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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

. Aucuunnuna "CucteMbl paauonocTtyna" sBIsE€TCS BaXHOW JUCUUMIUHOU B
oburenpodeccoHanbHO MOATOTOBKE AMINIOMUPOBAHHOTO CIIELMANUCTA 1Mo HampasieHuo 11.04.02
NHpokoOMMyHUKAIIMOHHBIE TEXHOJIIOTHH W CHCTEMBI CBsI3u, CHCcTeMbl OecTipOBOIHON CBsi3u U VIHTEepHETa
BelIei, MO3BOJISIONIEH OOYYUTHh CTYICHTOB MPHHIHMIAM U OCHOBHBIM METOJaM MOJIEIHPOBAHUS
COBPEMEHHBIX CETeH U CHCTEM TEJICKOMMYHHKaui. OCBOUTH OOIINE TEOPUU MEepenadyu CUTHAIOB B
YCIIOBUSX MHOTOJTYYEBOTO KaHaIa pacpOCTpaHEHUsI CUTHAJIOB, TEOpHUI0 U(POBOii 00padOTKH CUTHAIIOB,
METOJaM aHaJihu3a M CHMHTE3a CETEH CBS3M, KaUueCTBEHHBIC MOKa3aTeJIH W IOoKa3aTelId HaJAeKHOCTHU
(GYHKIMOHUPOBAHUS CHCTEM. B mpoliecce M3yuyeHUs AUCIHUIUIUHBI CTYJICHTHI MOJYYarOT 3HAHUS H
HAaBBIKH, HEOOXOIUMBIC JJI IPOSKTUPOBAHUS M IKCILTyaTallud COBPEMEHHBIX TEJIEKOMMYHUKAITHOHHBIX
CETEll M CHCTEM.

1.2. 3agauy AUCHUILIUHBI

1. PaccMoTpeHHe MPUHIMIIOB U OCOOCHHOCTEH MOCTPOEHHS MU(PPOBBIX BHICOKOCKOPOCTHBIX
CUCTEM Iepeayu HHPOPMAIIH C UCIIOJIb30BaHUEM OECIIPOBOIHBIX KAHAJIOB CBA3H.
2. VM3ydyeHune npuHIUIIOB MOACIUPOBAHUS CUCTEM U CETEH TEIEKOMMYHUKAIUH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexce nuciummmasl: b1.B.JIB.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccnonanbHbie KOMIETEHITUA
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ITKP-1. Cnocoben
HCIIOJTb30BATh
COBpEMEHHbIE
JOCTHKEHUS HAYKHU U
nepe1oBbIe
MH(OKOMMYHUKAIIMOHHBI
€ TEeXHOJIOTHH, METOIbI
MIPOBECHUS
TEOPETHUECKUX U
9KCIIEPUMEHTAIbHbIX
HCCIIEIOBAaHUN B HAYYHO-
WCCIIEIOBATEIBCKUX
pabotax B o0OmacTu
NKTuCC, craButh 3a1a4u
UCCIIEIOBaHMUs, BHIOUPATH
METO/IbI
3KCIIEPUMEHTAIBbHOM
paboTEHI C MEeNbIo
COBEPIICHCTBOBAHUS U
CO3/IaHUIO HOBBIX
MEPCIIEKTUBHBIX
MH(OKOMMYHUKAITMOHHBI
X CHCTEM

[TKP-1.1. 3naeT TexHuueckue
XapaKTePUCTUKH U
SKOHOMUYECKHE MMOKA3aTEIH
OTEYECTBEHHBIX U 3aPyOEKHBIX
pa3paboTok B 00JacTH
PaaAMOdIEKTPOHHON TEXHUKH,
JENCTBYIOIUE HOPMATUBHBIE
TpeboBaHUS U
rOCy/IapCTBEHHbIE CTaHAAPTHI.

ITonnMaeTt u3 uero CKJIaAbIBAIOTCsA
KarnmuTaJbHbIC 3aTpaThl IPHU pa3MEIICHUN
CHUCTEMBI IIepeaavin IaHHbIX.

[TIKP-1.2. YmMmeeT ocymiecTBIsATh
MATEHTHBII MOUCK, TPOBOIUTH
cbop, aHaIIN3 U
CHCTEMAaTH3aIUI0 HAyYHO-
HCCIIEA0BATENBCKON
nHpopMaiuu, GopMyIHpoBaTh
LENIU ¥ 33]]a41 Hay4HO-
HCCIIeI0BaTEIbCKUX paboT B
00JIacTH CO3/IaHHs U
MPOEKTUPOBAHUS
Panuo3IeKTPOHHBIX YCTPOMCTB
U CUCTEM.

YMeeT npou3BOIUTh AaHATTUTHYECKUH 0030p
AJITOPUTMOB CHHXPOHHU3AIMU CUCTEM Iepeaadn
JAHHBIX.

[IKP-1.3. Ymeer
pa3padaThiBaTh TEXHUYECKOE
3ajaHue, TpeOOBaHUS U
yCIIOBHSA Ha pa3paboOTKy U
MIPOEKTUPOBAHUE
PaANO3IEKTPOHHBIX YCTPOUCTB
U CUCTEM.

VYmeer pazpabatsiBaTh T3 Ha pa3paboTKy
CHCTEMBI NIepeavyn JTaHHBIX.

IIKP-1.4. Bnaneet HaBBIKAMH
pa3palboTKu 1 aHAIH3a
BapUaHTOB CO3JJaHHUS
PaZMOdIIEKTPOHHOTO
YCTPOMCTBA WIIH
PaInoAIEKTPOHHOMN CUCTEMBI
Ha OCHOBE CHHTE3a
HaKOIJICHHOTO OTIBITA,
U3YUYCHHS JTUTEPATYPHI U
COOCTBEHHOW MHTYHIIHH;
MIPOTHO3a MOCIEICTBHMA, IIOMCKA
KOMITPOMHUCCHBIX PEIICHH B
YCIIOBUSX
MHOTOKPHTEPHUATBHOCTH.

PacueT napameTpoB KOJ0BO-MOAYISLIMOHHON U
ctpyktypsl OFDM cumBoiia, B yclioBUsAX
CJI0’KHOM MOMEXO0BOM 00CTaHOBKH, IPU
HEOOXOUMOCTH 00eCTIeYUTh TpeOyeMyto
CKOpPOCTb IIepelauy JaHHbBIX.
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INKC-1. Cnocoben
pa3pabaTbiBaTh
MEPCIEKTHBHBIE METObI
npuemMma, riepeaadn u
00pabOTKN CUTHAJIOB,
o0ecrneunBaroIuX pocT
TEXHUYCCKUX
XapaKTePUCTUK NPU
MPOCKTHPOBAHUH
PpanrodNEKTPOHHOMN
anmnaparypsl

INKC-1.1. 3HaeT: npuHIUIBI
CHCTEMHOTO MO/IX0/a B
MIPOSKTHPOBAHUH CUCTEM
CBSI3M, IEPCIIEKTUBBI
TEXHUYECKOTO PAa3BUTHUS
OTpPACIIH; YMEET: OCYIIECTBIISATh
coop, 00paboTKy 1 aHAIIN3
CIPaBOYHOIN HOPMATHUBHO-
TEXHUYECKOU JJOKYMEHTAIHH
IO MMPOCKTUPOBAHUIO OOBEKTOB
(cucrem) cBSI3U U
TEIEKOMMYHHUKALUK BIIAJEET:
HaBBIKaMU paboTEHI ¢
HW3MEPUTENLHON annapaTtypoi u
CTeMaIN3UPOBAaHHBIM
MPOrpaMMHBIM 00ecrieueHueM
IIPU UCCIIeIOBAHNH U
MIPOEKTHPOBAHUH CUCTEM CBSI3U

3HAeT MPHUHIKIBI TOCTPOCHUS APXUTEKTYPBI
CHCTEM PaJNOJOCTyIIa

[IKC-1.2. 3naer: HOpMaTUBHBIE
MIPaBOBBIE AKTHI, HOPMATUBHO-
TEXHUYECKUE TOKYMEHTHI,
perIamMeHTHPYIOIINe
OpraHU3aIMIO U MPOBEJICHNE
HAyYHO-UCCIIEIOBATEIBCKUX
paboT 1Mo Co3MaHut0
MHHOBAIIMOHHBIX CUCTEM CBSI3U;
yMEeT: MOJIrOTaBINBATh
Hay4HbIe 0030pbI, OT3bIBHI,
OTYETHI, 3aKIIOUYEHNUS; BJIa/ICeT:
HaBBIKAMH PYKOBOJICTBA
MIPOEKTHOU IpyIIIOi
pa3paboTIYNKOB

3HaKOM C HpI/IHL[I/IHaMI/I BBITIOJTHCHUSL Hay‘lHBIX
0030pOB, OT3BIBOB, OTYETHI.

T[IKC-1.3. 3Haer: cnenuaibHble
KOMITBIOTEPHBIE TPOTPAMMBI
JUTS BBITIOJTHEHHS paboT 1Mo
MIPOEKTUPOBAHUIO y3JI0B U
CEeTeH CBA3M; YMEET:
MIPOU3BOAMUTH TOUCK
HOPMAaTHUBHO-TEXHUYECKOU
JIOKYMEHTAIIHH T10
MIPOEKTHPOBAHUIO OOBEKTOB
(cucrem) CBSI3U
TEJIIEKOMMYHUKAIAX B
CHEIMATU3UPOBAHHBIX
porpaMmmax; BIIaJIeeT:
METOJIaMH OLIEHKU PECYPCOB,
HEOOXOMMBIX ISl pealln3alun
MIPOEKTa MO UCCIIEJOBAHUIO U
ONTUMU3ALUU CXEMBI
OpTraHM3AINN CBS3H
TEJIEKOMMYHHUKAIMOHHOM
CUCTEMBI

3HAKOM C TIPOTPAMMHBIM TAKETOM
Matlab/Octave

4. O0beM TUCHUILIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYECTBA aKaleMUYeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bunbl yueOHOI nesaTenbHOCTH
4acoB |2 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 40 40
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxTHueckue 3aHATHSA 10 10
JlabopatopHbie 3aHATHS 12 12
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 68 68
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 18 18
[TonroroBka K yCTHOMY OIpPOCY / COOECEIOBaHUIO 34 34
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 16 16
IHoaroroBka u capavya 3K3aMeHa 36 36
Oo0mast TpyA0eMKOCThb (B Yacax) 144 144
Oo0wmas TpygoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

HasBanus paznenos (Tem) Jlek. ITpak. | Jla0. Cam, Beero dopmMupyembie
3aH., pab., | gacos (6e3
JTUCIUILTAHBI g |33 pao. 4 sKsamena) KOMIIETEHIINH
2 cemecTp
1 Beenenue 2 2 - 4 8 TIIKP-1
2 lludpoBas MOIYIAIHUS, METOIBI 2 4 2 10 18 ITKP-1
JIocTyna
3 Ouenka kaHaja 2 - 4 10 16 [IKP-1, IIKC-1
CBSI3U/9KBajaii3MpOBAHUE
4 CUHXpOHM3AIUSA 2 2 2 10 16 [TKP-1, [TKC-1
5 Texnonorus MIMO 2 - 4 10 16 IIKP-1, TIKC-1
6 TexHonOrMM paclIupeHus crekTpa |2 - - 6 8 ITIKP-1
7 TeXHOJIOTMU HEOPTOTOHAITIBHOTO 2 - - 6 8 [TKP-1
MHOECTBEHHOTO JI0CTYyTIa
8 Texnonorus LP-WAN 2 - - 6 8 [IKC-1
9 Iuk-(akTOp CUTHAIOB CUCUTEM 2 2 - 6 10 [IKP-1, [TKC-1
CBSI3H, CITIOCOOBI CHUYKCHHUS MHK-
dakropa
Utoro 3a cemectp |18 10 12 68 108
Utoro |18 10 12 68 108

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHSIM) IPUBEICHO B Tabmuie 5.2.
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Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. 1O JICKITHSIM)

HasBanus paznenosB (Tem)
JOUCIUILINHBI

Copnepxanue pa3zesion (TeM)
JUCIHUTUTUHBI (B T.. 11O JICKIUSM)

TpyroemkocThb
(JIeKIMOHHBIE
3aHATHA), U

dopmupyemble
KOMIIETCHIIUU

2 cemecTp

1 Beeneunue

[TpenmMer u 3agauu Kypca.
WNu(boKOMMYHUKAIIMOHHBIEC CETH U
cuctembl. OCHOBHBIE PUHITUIIBI
[IOCTPOEHUS MOJIEIIEH
MH(OKOMMYHHUKAIIMOHHBIX CETEH.
OBomronus cucteM cBsa3u 1G - 5G.

ITIKP-1

HUroro

2 lludpoBas MoaysIus,
METOJIBI IOCTYTIa

AMIuuTyaHast MOy sIus, Ga3zoBast
MOJIYJISIINS, YaCTOTHAsI MOIYJISIHS,
KBaJIpaTypHasi aMILTUTYTHAs
MoayJsiiust. Moaynsuus ¢
OpPTOTOHAJIBHBIM YaCTOTHBIM
MyJabTUIiekcupoBanueM OFDM,
OFDMA, SCFDMA.

ITIKP-1

Hroro

3 OueHka kaHana
CBSI3M/9KBaJIaii3HPOBAHNE

OcHoBHbIE TapaMeTpbl OECITPOBOAHOIO
KaHaJja CBs3U, 3aTyXaHUE CUTHAJIA,
YaCTOTHO-CEJICKTUBHBIC 3aMUPAHHS,
MUAJIOTHBIE CUTHAJIBI, METOJIbI OLICHKHU
KaHaJja CBS3U, SKBaJlali3UpOBaHUE.

ITKP-1

Htoro

4 CuHxpoHM3aLUA

Kanposas cunxponuszanus. YacrotHas
cuHXpoHM3ausa. CUTHaJIbHO-KOJOBbIE
KOHCTpyKUMHU. BpemeHnHast
cunxponuzaius B OFDM cucremax
cBA3M. YacTOTHAsI CHHXpOHU3aLUs B
OFDM cucremax cBsi3U. AITOpPUTMBI
OLICHKH BPEMEHHOT'0 M YaCTOTHOT'O
CIBUIa I CUCTEM CBSI3U.

ITIKP-1

HUroro

5 Texuonorugs MIMO

Krnaccudukanus cuctem 1no KOJIU4YeCTBY
MPUEMHBIX U NIEPEAIOLINX KaHAJIOB
(SISO, SIMO, MISO, MIMO).
IIpocTpancTBEHHOE
MyJbTUIUIEKCUpoBaHue. KananbHas
Marpuia. KogupoBanue AnamoyTu B
texHosioruu MIMO.

ITIKP-1

Hroro
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6 Texuosoruu pacmupeHus: |Pacmmpenne crnekTpa MeTo10M MpsiMOi 2 ITKP-1
CIEKTpa nocieaoBareabHoCTU. Paciupenue
CIIEKTpa C UCIOJIb30BaHUEM
IICEBJIOCITYyYallHON NIEPECTPONKH
paboueii yactoTsl. Pacmmpenne cnexpa
C UCIIOJIb30BAHNUEM JIMHEHHON
YaCTOTHOM MOAYJISALIUN.
Hroro 2
7 TexHosoruu Texnomorun PD-NOMA, SCMA, Full 2 ITKP-1
HEOPTOTOHAJILHOTO Duplex wireless.
MHO’KECTBEHHOI'0 1OCTyIa Utoro 2
8 Texnonoruss LP-WAN OCHOBHBIE XapaKTEPUCTUKH, 2 [IKC-1
0COOEHHOCTH MOCTPOEHUS, APXUTEKTYPa
cereit LP-WAN, nporokonsr LP-WAN.
Hroro 2
9 ITuk-(axTop CUTHAIOB [Tuk-daxTop, HEMMHEHHbIE NCKAXKCHNUS, 2 ITKP-1
CHCHUTEM CBSI3H, CITIOCOOBI CIoCcOoOBI CHIKEHUS MTUK-(haKTopa.
CHW)KCHHS MUK-(akTopa HUtoro )
Hroro 3a cemectp 18
Utoro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHApPOB)
HazBanus paznenos (Tem) HanmeHoBaHue NpakTUYECKUX T dopmMmupyembie
JCLUTIIINHEI 3aHATUN (CEMHHAPOB) PYAOEMKOCTR, | KOMIIETCHIINH
2 cemecTp
1 Beenenue Hauano pa6otsl ¢ Octave/Matlab 2 ITKP-1
HUroro 2
2 ludposas moaymsius, «Peanuzanus BPSK nepenarunka 2 ITKP-1
METOBI 10CTYTIa u npuémHuka B Octave»
Peanuszanusa QPSK nepenatunka n 2 ITKP-1
npuéMHuKa B Octave
HUroro 4
4 CuHXpOHU3ALMS KagpoBast cuaxponuzanust 2 [IKP-1
Hroro 2
9 ITuk-(axTop CUTHAIOB Texnonoruu OFDMA u SC- 2 ITIKC-1
CHCHTEM CBSI3H, CIIOCOOBI FDMA
CHW)KCHHUS NMUK-(akTopa HUrtoro 2
Hroro 3a cemectp 10
Htoro 10
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbauue 5.4.
Tabmumna 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
HazBanus pa3nenos (Tem) HaunmenoBanue 1ab0paTopHBIX Tpynoemkocts, | @opMupyemsbie
JUCIUTINHBI pabot q KOMIIETEHIINH
2 cemecTp
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2 udposas Moxymsius, OFDM monaynsius 2 TIKP-1
METO/bI JOCTYTIa HUrtoro )
3 OueHka kaHaia OreHka kaHaia cBa3u / 4 TIKC-1
CBSI3H/2KBaTaii3UpOBaHUE SKBaNA3MpOBaHUE
Hroro 4
4 CuHXpOHMU3ALMS YacToTHasi CHUHXpOHH3ALMS 2 [IKC-1
Hroro 2
5 Texnonorust MIMO IIpocTpaHCTBEHHO-BPEMEHHOE 2 [KC-1
KOJIMPOBaHUE
[IpocTpancTBEHHOE 2 IKC-1
MYJIbTHUIUIEKCHPOBAHUE
Hroro 4
Hroro 3a cemectp 12
Htoro 12

5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHaAst padoTa

Bunbl caMmocToATeIbHOM paboThI, TPYJOEMKOCTh U (DOPMHUPYEMbIC KOMIICTCHIIMH TIPEICTaBICHBI B
tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN

HasBanus pasnenos (Tem) Bt . | Tpynoemkocts, | @opmupyemsblie Dopmbl
CaMOCTOSITENILHOM
JTUCIUTUTAHBI q KOMITETEHITHH KOHTPOJIS
paboThI
2 cemecTp

1 Beenenue IToaroroBka x 2 TIKP-1 TectupoBanue
TECTUPOBAHUIO
IToarorosxka k 2 TIKP-1 YcTHbIi onpoc /
yCTHOMY ompocy / cobeceoBaHue
cobece10BaHUI0

Hroro 4

2 ludposas moxymsaus, |Iloaroroska k 2 ITKP-1 TectupoBanue

METO/JIbI TOCTYyTa TECTUPOBAHUIO
IToarorosxka k 4 TIKP-1 YcTHbIi onpoc /
yCTHOMY ompocy / cobeceoBaHue
cobece10BaHUIO
[ToaroroBka k 4 [IKP-1 JlaboparopHas
nabopaTopHOI paborta
pabote, HarKMCaHKe
oTyeTa

Uroro 10
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3 OueHka kaHana [loaroroBka k 2 [KC-1 TectupoBaHnue
CBSI3M/2KBATA3UPOBAHUE | TECTUPOBAHUIO
TTonroroska k 4 TIKP-1 YcrHsIi onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
[Togroroska k 4 [IKC-1 JlaGopatopHas
1abopaTopHOit pabota
paboTe, HanucaHKe
oTyeTa
Hroro 10
4 CuHXpOHMU3ALMS TloaroroBka x 2 IIKC-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 4 TIKP-1 YcTHbIi onpoc /
YCTHOMY OTpocy / cobecenoBaHue
co0eceI0BaHUIO
[loaroroBka k 4 [KC-1 JlaboparopHas
nabopaTopHOI paborta
pabore, HarUCaHKe
oTyeTa
Htoro 10
5 Texunonoruss MIMO [Tonroroska k 2 [IKC-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 [TKP-1 YcTHBIM ompoc /
YCTHOMY OTIpOCy / cobeceoBaHMe
cobece10BaHNIO
[Toaroroska k 4 [TKC-1 JlaGopaTopHas
nabopaTopHOI paborta
paboTe, HalMCaHKE
oTyeTa
Hroro 10
6 Texnomoruu IToarororka k 2 [TKP-1 TectupoBanue
pacUIMpeHus CIIeKTpa TECTUPOBAHUIO
[ToaroroBka k 4 ITKP-1 VYcrHeI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Hroro 6
7 Texnosoruu [Togroroska k 2 [IKP-1 TectupoBanue
HEOPTOTOHAILHOTO TECTUPOBAHUIO
MHOKECTBEHHOI'0 10CTYIA | [JoaroToBKa K 4 ITKP-1 YcrHsI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Hroro 6
8 Texnonoruss LP-WAN  |IlogroroBka k 2 [IKC-1 TectupoBanue
TECTUPOBAHUIO
[Toaroroska k 4 [TKC-1 YcrHeI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Hroro 6
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9 IMuk-daxtop curnanoB |Iloaroroska 2 [KC-1 TectupoBanue
CHUCHUTEM CBSI3H, CIIOCOOBI | TECTUPOBAHUIO
CHIDKEHHUS NHK-(aKkTopa  |[[oaroroBKa K 4 TIKP-1 YcrHsIi onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Hroro 6
Hroro 3a cemectp 68
TloaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
Hroro 104

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYECHUH TUCIMILINHBI, U BUIOB

3aHSATUN
Bunsr yaeOHOI nesTeNnbHOCTH
®opMupyembie
Jlek. | IIpak. JIa6. Cam. @DopMbI KOHTPOJIS
KOMIIETEHITUN
3aH. 3aH. paod. pao.
[IKP-1 + + + + VYerHblit onpoc / cobeceoBaHue,
Jlaboparopnas padota, TectupoBanue,
DK3aMeH
[MKC-1 + + + + YcTHbIl onpoc / cobecenoBanue,
Jlaboparopnas pabota, TectupoBaHnue,
OKk3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . |MaxkcumanbHbIi 6an
MaxkcumanbHbIA MaxkcumanbHbIA
3a mepuon mexnay | Bceero 3a
@DopMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 0asu 3a mepuos
2KT u Ha KoHel CEMECTD
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp
YcTHBIH onpoc / 7 7 6 20
cobecenoBanue
JlaGopatopHas pabota 8 8 8 24
TectupoBaHnue 8 8 10 26
DK3aMeH 30
Hroro makcumym 3a 23 23 24 100
epuos
Hapacraromum utorom 23 46 70 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIie 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIh

bamibl Ha aTy TEKyLIEero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
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Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YYMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TIMYHO) (3a4TEHO) 90—-100 A (0TIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpenctBeHHO)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCKOe U HH(OPMaLlHOHHOE o0ecrieYeHue M CUMIIJIMHbI
7.1. OcHoBHas1 JUTEpaTYpa

1. OcHoBsl paaunocsizu [Tekct] : yueOHoe mocodue s By30B / B. A. Pomantok ; MuHuCTEpCTBO
obpazoBanus Poccutickoii @deneparuu, MOCKOBCKHI rOCY1apCTBEHHBI HHCTUTYT 3JICKTPOHHON TEXHUKHU
(Texunueckuit yausepcutet) (M.). - M. : FOpaiit, 2011. - 288 c. (Hanuuue B 6ubnuorexke TYCVYP - 15
9K3.).

2. Iudposas moOunbHas paguocssb [Tekct] : yuebHoe mocodue st By30B / B. A. NankuH. - 2-¢
u31., nepepad. u pom. - M. : ['opsiuas nunus - Tenexkom, 2012. - 592 ¢. (nanuuue B 6udimoreke TYCYP -
40 5K3.).

3. MonenupoBanue 0€CIPOBOIHBIX CUCTEM CBs3U: YueOHoe mocodue / A. C. Bepmunaun - 2014.
231 c. [Dnexrponnslii pecypc]: — Pexxum nocryma: https://edu.tusur.ru/publications/3911.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. Metonpl MaHUNYIAUUU TUPPOBON paguocBA3u: YdyeOHOe mocolOue sl JIEKIUOHHBIX U
MPAKTUYECKHUX 3aHATHHA, KypPCOBOTO MPOEKTUPOBAHMSI, CaMOCTOATENbHOM padoTel / C. B. Menuxos - 2017.
64 c. [DnexTpoHHBIH pecypc]: — Pexxum mpoctyma: https://edu.tusur.ru/publications/7028.

7.3. Y4eOHO-MeTOANYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MTOCOOHSI

1. Cucremsl paguogocTymna: Meroauyeckue yKa3aHus AJIs BBIIOJIHEHUs 1JaOOPaTOPHBIX paboT A
CTyJeHTOB Hampasienus noarotosku 11.04.02 / E. B. Poroxuukos, 2. M. [Imutpues, K. B. lunouenko -
2021. 42 c. [OnexTpoHHBIH pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/9501.

2. TenekoMMyHUKAIIMOHHBIE TEXHOJIOIMU: MeToandyeckue yka3zaHus K npakTuueckum padortam / E.
B. PoroxunukoB, K. CaBenko - 2018. 52 c. [DaekTpoHHBIl pecypc|: — Pexum pocryna:
https://edu.tusur.ru/publications/8924.

3. MHorokaHajiabHble IIU(ppoBbIe cucTeMbl nepenadn / CUCTEMbl U yCTPOUCTBA PajHOCBA3H U
paguonoctyna: MeToaudeckue yKa3zaHHs 10 NPOBEACHUIO NPAKTHUYECKUX 3aHATHUN M OpraHU3aLuU
CaMOCTOSATENbHOW paboThl ais cTtyneHToB HampabieHus 11.03.01 Paguorexnuka m 11.03.02
HNHpoxoMMyHHKAIIMOHHBIE TeXHONIOTUU U cucteMsl cBsizu / 1. A. ITokamectos, XK. T. Dpabinees - 2022.
18 c. [DnexTpoHHbIi pecypc]: — Pexxum nocrtyna: https://edu.tusur.ru/publications/9629.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIHU/I0B
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Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYuebnas ayautopus "LludpoBas cBia3p": ydeOHas ayquTOpHs JJIsI MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIa, yueOHast ayauTOpHUs IUIsl IPOBEACHUS 3aHSATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1a00paTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHHUS (BBITIOJHEHHUSI KYPCOBBIX
paboT), mOMeNIeHHe ISl IPOBEICHUS TPYIIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotser; 634034, Tomckast o6macth, T. Tomck, Bepmuanna yimna, a. 47, 309 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- Mathworks Matlab;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JJa0OpaTOPHBIX padoT

Yuebuas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJICHUS 3aHITUN MPAKTUUYECKOTro TUMa, yuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUU 1aO0OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpPOBEICHUS
3aHSATUNA CEMHUHAPCKOTrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMelieHue Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJCHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE AJIsI CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 47, 309 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:
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- Mathworks Matlab;

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

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

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto 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 odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYUIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 Beenenue [IKP-1 Ycrablit onpoc / [IpumepHBIil nepeyeHb
cobeceoBaHne BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 Hudposas Moxysmus, [IKP-1 YcTHbli onpoc / [IpumepHbIil nepedeHb
METO/]Ibl JOCTyTa cobeceoBaHne BOIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHHS
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
3 OueHka kaHaia [IKP-1, IIKC-1 | YcTHbl# onpoc / [IpumepHbIil nepeyeHb
CBS3H/2KBaaii3upOBaHUE cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs
JlaGopaTopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHAIIMOHHBIX
BOIIPOCOB
4 CuHXpOHM3aALUA IIKP-1, TIKC-1 | YcTHbI# onpoc / [IpumepHsIil nEpeYEHb
cobeceoBaHne BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
JlaGopaTopHas Tembl 1abopaTopHbIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Texnomoruss MIMO [TIKP-1, [TKC-1 | YcTHbIii onpoc / [IpuMepHBIii TIEpedeHb

cobecel0BaHNE BOIIPOCOB JUIsl yCTHOTO
ompoca / codbecenoBaHUs

JlaGopaTopHas Temsbl m1abopaTopHbIX padoT

pabota

TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeueHb K3aMEHAITMOHHBIX

BOIIPOCOB
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6 TexHOIOruu paciIupeHust
CIEeKTpa

[IKP-1

YcTHbI ompoc /

[IpumepHBIil nepeyeHb

co0ecenioBaHNE BOITPOCOB JIJIs1 YCTHOTO
orpoca / codeceoBaHUS

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN

DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX

BOITPOCOB

CHCHUTEM CBSI3H, CITOCOOBI
CHWDKEHUS MUK-(paKkTopa

7 Texnosoruu [IKP-1 YcTHbli onpoc / [IpumepHBIil nepeyeHb
HEOPTOTOHAJILHOTO cobeceoBaHne BOIPOCOB JJIsl YCTHOTO
MHO’KECTBEHHOT'0 JIOCTyIa orpoca / codbeceoBaHUs
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
8 Texnonorus LP-WAN [IKC-1 VYeTHbIi onpoc / [IpumepHBIil nepeueHb
coleceqioBaHNE BOIPOCOB /ISl YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 IIuk-dakTop CUTHAIOB [IKP-1, [TIKC-1 | YcTHbIii onpoc / [IpumepHbIii IepedeHb

cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / codbecenoBaHUs

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN

OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX

BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

OUCLUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHUCTEMAaTUYECKH | CUCTEMAaTUYECKOe
CYMMBI 0aJIOB OCYLIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HAaBBIKOB
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4 (xopotio)

5 (OTJIMYHO)

ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJiepKanue coJiepKaIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
>90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBI€ NMPU3HAKU WJIM TEPMUHBI U3YYaEMOTO JJIEMEHTA COJEPKaHUsI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. [Tonoca OFDM curnana onpeaensiercs :

o o

Komanaecteom OFDM cuMBOJIOB,
Pa3zmepom nmuknmaeckoro npedukca,
YacToToi AUCKpEeTU3alINH,
KonuyecTBOM moHECyIIMX B CIIEKTPE,

2. YacTOTHO-CENEKTUBHBIE 3aMUPAHUS XapaKTEPHBI JIS:

coe

V3KONOJIOCHBIX CUTHAJIOB,
[IInpOoKONOJIOCHBIX CUTHAJIOB,
s obonx,

3. OmmbKa oIeHKH TepeaaTouHol GyHKIIMKA KaHala HE 3aBUCHUT OT:

oo o
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KonnuecTBa NUJIOTHBIX MOAHECYIIHX,
HuTepBana Mex1y MUIOTHBIMH MOAHECYIIIUMU,
OTHOIICHUS CUTHAJI/TITY M,

Bpemenu korepeHTHOCTH KaHaa,

[Tonochl KOTEPEHTHOCTH KaHaa.
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4. Bpems KkorepeHTHOCTH KaHaja 3aBUCHUT OT:

a. MHOromuIy4eBoCTH,
b. KonuyecTBa otpaxarenei,
C. CKOKpOCTH NPUEMHHUKA,
d. [Tomockr KOTepEeHTHOCTH.
5. Bupa cunxpoHu3aiuu, KOTOpOro He CylIeCTBYET:
a. CuMBoOIBHAS,
b. CurHanpHas,
c. YacroTHai,
d. Kanpogasi,
e. dazoBas.
6. Omunbka B 4aCTOTHOM CHMHXpOHU3AIUU mpu o0padoTtke QAM MOAYIUPOBAHHOTO CUTHAIA
MIPUBEJIET:
a. K 3amrymenenuto co3Be3aus,
b. K ¢azoBomy Habery,
c. K aMmiuTyaHbpIM UCKaXEHHUSIM
7. JITUTeNbHOCTh UKINYECKOro Ipedukca BHIOUpaeTcss UCXOIs U3
a. KomunuectBa OFDM cumBOI0B B Kajpe,
b. BpemeHnu korepeHTHOCTH KaHasla CBSI3H,
c. [Tostochl KOTePEeHTHOCTHU KaHalla CBA3H,
d. Bce nepeuncnennoe,

8. PaznuuaroT pacmmpenue crekrpa:
MeTto10M NpAMOil TOCIEA0BATEILHOCTH
[IceBnocyuaiinas nepecTpoiika pabodeil 4acTOThI
JIuHeiiHas yacTOTHAsE MOIYJISLIMS
Bce BrlenepuuciaeHnoe
Tonpko MeToaoM NMpsIMOM MOCIEI0BATEIBHOCTH U MCEBAOCIYUYaNHON MEPECTPOUKOU
pabouei 4aCTOThI
9. Otnnune OFDMA n SC-FDMA TexXHOJIOTHI 3aKIIF04aeTcs B:
Pasnbrii pazmep nukinmaeckoro npedukca,
B OFDM npucyTCTBYIOT 3allTUTHBIC MHTPBAJIbI BO BpeMeHHoM o0sactu, B SC-FDMA Her,
B SC-FDMA BeImnoniHsA€TCS TOTOJHUTEILHO TUCKPETHOE ITpeobpaszoBanne Dypne,
B OFDMA uenTtpanbHas nogHecymas ucnoiyb3yercs, B SC-FDMA He ucnonb3yeTcs.
B SC-FDMA npumensieTcst JOTIOTHUTETHAS OKOHHAS (QUIIBTPALIHSL.
10. HpeI/IMyH_[eCTBO texunorun SC-FDMA
Menbmuii [Tuk @akrop,
bonpmmii [Tuk dakrop,
Brimie cnekrpanbHas 3 GEeKTHBHOCTS,
Beiie ckopocTh niepejaun JaHHbIX.
11. KoaupoBaHnue AlaMOyTH UCIIOJIB3YETCS IS
[ToBbIIeHHs cieTpanbHOM 3((HEKTUBHOCTH,
[ToBbIlIEHUS] CKOPOCTHU NEPEIauy JaHHbBIX,
[ToBbIlIEHUS TOMEXO03AIUIIIEHHOCTH,
VMeHbIIeHNs NCKa)KEHUH B KaHAJIe CBA3H,
[ToBbIIEHHS SHEPTETUIECKOM (P (HEKTUBHOCTH.

oo os

ope T

o op

oo o

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. ®opmupoBanue BPSK curnana (ot OUTOBOI MOCae10BaTEIBHOCTH JO CUTHANA Ha BBIXOJIE
AHTEHHBI),

ITpuem u o6pabotka BPSK curnana, (ot curnana Ha BXoje NpUEMHON aHTEHHBI 10 OUTOBOM
MOCJIEI0BATEILHOCTH).

Texuonorus OFDM,

Texnonorus OFDMA,

Texnonorus SC-FDMA,

Ilepenarounas ¢pyHkuus kaHana csi3u (VMMnynabcHas XapakTepUCTHKA KaHala CBS3N),

[Tuk ¢pakTop, ero BIusHUE Ha paOOTy CUCTEMBI CBS3H,

o

Nownkw
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9.1.3. IlpuMepHbBI NepedyeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codece10BAHUA

. 1. OT yero 3aBUCHUT OJIOCA CUTHAJIA.
Ha uTo BianseT momoca curHajia.

UYTto Takoe NUKIMYECKUI TpeduKc.
Uto Takoe CKOpOCTh KOJAUPOBAHUS.
Kaxk onpenenuts nuk-akTop curxaia.

Do W

9.1.4. TembI J1a00paTOPHBIX PadoT

OFDM wmonynsauus

OmeHka KaHana CBsI3M / SKBalaii3MpOBaHNE
YacToTHAss CHHXpOHU3aLHs
IIpocTpaHCTBEHHO-BPEMEHHOE KOJUPOBAaHUE
IIpocTpaHCTBEHHOE MYJIBTUIUIEKCUPOBAHUE

NhEWD =

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoiiecca.

Hauatp n3yueHune QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BHIIOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM.

B npouiecce nzydeHus: TUCHUILTAHBI ISl Ty4IIETO OCBOSHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailte YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMI HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCHIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Mays
WHANBHUAYATBHOTO TOHMMAHUS M OCBOCHHS MaTepuala, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTH HX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YYEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MONy4aTh WHAUBUIYATbHbIE KOHCYIbTAIIUHU, B T.4. C HCIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHe MOTYT MPOBOJUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE M0 TUCIUILINHE.

9.3. TpeﬁoBaHnﬂ K OIHCHOYHBIM MaTe€pHaJIaM AJid JUll ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nui ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnuue 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Buapl 10N0IHUTENBHBIX OEHOYHBIX|  DOpPMBI KOHTPOJIS U OLIEHKU
MaTepHaIoB pe3yabTaToOB 00yUYEHUs

Kareropuu obyuaromuxcs
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C HapyLeHUsIMH cIyXa

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

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

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

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

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

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

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

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

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

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

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

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

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

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

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