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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. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuumiunasl: 51.B.08.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHauKkaTopsl JOCTUKEHUS [Inanupyemble pe3yabTaTbl 00yUeHUs 10
Komnerenuus
KOMIETEHIINH JUCLUTIIINHE
YHuBepcaabHbIe KOMIIETCHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIIUH
[1IKP-6. Cnocoben [IKP-6.1. 3Haet craguu 3HaeT CTaiui IPOCKTUPOBAHUS CUCTEM
OCYLIECTBIIATh QHAJIIM3  |[IPOEKTUPOBAHMSA. HU(pPOBOH PAaJHOCBA3HU - COTOBBIX,
COCTOSIHUS HAY4YHO- TPaHKUHTOBBIX, CIlyTHUKOBBIX U
TEXHUYECKOHN MPOOIEMBI, paauopenenHbIX
ONPEIC/IATH UCIH U ITKP-6.2. Ymeer VYMeer pa3pabaTeIBaTh TEXHUUECKOE 3aJJaHHUE
BBINOJIHATE MIOCTAHOBKY | pa3pabaThiBaTh TEXHUUECKOE |HA MPOEKTUPOBAHMUE CHCTEM LU(POBOI
3a7a4 NPpOCKTUPOBAHUA  |3aaHKE HA IPOCKTUPOBAHHUE. |PAJAUOCBSA3H - COTOBBIX, TPDAHKHUHIOBBIX,
CIIyTHUKOBBIX U PAINOPETIECHHBIX
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[TKP-7. Cnocoben
pa3zpabaThIBaTh
CTPYKTYpHBIC U
(GyHKIMOHATIBHBIC
CXEMBI
PaINO3TIEKTPOHHBIX
CUCTEM U KOMILJIEKCOB, a
TaK)Ke MPUHIUITHAIIbHBIC
CXEMBI
PaINO3TIEKTPOHHBIX
YCTPOMWCTB C
MIpUMEHEHUEM
coBpemeHHbIX CAIIP u
MaKEeTOB MPHUKIIATHBIX
nporpamm

[TKP-7.1. 3HaeT npUHLHUIIBI
IIPOEKTHPOBAHUS
PaaMOAIEKTPOHHBIX CUCTEM U
KOMILIIEKCOB.

3HaeT NPUHIIUIIBI IPOCKTUPOBAHUS CHCTEM
1U(POBOM PaTUOCBSI3U - COTOBBIX,
TPAHKHHTOBBIX, CITyTHUKOBBIX U
paaropenenHbIX

[TKP-7.2. YMmeer npoBOIUTH
pacyeThl XapaKTEPUCTHK
PaINOdIEKTPOHHBIX
YCTPOMCTB,
PaINO3IEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB.

YMeeT NpoBOUTH PaCUEThl XapaKTEPUCTUK
cucTeM U(POBOI PaIUOCBA3H - COTOBBIX,
TPAHKUHTOBBIX, CITyTHUKOBBIX U
paauopenenHbIX

IIKP-7.3. Bnaneet HaBBIKAMU
pa3paboTKu
MPUHIUITAATIBHBIX CXEM
Paaro3JIEKTPOHHBIX
YCTPOWCTB C MPUMEHEHHEM
coBpemeHHbIX CAIIP u
MAKeTOB MPUKIIATHBIX
MPOTPaMM.

Bnaneet HaBbIkamMu pa3pabOTKu
INPUHIUIHAIBHBIX CXEM CUCTEM LU(POBOiA
pPazaMoCBsA3H ¢ IPUMEHEHUEM COBPEMEHHBIX
CAIIP 1 makeToB NPUKJIAJAHBIX IPOTPAMM.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akaJeMHYeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AMCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero |CemecTpsl
Bunbl yueOHOI NesTeNbHOCTH
qacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 8 8
Harmmcanne otyera no nabopatopHoit pabote 8 8
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 16 16
BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 12 12
[ToaroroBka K TECTUPOBAHUIO 12 12
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas TpyroeMKoCTh (B 4Yacax) 144 144
Oomas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIINHBL U BUABI YYEOHOH 1eATeTbHOCTH
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Jlek. Cam. Bcero
[Ipak. | JIa0. dopMupyemsbie
HasBanus pasnenoB (Tem) IUCUUILIMHBL | 3aH., pab., | vacos (6e3
3aH., 4| pao. KOMITETCHIHT
q 9 | 9K3aMEHa)
7 cemecTp
1 udpoBsie BUABI MOAYJIALUU U 2 2 4 7 15 [IKP-6, IIKP-7
CUTHAIILHOTO KOJUPOBAHUS, NX
CIIEKTpaJibHAs U SHEPreTUYecKas
3¢ (HEeKTUBHOCTH
2 TlpormyckHas criocOOHOCTh KaHaa 2 2 - 6 10 [IKP-6, I[TKP-7
cBs3u. KogupoBanue uCcTouHMKA
3 ITomexoycTOMYMBOE KOAUPOBAHUE B 4 4 4 8 20 [TKP-6, [IKP-7
TEJIEKOMMYHHUKAITMOHHBIX CUCTEMAX
4 CurHajabHO-KOJIOBbIE KOHCTPYKIIUU B 2 2 4 7 15 [TIKP-6, I[TKP-7
TEJICKOMMYHHUKAIIMOHHBIX CHCTEMaxX
5 CotoBble cucTeMbl IIUGPOBOIA 2 2 4 7 15 [IKP-6, ITKP-7
pPaanoCBsI3U
6 Lludpossie paauopeneiHpe u 2 2 - 7 11 [TKP-6, [IKP-7
TPAHKUHTOBBIE CUCTEMBI CBSI3H
7 CIlyTHUKOBBIE CUCTEMBI IU(POBOM 2 2 - 7 11 [TIKP-6, I[TKP-7
paauocBsizu
8 [lepcniekThBHBIE cUCTEMBI IU(PpoBOH |2 2 - 7 11 [IKP-6, ITKP-7
pPagnoCBsI3U
Hroro 3a cemectp|18 18 16 56 108
Htoro|18 18 16 56 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCHUILIMHEI (B T.4. TI0 JICKIUSIM)

TpynoemkocTs
HasBanwus paznenos (Tem) Copepxanue pa3aenoB (TeM) dopmMupyemsie
JUCITUTLTAHBI JTUCITUIUIAHEI (B T.4. TIO JICKIUSIM) (7eKIHOHKEIE KOMIIETEHITHH
3aHATHUSA), U
7 cemecTp
1 Hudpossie BUABI Ananu3 U poBBIX METOI0B MOIYJISAIINH. 2 [TKP-6, [IKP-7
MOJYJISIIMU U CUTHAJIBHOTO |Mogaembl coToBo# cBsizu FSK, MSK,
KOJIUPOBAHMS, UX GMSK v yncneHHbI aHaIu3
CHEKTpaJibHas U BEPOATHOCTH CUMBOJIbHON OLIUOKHU.
SHEepreTHYecKast MoJieMbl CITyTHUKOBBIX CUCTEM CBS3H M-
3¢ peKTUBHOCTH QAM, M- PSK, 16-APSK, 32-APSK, u
YHUCJIEHHBIM aHaIN3 BEPOSATHOCTU
CHUMBOJIbHOH OIIHOKH
Htoro 2
2 IlponyckHas [IpomyckHasi CiOCOOHOCTh KaHajla CBS3H. 2 [TKP-6, I[IKP-7
CIIOCOOHOCTH KaHaja cBs3u. |O0beM CUTrHala ¥ eMKOCTh KaHala CBSI3H,
KoaupoBanue uctounuka |ycjaoBus ux coryiacoBanus. KonupoBanus
UCTOYHUKA. MeToabl 3P PEKTUBHOTO
KoaupoBaHus. PpakTanbHOE
KOAMpOBaHUe U300pakeHuil. BeiiBner-
npeoOpa30BaHUs CUTHAJIOB U
M300paKCHUIA
Hroro 2
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3 [lomexoycroitunBoe
KOANPOBAHHUC B
TCIICKOMMYHHUKAIITUOHHBIX
cucreMax

Koawsr Xemmunra, BUX (boy3a-
Yoynxypu-XokseHrema), Puna-
Conomona. I{uknuueckue n30bITOYHBIC
koapl CRC (Cyclic redundancy check).
CeepTounble Koabl. [lexoaupoBanue
CBEPTOYHBIX KOJIOB 110 MeToay Butepou.
Typ6okoaupoBanue. CBEpTOUHBIE
TypOokoJibl. JlekoiupoBaHue
TypO0K0J10B. XapaKTEpUCTUKH 10
MEXOYCTOWYHBOCTH CBEPTOUYHBIX
TypOOK0/10B. HU3KOIIIOTHOCTHBIE KOBI.
Knaccudukanus LDPC-konoB. MeTo b1
MOCTPOCHHS TPOBEPOYHBIX MATPHII.
AJNTOPUTMBI 1EKOAUPOBAHUS
HU3KOIUIOTHBIX KOJ0B. KackaaHbIx
KOJIOB.

[IKP-6, TIKP-7

Htoro

4 CUrHaJIbHO-KOJIOBEIE
KOHCTPYKLIUHU B
TEJIEKOMMYHUKAIITMOHHBIX
cucreMax

CUrHanbHO-KOIOBbIE KOHCTPYKIIUU Ha
ocHOBe Tpermnc KogoBOH MOTYISALIUN
(TCM) u ux anamus. UccnenoBanue
CUTHAIbHO-KOJIOBOW KOHCTPYKIIUU HA
0aze cucTeMbI C OPTOTOHALHBIM
YaCTOTHBIM MYJIbTUIUIEKCHPOBAHUEM U
MPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanueM OFDM - MIMO.

IIKP-6, IIKP-7

HUroro

5 COTOBBIE CUCTEMBI
ndpoBoi paIuoCBsI3N

[{udpoBbie cucTeEMbI MOOUIIBLHOM CBSI3H
crangapta GSM. Lludpossie cucteMsl
MOOMIBHOM cBsi3u cTtangapta CDMA.
[{udpoBbie cucTeMbl MOOUIIBLHOM CBSI3H
crangapra IEEE 802.11 (Wi-Fi).
[{udpoBbie cucTeMbl MOOUIIBLHOM CBS3H
crangapra IEEE 802.15.4 ZigBee.
[{udpoBbie cucTeMbl MOOUIIBLHOM CBS3H
crangapta IEEE 802.15.1 (Bluetooth).
[{udpoBbie cucTeEMbI MOOUIIBLHOM CBSI3H
cranaapta I[EEE 802.16 (WiMAX).
[{udpoBbie cucTeMbl MOOUIILHOM CBS3H
crangapta IEEE 802.20 (LTE).

IIKP-6, ITIKP-7

Hroro
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6 Lludpossie
paguopenenHbie U

TPAHKUHI'OBBIC CUCTCMBI
CBA3HU

Huanazons! paguoBosH 10 300 I'T.
I[PPJI anmaparypa, TEXHOJIOTHH,
npumenenue. Tpacest LIPPJI -
"3aKpbIThie", "MIOTY3aKpbITHIE" U
"OTKpBITHIC", BIMSIHAE pepaKkIuy Ha
paboty LIPPJI. TpaHkuHrOBBIC CUCTEMAX
PaaroCBA3M - annaparypa, TEXHOJIOTUH,
npuMmeHnenne. CepBuchl TpaHKMHIOBBIX
cucreM paauocsszu. Ludposas cucrema
Tpaukunrosoii paauocssizu TETPA B
Poccun.

[IKP-6, TIKP-7

Htoro

7 CIlyTHUKOBBIE CUCTEMBI
U pOBOH paguoCBsI3U

OpOuUTHI CITYyTHUKOBBIX CHCTEM
paauocssizu (CCP). CCP na
AITUNTHYECKUX, T€OCTAlMOHAPHBIX
opOUTaxX U HU3KOOPOUTATIBHBIC.
CrauuonapHbie, MOOUIILHBIC U
nepcoHanbHbie CCP. boproBas u
Ha3eMHas anmnaparypa U TeXHOJIOTHH.

TIKP-6, [TKP-7

HUroro

8 IlepcieKTUBHBIE CUCTEMBI
ndpoBoi pauoCBsI3n

KoprnopatuBHbie cCUCTEMBI COTOBOM CBSI3U
Private Networks —pLTE-A 4G u New
Radio 5G/6G. Texnonruu 5G yneTpa
HIMPOKOTOJIOCHAs MOOUIIbHAS CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEpXHaJIe)KHasl MEXMAIlIUHHAs CBS3b C
Hu3kuMmu 3ajaepkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIbTpa Y3KOIOJIOCHAs! MaccoBast
MeXMaiuHHas cBs3b (Massive Machine-
Type Communications, mMTC).

IIKP-6, IIKP-7

Hroro

Uroro 3a cemectp

18

Htoro

18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HasBanus pasnesnoB (Tem)
JVCIIATUTHHEI

HanmeHnoBanue nmpakTUYECKUX 3aHATHI
(cemuHapoB)

TpynoeMKocCTb,
q

dopmupyemble
KOMIIETEHIINH

7 cemecTp

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

3¢ (HEeKTUBHOCTH

AHanu3 UQPPOBBIX METOIOB MOTYJISIIHH.
Monemsl cotoBoii cBsa3u FSK, MSK,
GMSK u 4YHCIeHHBIA aHaAIN3
BEPOSITHOCTH CUMBOJIBHON OIIUOKH.
MoaeMbl CITyTHUKOBBIX CUCTEM CBA3U M-
QAM, M- PSK, 16-APSK, 32-APSK, u
YUCJICHHBINA aHAJU3 BEPOSTHOCTH
CHMBOJIBHOH OIITNOKHU

[IKP-6, ITIKP-7

Hroro
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2 [IponyckHas

CII0COOHOCTH KaHaJIa CBA3H.

KonunpoBanue ncrounuka

[IponyckHasi CIOCOOHOCTH KaHaa CBS3H.
OOBem curaana v eMKOCTh KaHalla CBSI3H,
YCIIOBHSI UX coriacoBanus. KonupoBaHus
UCTOYHUKA. MeTonbl 3 (HEKTUBHOTO
KoaupoBaHus. PpakTanbHOE
KOAMpOBaHUE U300pakeHuii. Beliner-
peoOpa3OBaHUs CUTHAJIOB H
M300pakeHU I

[IKP-6, IIKP-7

HUroro

3 IlomexoycroitunBoe
KOAMPOBAaHUE B
TEJIEKOMMYHUKALIMOHHBIX
CUCTEMAX

Kozast Xemmunra, BUX (boy3sa-
Yoynxypu-Xoksenrema), Puna-
Conomona. Lluknuyeckue n30bITOUHBIE
kozabl CRC (Cyclic redundancy check).
CaeprouHble Koapl. JlekoaupoBaHue
CBEPTOYHBIX KOJOB IO MeToay Butepou.
TypOoxoauposanue. CBepTOUHBIE
TypOokobl. JlekoaupoBanue
TypOOKO10B. XapaKTEPUCTUKH 110
MEXO0YCTOMYMBOCTH CBEPTOUYHBIX
TypOoK0/10B. HU3KOIIIOTHOCTHBIE KOJIBI.
Knaccudukanus LDPC-kogoB. MeTosl
MIOCTPOEHHUS MPOBEPOUHBIX MATPHLL.
ANTOPUTMBI I€KOIUPOBAHUS
HU3KOIUIOTHBIX K0J10B. KackagHbix
KOJIOB.

TIKP-6, [TKP-7

HUroro

4 Cur"ajbHO-KOJOBEIE
KOHCTPYKIIUU B
TEJIEKOMMYHHUKAITHOHHBIX
cHCTEMax

CurHaapHO-KO/IOBBIE KOHCTPYKITUU Ha
ocHOBe Tpenc KoJI0BOW MOTYISIIUN
(TCM) u ux ananus. UccnenoBanue
CUTHAJIPHO-KOJIOBOM KOHCTPYKIIMH HA
0a3e CUCTEMBI C OPTOTOHATBHBIM
YaCTOTHBIM MYJIbTHUIUICKCHUPOBAHUEM U
MIPOCTPAHCTBEHHO-BPEMEHHBIM
koaupoanueM OFDM - MIMO.

[TIKP-6, IIKP-7

Hroro

5 CoTOBBIE CUCTEMBI
u(pPOBOI paTUOCBI3N

[udpossie cucTeMbl MOOMIIBHOW CBSI3U
crangapta GSM. Hudposbie cucteMsr
MoOuIbHOM cBA3M ctangapra CDMA.
[udpossie cucTeMbl MOOMIIBHOW CBSI3U
crannapta IEEE 802.11 (Wi-Fi).
[udpossie cucTeMbl MOOMIIBHOW CBSI3U
crangapra I[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
cranaapta IEEE 802.20 (LTE).

[IKP-6, IIKP-7

HUtoro
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6 Lludpossie
paguopenenHbie U

TPAHKUHI'OBBIC CUCTCMBI
CBA3HU

Juanazonsl pagnoBosH 10 300 I'T.
I[IPPJI anmaparypa, TEXHOJIOTHH,
npumenenue. Tpaccst LIPPJI -
"3aKkpbIThIE", "TIOTY3aKpbITHIE" U
"OTKpHITHIE", BIUSHUE pedpakuy Ha
paboty LIPPJI. TpankuHroBsie cucremax
paaroCBA3M - anmnaparypa, TEXHOJIOTUH,
npuMmenenue. CepBuchl TpaHKHMHIOBBIX
cucreM paauocsssu. Ludposas cucrema
Tpaunkunrosoii paguocssizu TETPA B

Poccun.

[IKP-6, IIKP-7

HUtoro

7 CIlyTHUKOBBIE CUCTEMBI
U pOBOH paguoCBsI3U

OpOUTHI CITyTHUKOBBIX CUCTEM
paguocsszu (CCP). CCP na
AIUTUNTHYECKHUX, T€0CTAIMOHAPHBIX
opOHUTaxX U HU3KOOOUTAIILHEIE.
CranuonapHsie, MOOUIBHBIC U
nepcoHanbubie CCP. boproBas n
Ha3eMHas anmnaparypa u TeXHOJIOTHH.

TIKP-6, [TKP-7

HUroro

8 IlepcniekTUBHBIE
CcUCTEMBI ITUGPOBOIA
pasuoCBs3H

KoprnopatuBHbIe CUCTEMBI COTOBOM CBSI3U
Private Networks —pLTE-A 4G u New
Radio 5G/6G. Texnonruu 5G ynbTpa
UIMPOKOMOJIOCHAs MOOUIIbHAS CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEpXHAaJEKHasl MEXMAaIlIMHHAs CBS3b C
Hu3kumu 3aaepkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIbTpa Y3KOIMOJIOCHAs MaccoBas
MeXMaiuHHas cBsa3b (Massive Machine-
Type Communications, mMTC).

[TIKP-6, IIKP-7

Hroro

Hroro 3a cemectp

18

HUtoro

18

5.4. JlaGopaTopHbIe 3aHATHSA

HaumeHoBaHue 1a00paTOpHBIX pabOT MpHUBEICHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HasBanus pasznenos (Tem)
JVCIUATUTHHBI

HaumenoBanue 1abopatopHbIX paboT

TpynoemMKkocTsb,
q

dopmupyembie
KOMIIETEHIINH

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 uncieHHbIN aHaIu3 BEPOSITHO
CTH CUMBOJIBHOM OIIMOKH. MOIeMBL
CIyTHUKOBBIX cUCTEM CBsiz M-QAM,
M-PSK, 16-APSK, 32-APSK, u
YUCJICHHBINA aHATU3 BEPOSTHOCTH
CHMBOJILHOM OIIMOKH

[IKP-6, TIKP-7

HUtoro
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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. [lekoaupoBanue
CBEPTOUYHBIX KOZOB IO MeToAy Butepou.
Typ6okxoaupoBanue. CBEpTOUHBIE
TypOokobl. JlekoaupoBanue
TypOOKOI0B. XapaKTEPUCTUKH 110
MEXOYCTOWYHBOCTH CBEPTOUHBIX
TypO0oK010B. HU3KOIIOTHOCTHBIE KOJIBI.
Knaccudpukanus LDPC-konoB. MeTo b1
MOCTPOEHHS ITPOBEPOYHBIX MATPHII.
ANTOPUTMBI IEKOTUPOBAHHUS
HU3KOIUIOTHBIX KOJI0B. KackaaHbIx
KOJIOB.

[IKP-6, TIKP-7

Htoro

4 CUrHaJIbHO-KOJIOBEIE
KOHCTPYKLIUHU B
TEJIEKOMMYHUKAIITMOHHBIX
cucreMax

CuUrHaibHO-KOJIOBBIE KOHCTPYKIIUU Ha
ocHoBe Tpemnc Kog0BOM MOTYISIIUU
(TCM) u ux ananus. MccnenoBanue
CUTHAJIbHO-KOJOBOM KOHCTPYKIIUH Ha
0a3e CUCTEMBI C OPTOTOHAIBHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHUEM H
MIPOCTPAHCTBEHHO-BPEMEHHBIM
koaupoBanueM OFDM - MIMO.

TIKP-6, [TKP-7

HUroro

5 COTOBBIE CUCTEMBI
ndpoBoi paIuoCBsI3N

udposbie cucTeMbl MOOUITBEHOM CBS3H
craugapta GSM. IludpoBsie cucTeMbl
MOOWITBHOM cBsi3u cTaHgapta CDMA.
udposbie cucTeMbl MOOUIBLHOM CBS3H
crangapra [EEE 802.11 (Wi-Fi).
udposbie cucTeMbl MOOUIBEHOM CBS3H
craugaprta IEEE 802.15.4 ZigBee.
udposbie cucTeMbl MOOUITBEHOM CBS3H
craugaprta [EEE 802.15.1 (Bluetooth).
udposbie cucTeMbl MOOUIBLHOM CBS3H
crannapta I[EEE 802.16 (WiMAX).
udposbie cucTeMbl MOOUITEHOM CBS3H
craugaprta [EEE 802.20 (LTE).

IIKP-6, IIKP-7

Hroro

Hroro 3a cemectp

16

Htoro

16

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buer caMocTosITeNbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABICHBI B

Tadsuie 5.6.

Tabmmua 5.6 — Buasl caMOCTOATENBHOM PaOOTHI, TPYIOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHITUH
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Buaer
HasBanus paznenos (Tem) . | Tpynoemxocts, | @opmupyemblie
JE— CaMOCTOSITENIbHOM o KOMITCTCHIIIH DopMBI KOHTPOJIS
paboTsl
7 cemecTp
1 Hudpossie BUabI IToaroroska k 2 [TIKP-6, IIKP-7 | JlaGopaTopHas
MOJYJISILIMY U nabopaTopHOM pabota
CUTHAJILHOTO paboTte, HanMcaHue
KOAMPOBAHUS, UX oTyeTa
CHEKTpaJIpHasA U Hanucanune otuera 2 [IKP-6, IIKP-7 OrtueT 1o
SHEpreTuyeckas 110 J1a0OpaTOPHOI nabopaTopHOH
s¢pexrnBHOCTH pabore pabote
Hanmcanwne otdera 1 IIKP-6, IIKP-7 OTuer no
0 MPAKTUYECKOMY MIPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemuHapy)
Brinosnnenue 1 [IKP-6, I[IKP-7 | IlpakTuueckoe
MPaKTUYECKOTrO 3a/1aHKe
3a/laHus
IToaroroBka k 1 [IKP-6, [IKP-7 | TecTtupoBanue
TECTUPOBAHUIO
Hroro 7
2 IlponyckHas Hanucanue otuera 2 [TKP-6, I[IKP-7 Ortuer o
CIOCOOHOCTH KaHaia 110 IPAKTUYECKOMY MPAKTHIECKOMY
cBs3u. KogupoBanue 3aHATHIO (CEMUHAPY) 3aHSTHIO
MCTOYHUKA (cemunapy)
Brinosnenue 2 [IKP-6, [TIKP-7 | IlpakTudeckoe
MPaAKTUYECKOTO 3a/laHue
3a/IaHus
IToaroroBka x 2 [TIKP-6, [IKP-7 | TectupoBanue
TECTUPOBAHUIO
Htoro 6
3 [lomexoycroitunBoe [Togroroska k 2 [IKP-6, IIKP-7 | JlaGopaTopHas
KOJMPOBaHUE B n1abopaTopHOi pabora
TEJICKOMMYHHUKAIIMOHHBIX |paboTe, HAlUCAHKE
cucTreMax oTyera
Hanmcanwne oTdera 2 IIKP-6, IIKP-7 OTuer no
110 JTa0OPaTOPHOM nmabopaTopHOH
pabote pabore
Hanucanue otuera 2 [TKP-6, I[IKP-7 Ortuer no
110 IPAKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMHUHAPY) 3aHSTHIO
(cemunapy)
Brinonxnenue 1 [IKP-6, [TIKP-7 | IlpakTudeckoe
MPaAKTUYECKOTO 3a/laHue
3a/IaHus
[ToaroroBka k 1 [TIKP-6, [IKP-7 | TectupoBanue
TECTUPOBAHUIO
Htoro 8
10
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4 CurnajabHO-KOJ/IOBBIE [ToaroroBka k [IKP-6, [IKP-7 | Jlaboparopnas
KOHCTPYKLIUU B nabopaTopHoOi pabora
TEJICKOMMYHUKAIIMOHHBIX |paboTe, HAalUCAHHE
cucreMax oTyera
Hanmcanwne oTdera IIKP-6, IIKP-7 OTuer no
110 JTa0OPaTOPHOM nabopaTopHOH
pabote pabore
Hanucanue otuera [TKP-6, I[IKP-7 Ortuer no
0 MPAKTUYECKOMY MPAKTHIECKOMY
3aHATHUIO (CEMHHAPY) 3aHSATHIO
(cemunapy)
Brinonnenue [IKP-6, [TIKP-7 | IlpakTudeckoe
MPaAKTUYECKOTO 3a/1aHNe
3a/1aHus
[ToaroroBka k [TIKP-6, [IKP-7 | TectupoBanue
TECTUPOBAHUIO
Hroro
5 CoTOBBIE CHCTEMBI IToaroroBka k [IKP-6, [TIKP-7 | Jlaboparopnas
U(PPOBON PaTHOCBIZN nabopaTopHOi pabora
pabore, HarUCaHue
oTuera
Hanucanne otuera [TKP-6, [IKP-7 Ortuer no
110 JTa0OPaTOPHOM nabopaTopHOH
pabote pabore
Hanucanue otuera [TKP-6, I[IKP-7 Ortuer no
0 MPAKTUYECKOMY MIPAKTHIECKOMY
3aHATHUIO (CEMHHAPY) 3aHSTHIO
(cemunapy)
Breinonxnenue [IKP-6, [TIKP-7 | IlpakTudeckoe
MPaAKTUYECKOTO 3a/1aHNe
3a/IaHus
[ToaroroBka k [TIKP-6, [IKP-7 | TectupoBanue
TECTUPOBAHUIO
Hroro
6 Lludpossie Hanucanue otuera [TKP-6, I[IKP-7 Ortuer o
paauopesneiiHbie U 10 IPAKTUYECKOMY MIPAKTHIECKOMY
TPAHKUHTOBBIC CUCTEMBI  |3aHATHIO (CEMUHAPY) 3aHSITHUIO
CBSI3U (cemuHapy)
Brinonnenue [TKP-6, [IKP-7 | IlpakTuueckoe
MIPAKTUYECKOTO 3aJjaHue
3a/laHus
IToaroroBka k [IKP-6, [IKP-7 | TecTtupoBanue
TECTUPOBAHUIO
Hroro
11




7 CnyTHuKOBBIE cuctembl |Hanucanue oruera 3 [IKP-6, TIKP-7 Oruer 1o
UPPOBON PaTHOCBIZN 10 MPAKTUYECKOMY [IPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brinonnenue 2 [TKP-6, [IKP-7 | IlpakTuueckoe
MIPAKTUYECKOTO 3aJjaHue
3a/laHus
IToaroroska k 2 IIKP-6, IIKP-7 | TectupoBaHue
TECTUPOBAHUIO
Hroro 7
8 IlepcniekTUBHBIE Hanucanne otuera 3 [TKP-6, [IKP-7 Ortuer no
cucTeMbl IUPPOBOI 0 MPAKTUYECKOMY MIPAKTUYECKOMY
PagNOCBSI3H 3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemuHapy)
Brinonnenue 2 [IKP-6, [IKP-7 | IlpakTuueckoe
MPaKTUYECKOTO 3a/1aHue
3a/laHus
IloaroroBka x 2 [IKP-6, [IKP-7 | TectupoBanue
TECTUPOBAHUIO
Hroro 7
Hroro 3a cemectp 56
[loaroroBka u craua 36 DK3aMeH
JK3aMeHa
Hroro 92

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

CooTBeTcTBUE KOMIIETEHIIUM, (OPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIINH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLUUILINHBI, U BUOB

3aHATHI
Bunel yueOHOI nesTenbHOCTH
dopmupyembie
Jlex. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIS
KOMIETEHIINH
3aH. 3aH. pab. | paOl.

[TKP-6 + + + +  |JlaboparopHnas paboTta, [IpakTuueckoe 3amanue,
TectupoBanue, Jk3ameH, OTYET MO
naboparopHoit padore, OTueT mo
MPAKTUYECKOMY 3aHATHIO (CEMUHAPY)

[TKP-7 + + + + |JIaGoparopnas padorta, [IpakTnyueckoe 3amanue,
TectupoBanue, Jx3ameH, OTUeT MO
nabopaTopHoit padote, OTUeT 1Mo
MIPaAKTUYECKOMY 3aHSITHIO (CEMUHAPY)

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bamibHbIE OLIEHKH
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. . MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbIA
0aJut 3a mepuoI Bcero 3a
@®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gasut 3a mepuon
mexnay 2KT nna | cemectp
Hauana cemectpa | Mexay KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
JlaGopatopHas pabota 8 10 10 28
[IpakTrueckoe 3aganue 4 4 4 12
TectupoBanue 2 2 2 6
Otuet no nabopaTopHOH 4 4 4 12
pabote
OT4er 1o NpaKTU4ECKOMY 4 4 4 12
3aHSTHIO (CEMUHApY)
OK3aMeH 30
Hroro makcumym 3a 22 24 24 100
(S8} (i}
Hapacratomum urorom 22 46 70 100

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

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyIero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr 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 6AJJIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. TonukoB, A. M. CucteMbl paiuocBs3u U ceTu TeaepaauoBemanus: Kypc nexuui,
KOMIBIOTEPHBIC JTA0O0OPATOPHBIE Pa0OThl, KOMIBIOTEPHBIN MPAKTUKYM, 3aJJaHHEC HAa CAMOCTOSITEIBHYIO
pabory [OnekTponnsiii pecype| / A. M. T'onukos. — M3x. mepepad. u gomn. — Tomck: TYCVYP, 2018. —
354 c. [DOnexTponHHbIH pecype]: — Pexxum moctyna: https://edu.tusur.ru/publications/8848.

7.2. lonoTHUTEIbHAS JIUTEPATypa
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https://edu.tusur.ru/publications/8848

1. 'onukoB, A. M. KoaupoBanue B TEJIEKOMMYHHKAaIMOHHBIX cuctemax: Kypc nekmnui,
KOMIIBIOTEpHBbIE JTa00OpaTOpHble PabOThl, KOMIBIOTEPHBIN MPAKTUKYM, 33aJJaHHE HAa CAaMOCTOSITEIbHYIO
paboty [DnexTponHsiid pecypc] / A. M. I'omukoB. — U3a. mepepad. u qon. — Tomck: TYCVYP, 2018. —
319 c. [DnekTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/8851.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. TonukoB, A. M. CucteMbl paauocBsi3u U ceTu TenaepaauoBemanus: Kypc nmexuui,
KOMITBIOTEPHBIE JTa00paTopHbIe PadOThl, KOMIBIOTEPHBIA MPAKTUKYM, 3aJaHHEe Ha CaMOCTOSTEIbHYIO
pabory [Dnekrponnsiii pecype| / A. M. 'onmukos. — W3x. nmepepad. u gom. — Tomck: TYCVYP, 2018. —
354 c. [DnexTpoHHbIH pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8848 ..

2. I'onukoB, A. M. KoaupoBaHnue B TeIEKOMMYHUKAIlMOHHBIX cucTeMax: Kypc mexkuuii,
KOMITBIOTEPHBIE JT1a00opaTopHbIe PadOThl, KOMIBIOTEPHBIA MPAKTUKYM, 3aJaHHE Ha CaMOCTOSTEIbHYIO
pabory [Dnekrponnsiii pecype| / A. M. T'onukos. — W3x. nmepepad. u gom. — Tomck: TYCVYP, 2018. —
319 c. [OnexTponHslit pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/8851 .

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYarOIuXCst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHMYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0YHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHON yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIISAAHBIE TTOCOO0US, 00eCIIeUnBaIOIINe
TEMATUYECKHE NIUIIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

JlaGopaTopusi paguodrIEKTPOHHBIX CHUCTEM Iepeaaur uHbopMauu: ydyeOHas ayauTopHs AJs
NpOBECHUS 3aHATUN MNPaKTUYECKOrOo THUMa, yueOHas ayaUTOpUs Ui MPOBEACHUS 3aHATUU
1a00paTOPHOTO THUIA, MOMEIICHUE 1T 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.);
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.
[IporpamMmMHoe 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;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaTOpPHBIX padoT

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

Onucanrie UMEIOIIErocss 000pyT0BaHUS:

- Komnerorep (8 mr.);

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

- KnnaBuarypa (8 mr.);

- Mpims (ontrueckas) (8 mir.);

- Kommuiekt cnennanu3upoBanHoi 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 MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TI0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCIUTUIMHON
KOMIICTEHIIMI UCTIOIb3YIOTCSl OLICHOYHBIE MAaTEPUAIIbl, TPEICTaBICHHbBIC B TabuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHBIC MaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
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1 Hudpossie Buasl moayssiuu | [IKP-6, TIKP-7  |JlaGopaTopHas Tewmbl 1abopaTopHBIX PabOT
Y CUTHAJIbHOI'O KOAUPOBAHUS, pabora
HX CHCKTpajlbHAA 1 [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
OHEPIreTUICCKad 3aJ1aHue
dddexrnBHOCTE TectupoBanue [TpuMepHBIH MepeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
Otuer 1o TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHSATHUIO
(cemunapy)
2 [IpomyckHast CIOCOOHOCTh [IKP-6, IIKP-7  |[IpakTuueckoe TeMbl NpakTU4ECKUX 3aJaHUI
kaHana cBs3u. KonupoBanue 3a/laHue
HCTOYHHKA TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
3 IlomexoycToitunBoe [IKP-6, [IKP-7  |JIaGoparopHas Tembl 1abopaTopHBIX paboT
KOJMPOBAaHUE B pabota
TEIIEKOMMYHHUKAIIMOHHBIX [IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
CHUCTEMAx 3aJlaHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopatopHoOit
pabote
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
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4 CurnajabHO-KOJ/IOBBIE [IKP-6, [TIKP-7  |JIaGoparopHas Tewmbl 1abopaTopHBIX PabOT
KOHCTPYKIIUU B pabota
TCJICKOMMYHHMKAIIMOHHBIX [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
cucreMax 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Otuer o Tembl 1abopaTopHbIX pabOT
nabopatopHOit
pabote
Ortuer no TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHSATHUIO
(cemuHapy)
5 Corossle cuctemsl 1udposoit |IIKP-6, [IKP-7  |JlabopaTopHas Temb! mabopaTopHBIX padoT
PagroOCBSI3U pabora
[IpakTHueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
Otuer no Tewmbl 1abopaTopHbIX pabOT
nabopaTopHOH
pabore
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemunapy)
6 Lludpossie paguopeneitasie u |[IKP-6, [IKP-7  |[IpakTudeckoe TeMbl MpaKTUYECKUX 3aJaHUI
TPAaHKUHTOBBIE CUCTEMBI CBSI3U 3a/laHne
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHITHIO
(cemuHapy)
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7 CIlyTHUKOBBIE CUCTEMBI [IKP-6, IIKP-7  |[IpakTuueckoe 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 [TIKP-6, I[IKP-7  |IIpakTtuueckoe 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;

CornacoBaHa Ha noptane N2 50954 23



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

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0nwmie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLCHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

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;

CornacoBaHa Ha noptane N2 50954

24



— 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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