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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
CaMOCTOSITEJIbHO MPOBOJIMUTH OIEHUBATh peajbHble U MpPEJleTbHBIE BO3MOXXHOCTH HPOMYCKHOM
CIOCOOHOCTH U MOMEXOYCTOMYMBOCTH TEIEKOMMYHHUKAIIMOHHBIX CHUCTEM U CETEH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

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

Monynb quctuminH: Moays crienanu3anuy (major).

Wunexc qpucimnanasl: b1.B.02.08.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-1. Cniocoben [1K-1.1. 3naer TunoBsie 3HaET TUMOBBIC ATAIbI BHIMOIHEHUS HAYYHO-
OCYIICCTBIISATh QHAJIM3  |ITAIlbl BHIMIOJHCHUS HAYYHO- |HCCIIEI0BATEIBCKOM PaboOThI B 00IaCTH

COCTOSIHUSI HAYyYHO- HCCIIEIOBATENLCKOM PabOThl  |CHUCTEM PAIHOCBSI3U
TEXHUYECKOH npolnemsl, |[TK-1.2. YMeeT NpoBOIHT YMeeT npoBOAUTE aHAIN3 UCXOIHBIX JAHHBIX
ONpeaCATh NCIIN U aHaJIN3 UCXOOHBIX JaHHBIX JJ1s pacyeTa M MPOCKTUPOBAHUS DJICKTPOHHBIX
BBIIIOJIHATD TIOCTAHOBKY | iyt pacuera u puOOPOB, CXEM U YCTPONCTB Pa3INYHOTO
3a7aq IIPOCKTUPOBAHUA | TpOEKTHPOBAHUS (GYHKIIMOHAJIBLHOTO Ha3HAYEHUS B 00J1acTu
AIIEKTPOHHBIX TPHUOOPOB, CHCTEM PaJNOCBI3H
CXEM U YCTPOMCTB
pa3IMYHOrO
(YHKIIMOHAJILHOTO
Ha3HA4YCHMS
[1K-1.3. Braneer naBoikamu | Brnaneer HaBeikamu cOopa U aHaU3
cOopa 1 aHaINU3 UCXOAHBIX MCXOJIHBIX JIAHHBIX JUJISl pacuera u
JAHHBIX JUJIsl pacuera u IPOEKTHUPOBAHUS SJIEKTPOHHBIX IPUOOPOB,
IIPOEKTUPOBAHHUS CXEM U yCTPOMCTB pa3iIM4HOIO
3JIEKTPOHHBIX TPUOOPOB, (YHKIIMOHATIBHOTO Ha3HAYEHUS B 00J1aCTH
CXEM U YCTPOWCTB CUCTEM paaHOCBA3U
pa3IM4HOTO
(YHKIIMOHATIBHOTO
Ha3Ha4YCHUs
[TK-2. Cniocoben [1K-2.1. 3naeT npUHIUIIBI 3HaeT NPUHIIUIIBI TPOCKTUPOBAHUS
pa3palaTbiBaTh IIPOEKTHPOBAHUS PaZiMOdIEKTPOHHBIX CUCTEM U KOMILJIEKCOB B
CTPYKTYpHBIE U PaAMOAIEKTPOHHBIX CUCTEM U |00JIACTH CUCTEM PaJUOCBSI3U
(yHKIMOHAJIbHBIE KOMILIEKCOB
CXCMBI [T1K-2.2. YmMmeeT npoBOAUTH YMeeT mpoBOAUTE PaCYEThl XapaKTEPUCTUK
paarodJICKTPOHHBIX pacyeThl XapaKTEPUCTUK PaaOl3IEKTPOHHBIX YCTPOUCTB,
CUCTEM U KOMIUICKCOB, & | paqu03JIEKTPOHHBIX PAAVOdIIEKTPOHHBIX CUCTEM U KOMILJIEKCOB B
TAK)KC IIPUHIUITHAIBHBIC | yCTPOKCTB, 00J1aCTH CUCTEM PaJMOCBSI3H
CXCMbI PaAVOdIIEKTPOHHBIX CUCTEM U
PaarO3JICKTPOHHBIX KOMILJIEKCOB
YCTPOHCTB ¢ [IK-2.3. Braneer HaBbikamu | Biiazeer HaBbIkamu pa3paboTKu
npumenerneM CAIP 1 | ha35a60TKN NPUHIMITHATBHBIX CXEM PAJIMOdJIEKTPOHHBIX
TTaKCTOB MPUKTAMHBIX | pypyyunnaibHBIX CXEM YCTPOUCTB C NPUMEHEHUEM COBPEMEHHBIX
IporpamMm PaIMOIIIEKTPOHHBIX CATIP 1 MakeToB MPUKIAHBIX IPOrPAMM B

YCTPOICTB ¢ MPUMEHEHHEM  |00JacTU CUCTEM PAAHOCBS3U
coBpemeHHbIX CAIIP u
MAKETOB MPHUKIIATHBIX
nporpamm

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AMCIUIUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

Beero |CemecTpsl
qacoB |7 ceMmecTp

Bunb! yueOHOI e TeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52

JIek1IMOHHBIE 3aHATUSA 18 18
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IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHble 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 56 56
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 8 8
Harmmcanne otyera nmo nabopaTopHoit pabote 8 8
Hanucanue oTdera o mpakTUYECKOMY 3aHATHIO (CEMHUHApY) 16 16
BrinosiHeHUE TPAKTUYECKOTO 3aJaHUS 12 12
[ToaroroBka K TECTUPOBAHUIO 12 12
IloaroroBka u cia4ya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3genst (TeMbl) AUCHUILIMHBL U BUIBI YYEOHOH IEATEIbHOCTH

Jlex. Cam. Bcero
[Ipak. | JIa0. dopmupyemsble
Ha3Banus pasnenoB (TeM) TUCHUIIIMHBL | 3aH., pab., | yacos (6e3
3aH., 4 | pao. KOMIIETEHIINH
q 4 | 2K3aMeHa)
7 cemecTp
1 HudpoBsie BUIBI MOTYJISIITAN 1 2 2 4 7 15 [IK-1, TTK-2
CUTHAJILHOTO KOJUPOBaHUS, UX
CHEKTpaJibHasl U DHEpreTUyYecKas
3¢ pEeKTUBHOCTH
2 IIpomyckHas criocoOHOCTh KaHaja 2 2 - 6 10 [IK-1, IIK-2
cBs3u. KogupoBanue uctouHnka
3 IToMexoycTONYMBOE KOJAMPOBAHUE B 4 4 4 8 20 [IK-1, TIK-2
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMaX
4 CurHajabHO-KOJIOBbI€ KOHCTPYKIIUU B 2 2 4 7 15 [IK-1, IIK-2
TEJIEKOMMYHUKALIMOHHBIX CUCTEMAaX
5 CotoBble cUCTEMBI ITUPPOBOMA 2 2 4 7 15 [IK-1, TIK-2
paanoCBs3H
6 Lludpossie paguopeneiHbie u 2 2 - 7 11 [IK-1, TIK-2
TPAHKUHTOBBIE CUCTEMBI CBA3U
7 ClyTHUKOBBIE CUCTEMBI HU(POBOM 2 2 - 7 11 [IK-1, IIK-2
pasnoCBs3H
8 IlepcrieKTHBHBIE CHCTEMBI ITU(DPOBOI 2 2 - 7 11 [IK-1, TIK-2
paanoCBs3H
Htoro 3a cemectp| 18 18 16 56 108
Utoro| 18 18 16 56 108

5.2. Conep:xanue pa3enoB (TeM) TUCHHILINHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIIMHBI (B T.U. 11O JICKIHSIM)

TpynoemkocTs
Hazpanus pa3nenos (tem) ConepxaHue pa3aesnoB (TeM) (TeKIHOHHbIE dopmupyemsbie
JVICTIATUTHHEI JTVCUUIUIAHBI (B T.9. TIO JICKIIUSIM) KOMITETEHIIHH
3aHATHUSA), U
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7 cemecTp

1 lludpossie BUABI
MOJYJISIIIAH U CUTHAIILHOTO
KOJIMPOBaHUSI, UX
CHEKTpaJIbHAS
DHEepreTUIecKast

3¢ pEeKTUBHOCTH

AHanu3 U@ POBBIX METOIOB MOYJISIIUH.
Mopemnl cotoBoii cBsi3u FSK, MSK,
GMSK u 9ynCciIeHHBIA aHAIN3
BEPOSITHOCTH CUMBOJIBHOU OIIHOKH.
MoaeMbl CITyTHUKOBBIX CUCTEM CBS3U M-
QAM, M- PSK, 16-APSK, 32-APSK, u
YUCJICHHBIA aHAJIU3 BEPOSTHOCTH
CHMBOJIBHOI OIITNOKH

[TK-1, IIK-2

Hroro

2 [IponyckHas
CITOCOOHOCTH KaHaJla CBSI3U.
KonunpoBanue ncrounuka

[TpomyckHasi ClIOCOOHOCTH KaHaa CBA3H.
OObeM curHaa U eMKOCTh KaHalla CBSI3H,
yCIIOBHSI UX coriacoBanus. KonupoBaHus
UCTOYHHKA. MeTobl 3 (HEKTUBHOTO
KoaupoBaHusl. PpakTanbHOE
KOJMpOBaHUE n300pakeHuil. Beliner-
peoOpa3oBaHUs CUTHAJIOB H
U300pakeHU I

TK-1, [TK-2

Hroro

3 IlomexoycroitunBoe
KOAMPOBAaHUE B
TEJIEKOMMYHUKALIUOHHBIX
CUCTEMAX

Kozast Xemmunra, BUX (boy3sa-
Yoynxypu-Xoksenrema), Puma-
ConomoHna. [{ukanyeckue n30bITOYHBIC
kozabl CRC (Cyclic redundancy check).
Cseprounbie KoJibl. JlekoaupoBaHue
CBEPTOYHBIX KOJIOB 1O MeTOay Butepou.
TypOoxoauposanue. CBepTOUHBIE
TypOoKo kL. [lekoaupoBanue
TypOOKOI0B. XapaKTEPUCTUKH 10
MEXO0YCTOMYMBOCTH CBEPTOUYHBIX
TypOOK0/10B. HU3KOIIOTHOCTHBIE KOIBI.
Knaccudukanus LDPC-kogoB. MeToas
MMOCTPOEHHUS MPOBEPOUYHBIX MATPHLL.
AJTOpUTMBI 1€KOAUPOBAHUS
HU3KOIUIOTHBIX KOJI0B. KackaaHbix
KOJIOB.

[IK-1, TIK-2

Hroro

4 CurHajbHO-KOJOBEIE
KOHCTPYKIIUU B
TEIEKOMMYHHUKAITHOHHBIX
cHCTEMax

CurHaapHO-KO/IOBBIE KOHCTPYKITUU Ha
ocHOBe Tpemnc KoJI0BOH MOYJISIUN
(TCM) u ux ananus. UccnenoBanue
CUTHAJIBHO-KOJIOBOW KOHCTPYKIIMH HA
0a3e CUCTEMBI C OPTOTOHATBHBIM
YaCTOTHBIM MYJIbTHUIUICKCUPOBAHUEM U
MIPOCTPAHCTBEHHO-BPEMEHHBIM
koaupoanueM OFDM - MIMO.

[TK-1, IIK-2

Hroro
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5 CoTOBBIE CUCTEMBI
U pPOBOI paTUOCBI3N

[{udpossie crucTeMbl MOOMIIBHOW CBSI3U
crangapta GSM. Hudposbie cucreMsr
MoOuIbHOM cBA3M ctangapra CDMA.
[{udpossie crucTeMbl MOOMIIBHOW CBSI3U
crarnapta IEEE 802.11 (Wi-Fi).
[{udpossie crucTeMbl MOOMIIBHOW CBSI3U
crangapta IEEE 802.15.4 ZigBee.
[{udpossie crucTeMbl MOOMIIBHOW CBSI3U
crangapta I[EEE 802.15.1 (Bluetooth).
[{udpossie crucTeMbl MOOMIIBHOW CBSI3U
crarnapta IEEE 802.16 (WiMAX).
[udpossie crucTeMbl MOOMIIBHOW CBSI3U
craugaprta IEEE 802.20 (LTE).

TK-1, [TK-2

Hroro

6 Lludpossie
panuoperneiHble 1

TPAHKUHI'OBBIC CUCTCMbI
CBsA3HU

Juanaszonsl paguoBoid 10 300 I'T.
IIPPJI anmaparypa, TEXHOJIOTHH,
npumenenue. Tpaccst LIPPJI -
"3aKkpbIThIE", "TIOTY3aKpBITHIE" U
"OTKpHITHIE", BIUSHUE pedpaKky Ha
paboty LIPPJI. TpankuHroBsle cucremax
paavoCBA3M - annaparypa, TEXHOJIOTUH,
npuMeHeHne. CepBucsl TpaHKMHIOBBIX
cucreM paauocsssu. Ludposas cucrema
Tpankunrosoii paguocsszu TETPA B
Poccun.

[IK-1, TIK-2

Hroro

7 CllyTHUKOBBIE€ CUCTEMBI
ndpoBoi paIuoCBsI3N

OpOuUTHI CITyTHUKOBBIX CUCTEM
pamuocesizu (CCP). CCP Ha
AITUNTHYECKHUX, T€0CTallMOHAPHBIX
opOuTax M HU3KOOPOUTAIILHEIE.
CranuonapHsie, MOOUIbHBIE U
nepconanbabie CCP. bopToBast u
HazeMHas anmnaparypa u TeXHOJIOTHH.

[TK-1, IIK-2

Hroro

8 IlepcrieKTHBHBIC CUCTEMBI
(G pPOBOI paTUOCBI3N

KopnioparusHslie cHCTEMBI COTOBOU CBSI3H
Private Networks —pLTE-A 4G u New
Radio 5G/6G. Texnonruu 5G ynbrpa
LIMPOKONOJIOCHAsE MOOUIIbHASI CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEpXHAJIS)KHASI ME)KMAIIIUMHHAS CBSI3b C
Hu3kuMmu 3aaepxkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIbTpa y3KOIOJIOCHAsI MaccoBast
MeXMannHHas cBs3b (Massive Machine-
Type Communications, mMTC).

TK-1, [TK-2

Hroro

Hroro 3a cemectp

18

Hroro

18

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
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Ta6mmma 5.3. — HaumeHoBaHue MpakTUYECKUX 3aHATUH (CEMUHAPOB)

Hazpanus paznenos (tem) | HaumeHnoBaHue npakTuueckux 3aHaTuil | TpyaoeMKocTs, | DopmMupyemsble
JIACLIUIIIIUHBI (cemuHapoB) q KOMIIETCHIIUU
7 cemecTp
1 Hudpossie BUIBI AHanu3 HUQPPOBLIX METOOB MOIYIISIUH. 2 IIK-1, IIK-2
MOAYJISIUMU U curHanbHOro |Monemsl cotoBoi cBsizu FSK, MSK,
KOOUPOBAaHUSA, UX GMSK u uncIIeHHBIH aHAIN3
CIIEKTpajbHas U BEPOATHOCTH CUMBOJIbHOM OIITUOKH.
SHEpreTuyecKas Mopemsbl CIyTHUKOBBIX CUCTEM CBA3U M-
3¢ (HEeKTUBHOCTh QAM, M- PSK, 16-APSK, 32-APSK, u
YHUCJICHHBI aHAJIU3 BEPOSTHOCTH
CUMBOIIbHOM OIIHOKH
Hroro 2
2 ITponyckHas [IpommyckHasi CmoCOOHOCTh KaHajia CBS3H. 2 [TK-1, TIK-2
CIOCOOHOCTH KaHana cBsi3u. [ O0beM cUrHajla U eMKOCTh KaHalla CBSI3H,
KoaupoBaHnue UCTOUHMKA |YyCIIOBHUS WX COIJIaCOBAHUSI.
KonupoBanus ucrounnka. Metoib
3(PEeKTUBHOTO KOJTUPOBAHUS.
®paKTaibHOE KOJUPOBAHUE
n3o0paxxenuii. BeliBner-
npeoOpa30BaHUs CUTHAJIOB U
N300paKEeHHM
Hroro 2
3 [lomexoycroitunBoe Kozapt Xemmunra, BUX (boysa- 4 [TK-1, I[IK-2
KOJIUPOBAHUE B Yoynxypu-XokseHrema), Puna-
TeleKOMMYHUKaUOHHBIX | Comomona. [{ukimmaeckne n30bITOUHBIC
CUCTEMax koabl CRC (Cyclic redundancy check).
Ceeprounsie kobl. JlekonupoBanue
CBEPTOYHBIX KOJIOB 110 MeTO Ty Butepou.
TypOoxomupoBanue. CBepTOUHBIC
TypOoKkobl. JlekoupoBaHue
TypOOKO10B. XapaKTEPUCTUKH T10
MEXOYCTONYMBOCTH CBEPTOUYHBIX
TypOOKO/10B. HU3KOIIIOTHOCTHBIE KOIBI.
Knaccudpukanus LDPC-konoB. MeTo b1
MOCTPOEHUS TPOBEPOYHBIX MATPHII.
AJNTOPUTMBI I€KOTUPOBAHUS
HU3KOIUIOTHBIX KOJI0B. KackagHbix
KOJIOB.
Htoro 4
4 CurHanpHO-KOJOBBIE CursajibHO-KOI0OBbIE KOHCTPYKLIMU Ha 2 ITK-1, IIK-2
KOHCTPYKLIUHU B ocHoBe Tperinc KoJI0BOM MOAYISIIUU
TenekoMMyHUKannoHHbIX | (TCM) u ux ananus. MccnenoBanue
cucTreMax CUTHAJIbHO-KOJIOBOM KOHCTPYKIIMHU Ha
0a3e CHCTEMBI C OPTOTOHAIBHBIM
YaCTOTHBIM MYJIbTUILIEKCUPOBAHUEM U
MPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanuemM OFDM - MIMO.
Hroro 2
7
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5 CoTOBBIE CUCTEMBI
U pPOBOI paTUOCBI3N

Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapta GSM. LludpoBbie cucTemsr
MoOMIIbHOM cBsi3u crangapTa CDMA.
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
cranmapta IEEE 802.11 (Wi-Fi).
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapra I[EEE 802.15.4 ZigBee.
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapta [EEE 802.15.1 (Bluetooth).
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapra [EEE 802.16 (WiMAX).
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapra [EEE 802.20 (LTE).

TIK-1, TTK-2

Hroro

6 Lludpossie
panuoperneiHble 1

TPAHKUHI'OBBIC CUCTCMbI
CBsA3HU

Juanaszons! paguosoid 10 300 I'To.
IIPPJI anmapartypa, TEXHOJIOTUH,
npumenenue. Tpaccst LIPPJI -
"3akpbIThIe", "TIOTY3aKpHITHIE" U
"OTKpBITHIE", BAUSHUE pepaKkIUU Ha
paboty LIPPJI. TpankuHTOBBIE CHCTEMax
pasvoCBs3H - annapaTypa, TEXHOJIOTUH,
npuMmeHeHne. CepBuchl TpaHKMHIOBBIX
cucreM paauocsszu. Ludposas cucrema
Tpankunrosoii panunocssizu TETPA B
Poccun.

ITK-1, IIK-2

Hroro

7 CllyTHUKOBBIE€ CUCTEMBI
ndpoBoi paIuoCBsI3N

OpOuUTHI CITyTHUKOBBIX CHUCTEM
pamuocssizu (CCP). CCP Ha
AIUTUNTUYECKUX, T€0CTallMOHAPHBIX
opOuTax ¥ HU3KOOOHUTAIIbHBIE.
CranuonapHsie, MOOUIIbHBIE U
nepconanbubie CCP. bopToBas u
Ha3eMHas anmnaparypa U TEXHOJOTHUH.

ITK-1, IIK-2

Hroro

8 IlepcrieKTHBHBIC CUCTEMBI
(G pPOBOI paTUOCBI3N

KopriopatuBHbie cucTEMBI COTOBOU
csi3u Private Networks —pLTE-A 4G u
New Radio 5G/6G. Texuonruu 5G
yJIbTpa LUPOKOIOJIOCHASI MOOUIIbHAS
cBs3b (enhanced Mobile Broadband,
eMBB), cBepxHaexHas MexXMalliHHas
cBsA3b ¢ HU3kuMHU 3aaepxkamu (Ultra-
Reliable Low Latency Communication,
URLLC), ynbTpa y3KOIMOJIOCHAs
MaccoBasi MeKMaIIHHAs CBsI3b (Massive
Machine- Type Communications,
mMTC).

TIK-1, TTK-2

Hroro

Hroro 3a cemectp

18

Hroro

18

5.4. JlabopaTopHbIe 3aHATHUSA
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HaumenoBanue 1abopatopHbIX paboT MpHUBEACHO B TadnuIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a60paTOPHBIX padboT

CornacoeaHa Ha noptane N2 69949

HasBanus paznenos (Tem) HaumenoBanme 1a60patopHIx pador TpynoemkocTts, | DopMupyemsble
JUCTIATUTAHBI q KOMITCTCHITHH
7 cemecTp
1 Hudpossie BUabI AHanu3 nuppoBbIX METOIOB 4 [IK-1, TIK-2
MOJYJISILIUM U CUTHAJIBHOTO |MOZYJISIIMUA. MO/IeMBI COTOBOH CBSI3U
KOJIMPOBAHUS, UX FSK, MSK, GMSK u 4nClICHHBIH
CHEKTpalibHAs U aHaJIN3 BEPOSITHO CTU CUMBOJILHOM
HEPreTHYECcKast omnOKU. MoeMbl CITyTHUKOBBIX CUCTEM
3¢ (HEeKTUBHOCTH cBs3u M-QAM,
M-PSK, 16-APSK, 32-APSK, u
YHCJICHHBIM aHAJIN3 BEPOSTHOCTH
CHUMBOJIBHOH OIINOKHU
HUroro 4
3 ITomexoycToitunBoe Konper Xemmunra, BYX (boy3a- 4 [IK-1, TTIK-2
KOJIUPOBAHUE B Yoyaxypu-XokBeHnrema), Puma-
TeleKoMMyHUKaUOHHBIX | ConmomoHa. Luknnueckrue n30bITOUHbIE
cucTeMax kozel CRC (Cyclic redundancycheck).
CBepTrounsbie KOAbI. JlexoaupoBanue
CBEPTOYHBIX KOJIOB 10 MeToy Butepou.
Typ6oxoaupoBanue. CBEpTOUHBIC
TypOoKob1. [lekoaupoBaHue
TypOOK0/10B. XapaKTEPUCTUKH 10
MEXO0YCTOMYMBOCTU CBEPTOUHBIX
TypO0K0/10B. HU3KOIIOTHOCTHBIE KOJIBI.
Knaccudukamuss LDPC-konoB. MeTtoapt
MIOCTPOEHHUS TPOBEPOUHBIX MATPHIL.
AJTOPUTMBI IEKOAUPOBAHUS
HU3KOIJIOTHBIX KoA0B. KackanHbix
KOJIOB.
HUroro 4
4 CurHanbHO-KOJIOBbIE CurHajibHO-KOJI0OBbl€ KOHCTPYKLIUU Ha 4 [IK-1, IIK-2
KOHCTPYKIIUHU B ocHoBe Tpeminc Ko10BOM MOIYISIUU
TenekoMMyHuKaunoHHbX | (TCM) u ux ananus. MccnenoBanue
cUCTEMax CUTHAJIbHO-KOJ0BOM KOHCTPYKIMH Ha
0a3e CUCTEMBI C OPTOTOHAJILHBIM
YaCTOTHBIM MYJIbTHITICKCHPOBAHUEM H
MIPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanueM OFDM - MIMO.
Htoro 4
9




5 CoTOBBIE CUCTEMBI
U pPOBOI paTUOCBI3N

[udpossie crucTeMbl MOOMIIBHOW CBSI3U
crangapta GSM. Ludposbie cucteMsr
MoOuIbHOM cBA3M ctangapra CDMA.
[udpossie crucTeMbl MOOMIIBHOW CBSI3U
crarnapta IEEE 802.11 (Wi-Fi).
[udpossie crucTeMbl MOOMIIBHOW CBSI3U
crangapra I[EEE 802.15.4 ZigBee.
[udpossie crucTeMbl MOOMIIBHOW CBSI3U
crarnapta IEEE 802.15.1 (Bluetooth).
[udpossie crucTeMbl MOOMIIBHOW CBSI3U
crangapta I[EEE 802.16 (WiMAX).
[udpossie crucTeMbl MOOMIIBHOW CBSI3U
cranaapta IEEE 802.20 (LTE).

TK-1, [TK-2

HUtoro

Hroro 3a cemectp

16

Hroro

16

5.5. KypcoBoii npoekT / KypcoBasi pad

He npegycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

oTa

Buael camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIUU IPEICTABICHBI B

Tabnure 5.6.
Tabnuma 5.6. — Buabl camocTosTenbHOU paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunsl
Hazpanus pa3nenos (tem) . | Tpynoemkocts, | @opMupyemsbie
S —— CaMOCTOSITENIbHOM 4 KOMITETEHIIHH DopMBbI KOHTPOJIS
paboThl
7 cemecTp

1 Hudporsie BUIBI [ToaroroBka k 2 [TK-1, TIK-2 Jlaboparopuas

MOMAYJISIIIAU ¥ CUTHAJIBHOTO | TA00paTOpHOU pabota

KOJAMPOBAHUS, HX paboTe, HalMCaHNE

CHeKTpaJibHAS U oTuera

OHCPreTuvcCKat Hamucanue otueta 2 TIK-1, IIK-2 OTuet no

s dexruBHOCTS 1o 1abopaTtopHoi nabopaTopHOH
pabote pabore
Hanucanue otuera 1 [IK-1, T1IK-2 Otuer o
0 MPAKTUYECKOMY MIPAKTUIECKOMY
3aHATHIO (CEMHHAPY) 3aHATHUIO

(cemuHapy)
Brinonnenue 1 [TK-1, TIK-2 [IpakTrueckoe
MIPAKTUIECKOTO 3a/1aHne
3a/IaHus
IToaroroBka x 1 TIK-1, IIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
10
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2 [IponyckHas Hamnmcanue oryera [K-1, TIK-2 Otuer no
CIIOCOOHOCTH KaHalia 10 TIPAKTUYECKOMY MIPaKTUYECKOMY
cBsa3u. KogupoBanue 3aHATHUIO (CEMUHAPY) 3aHATHIO
HMCTOYHHKA (cemunapy)
Brinonnenue [IK-1, TTIK-2 [IpakTrueckoe
MIPAKTUYECKOTO 3aJlaHue
3a/laHus
ITogroroska k [IK-1, TIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro
3 ITomexoycToitunBoe [ToaroroBka k [IK-1, TTIK-2 JlaGopaTopHas
KOJTMPOBAHUE B nabopaTopHOU pabora
TEJIeKOMMYHUKAIIMOHHBIX |paboTe, HallMcaHue
cUcCTeMax oTyeTa
Hanucanue otyera TIK-1, ITK-2 OTuyet no
o nabopatopHoi nabopatopHoit
pabote pabote
Hanmcanwne oryera IIK-1, TIK-2 OTuer no
10 TIPAKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Brinonnenue [IK-1, TTK-2 [IpakTHueckoe
MIPAKTUYECKOTO 3aJlaHue
3a/laHus
ITogroroska k IIK-1, TIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro
4 CurHajbHO-KOJOBEIE IToaroroBka x TIK-1, IIK-2 JlaGopaTopHas
KOHCTPYKIIUU B nabopaTopHOH pabora
TEJIeKOMMYHUKAIIMOHHBIX |paboTe, HalMcaHue
cUCTeMax oTyeTa
Hanucanue otyera IIK-1, ITK-2 OTuet no
1o J1a00paTOpHOii nabopaTopHOI
pabote pabote
Hanucanue otuera [IK-1, TIK-2 Otuer o
10 TIPAKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brinonnenue [IK-1, TTK-2 [IpakTrueckoe
MPAKTUYECKOTO 3a/laHue
3a/laHus
IToaroroBka k [IK-1, T1IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro

CornacoeaHa Ha noptane N2 69949
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5 CoToBbl€ CUCTEMBI IToaroroBka k 2 [K-1, TIK-2 JlaGopaTopHnas
UPPOBON PaTHOCBIZN nabopaTopHOi pabota
pabote, HalMCaHUe
oTyera
Hanucanue otuera 2 [IK-1, TTIK-2 Otuer no
110 JTaOOPaTOPHOM nabopaTopHOH
pabote pabote
Hanucanue otuera 1 [IK-1, T1IK-2 Otuer no
0 MPAKTUYECKOMY MPAKTHYECKOMY
3aHATHIO (CEMHHAPY) 3aHATHIO
(cemuHapy)
Brinosinenue 1 [IK-1, TIK-2 [IpakTrueckoe
MPaKTUYECKOTrO 3aJlaHue
3a/1aHus
IToaroroBka x 1 TIK-1, IIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
6 Lludpossie Hanucanue oruera 3 [IK-1, TIK-2 Otuet mo
panuopenenHbie U 10 TIPAKTUYECKOMY MPaKTUYECKOMY
TPAHKUHTOBBIE CUCTEMBI  |3aHATHIO (CEMHUHAPY) 3aHITHIO
CBSI3U (cemuHapy)
Brinonnenue 2 [IK-1, TTK-2 [IpakTHueckoe
MIPAKTUYECKOTO 3aJlaHue
3a/laHus
IToaroroBka k 2 [IK-1, T1IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
7 CniyTHHKOBBIE cucTeMbl |Hamnncanue otyera 3 [IK-1, 1TK-2 Otuer o
1 poBO paguoCBsI3U 0 MPAKTUYECKOMY MPAKTHYECKOMY
3aHATHUIO (CEMUHAPY) 3aHIATHIO
(cemunHapy)
Beinonnenue 2 [IK-1, TIK-2 IIpakTueckoe
MPaKTUYECKOIO 3a/1aHne
3a/laHus
IToaroroBka x 2 IIK-1, TIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
8 [lepcnieKTUBHBIE Hanucanue otuera 3 [IK-1, T1IK-2 Otuer no
cucTembl IUPPOBOI 10 MPAKTUYECKOMY MPAKTHYECKOMY
paauocBsizu 3aHATUIO (CEMUHAPY) 3aHATHUIO
(cemuHapy)
Brinonnenue 2 [IK-1, TIK-2 [IpakTnueckoe
MPaKTUYECKOTrO 3aJlaHue
3a/1aHus
[ToaroroBka k 2 [IK-1, TTK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
Hroro 3a cemectp 56
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IToaroroBka u cmaua 36 DK3amMeH
JK3aMeHa

Hrtoro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHI
Bunpl yueOHOI nesTenbHOCTH
dopmupyembie
Jlex. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pab6. | paO.
ITK-1 + + + +  |Jlaboparopnas pabota, OT4eT 1Mo 1adopaTOpHOU
pabote, OTYET MO MPAKTUYECKOMY 3aHSITHIO
(cemunapy), [Ipaktuyeckoe 3ananue,
TectupoBanue, JK3aMeH
ITK-2 + + + + |JIaboparopnas pabota, OT4eT 110 J1abopaTopHOM
pabote, OTYET 10 NPAKTUYECKOMY 3aHSITHIO
(cemunapy), [Ipaktuyeckoe 3amanue,
TectupoBanue, Jxk3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS TIPEICTaBICHbI B Ta0muiie 6.1.
Tab6muua 6.1 — bamnbHbIE OLIEHKH

. . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
0as 3a nepuos Bcero 3a
DOopMBbI KOHTPOJISI O6ay Ha 1-y1o KT ¢ | Gann 3a mepuon
Mexay 2KT u na CEMECTp
Hauana cemectpa | Mexay KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
JlaboparopHras padoTa 8 10 10 28
[IpakTrueckoe 3a1anue 4 4 4 12
TectupoBanue 2 2 2 6
Otuet no mabopaTopHOM 4 4 4 12
pabote
OTuer Mo NpakTUYECKOMY 4 4 4 12
3aHATHIO (CEMUHAPY)
OK3aMeH 30
Hroro makcumym 3a 22 24 24 100
nepuo.
Hapacratomum utorom 22 46 70 100

6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBieH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamioB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. TonukoB, A. M. [{udpoBrie cucTeMbl CBSI3U U INepeaaud JaHHBIX: yueOHOe mocobue
[DnexTponnsiit pecypc] / A. M. I'onukoB. — Tomck: TYCVYP, 2022. — 422 c. [DnekTpoHHBI pecypc]:
— Pexxum moctyna: https://edu.tusur.ru/publications/10135 .

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. TonukoB, A. M. PagmonnekTpoHHBIE cucTeMBbl mepenadn uHPopmanuu: COOpHHUK
KOMIIBIOTEPHBIX J1Ta00paTOpHbIX padoT [DnekTpoHHslid pecypc] / A. M. NonukoB. — Tomck: TYCVYP,
2018. — 172 c. [DnexktponHbIi pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/8795 .

7.3. YuyeOHO-MeTOANYECKHE ITOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0CO0ust

1. T'omukoB, A. M. KogupoBanue u mudpoBanue nHGOpMauu B pailodIeKTPOHHBIX CHCTEMAax
nepenaun napopmarmn. Yactes 1. Koguposanue: Kypc nekiuii, KOMIbIOTEpHBIE JIa0OpaTOpHbIE pabOTHI,
KOMIIBIOTEPHBIA MPAKTUKYM, 33JIaHUE Ha CAMOCTOSATENbHYIO padoTy [DIeKTpOoHHBIN pecype] / A. M.
lomukoB. — 2-e u3a. nepepad. u gorn. — Tomck: TYCVYP, 2018. — 333 c. [DnekTpoHHbIH pecype]: —
Pexum noctyna: https://edu.tusur.ru/publications/8844 .

7.3.2. YyeOHO-MeTOANUYECKHE MOCOOUS I JINIY
C OFpaHl/[‘leHHl)IMl/l BO3MOKHOCTAMH 3}]Op0Bbﬂ U UHBAJIUA0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIBI JIJISI CAMOCTOSITEIBHON U ayIUTOPHOI pabOThl 00yJarOIIUXCs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
aJIaTITUPOBAHHBIX K OTPAaHUYCHUSIM X 3I0POBbS U BOCTIPHSTHS HHPOPMAIINH.

Jist i ¢ HApyIeHUsIMU 3PEeHHA:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1eYaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U1 ¢ HAPYIIEHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHAIbHBIE 0a3bI JAHHBIX

CornacoBaHa Ha noptane N2 69949 14


https://edu.tusur.ru/publications/10135
https://edu.tusur.ru/publications/8795
https://edu.tusur.ru/publications/8844

U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopaTopusi paguodIEKTPOHHBIX CHCTEM Iepenadyn wHhopMaruu: ydyeOHas ayauTopus s
NMpPOBEJCHUS 3aHATUN NPAKTHUYECKOTO TUNA, ydeOHAs ayauTOpUs I MPOBEACHUS 3aHATUN
71a00paTOPHOTO THUTA, TOMENIEHUE ISl KYPCOBOTO MPOCKTUPOBAHMS (BBIMOIHEHHS KYPCOBBIX padoT);
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 47, 401 ayz.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- Komnerorep (8 mr.);

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

- KnnaBuarypa (8 mr.);

- Mpims (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;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopaTopusi paguodrIEKTPOHHBIX CHUCTEM Iepeaaur uHbopManuu: ydyeOHas ayauToOpHs AJs
NpOBECHUS 3aHATUN MPaKTUYECKOrOo TUMA, yueOHas ayaUTOpHUs IS MPOBEACHUS 3aHATUH
1a00paTOPHOTO THUIA, MOMEIICHUE I KypCOBOT'O MPOCKTUPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX paboT);
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 401 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Komnerorep (8 miT.);

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

- KnaBuarypa (8 mir.);

- Mpims (onrrrueckast) (8 mit.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.
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[IporpamMmmMHoe obecrieueHue:

- 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. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOpUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHoH nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPENOaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OI[EHO'—IHBIE MaTepuajJbl U METOANYCCKUE PEKOMECHIAIIUH IO OPraHM3allui U3Yy4YCHUS
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HaSBaEiiL?;;ijz]: (rem) q;gﬁﬁgfggr;: ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
1 Hudpossie Buabl moayssinuu | [1K-1, TTK-2 JlaGopatopHas Tembl m1abopaTOpHBIX PadoT
Y CUTHAJIbHOI'O KOAUPOBAHUS, pabota
HX CHCKTpaJIbHAA 1 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
SHECPIreTUYICCKad 3aJ1aHUC
dddexTnBHOCTE TectupoBanue [TpuMepHBIH MEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHbIX paboT
nabopaTopHOH
pabore
Oruer o TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
2 TIpomyckHas criocOOHOCTh [IK-1, T1IK-2 [IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
kaHana cBs3u. KonupoBanue 3a/laHue
HCTOYHHKA TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
3 IlomexoycToitunBoe [IK-1, T1IK-2 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
KOJUPOBAaHUE B pabota
TCJICKOMMYHHNKAIMOHHBIX IIpakTrnueckoe TeMbl MPaKTUYECKUX 3aJaHUI
CHUCTCMaAx 3aJlaHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
Oruer 1o Tembl 1abopaTOpHBIX paboOT
nabopaTopHOi
pabote
Oruer o TeMbl NpaKTU4ECKUX 3aHATHN
PAKTHYECKOMY
3aHITHIO
(cemuHapy)
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4 CurnajabHO-KOJ/IOBBIE [IK-1, TIK-2 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
KOHCTPYKIIUU B pabota
TCJICKOMMYHHMKAIIMOHHBIX [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
cucreMax 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)
5 Corossle cuctemsl udposoit |I1K-1, ITK-2 JlaboparopHas Temb! mabopaTopHBIX padoT
PagroOCBSI3U pabora
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
Otuer no Tewmbl 1abopaTopHbIX pabOT
nabopatopHoit
pabote
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemunapy)
6 Lludpossie paguopeneitasie u |I1K-1, TTIK-2 [IpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
TPAaHKUHTOBBIE CUCTEMBI CBSI3U 3aJjaHue
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHITHIO
(cemuHapy)
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7 CIlyTHUKOBBIE CUCTEMBI [IK-1, TIK-2 IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
UPPOBON PaTHOCBIZN 3a/laHue
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
8 IlepcieKTUBHBIE CUCTEMBI [IK-1, T11IK-2 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
upoBOI paguoCBsI3U 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
Otuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JVCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHH UITN HABBIKOB HJIN
CYyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01rue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aIOB OCYIIECTBIISIEMOE MPUMEHECHHE
yMEHHE HABBIKOB
4 (xopotio) ot 70% 1o c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCHMAaJIbHOM OTJICITbHBIC cojiepIKaIue coJiepxKaIine
CYMMBI 0a/UTOB | MPOOIEMBI 3HAHUS OT/ICITbHBIE OTJICTbHBIE
mpoOesbl yMEHUE poOebI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEeMaTHYECKOe
CYMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
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Tab6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHIIUN

(HEYTOBJIETBOPUTEIHLHO ) | HITH

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIEJICHHON HayKe, OTPaciii WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOUYHUKAM HY>KHO
obOparaTtecs yist 6osiee 1eTaJbHOTO €r0 YCBOCHHUSI.

(yI[OBJ'IeTBOpI/ITeJ'ILHO) H3yquHLIﬁ QJICMCHT COACPIKAHUA PCIIPOAYKTUBHO: IIPONU3BOJIBHO

3 3HaTh ¥ YMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT

BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WM B JEMOHCTPUPYEMBIX
NENCTBUIX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, HUCTOPHIO U
NEPCIIEKTUBBI Pa3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKIY dTHUM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUITIIIMHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHUIIINHBIL.

4.

=N

10.

9.1.1. IIpuMepHBIii MepeYyeHb TECTOBBIX 3aJaHUM

Kaxoii u3 ¢azoBbIX BUJOB MOAYISLUN 00ECIEYNBAET HAUOOIBIIYIO TOMEX0YCTOHYMBOCTh:
1) BPSK; 2) QPSK; 3) 8-PSK; 4) 16-QAM.

Kaxoit u3 BUJ0B 4aCTOTHOW MOIYJSIIIUU UMEEeT MUHUMAaIbHYI0 upuHy cnekrpa: 1) FSK;
2) MSK; 3) GMSK; 4) M-FSK.

Kaxkoi#i u3 MeT0o/10B KOJUPOBAaHUS UCTOYHUKA MMPOU3ZBOJAUT KOJUPOBAHUE C MOTEPSAMHU: 1)
Kogp lllennona-®ano; 2) Anroput™m Jlemnens — 3uBa; 3) BeiiBner npeobpasosanue; 4) Kombl
Xaddmana.

Kakoit kon sBnsiercs 610okoBeiM: -1) Koa Xemmunra; 2) bBUX (boyza-Hoynxypu-
XoxkBenrema); 3) Puna- ConomoHna; 4) ®aiipa.

Kaxkue 13 KOJI0B ¥ CUTHAIBbHO-KOJIOBBIX KOHCTPYKIMM Hanboee mpuOIMKeHbl K BEpXHEH
rpanune llennona: 1) AOM-16-CK; 2) BUX; 3) ®M-2; 4) AM-2.

Kaxosa nnuna kmoua mudpa DES: 1) 48; 2) 56; 3) 128; 4) 256.

Kakora nnuna kmroua mmdpa AES: 1) 128, 192, 256; 2) 32, 48, 56; 3) 48, 56, 128; 4) 56,
128, 256.

OteuecTBeHHbIH cTanaapT 6mounoro mudposanus [OCT MoxeT paboTaTh B CIEAYIOMIUX
pexxnmax. Kakoil 3 HuX paboTaeT Kak CHHXPOHHBIN NMOTOYHBIA mudp: 1) Pexum npocToit
3ameHsl; 2) Pexxum rammupoBanus; 3) Pexxum ramMmmupoBanus ¢ o0OpaTHOi cBs3bio; 4) Pexum
BBIPa0OTKH UMUTOBCTaBKH.

Yemy paBHA BEeTUUMHOHN MpeaenbHOM sHepreTruuecko s dextuBnoctu (npeaen Lllennona):
1) 1,59 16; 2) 1,69 116; 3) 2,56 J16; 4) 3,22 J16.

Cucremsl mobunbHOM cBsizu ctanaapra IEEE 802.15.1(Bluetooth). Kakoii meTon pacumpenus
crektpa ucnonb3yercs B ctangapte IEEE 802.11 (WIFI): 1) CDMA: 2) DSSS; 3) FHSS; 4)
Konsl bapkepa.

9.1.2. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB

[Toscuute TepMuH «CBEPTOUHBIN KOA». BaxkHeline oTiINM4us CBEPTOYHBIX KOJOB OT
6mokoBbIX? UTo mpencTaBiser codoil cBEPTOUHBIN Koaep?
Haiite onpenencHus (mpuBeauTe GOpMYJbl) MOKazaTeaeid MHPOPMAIUOHHOM,
SHEPreTUIecKoi n yactotHOU AP dexTruBHOCTH TKC
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12.

13.
14.

15.

16.
17.
18.
19.

20.
21.

22.

23.

24.

25.

26.
27.

28.
29.
30.

31.

32.
33.

34.
35.

36.

Cpenctpa obecnieuenus 6e3onacHoctd GSM cereit. OnummuTe NpUHIKAT PabOTH CEMECcTBa
anropuTMOB AS, HCTIONB3yeMBbIX I mHdpoBanus Tpaduka B cetasx GSM.

[IpomyckHast crtocoOHOCTh KaHaja cBsa3u. KoaupoBanue HCTOUYHUKA

Kak cyasar o coBepiieHCTBE METOJOB Mepenayu HUuGppoBoil HHGOpPMALUU MO CTENEHU
NpUOIMKEHUS peabHBIX 3HaYeHHH 3 (PEeKTUBHOCTHU K MPEIeIbHBIM 3HAYCHUSIM?

JInst yero ucnoib3yroTcsi ACCUMETPUYHBIE KPUIITOCUCTEMBI?

Kak ompenensiercss 3HEpreTHYECKU BBIUTPHIII OT MIPUMEHEHUS TOMEX0YCTONYUBOTO
KOJIUPOBAHUS?

[Tepeuncnure BUABI MHOTOYPOBHEBOU (Pa30BOI MOMYIISAIIUN

[To xakuM cxemaMm MPOU3BOAUTCS anmnapaTHas peanusanus [loTounsix mmdpos

Konawr boyza-Hoynxypu-Xoksenrema (bUX).

JlaiiTe onpenenenue npeaenbHol 3¢ (PEeKTUBHOCTH TEIEKOMMYHUKAIMOHHBIX CUCTEM U
rpanuibl K. [llenHoHa.

CpaBaute ocHoBHbIe Xapaktepuctuku mudpoB DES u AES. Ilepeuncnure ocHOBHBIE
xapaktepuctuku DES u AES.

DHepreTUvecKas 1 criekTpaibHas 3QPeKTUBHOCTh IUPPOBON PATHOCBSI3H.

Kaxk Ha3bIBalOTCs, KaK MPOU3BOJIATCA U YEM OTJIMYAIOTCSI MHOTOYpOBHEBbBIE MOTYJISIIIMN M-
PSK, M-QAM?

Onumute ycayru 5G: cBepXmupoKomojsocHass MmoOuinbHas cBsa3b (enhanced Mobile
Broadband, eMBB). Onumute ycnyru 5G: cBepXHaAeKHAsE MEKMAITUHHAS CBSA3b C HU3KUMH
saaepxxkamu (Ultra-Reliable Low Latency Communication, URLLC). Onummute ycnyru 5G:
MaccoBas MeKMamnHHas cBsi3b (Massive Machine-Type Communications, mMTC).

Kax Ha3bIBalOTCS, KaK MPOU3BOJIATCA U YEM OTJIMYAIOTCSI MHOTOYpOBHEBbIE MOLYJISIIIMN M-
FSK, MSK u GMSK?

Kakas monynsamnus obecneynBaeT OOIbIIYIO MTOMEXOYCTOMYMBOCH CUCTEM MEpenadu
nndopmarnmu M-PSK nmn M-QPSK?

Kakue cxopoctu nepenayn nHGOpPMAIUM JOCTUTAIUCH MMPHU TecTUpoBaHuM 5SG B Mupe?
Kaxkue 3a1epku JOCTUTAIUCh TPU TECTUPOBaHUU SG?

Konsr Puma-CosioMoHa B KaHaIax ¢ HE3aBUCUMBIMHU OIIMOKAMU.

JlaiiTe onpeneneHne U CpaBHUTE XapakTepucTuku Moy isinuid 16-APSK u 32-APSK.

[lepeuncnure xapakTepucTHKH ceTedd MmoOunbHOU cBs3u 1G, 2G, 3G, 4G: (30HHI
00CITyKMBaHMs, KOJIMUECTBO KaHaoB, CKopocTH nepenayu, lanpHOCTh neicTBus, JnanazoHbl
yacTtoT, [llupuny mosockr).

[lepeuncnure MeTOIbl KOAUPOBAHUS UCTOYHUKA O€3 MOTEPb.

Urto takoe CRC xomgupoBanue? 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/aekonupoBanue B OSCIIPOBOIHBIX CUCTeMaX MU(PPOBOTO BEIIAHUS U CBS3H.
Konst LDPC

Kak npousBoauTcs KoAUPOBaHUE U IE€KOAUPOBAHUE XOIMMHUHTA?

[IpuBenuTe OCHOBHBIE TEXHUYECKUE XapAKTECPUCTUKHU cUCTeMbl MoOMIbHOU cBsi3u IEEE
802.11ax (WiFi6). Kakas makcumanbHast 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 HuzkormnornoctHbie koAbl LDPC? Onummte metoast LDPC koaupoBanus.

[Tepeunciute BUIBI MHOTOYPOBHEBOU (Pa30BOI MOTYIISITHH.

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

YeM OTIIMYAIOTCS METOBI MSATKOTO U KECTKOTO CBEPTOYHOTO JIeKOApoBaHus Butepou?

Onummrte kpuntorpadudeckue mpotokoiasl SSL u TLS. Onummure kxpuntorpadudeckue
npotokosbl [P SEC. YUro BritovaeT B cedst mpotokoa [P SEC? [lepeuncnure ypoBHH Mozeneit
ISO/OSI u yposau TCP/IP.

Uto takoe xurrep? Onumute MeToabl ero uamepenus. Kak JKutrep ucnonb3yeTcs s
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OLCHKHN HOMGXOYCTOI;'I‘IHBOCTPI CHUCTEM CBs3U.

37. [aiite onpeneneHre U CpaBHUTE XapakTepucTuku moxyisinuid 16-APSK u 32-APSK.

38. [IpuBenuTe OCHOBHBIC TEXHHUYECKUE XapaKTEPUCTUKH CUCTeMbl MOOMIbHON cBsi3u IEEE
802.11ax (WiFi 6). Kakas makcumanbsHas ckopocTh niepenadun WiFi6?

39. [Tepeunciure METOABI MOMEXOYCTOMYUBOTO KOJUPOBAHHUS.

40. OnumuTe METOIbl KOAUPOBAHMS C MIOTEPSMU - PpaKTaIbHbIC i BEHBIIET.

9.1.3. Tembl 1a00paTOPHBIX padoOT

1. Ananu3 uudpoBeIX METOAOB MoAysuu. Moaemsl cotoBoit cBsizu FSK, MSK, GMSK u
YHUCIICHHBIN aHaJIN3 BEPOSATHO CTU CUMBOJIBHON OMMOKU. MO/IEMBI CITyTHUKOBBIX CUCTEM CBSI3U
M-QAM, M-PSK, 16-APSK, 32-APSK, u uncieHHbIA aHaIU3 BEPOSITHOCTU CHUMBOJBHOMI
OLIMOKH

2. Kogpl Xemmunra, bBUX (boy3a- Hoynxypu-Xoksenrema), Puna- Conomona. lluknuueckue
u3osiTounsie koasl CRC (Cyclic redundancycheck). Ceeprounsie koabl. JlekoaupoBaHme
CBEPTOYHBIX KOAOB Mo MeTony Butepou. TypOokonupoBanue. CBepTouHbIE TypOOKOJBI.
JexonupoBanue TypOOKOJOB. XapaKTEPUCTUKHU MO MEXOYCTOHYHMBOCTH CBEPTOUYHBIX
TypOokoaoB. HuskomnorHoctable koabl. Kimaccudukanus LDPC-konoB. MeToasl mocTpoeHust
MPOBEPOYHBIX MATPULL. AJTOPUTMBI AEKOIUPOBAHUS HU3KOIJIOTHBIX KOJI0B. KackaaHbIX KOJIOB.

3. CurHanbHO-KOJOBBIE KOHCTPYKLHMHM Ha ocHOBe Tpemmnc kopoBoi moayisiauuu (TCM) u ux
ananus. VccnenoBanue CUTHAIbHO-KOIOBOW KOHCTPYKIMH Ha 0a3e CUCTEMBI C OPTOTOHATIBHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHUEM M NPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanueM OFDM -
MIMO.

4. Hudpossie cucteMbl MoOUIbHON cBsi3u crannaprta GSM. Ludpossie cucteMbl MOOHIBHON
cBs3u cranaapra CDMA. Ludpossie cucrembl MmoounsHOM cBsa3u cragaapta IEEE 802.11 (Wi-
Fi). LHudpossie cuctemsl moOunbaou cBsa3u crangapta IEEE 802.15.4 ZigBee. Lludppossie
cuctembl MoOuibHOU cBsi3u cranaapra IEEE 802.15.1 (Bluetooth). Lludpossie cucteMbl
mobunbHOM cBsi3u crannapta IEEE 802.16 (WiMAX). LludpoBbie cucteMbl MOOUIBHOM CBS3U
crangapra IEEE 802.20 (LTE).

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

Ananmu3 nudpoBbIx MeToA0B Moayianuu. Moaemsl cotoBoit cBsi3u FSK, MSK, GMSK u
YUCJICHHBIN aHAJIN3 BEPOATHOCTH CUMBOJILHOM OMMUOKH. MoIeMbl CITyTHUKOBBIX CHCTEM CBI3U M-QAM,
M- PSK, 16-APSK, 32-APSK, u uncineHHbII aHAJIU3 BEPOITHOCTH CHMBOJILHOM OITUOKH

1. TIpomycknasi cnocoOHOCTh KaHaya cBsizn. OObEeM CHTHajla U EMKOCTh KaHajla CBSI3U, YCIOBHS MX
coriacoBanus. KogupoBanus ncrounruka. Merobl 3QpGeKkTUBHOrO KoaupoBaHus. OpakTanbHOe
KOJIMpOBaHUE N300pakeHni. BeiBieT- npeoOpa3oBaHus CUTHAJIOB U U300PaKCHUIMA

2. Konpr Xemmunra, bBUX (boy3a- Yoyaxypu-Xoksenrema), Puna- Comomona. [uknmdeckue
n36beITounbie kKoasl CRC (Cyclic redundancy check). CBeprounsie koabl. JlekoaupoBaHue
CBEpPTOYHBIX KOJ0B 1Mo metoay Burtepou. TypOokonmpoBanue. CBEpTOUHBIE TYpPOOKOIHI.
HexonupoBanue TypOOKOJOB. XapaKTePUCTHKH IO MEXOYCTOWYMBOCTH CBEPTOUYHBIX
Typ6okoaoB. HuzkomnorHoctHeie koAbl Knaccudukanus LDPC-komoB. MeToasl mocTpoeHus
IIPOBEPOYHBIX MATPULl. AJITOPUTMBI AEKOIMPOBAHUS HU3KOIIJIOTHBIX KOAOB. KackalHbIX KOJOB.

3. CurHanbHO-KOJIOBbIE KOHCTPYKIIMU Ha ocHOBe Tpemmuc komoBoit moayisamuu (TCM) u ux
aHanu3. MccnenoBanue CUrHaJIbHO-KOJAOBON KOHCTPYKIIMHM Ha 6a3e CUCTEMBI C OPTOTOHAIBHBIM
YaCTOTHBIM MYJIbTUILUIEKCUPOBAHUEM U ITPOCTPAHCTBEHHO-BpEMEHHBIM KogupoBanrueM OFDM -
MIMO.

4. ludposeie cucteMbl MOOWIBHOU CBsI3M cTaHAapTa GSM. [{udpoBsie cucTeMbl MOOMIBHON
cBsi3u cranaapra CDMA. LHudpossie cuctembl MmoOunbHoOM cBsizu cranaapra IEEE 802.11 (Wi-
Fi). Hudpossie cuctemsl moounbHo# cBsizu ctannapra IEEE 802.15.4 ZigBee. lludpossie
cuctemMbl MoOminsHO#M cBsizu ctanaapta IEEE 802.15.1 (Bluetooth). I{udpoBsie cuctembl
mooOmnsHOM cBsizu ctannapta IEEE 802.16 (WiMAX). [{udposbsie cucTeMbl MOOUIBLHOMN CBSI3H
crangapra IEEE 802.20 (LTE).

5. Jlmamazonsl paguoBoyH a0 300 I'T'u. [IPPJI annaparypa, TeXHOIOTHMH, MpUMEHEHHUE. Tpacchl
L[PPJI - "3akpeiThie", "mONMYy3aKkpbIThIe" U "OTKpBITHIE", BIUsHUE pedpakuuu Ha padoty L[PPJI.
TpaHKUHTOBBIE CUCTEMaxX PaJuOCBs3H - almaparypa, TeXHOJIOruu, npuMeHeHue. CepBuUCHI
TpankuHTOBBIX cucTeM panuocBs3u. Lludposas cucrema Tpankunrosoit paguocsssu TETPA B
Poccun.
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6. OpOutsl crryTHUKOBBIX cucTeM paauocBszu (CCP). CCP Ha sIIMNTHYECKUX, T€OCTAIIMOHAPHBIX
opOuTtax u HU3KooOuTaNbHBIC. CTaninoHapHbIe, MOOWIbHBIE U nepcoHatbHbie CCP. boproBas u
Ha3eMHas anmnaparypa U TEXHOJIOTHUH.

7. KopnopatuBHbie cucTeMbl cOTOBOM cBsizu Private Networks —pLTE-A 4G u New Radio 5G/6G.
Texnonrum 5G ynbpTpa mupoKomosiocHas MoOuibHas cBsa3b (enhanced Mobile Broadband,
eMBB), cBepxHazexxHas MeKMaIIMHHAS CBsI3b ¢ HU3KUMU 3aaepkkamu (Ultra-Reliable Low
Latency Communication, URLLC), ynpTpa y3komojocHass MaccoBasi MEXMAIIMHHAS CBSI3b
(Massive Machine- Type Communications, mMTC).

9.1.5. TeMbl NpaKTUYECKUX 3aHATHI

1. Ananu3 uudpoBeIX METOAOB MoAysuu. Moaemsl cotoBoit cBsizu FSK, MSK, GMSK u
YHUCJICHHBIN aHAJIN3 BEPOSTHOCTH CUMBOJIbHOM OMIMOKHU. MOJIEMBI CITyTHUKOBBIX CHCTEM CBSI3U
M-QAM, M- PSK, 16-APSK, 32-APSK, u unciaeHHbI!l aHaIU3 BEPOSITHOCTU CUMBOJIBHOMI
OLIMOKH

2. IlpomyckHas criocoOHOCTh KaHana cBA3u. OObeM CHrHajla ¥ eMKOCTh KaHalla CBSI3U, YCIOBUS HX
cornacoBanus. KoaupoBanus ucrounnka. Meroasl 3¢ dexruBHoro konupoBanus. @pakraabHoe
KOJMpOBaHue n300paxkeHuil. BeliBner- mpeoOpa3oBaHus CUTHAJIOB U U300pakeHUI

3. Koasl Xemmunra, bBUX (boysa- Yoynxypu-Xoksenrema), Puna- Conomona. [{uknunueckue
u36siTounbie Koapl CRC (Cyclic redundancy check). CBeprounsie konbl. [lexkogupoBanue
CBEPTOYHBIX KOAOB Mo MeTony Butepbu. TypOokonupoBanue. CBepTouHbIE TypOOKOBI.
JlexonupoBanue TypOOKOJOB. XapaKTEPUCTUKHU MO MEXOYCTOHUYHMBOCTH CBEPTOUYHBIX
TypOokoaoB. HuskomnorHoctable koabl. Kimaccudukanus LDPC-komnoB. MeToasl mocTpoeHust
MPOBEPOYHBIX MATPULL. AJITOPUTMBI AEKOIUPOBAHUS HU3KOIJIOTHBIX KOJI0B. KackaaHbIX KOJIOB.

4. CurHaibHO-KOJOBbIE KOHCTPYKIIMHU Ha ocHOBe Tpemnuc koxosoil moaynsuuu (TCM) n ux
ananus. VccnenoBanue CUTHaIbHO-KOIOBOM KOHCTPYKIMHU Ha 0a3e CUCTEMBI C OPTOTOHATIBHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHUEM M IMPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanueM OFDM -
MIMO.

5. LHudpossie cucteMbl MOOMIBHOM cBs3U cTangapra GSM. Lludpossie cucTteMbl MOOMIBHOM
cBs3u cranaapra CDMA. Ludpossie cucrembl MoounsHOM cBsa3u cragaapta IEEE 802.11 (Wi-
Fi). LHudpossie cuctemsl modunbaou cBsa3u crangapta IEEE 802.15.4 ZigBee. Lludgpossie
cuctembl MoOuibHOU cBsi3u cranaapra IEEE 802.15.1 (Bluetooth). Hudpossie cucteMsl
mobunbHOM cBsi3u crannapta IEEE 802.16 (WiMAX). LludpoBbie cucteMbl MOOUIBLHOM CBS3U
crangapra IEEE 802.20 (LTE).

6. [uamnaszons! paauososH a0 300 I'Tu. IIPPJI annapatypa, TexHOJI0TMH, IpUMEHEHHE. Tpacchl
LIPPJI - "3akpeIThie", "mOMy3aKkpbIThIe" U "OTKpBITHIE", BIUsHUE pedpakuuu Ha padoTy L[PPJI.
TpaHKHHTOBBIE CHCTEMaX PaJMOCBS3U - ammapaTypa, TeXHOJOTUM, npuMeHeHue. CepBUCHI
TpaHkuUHTOBBIX cucTeM paauocBsizu. Lludposas cucrema Tpankunrosoit paguocsssu TETPA B
Poccun.

7. Op6utsl ciyTHUKOBBIX cucteM paanocBs3u (CCP). CCP Ha »imunTH4ecKuX, Te0CTalluOHAPHBIX
opbutax u Hu3KoobuTanbHble. CTanmoHapHble, MOOMIBHBIE U IepcoHanbHble CCP. BoproBas u
Ha3eMHas anmnapaTypa u TEXHOJIOTHH.

8. KoprnopaTtuBHble cucteMbl coToBOM cBsa3H Private Networks —pLTE-A 4G u New Radio 5G/6G.
Texuonruu 5G ynpTpa mIMpOKONoOJOCHAs MoOuiIbHasA cBsA3b (enhanced Mobile Broadband,
eMBB), cBepxHanexHas MEKMaIIMHHAs CBsA3b ¢ HU3KUMU 3anepxkkamu (Ultra-Reliable Low
Latency Communication, URLLC), ynbpTpa y3KOIOJOCHasi MaccoBas MeXMalINHHAs CBS3b
(Massive Machine- Type Communications, mMTC).

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJpHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
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MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHUMAaHUS U OCBOEHMS MaTepuajia, BbIIENsisi OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMHU, ONIPCACTIAIONIUNMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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