsi3u IEEE
802.11ax (WiFi6). Kakas makcumanbHas ckopocTh niepenaun WiFi6?

Mopemsr cotoBoit cuctemsl cBsizu (FSK, MSK, GFSK, GMSK).

[Tepeuncnure MeTOABI MOMEXOYCTONYMBOIO KOAUPOBaHUS. J[aiiTe MX XapaKTEPUCTHUKY.

[IpuBenuTe OCHOBHBIE TEXHUYECKUE XapAKTECPUCTUKHU cUCTeMbl MoOMIbHOU cBsi3u IEEE
802.11n. Yro Takoe DSSS u FHSS?

UYto Takoe HuzkomnornoctHbie koAbl LDPC? Onummte metoast LDPC koaupoBanus.

[Tepeunciure BUIBI MHOTOYPOBHEBOU (Pa30BOI MOTYIISITHH.

CpaBuute ocHOBHBIe Xapaktepuctuku mudppos DES u AES. Ilepeuncnure ocHOBHBIC
xapaktepuctuku DES u AES. Onummure padoty Anropurma mudpoBanus DES. Onumute
paboty Anropurma mudposanust AES.

YeM OTIMYAIOTCS METOBI MSATKOTO U KECTKOTO CBEPTOYHOTO IeKOApoBaHus Butepou?

Onummre kpuntorpadudeckue mpotokoiasl SSL u TLS. Onummure kxpuntorpaduueckune
npotokobl [P SEC. YUro BrimtovaeT B cebst mpotokoa [P SEC? [lepeuncnure ypoBHH Mozeneit
ISO/OSI u yposau TCP/IP.

Uto takoe xurrep? Onumute MeToabl ero namepenus. Kak JKutrep ucnonbzyeTcs s
OLICHKH TOMEX0YCTOHYMBOCTU CUCTEM CBSI3H.

[aiite onpeneneHre U CpaBHUTE XapakTepucTuku Moy isinuid 16-APSK u 32-APSK.

[IpuBenuTe OCHOBHBIC TEXHHUYECKUE XapaKTEPUCTHUKH CUCTeMbl MOOMIbHOU cBsi3u IEEE
802.11ax (WiFi 6). Kakas makcumanbHas ckopocTh niepenadun WiFi6?

[lepeuncnure METOIbI TOMEXOYCTONYUBOIO KOAUPOBAHUS.

Onumure METO bl KOJUPOBAHUS C MOTEPSIMU - GpaKTalIbHbIE U BEUBIIET.

9.1.3. Tembl 1a00paTOPHBIX padoOT

. AHanu3 nUGpPOBEIX METOAOB MoAysuu. Moaemsl cotoBoit cBsizu FSK, MSK, GMSK u

YHCIICHHBIN aHAJIU3 BEPOATHO CTU CUMBOJIBHON OMHUOKH. MOJEMBI CITyTHUKOBBIX CUCTEM CBSI3U
M-QAM, M-PSK, 16-APSK, 32-APSK, u uncieHHbIA aHAIU3 BEPOSITHOCTU CHUMBOJBHOU
OIINOKH

. Konsl Xemmunra, bBUX (boysa- Yoynxypu-Xoksenrema), Puna- ConomoHna. [{uknnueckue

u3osiTounsie koasl CRC (Cyclic redundancycheck). CBeprounsie koabl. JlekoaupoBaHue
CBEPTOYHBIX KOAOB Mo MeTony Butepbu. TypOokonupoBanue. CBepToUuHbIE TypOOKOJBI.
JlexonupoBanue TypOOKOJOB. XapaKTEPUCTUKHU MO MEXOYCTOHUYHMBOCTH CBEPTOUYHBIX
TypOokoaoB. HuzkomnorHoctable koabl. Kimaccudukanus LDPC-komoB. MeToasl mocTpoeHust
IIPOBEPOYHBIX MAaTpULl. AJITOPUTMBI AEKOIMPOBAHNS HU3KOIIJIOTHBIX KOA0OB. KackaIHbIX KOAOB.

. CUrHaIbHO-KOJOBBIE KOHCTPYKLIMM Ha ocHOoBe Tpemmnc xopoBoi moayisiauuu (TCM) u ux

ananus. VccnenoBanue CUTHaIbHO-KOIOBOW KOHCTPYKIMH Ha 0a3e CUCTEMBI C OPTOTOHATIBHBIM
4aCTOTHBIM MYJIbTUILNIEKCUPOBAHUEM M IPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanueM OFDM -
MIMO.

. Hudposbie cuctembl MmoOunbHo# cBsi3u crangapra GSM. Ludpossie cucteMbl MOOUIBHOM

cBs3u cranaapra CDMA. Ludpossie cucrembl MmoounsHOM cBsa3u cragaapta IEEE 802.11 (Wi-
Fi). Hudpossie cucremsr MmobmnbHOU cBsizu cranaapra IEEE 802.15.4 ZigBee. Lludpossie
cuctembl MoOuibHOU cBsi3u cranaapra IEEE 802.15.1 (Bluetooth). Lludposbie cucteMbl
mobunbHOM cBsi3u crannapta IEEE 802.16 (WiMAX). LludpoBbie cucteMbl MOOUIBLHOM CBS3U
crangapra IEEE 802.20 (LTE).

CornacoBaHa Ha noptane N2 84160 21



9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

Ananu3 uudpoBbrIX MeTOHOB Moayusiuuu. Moaemsl cotoBoi cBsizu FSK, MSK, GMSK u
YHCJICHHBII aHallu3 BEPOSATHOCTH CUMBOJIBbHOM OMOKK. MOeMbl CITyTHUKOBBIX cucTeM cBsizu M-QAM,
M- PSK, 16-APSK, 32-APSK, 1 unciaeHHBIN aHAIU3 BEPOITHOCTH CUMBOJILHOM OIMIUOKH

1.

[TpomyckHas criocoOHOCTh KaHamna cBsi3u. O0BbEM CHTHajIa U eMKOCTh KaHalla CBS3H, YCIOBUS UX
coriacoBanus. KogupoBanus ncrounuka. Meronasl 23QheKTUBHOTO KoaupoBaHus. OpakTanbHOe
KOAMpOBaHUE U300pakeHui. BeiiBier- mpeobpazoBaHusi CUTHAJIOB U N300paxeHHI

. Koast Xemmunra, BUX (boy3a- Hoynxypu-Xoksenrema), Puna- Conomona. [{uknudyeckue

u36siTounsie Koapl CRC (Cyclic redundancy check). CBepTounsie konbl. [lexkogupoBanue
CBEPTOYHBIX KOJOB mo metony Burtep6u. TypOokoaumpoBanue. CBepTOUHBIE TypPOOKOIBI.
HexonupoBanue TypOOKOJOB. XapaKTEPUCTUKH IO MEXOYyCTOWYMBOCTH CBEPTOYHBIX
TypOokoaoB. HuzkomnorHoctHble Koabl. Knaccudukanus LDPC-konoB. MeToasl mocTpoeHus
MPOBEPOYHBIX MATPHUIL. AJITOPUTMBI JEKOIUPOBAHUS HU3KOIUIOTHBIX KOJ0B. KackaaHbIX KOJIOB.

. CUrHanbHO-KOJOBBIE KOHCTPYKIHMH Ha ocHOBe Tpemnuc komoBoi moaymsauuu (TCM) u ux

aHanu3. MccnenoBanue CUTHAJIBHO-KOJAOBOM KOHCTPYKIIMH Ha 6a3e CUCTEMBI C OPTOTOHAIBHBIM
YaCTOTHBIM MYJbTHILUIEKCUPOBAaHUEM U MPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanuemM OFDM -
MIMO.

[udpossie cuctembl MoOUNbHOM cBs3u crangapta GSM. L{udpossie cuctemMbl MOOUITBHOM
cBs3u ctanaapta CDMA. [udpossie cuctembl MoOMIbHOM cBsa3u crannapTa IEEE 802.11 (Wi-
Fi). Hudpossie cuctemsl moOunbHoi cBa3u crangapta IEEE 802.15.4 ZigBee. LHudpossie
cuctemMbl MoOmnbHO# cBsizu ctanaapra IEEE 802.15.1 (Bluetooth). I{udpoBsie cucTtembl
MooOmnbHOM cBs3u ctannapta IEEE 802.16 (WiMAX). I{udpoBbie cucTeMbl MOOHIBLHOMN CBS3H
crangapra IEEE 802.20 (LTE).

. Aunanazons! paguoBosH a0 300 I'Tu. IPPJI annaparypa, TexHonoruu, npuMeHenue. Tpaccol

PPJI - "3akpeiTeie", "ONy3akpeIThe” U "OTKpBITHIE", BIusHUAE pedpakiuuu Ha padory LIPPJI.
b b
TpaHKMHIOBBIE CHUCTEMax PaJMOCBSI3M - anmaparypa, TEXHOJIOTHHU, NpuMeHeHue. CepBUCHI
TpankuHToBBIX cucTeM panuocBs3u. Lludposas cucrema Tpankunrosoit paguocsssu TETPA B
Poccumn.

. Op6utsl cnyTHUKOBBIX crcTeM paanocBs3u (CCP). CCP Ha snnunTH4ecKnX, re0CTalluOHAPHBIX

op6utax U HU3KooOuTaNbHBIE. CTallnoOHapHbIE, MOOMIbHBIE U TiepcoHanbHbie CCP. BopToBas u
Ha3eMHas anmnaparypa U TEXHOJIOTHH.

. KopnopatusHsie cuctembl coToBoii cBsizu Private Networks —pLTE-A 4G u New Radio 5G/6G.

Texnonruu 5G yapTpa MIKUPOKOMOIOCHasE MoOunIbHas cBsa3b (enhanced Mobile Broadband,
eMBB), cBepxHaaexxHas MeXMalIUHHAsA CBsI3b ¢ HU3KUMU 3anepxkkamu (Ultra-Reliable Low
Latency Communication, URLLC), ynpTpa y3KOIOJOCHasi MaccoBas MeXMalIuHHas CBA3b
(Massive Machine- Type Communications, mMTC).

9.1.5. TeMbI NPaKTHYeCKUX 3aAHATHH

. Ananu3 nudpoBIX METON0B Moaysiuuu. Monemsr cotoBoi cBsizu FSK, MSK, GMSK u

YUCJICHHBIN aHaIU3 BEPOATHOCTH CUMBOJILHON OIMMOKH. MOEeMBbI CTyTHUKOBBIX CHCTEM CBSI3U
M-QAM, M- PSK, 16-APSK, 32-APSK, u uncieHHbIll aHaIU3 BEPOATHOCTH CUMBOJIBHOMN
OIIHOKH

. IIponycknas cnocoOHOCTh KaHana cBs3u. OObeM CHrHaJIa M eMKOCTh KaHalla CBSI3U, YCIIOBUS MX

cornacoBanus. KogupoBanus ucrounnka. Meroasl 3¢ dexruBHOTO KOomupoBanus. dpakraabHOe
KOJMpOBaHUE N300pakeHuil. BeiBieT- npeoOpa3oBaHus CUTHAJIOB U U300PaKEHUIA

. Konpr Xemmunra, bBUX (boysa- Hoyaxypu-Xoksenrema), Puga- Conomona. [{uknuueckue

u3oprTounsie koasl CRC (Cyclic redundancy check). CBeprounsie koasl. JlexoaupoBaHue
CBEPTOYHBIX KOAOB Mo MeToay Butepou. TypOokonupoBanue. CBepTOUHBIE TypOOKOIBI.
JexonupoBanue TypOOKOAOB. XapaKTE€PUCTUKH IO MEXOYCTOWYMBOCTH CBEPTOUYHBIX
TypOokoa0oB. HuzkomnorHoctHble koabl. Kinaccupukanus LDPC-konoB. MeToasl nocTpoeHus
IIPOBEPOYHBIX MAaTpPULl. AJITOPUTMBI AEKOMPOBAHNS HU3KOIIJIOTHBIX KOA0OB. KackaHbIX KOJOB.
CurnanpHO-KOJI0BbIE KOHCTPYKIIMU Ha ocHOBe Tpennuc xkomgoBoi monynsuuu (TCM) u ux
aHanu3. MccnenoBanue cUrHalbHO-KOJ0OBOM KOHCTPYKIIMHM Ha 0a3€ CUCTEMBI C OPTOTOHAIBHBIM
YaCTOTHBIM MYJIbTUILIEKCUPOBAHUEM M MPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanueM OFDM -
MIMO.

. Hudposrie cuctembl MmoOunbHO# cBsi3u crannapra GSM. Ludposbie cucteMbl MOOUIBHOM
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cBsi3u cranaapra CDMA. LHudpossie cuctembl MmoOunbHoM cBsizu cranaapra IEEE 802.11 (Wi-
Fi). Hudpossie cuctemsl moounbHo# cBsizu crannaptra IEEE 802.15.4 ZigBee. lludpossie
cuctemMbl MoOmiIbHO#M cBsizu ctanaapta IEEE 802.15.1 (Bluetooth). I{udpoBsie cuctembl
moomnsHOM cBsizu ctannapta IEEE 802.16 (WiMAX). [{udposbsie cucTeMbl MOOHILHOMN CBSI3H
crangapta IEEE 802.20 (LTE).

6. uanazonsl paguoBosiH a0 300 I'Tu. [IPPJI annaparypa, TexHoJioruu, npuMmeHeHue. Tpacchl
L[PPJI - "3akpeiThie", "mONMY3aKpbIThIe" U "OTKpBITHIE", BIUsSHUE pedpakuuu Ha padoty L[PPJI.
TpaHKUHTOBBIE CUCTEMaxX PaJuOCBs3M - almaparypa, TeXHOJIOruu, npumeHeHue. CepBuchl
TpankuHTrOBBIX cucTeM panuocBs3u. Lludposas cucrema Tpankunrosoit paguocsssu TETPA B
Poccun.

7. OpOutsl crryTHUKOBBIX cucTeM paauocBszu (CCP). CCP Ha sIMNTHYECKUX, T€OCTAIIMOHAPHBIX
opOuTtax u HU3KooOuTaNbHBIC. CTanmoHapHbie, MOOMIbHBIE U nepcoHambHbie CCP. boproBas u
Ha3eMHas anmnaparypa U TEXHOJIOTHUH.

8. KopmopaTtuBnsie cuctemsl coToBO# cBs3u Private Networks —pLTE-A 4G u New Radio 5G/6G.
Texnonrum 5G ynbpTpa mupoKomosiocHas MoOuibHas cBsa3b (enhanced Mobile Broadband,
eMBB), cBepxHaexxHas MeXKMaIIMHHAS CBsI3b ¢ HU3KUMU 3aaepkkamu (Ultra-Reliable Low
Latency Communication, URLLC), ynpTpa y3komojgocHass MaccoBasi MEXMaIIMHHAS CBSI3b
(Massive Machine- Type Communications, mMTC).

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoarampliieii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecCypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOMN s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
H3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJamM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepUaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu o0y4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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