MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJEPALIMNA
®denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIIET0 00Opa30BaHUs
«3abalikabCK1il TOCY/TapCTBEHHbBIN YHUBEPCUTET

(®I'BOY BO «3a6I'Y»)
YTBEPXIAIO
JlexaH sHEpreTHYecKoro (GakyapTeTa
baryxtun A.T.
«05» 03 2025 .

PABOYASA ITPOITPAMMA JNCLHUTUIMHBI
CTAHJIAPTHI 1 TEXHOJIOT M CUCTEMbBI MOEWJILHOM CBSI31

YpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - 6aKkajaBpuar

Hanpasnenune moarotoBku / cuenuaibHOCTh: 11.03.02 UH(POKOMMYHHUKANMOHHDBIE
TEeXHOJOTUM U CUCTEMBI CBSI3HU

Hanpasiennocts (mpoduinp) / cunernuanusanusi: UHTe/NJeKTyaJbHbIe CHCTEMbI CBSA3H
®dopma 00yueHus: OUHast

QakynbTeT: UHCTHTYT paguo3iekTpoHHoil Texunkn (MPIT)

Kadenpa: UucrutyTt paanodnekrponHoii rexunuku (MPIT)

Kypc: 3

Cemectp: 5,6

Y4eOusriii tran Hadopa 2025 roga

O0beM AUCUUILTUHBI U BUABI y4eOHOH e TeNbHOCTH

Bupl yueOHOM nesTenbHOCTH 5 cemectp 6 cemectp Bcero Ennnnne:

JlexnnoHHBIE 3aHATHSA 16 16 32 4acoB
JlabopaTopHbIe 3aHITHS 16 16 32 9acoB
CamocTosiTenbHas paboTa 76 76 152 4acoB
OO0m1ast Tpy10EMKOCTh 108 108 216 94acoB
(BKITIOUAs TPOMEXYTOUHYIO aTTECTALIUIO) 3 3 6 3.€.

DopMBI TPOMEKYTOUHOM aTTECTAINH Cemectp
3auer 5
3auer 6

JOKyMeHT MOATIMCAaH MTPOCTO 3/IEKTPOHHOI MOANNCHIO
ViHdopmaiiys o Baagesnblie:

O®UO: Hapumanosa I'.H.

HoiskHocTb: U.0. mpopekTopa no YPuM/]

Hata nmogmyucanys: 05.03.2025

VYHUKaJIbHBIN IPOrPaMMHBbIN KJTIOY:
eb4el14e0-de8d-48f7-bf05-ceacb167edfe

Yura

CornacoBaHa Ha noptane N2 83832



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3yuyeHue cTyaeHTaMU 0COOCHHOCTEH MOCTPOCHHSI COBPEMEHHBIX CUCTEM MOOMIBHOU CBSA3U
(CMC), npenocTaBigOMUX pa3sHOOOPa3HbIE YCIYTH CBSA3U MOOMIBHBIM U (PUKCHPOBAHHBIM a0OHEHTaM, a
TaKXke 0COOeHHOCTEl TexHnYecknx XapakrepucTuk CMC pa3nu4HbIX CTaHAApTOB.

2. ®opMupoBaHN€E 3HAHUN, YMEHUI U HAaBBIKOB, MO3BOJSAIOIIMUX NPOBOJUTH CaMOCTOSTEIbHbBIN
aHaJIU3 OCHOBHBIX MHTETPAJIbHBIX XapakTepucTuk ¢pyHkuuonupoBanuss CMC, a Takke XapaKTEpPUCTUK
(YHKIMOHMPOBAHUS TPAKTOB, YCTPOICTB U OJ0KOB, BXoasaumx B coctaB CMC.

1.2. 3agauy AUCHUILIUHBI

1. U3ydyeHnne pu3MIECKHX OCHOB M TEXHUUYECKHUX BO3MOYXHOCTEH COBPEMEHHBIX TEXHOJOTHU
MOOUIIEHOM CBSI3U.

2. V3ydyeHue npuUHIUINIOB paboThl GYyHKIIMOHAJIBHBIX YCTPOUCTB, OJOKOB U TPAKTOB B COCTaBe
CMC u ¢pu3nIecKuX MpoIEeCcCoOB, MPOUCXOIAIINE B HUX.

3. M3ydeHue NpUHIMIIOB MOCTPOCHUS PA3IMYHBIX BAPUAHTOB (PYHKIMOHAIBHBIX U CTPYKTYPHBIX
cxeM noacucteM CMC u yCcTpoHCTB B UX COCTaBe.

4. ®opmMupoBaHHEe MOHMMAHUS MPUUMH BIHUSHUS MMOMEX Pa3JIUYHOrO BHUJA HA OCHOBHBIE
MOKa3aTeIu U CTabUIbHOCTD MapamMeTpoB u3yyaeMbix CMC B 11€710M U €€ OTAETbHBIX 3JIEMEHTOB.

5. ®opMmupoBaHHEe yMEHHS BBIOMpATh Ha MPAaKTHKE TUI COBPEMEHHOUN TEXHOJOTHHU IJi
OpraHu3ali MOOMIILHOM CBSI3U KOHKPETHOTO MPOEKTA.

6. ®opMupoBaHHE YMEHHS OCYHIECTBIISITH pacueT MM OOOCHOBAHHBIM BBIOOpP 3HAYCHHH
napaMeTpoB (QYHKIMOHAJIbHBIX OJOKOB CHUCTEM CBS3U Ha OCHOBE pe3yJbTAaTOB aHalIW3a TPeOOBaHUM
IIEHAa/Ka4yeCTBO.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok gucuumna: @T/l. dakynpTaTUBHBIE JUCUUTLIMHBI.

Hnnexce auciummmas: OTJ1.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OO0yYeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAMH T0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
NHauKaToOpsl JOCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yUEHUS 110
KOMIICTEHIIMH JUCIUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonabHbIe KOMIIETEHINH
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[K-5. Criocoben
pa3pabaThiBaTh CUCTEMBbI
CBSI3M HOBOT'O TIOKOJICHUS U
HX TEXHOJIOTHH

[IK-5.1. 3naer TUNOBBIE pelICHUS
TIPH IPOEKTUPOBAHUN CHCTEM
CBSI3H, B TOM YHCIIE HOBOTO
TIOKOJICHHS

3HaeT yCTPONUCTBO, KOMIUIEKTHOCTh U COCTAB
nepudepuitnoro odopynosanus, YIIATC,
A0OHEHTCKUX yCTPOWCTB, HA3HAYCHHUE U MPaBHIIa
paboTHI B COOTBETCTBYIOIINX KOMITBIOTEPHBIX
mporpaMmax u 06azax JaHHBIX, HX OCHOBHBIC
TEXHHYECKHE XapaKTePUCTUKH, IPEUMYIIECTBA 1
HEJOCTATKU MPOTYKLUH MUPOBBIX U POCCUICKUX
MIPOM3BOAMTENCH HHPOKOMMYHUKAIIMOHHBIX CHCTEM
W/WITA UX COCTABISIOIINX, aPXUTEKTYPY, 00IIne
HOPUHIHITE (QYHKIHOHUPOBAHHS CETEBBIX YCTPOHCTB U
MIPOrPaMMHOTO 00eCTIeUeH s aAMUHHCTPUPYEMOU
WHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHOW CHCTEMBI,
HPOTOKOJIBI BCEX MOZEIN B3aUMOJCHCTBHS OTKPBITHIX
cHCTeM, OOIIIE TPUHINIBI YIPABICHHS
MPOrPaMMHBIM o0ecIieueHue 10 TapuuKaIuu
CETEeBBIX PECYPCOB, IPUHLHUITEI PAOOTHI, TEXHUIECKHE
XapaKTePUCTHKH, KOHCTPYKTHBHBIE OCOOCHHOCTH
9JIEMEHTOB ONITHYECKUX U METHOXKWIIbHBIX JIMHUH
CBSI3H

[TK-5.2. YMeeT mpoBOIUTE aHAIH3
Y PacyeTshl MO MPOEKTaM CUCTEM
CBSI3H, B TOM YHUCIJI€ HOBOTO
TTOKOJICHAS

YMeer ycTaHaBIUBATh MIEPCOHANBHBIE KOMIIBIOTEPHI,
MOAKITIOYATh U 00CITyKUBATh epupepritHOe
000pyJOBaHUE, IPUMEHSITH CUCTEMBI yIIPABICHUS
B3aWMOOTHOLICHUSMH C KIIMEHTaMH TPH MOJATOTOBKE
AQHAINTHYECKUX OTYETOB I10 IIPOJIAKa
MH(POKOMMYHHUKAIIMOHHBIX CHCTEM H/HUIIH UX
COCTABJISFOIINX, MTOJH30BAThCS HOPMATHBHO-
TEXHHUYECKOI TOKyMEHTAIUeH B 00JIacTH
HH()OKOMMYHHUKALHOHHBIX TEXHOJIOTHI,
WCIIOJIE30BATh COBPEMEHHBIEC METOBI KOHTPOJIS
MPOU3BOJAUTENLHOCTH HHHOKOMMYHHKAIMOHHBIX
CHCTEM, IPOU3BOAUTH pacyeT Tapudos u
OCYIIECTBISATH KOHTPOJIBb 32 paclpeeicHueM
peCypcoB, MOAKIIOYATh U HACTPAUBATh COBPEMEHHBIC
cpencTsa odecnieueHus 0€30MacHOCTH YAaIEHHOTO
JocTymna (OneparoHHBIX CUCTEM U
CTEeIUATH3UPOBAaHHBIX MPOTOKOJIOB), HACTPAUBATh
000pyJ0BaHUE KINEHTA HEMIOCPEICTBEHHO Ha MECTE
€r0 yCTAaHOBKHU

T1K-5.3. Biageet HaBBIKaMu
pa3paboTKK MPOEKTOM CHUCTEM
CBSI3U, B TOM YHCJIC HOBOT'O
MTOKOJICHUS

Brnaneer HaBbIKAMU MJIAHUPOBAHUS MTOPSIIKA
MOCJIeI0BATEIBHOCTH MTPOBEICHHS paboT O
MOIKIIFOUCHHUIO U 0OCITYKUBAHUIO 000y I0BaHUS,
cOopa, aHATTMTUYECKOTO M YHCIICHHOTO UCCIICIOBAHHSI
WHPOPMAIMHU 110 IPOAAKAM
HH(POKOMMYHHKAIIMOHHBIX CHCTEM H/HITH HX
COCTAaBIISIFOIINX, KOHPUTYPUPOBATH OMEPAIIMOHHBIE
CHCTEMBI CETEBBIX YCTPONCTB HH()OPMAITHOHHO-
KOMMYHHKAI[HOHHOM CHCTEMEBI, HABHIKAMU YCTaHOBKH
Ka0eJIbHBIX U CETEBBIX AHATM3aTOPORB IS KOHTPOIIS
HM3MEHEHHUS] HOMHHAJIOB CETEBBIX YCTPOUCTB U
MPOrPaMMHOI0 00ECIICYCHUS aJIMUHUCTPUPYEMOI
CETH B IIEJIOM U OTAEIbHBIX [TOJCUCTEM
HHPOKOMMYHUKAIIMOHHOM CHCTEMBbI, HABBIKAMHU
YCTAHOBKH JIOMTOTHUTEIBHBIX TIPOrPaMMHBIX
MPOIYKTOB JJIs TApU(DHUKAIIMN CETEBBIX PECYPCOB U
nmapaMeTpU3aIliK JOTOHUTEIBHBIX TPOTPAMMHBIX
MPOAYKTOB JUIsl TApU(DUKAIIMU CETEBBIX PECYPCOB,
JIOTIOJTHUTEIBHBIX MPOrPAMMHBIX TPOYKTOB JJIs
obecrieueHus 6€30MACHOCTH YAAJICHHOTO JIOCTYTA U
HX MapaMeTpU3alins, METOIaMU U3MEHEHUSI HACTPOECK
000pyIOBaHUS KIIMEHTA TUCTAHIIMOHHO C
MPUMEHEHHEM CPEICTB AMCTAHIIHOHHOTO AOCTYyTIa
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4. O0beM TMCUMIIMHBI B 324€THBIX eJUHUILIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCcKUX 4acoB.

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

Tabauia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero CemecTtpsbl

Buapl yaeOHOH AesSTENBPHOCTH
4acoB |5 cemectp|6 cemectp

KonrakTHas ayguropHasi padota o0y4aomuxcs ¢ 64 32 32

npenojaaBaresieM, BCero

JIeKIIMOHHbBIE 3aHATUS 32 16 16

JlaGopaTopHble 3aHATUS 32 16 16

CamocTrosiTeibHast padoTa 00y4aOmuXxcs, B T.4. KOHTAKTHasi 152 76 76

BHEAyIUTOPHAs padoTa 00y4yaromuxcsi ¢ NpenojgaBaTesieM, BCero

[ToaroroBka K 3auery 56 26 30

IToaroroBka K TECTUPOBAHUIO 40 18 22

[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 56 32 24
Oo0mast TpynoeMKoCTh (B 4acax) 216 108 108

O0mas TpyaoemMKocTh (B 3.€.) 6 3 3

5. CTpykTypa M coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlek. | JIa6. | Cawm. Beero uacos dopmupyemble
Hazpanwust pa3nenoB (Tem) AUCIUILTUHBI (6e3
3aH., 4| pab. | pab.,u KOMIIETEHIIUH
AK3aMEHa)
S cemecTp
1 DBosronus cucTeM MOOWIBHOU CBI3H 6 12 32 50 TIK-5
2 CurHainsl B CHCTeMaX MOOMIIBHOM 6 4 30 40 [IK-5
CBSI3U
3 Kanassl B cucTeMax MOOMIIBHOM 4 - 14 18 TIK-5
CBSI3U
Uroro 3a cemectp| 16 16 76 108
6 cemecTp
4 Opranuzais CeTeBOro yrpaBjieHUs B 6 4 28 38 TIK-5
CUCTeMaX MOOMIBHOU CBS3H
5 CraHmapThl COTOBBIX CETEH CBSI3U 6 12 28 46 TIK-5
6 CraHgapThl CIIyTHUKOBBIX CETEH 4 - 20 24 IIK-5
MOOWJIBHOU CBSI3U
Uroro 3a cemectp| 16 16 76 108
Hroro| 32 32 152 216

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHIM) IPUBEICHO B Tabmuiie 5.2.
Tabnuma 5.2 — Coneprxanue pas3ienaoB (TEM) TUCHUILIAHEI (B T.4. TIO JCKIUSIM)
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TpynoemkocTsb

HasBanus paznenon Coneprxkanue pasiesioB (Tem) (TeXIOHHBIe dopmupyembie
(Tem) TUCUUTITAHBI JUCIUTUIUHBI (B T.4. 110 JICKIUSM) —— KOMITETEHITUU
5 cemecTp
1 OBomronus cuctem [losiBiieHUE U pa3BUTHE CETEU 6 I1K-5
MOOUIILHOU CBSI3H MoOunpHOM cBs3u. [lokonenus ceteit
COTOBOM CBSI3H.
Hroro 6
2 CurHaiibl B cucteMax | @opMHUpOBaHKE CUTHAJIOB, 6 ITK-5
MOOWILHON CBS3U ucnosbzyeMbix B CCMC. Metoibl
npuemMa u 00pabOTKH CUTHAJIOB B
CCMC.
Htoro 6
3 Kananel B cuctemax Oco0eHHOCTH U XapaKTEePUCTUKH 4 I1K-5
MOOWJIBHOU CBSI3U KaHaJIOB PaCIpOCTPAHEHHUS CUTHAJIOB B
CCMC
Hroro 4
Hroro 3a cemectp 16
6 cemecTp
4 Opranmzanus cereBoro | OOmye MPUHIUITBEI OPTaHU3AIIN U 6 I1K-5
yIOpaBlIeHUS B CUCTEMax |OCHOBHBIE XapaKTEPUCTUKU CETEBOTO
MOOWJIBHOMU CBSI3U ynpasienusi B CCMC
Htoro 6
5 Crangaptel coToBblX | OOLIME XapaKTEPUCTUKH COBPEMEHHBIX 6 I1K-5
ceTel CBA3U CTaHJapTOB Ha3€MHBIX COTOBBIX
CCMC
Hroro 6
6 Crangaptbl OcHOBHBIE XapaKTEPUCTUKH 4 I1K-5
CIIyTHUKOBBIX CeTeit ctanaapToB cryTHUKOBBIX CCMC
MOOUIILHOU CBSI3H Utoro 4
Hroro 3a cemectp 16
Hroro 32
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMoTpeHo y4eOHbBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATUSA
HaumenoBanue 1abopaTopHbIX pabOT NpHUBEACHO B TabiuIle 5.4.
Tabnua 5.4 — HaumeHnoBanue 1a00paTOpHbIX paboT
iaet)a 2112 111) ;;i;ii? HaumenoBanwue nabopatopHeix padbotr | TpymoeMKkocTs, 4 q;gﬁﬁ:fggr;;e

5 cemecTp
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1 DBomonust cuctem |M3ydenue MeTo0B (GopMHUpOBAHUS 4 [IK-5
MOOWJIBHOM CBSI3U CUTHAJIOB, Hcmonb3yeMbix B CCMC
N3yuenne MeToA0B mpueMa u 00padoTKu 4 [1K-5
curnanos B CCMC
OneHka criekTpaibHOi 3¢ hekTuBHOCTH 4 [IK-5
CUTHAJIOB COTOBBIX CUCTEM Pa3/INYHBIX
CTaH/IapTOB
Hroro 12
2 CurHaJibl B N3ydeHue MeTo10B KOAMPOBAHUS PEYEBOM 4 I1K-5
cUCTeMax uHpopMauu. MeToabl KOAUPOBAHUS
MOOWJIBHOU CBSI3U dbopmbl curHana. MeTobl KOJUPOBaHUS
MCTOYHUKA CUTHAJA.
Hroro 4
Uroro 3a cemectp 16
6 cemecTp
4 Opranusanus N3yuenne uuppoBbIX METOIOB MOAYJISALIUH, 4 IIK-5
CETEBOTO SHEpPreTHYecKas U CIeKTpalbHas
yIpaBJIEHUS B 3P PEKTUBHOCTD.
CUCTEMAX
MOOUIILHOU CBSI3H Hroro 4
5 Cranpaptbl N3yuenue xapakrepuctuk curaaios CMC 4 [IK-5
cotoBbIX ceTeit cBsi3u (4G crannapra LTE. M3yuenue texHonoruu
MIMO.
OnpeneneHre oNTUMaaIbHOW MOIIIHOCTH 8 I1K-5
nepeaatunka bC MoOUIBEHOM CBSI3H,
paboTaroIiei B 30HE ICUCTBUS TTIOMEX OT
aBTroTpaHcnopta. OnpeneneHue TaTbHOCTH
cBsi3M coToBoil cetu GSM B HanpaBieHUU
AC-BC
Hroro 12
Uroro 3a cemectp 16
Hroro 32

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.
Tabmuia 5.6. — Bujbl caMoCcToATeIbHOM PabOThI, TPYIOEMKOCTh B (HOPMHPYEMbIE KOMIICTCHIIUN

HasBanus .
Bunsl camocrosrensHon | Tpynoemkocts, | Popmupyemblie
pa3zeinoB (TeM) DopMBbI KOHTPOJIA
paboThI q KOMIIETEHIINHU
JUCLUILIMHBI
S cemecTp
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1 DBomronus [ToaroroBka k 3auery 10 [1K-5 3auét
CUCTEM IToaroroBka k 6 [1K-5 TectupoBanue
MOOWJIBHO# CBSI3H | TeCTHPOBAHHIO
IToaroroBka k 16 I1K-5 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaAIMCaHHue OTYeTa
Uroro 32
2 Cur”ansl B [ToaroroBka k 3auery 8 [1K-5 3auéT
cucTemax IToaroroBka K 6 I1K-5 TectupoBanue
MOOHMIILHOH CBSI3H TECTUPOBAHUIO
[ToaroroBka k 16 [1K-5 JlabopaTopHas
naboparopHoit padore, pabora
HaIMCaHUE OTYeTa
Hroro 30
3 Kanansl B [ToaroroBka k 3auery 8 I1K-5 3auér
cucTreMax IToaroroBka k 6 I1K-5 TectupoBanue
MOOHIIBHOH CBSI3H | TeCTHPOBAHHIO
Hroro 14
Hroro 3a cemectp 76
6 cemecTp
4 Opranuzanus [ToaroroBka K 3auery 10 [1K-5 3auéT
CETEBOTO IToaroroBka K 6 I1K-5 TectupoBanue
YHIpaBJICHUA B TECTUPOBAHUIO
CHCTEMAX [ToaroroBka K 12 I1K-5 JIaGoparopHas
MOOWIILHOM CBA3N | jaGoparopHoii paboTe, pabora
HaIMCaHUE OTYeTa
Hroro 28
5 Cranpaptsl ITogroroska k 3auery 10 ITK-5 3auér
COTOBBIX CETEN IToaroroBka 6 [1K-5 TectupoBaHue
CBSI3U TECTUPOBAHUIO
[ToaroToBka k 12 ITK-5 JlaGopaTopHas
nabopaTopHO# paboTe, paborta
HaIMCcaHue OTYeTa
Uroro 28
6 CranaapTbl [ToaroroBka k 3auery 10 [1K-5 3auét
CITy THUKOBBIX IToaroroBka x 10 [1K-5 TectupoBanue
ceTell MOOMILHOM TECTUPOBAHUIO
CBA3H Uroro 20
Uroro 3a cemectp 76
Hroro 152

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,

M BHJOB 3aHATHI

CooTBeTcTBHME KOMIETEHINH, (OPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB
3aHATHI

Buapl yaeOHOM AesTEIBPHOCTH

®opmupyemble KOMIETEHIHH DopMBbI KOHTPOJIS

Jlek. 3aH. |Ha6. pao. | Cawm. pa0.
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I1K-5

+ 3auér, JlTaboparopnast padora,
TecTtupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 111 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIN MakcuManbHBIN MakcHmaiIbHEI|
DopMBI KOHTPOJIS 6am Ha 1-y1o KT ¢ | Oann 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | mexnay 1KT n 2KT mexcy 2KT u Ha cemectp
KOHEI[ cemecTpa
5 cemecTp
3auér 0 0 40 40
JlaGopartopnast pabota 15 15 15 45
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 20 20 60 100
epUoL
Hapacraromum nrorom 20 40 100 100
6 cemecTp
3auét 0 0 40 40
JlaGopaTtopnast pabota 15 15 15 45
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 20 20 60 100
epUoL
Hapacraromum nrorom 20 40 100 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Ta6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bannel Ha naTy TEKymero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMaNbHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaioB Ha naty TK 2

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabnuua 6.3 — [lepecyet cyMMBbI 6aJIIOB B TPAJAMIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Hrorosas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
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| 2 (Hey10BJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amnos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Bycntok, H. H. Cuctembr mo6unsHoi#t cBsi3u / H. H. Bycaiok, I'. 1. MenbsiHen. — 2-e uza., cTep.
— Camnxkr-IletepOypr : Jlanp, 2023. — 128 c¢. [DaekTpoHHBIN pecypc]: — Pexum mocryma:
https://e.lanbook.com/book/302873.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. Paiipennn, M. A. Cuctemsl U ceTu MOOUITBHOM CBsI3U : yaeOHOoe mocodue / M. A. Paiidenna, A.
A. Cnextop. — HoBocubupck : HI'TY, 2019. — 96 c. [DnexkrponHsbIit pecypc]: — Pexum noctyna:
https://e.lanbook.com/book/152245.

2. bananos, A. H. TenekoMMyHHKaIlMOHHbBIE CUCTEMBI. Y IPABJICHUE, ONTUMHU3ALIUs U UHTErPalLlUs
: yuebHoe mocobue nus By3oB / A. H. bananoB. — Cankrt-IletepOypr : Jlanb, 2024. — 376 c.
[DnexTpoHHEI pecypc]: — Pexxum gocryma: https://e.lanbook.com/book/414956.

7.3. Y4eOHO-MeTOANYeCKHe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI

1. Xamanynun, 3. @. MeToabl U CpeACTBA U3MEPEHUN B TEIEKOMMYHHUKAIIMOHHBIX CHUCTEMAX !
yueOHoe nmocobue ains By3oB / . @. XamanynuH. — Mocksa : U3narenasctBo FOpaiit, 2021. — 365 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://urait.ru/bcode/468393.

2. bakymun, M. I'. Texnonoruss MIMO: npuHIUns! U alropuT™sl : Monorpadus / M. I'. bakynus,
JI. A. Bapykuna, B. b. Kpelingenun. — Mocksa : ['opsiuas nunus-Tenexom, 2016. — 244 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://e.lanbook.com/book/111007.

3. Ilpaktukym Ha TeMy OOpaboTka CUTHaJIAa M-gam B CHCTEME ¢ Mimo ¥ IPUEMHUKOM MPSMOTO
npeobpaszoBanus : yuebHoe nocodbue / coctaButenu H. E. [To6opuas, A. 0. Kynpsmosa. — Mocksa :
MTVYCH, 2022. — 40 c. [DnexTpoHHBU pecypc]|]: — Pexum pgocrtyna:
https://e.lanbook.com/book/333833.

7.3.2. YueOHO-MeTOAUYEeCKUE MTOCOOUS A JUII
€ OTPAHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIH/I0B

Y4eOHO-MeToAMUECKEe MaTepHabl Il CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yUaIOLUIUXCs
W3 YHCTIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM WX 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jist M1 ¢ HApYIIEeHUsIMU 3PeHUs:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIeHUsIMU cJiyXa:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU opme.

Jist 1M1 ¢ HapyIIeHUsIMUA ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU opme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu M3ydeHWU MMCIUILIMHBI PEKOMEHAYETCS 00pamathcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHCcTeMaM, K KoTopbiM Yy TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecrneyeHue JUCIUNINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe odecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Z[J'IH MMPpOBCACHUA 3aHATHH JICKIMMOHHOT'O THUIIA, I'PYIIIOBBIX U MHAWBUIYAJIbHBIX KOHCYJ'IBTEIL[I/II‘;I,
TCKYLICI'O KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTCCTAllUU UCIIOJIb3YCTCA yqe6Ha;[ ayauTopusda ¢ J0CTaTOYHBIM
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KOJINYECTBOM I1OCAIOUHBIX MECT JJIsl y4eOHOU rpynIbl, 000pyA0BaHHAs TOCKOW M CTaHAApTHON y4eOHOM
MeOenbio. MIMeroTest MyIbTUMeInitHOE 000py10BaHUE U yueOHO-HAMIIAHbIE T0cO0us, 00ecIeYnBaroye
TEMaTUYECKUE WIIIOCTPALMU 110 JICKIMOHHBIM pa3jieiaM AUCIUIUIMHBIL.

8.2. MartepuaibHO-TeXHHYECKOE U MPOrpaMMHoe o0ecriedeHue 15 J1a0opaToOpHbIX padoT

Jnst mpoBenieHust 1a00paTOpHBIX paboT ucnonb3ytoTes nomenienus PI'bOY BO 3adl'y.

8.3. MaTepI/IaJILHO-TeXHI/I‘IeCKOC H NMporpaMmmMHoe¢ o0ecrneyeHue A1 CAMOCTOATEIbHOI paﬁon

I[J'Iﬂ CaMOCTOSTEIbHOMI pa6OTBI HCIOJIB3YIOTCA yqe6HHe ayauTopun (KOMHLI-OTepHBIe KJ'IaCCBI).

Onucanue UMeroIerocs 000pyA0BaHuUs:

- yuebHas mebenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBI K ceTH «MHTepHeT» U 00eCneYnBaOT JOCTYH B 2JIEKTPOHHYIO
nHopmamoHHo-o6pazoBatenbuyto cpeny PI'BOY BO 3a6lV.

[lepeyeHb pPOrpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi nHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHasi ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTENEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YalrOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHne OLEHOYHBIX MATEPHUAJIOB JIl TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OLICHKHU cTeneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOIB3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHbBIC B TabuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHbBIC MaTEPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOIst | OnieHounbie MaTepuansl (OM)
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1 DBosronus cuctemMm [IK-5 3auér [Iepeuyens BonpocoB i
MOOUJILHOM CBS3U 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
2 CurHaJsbl B CUCTEMax [IK-5 3auét ITepeuens BOIIpOCOB 1Jist
MOOUJILHOM CBS3U 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUN
3 KaHnasbl B cucteMax [IK-5 3auét [Tepeuens BOIpOCOB IJ1st
MOOUJILHOU CBS3H 3a4era
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
4 Opranuzanusi CETeBOro [IK-5 3auét [Tepeuens BOIIPOCOB 1J1st
YIPaBJIEHUS B CUCTEMAX 3aueTa
MOOWJILHOM CBSI3H JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
5 CranjapThl COTOBBIX ceTel [IK-5 3auér [Iepeuyens BonpocoB i
CBA3U 3auera
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 CtanaapThl CITy THUKOBBIX TIK-5 3auér ITepeuens BOIIpOCOB 1Jist
ceTeld MOOMIIbHOM CBSI3U 3auera
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3aJaHUI

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

JTHUCITUTUINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UJTU (pparMeHTapHBIC YMEHHUH UIn HABBIKOB HJIN
CyMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJUIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no chopMHUPOBaHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCHUMaJIbHOM OTJIeIbHbIE coJieprKaliue coJieprKariue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIEJIbHbIE OTJIeIbHbIE
mpoOesbl yMEHUe poOebI
pUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJIoB 3HAHUSA MPUMEHECHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIIHLHO ) | HITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
oOpatartscs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COCPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUA.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuiics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsl U YKA3bIBask CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJIEP>KaHUs AUCLIUIUIINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JHUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kakoii crannapT MOOWIJIBHOM CBSI3U SBJsIETCS TPpEThbUM NokosieHueM (3G)?
a) GSM
0) UMTS
B) LTE
r) 5G
2. Kako#l u3 ciaenyromux CTaHJapToOB OAJEPKUBAET MAKCUMAJIBHYIO CKOPOCTh NIEpPeiayyl JaHHbIX
B MOOMJIBHBIX ceTsX?
a) GSM
6) HSPA+
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B) LTE
r) CDMA2000

3. Kakoit U3 ciaeayomux NpoTOKOJIOB UCIOIb3yETCs ISl Tepejauk TOJI0COBBIX BBI30BOB B CETAX
VoLTE?
a) SIP
6) RTP
B) TCP
r) HTTP

4. Kakoii ctangapT MOOMIBHOU CBsi3u ObLI pa3paboTaH ais oOecrmeueHus 0oJjiee BHICOKOM
CKOpPOCTH TNEepeIaun TaHHBIX M0 cpaBHEHUIO ¢ 3G?
a) GSM
6) HSPA+
B) CDMA
r) LTE-Advanced

5. Kakoil u3 cieayromux TUIIOB MOAYJISALMU ucnonb3yercs B cuctemax LTE nnga ontumuzanuun
nepeaayu JaHHbIX ?
a) BPSK
0) QPSK
B) 16-QAM
r) Bce BolenepeuncieHHbIe

6. Kakol mpoTOKOJ UCIIOIB3YETCS AJIsl YIPABIEHUS COCTUHEHUAMU B ceTsx 5G?
a) SIP
6) HTTP
B) RRC
r) FTP

7. Kakue TeXHOJOTHUHU UCIOJIB3YIOTCS /171l MOBBIIIEHUSI CKOPOCTH Mepeiavu JaHHBIX B MOOUIIBHBIX
cersix? (Beibepure Bce MOaXoas1ME BAPUAHTHI)
a) MIMO
6) OFDM
B) FDMA
r) QAM

8. Kakme u3 cienymomux XapaKTepUCTHUK BaKHBI JUISI OIEHKHW KauyecTBa MOOWIBHOUW CBs3U?
(Bribepute Bce moaxoasime BapuaHThI)
a) YpoBeHb cUrHaja
0) 3agepkka
B) [IpomyckHast cnocoOHOCTh
r) LIBeT ycrpoiicTBa

9. Kakue w3 clenyromux TEeXHOJOTHUH HCIOJB3YIOTCS Il oOecriedyeHusi 0€30MacHOCTH B
MOOWIBHBIX ceTsaX? (BriOepuTe Bce moaxoasiimyue BapuaHThI)
a) AES
6) SSL/TLS
B) WEP
r) [Psec

10. Kakwue hakTopbl BIUSIOT Ha BRIOOP YaCTOTHOTO JMana3oHa Jjisi MOOUIbHBIX ceTeit? (Bribepure

BCE MOJIXO/SIINE BAPUAHTHI)
a) JlampHOCTH TIEpEIaun
0) [IpoHMKHOBEHHE CUTHAJA
B) CToMMOCTh 000pYTIOBaHUS
r) KonmmuectBo mosib3oBaTeneit

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Ha3nauenue ¢enepanbHO ceTH cOTOBOM MOABMXKHOM cBs3u cranaapra GSM, ee MecTo BO
B3anmoysszanHnoi cetu cBsizu PO.

2. becuinypoBsie TenedoHHbIE CUCTEMBI. TeraeOoHHbIe CETH OCTPOCHHBIE HA OCHOBE CTaHJapTa
DECT.

3. IlelKMHTOBBIE CUCTEMBI.

4. TpankuHronsie cuctembl. «Anraii», MPT 1327, TETRA.
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35.
36.

37.
38.

39.

40.

41

5. BecmpoBoaHbie KOMTIBIOTEpHBIE ceTH. Bluetooth.
6.
7. ITonockl 4acTOT MCTOIB3yeMble B OCHOBHBIX CYIIECTBYIOIIMX CTaHIApPTaX CHUCTEM COTOBOM

CeteBrpie IIPHUHIUIIEI TIOCTPOCHUA MOOMJIBHBIX CHCTEM CBSI3H.

paanoCBS3H.
CtpykTypa ceTu coToBOM CBsi3U. E€ ocHOBHBIE 35ieMeHThI. [loHsITHE XAHI0BEpA.

CereBast TONOJOTHS COTOBOM Cs13U. Pa3mepsl COT U X TPUMEHEHNE HA MECTHOCTH.

Cora GSM-ceTu. E€ xapakTepucTHKH.

Crnoco6wn1 noctymna k CIIC. Texunomnorun FDMA, TDMA u CDMA.

MexyHapoaHbIe U HallMoHaIbHbIe cTanaapThl. Ponb opranuzanuii ITU, ETSI, 3GPP, 3GPP2 u
HAI[MOHAJIbHBIX aIMUHUCTPALIUN CBS3H B PETYIMPOBAHUH MTPOLIECCOB B cpepe CBA3H.

ITepBoe nokonenue cereid cotoBoil cBsA3ulG. Crangaptet NMT u AMPS. Mcnonb3zyemsbie
TEXHOJIOTHH, apXUTEKTypa ceTeil.

Bropoe nokosienne cereii cotoBoi Bz 2G. Cranmaptel GSM, D-AMPS, CDMA.

[Tokonenue 2,5G. Ycnyru naketHou paguocssazu GPRS u EDGE.

MobwibHas cBsa3b TpeThero nokoieHus 3G. Ipoekt IMT-2000. Texnonorun Wideband CDMA
(W-CDMA), CDMA2000.

Opomonus Texnonorui CIIC. GSM, GPRS, EDGE, 3G UMTS, 3G HSPA/MIMO, LTE.
MobunbHas cBsa3b ueTBepToro nokosieHus 4G. Cranmapt LTE, BeiieieHHBIC 11 HETO TOJIOCH
yactoT. KonBeprenmus texaosoruiit OFDM u SDR u mmpokononocHbix Texnonoruit Wi-Fi u
WiMAX.

GSM — 6a3oBas ceThb IS OCIIeTYIOMUX TOKOJICHU MoOmIbHOU cBsi3u. CTpykTypa cetn GSM.
OcHOBHbBIE KOHCTPYKTUBHBIE 3JIEMEHTHI M UX B3aUMOJICHCTBUE.

SIM kapta. E€ ponb B unentudukanum aboHeHTa.

YCeTpoicTBO ¥ IPUHITUTT PAOOTHI MOOMIIBHOTO TesieoHa.

[Toacuctema 6a3oBoii cranmuu BSS. CoctaB 1 Ha3HaueHHWE KOHCTPYKTUBHBIX 3JIEMEHTOB.
Peructp HLR u nentp ayrentudukannu AuC. Jlanaeie xpansmuecs B HLR. Anroputm
ayTeHTU(UKAITIU aOOHEHTOB.

Peructp VLR. Ynpapienue nuHaMU4YeCKUMHU JaHHBIMU 00 aboHeHTe. Bumbl poymunra,
npouecc ero noanepkku VLR.

LHentp kommyTtaniuu MSC. OcoberHoctr pabotsl MSC cBs3aHHBIE CO CTIEIM(UKON MOABUKHOMN
CBSI3H.

Peructp nnenrudukanmun odopynoanus EIR. UepHsrii, cepsiii u 6enpiii 1 crinucku EIR.
SMS-nentp. Komnonentst SMSC ux Ha3Hau€HUE.

Ponp curnanumzanuu B TenedonHoit cetu. O6muii kanan curnanusamuu (OKC-7). Monenb
CUCTEMBI OOIIIeKaHAIBHON CUTHATU3AIIH.

MooOuibsHbIe ipunoxeHus creka npotokonoB OKC. IIportokonst MAP, CAP, BSS MAP u
DTAP, ux HazHaueHuUe.

OOHOBIICHHE JAaHHBIX O MECTOHAXO0XKJICHUU aboHeHTa ¢ momoibio mpotokoja MAP (Location
Update). Crienapuii (airoput™) OOHOBIICHUS.

Bxogsmwmii Ber30B B CIIC 3 THOII. Anroputm mpoxoxaeHus BEI30BA.

Cuctema m miaH HyMmepamnuu B Tenedonuu. ['eorpaduueckue, Hereorpaduueckue u
MEPCIIEKTUBHBIE MEXTyHAPOAHbIE IJIAaHBI HyMepalui.

Ot1nuunsi HymMepanuu st MOOUIIbHOM cBsi3u. [1maH Hymepamuu B CETSX MOABMKHOM CBSI3H.
Homep MSISDN.

Hymepanus B GSM. Unentudukatopsr IMSI u IMEI. Ux HazHaueHue u CTPYyKTypa.
Bpemennsie naentuduxatopsr TMSI 1 MSRN.

CeteBbie 1 paguonHTEP(EICHI B CHCTEMaX COTOBOM CBSI3H.

Cetu IMT-2000/UMTS kak nanbHeimiee pa3Butve 0a3oBoi cetu GSM s moaaepKku
byHKIMiA TpeThero nmokoaeHus 3G.

Pamnonocryn UTRAN c pexxumamu FDD u TDD.

Ocnosa uaeosnorun 3G B apxutekrype 3GPP penusz 99 (Rel’99). BBenenne HoBOro merona
panuonoctyna W-CDMA u coxpanenue npeemctBeHHOCTH GSM.

Apxutektypa 3GPP Rel’4. Pacnpenenenne 6azoBoii cetu. DBomonust UMTS B mocnenyomux
penu3ax.

Yenyru ceteit 3G, ux kBanmdukanus mo kareropusim. Konnenmus IMS, Paznenenne ¢yHkmm
yIpaBiieHus! 00CIyKMBaHUEM BbI30Ba U (GYHKIIMHN YCTAHOBJICHUS U MOJAIEP)KAHUS CEaHCa CBSI3U.
GPRS kak mepBas ceThb ¢ kommyTtanuel maketoB. Ctpykrypa cetu GPRS. OcHoBHBIE
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KOHCTPYKTUBHBIE 3JIEMEHTHI 1 UX B3aUMO/ICHCTBHUE.

42. Ycnyru cerert 2.5G u texnosorusi EDGE, kak gansueiimee passutue GPRS.

43. Texnomorus BICOKOCKOpOocTHOU niepeaaun AaHHbIX HSCSD B HanpaBnenun downlink. Mecto
texHosioruu HSDPA B cetn UMTS.

44. TexHomorus BRICOKOCKOPOCTHOM mepenaun aaHHbIXx HSPA, xak mpenocrtaBieHue aOOHEHTY
BO3MO>KHOCTH IIMPOKOIMOJIOCHOTO CTAIIHOHAPHOTO UHTEPHETA.

45. Texnomnorus ckopocTHOM nepenauyn gaHHbix HSUPA B Hanmpasnenuu uplink mais crangapta
cotoBoii cBsiz3u UMTS.

46. Texnomorus MIMO kak oIMH U3 CaMBIX aKTyaJbHBIX CIIOCOOOB YBEIWUYECHUS MPOITYCKHON
CIIOCOOHOCTH M €MKOCTH OECIIPOBOHBIX CUCTEM CBS3H.

47. becnpoBOAHON MPOTOKOJI Nepenadn JaHHbix WAP.

48. Ycnyru SMS. Anroputm nepenadu COOOIICHHUS.

49. KauectBo oociyxuBanus B CIIC (QoS). Crangaptusanus kadectBa oocimykuBanus B CIIC.

50. Kputepuu u nokazarenu kadectBa oocimyxuBanus B CIIC. MHcTpyMeHTaNbHBIE CPEACTBA IS
oueHku QoS.

51. Ocob6ennoctu pacuera ceteir CIIC. IloBTopHOe mcnons3oBanue yactotr B CIIC. IlonsTtue
KJlacTepa.

52. PacueT eMKOCTH CETH IIOABM)XKHOU CBSI3H.

53. OueHka IpoIyCKHON CITOCOOHOCTH TpaHcnopTHOH cetr B GPRS.

54. Texnonorust MHOXecTBeHHOTO noctynna CDMA B ctanmaprax cotoBoi cBsizu 2G u 3G .

55. TexHonoruss MHOkecTBeHHOro aoctyna FDMA, kak oIHa U3 OCHOBHBIX TEXHOJIOTHU
MPUMEHSEMbIX B MOOUIILHOM CBSI3U.

56. Texnomoru MmHOkecTBeHHOTO focTyna TDMA, ee npumenenue B crangapre GSM.

57. TexHOAOTHH MHUPOKOMOJOCHOTO MHOXecTBeHHOTo noctyna WCDMA, kak ocHOBa ceTH
JIOCTyIla CUCTEMBI COTOBOM CcBA3U ctanaapta UMTS.

58. be3omacHOCTh B MOOUIBHBIX cUCTEMax CBsI3U. MeToasl mudpoBanus MaeHTHGUKAUS U
ayeHTU(UKAIUS B CHCTEMaX MOOMIIBHON CBSI3H.

59. IIpaBoBbIE JOKYMEHTBHI PETIIAMEHTUPYIOIIUE JACSITEIBHOCTD B cPpepe CBI3HU.

60. KonBeprenmus cereil cBsa3u. PopmMupoBaHue ceTu ciaeayromero nokoiaeHus NGN.

9.1.3. Tembl 1a00paTOPHBIX padoOT

N3yuenune MeTo10B (HOPMUPOBAHHS CUTHANIOB, HCTIONb3yeMbix B CCMC

N3yuenune MeTo10B mpuema u 00padotku curnanoB B CCMC

OreHka crieKTpaibHOl 3()(HEeKTUBHOCTH CUTHAJIOB COTOBBIX CUCTEM PA3JIMYHBIX CTAHIAPTOB
N3yueHne MEeTONOB KOAMPOBaHUS peueBOd MHMopMauuu. MeTonbl KOAUpoBaHUS (HOpMbI
curHana. Merozpl KOIMPOBAaHUS NCTOYHUKA CUTHAJIA.

N3yuenne uuppoBbIX METOIOB MOAYJISALIMH, SHEPreTUUECKas U CrieKTpaibHast 3()(hEeKTUBHOCTb.
N3yuenne xapakrepuctuk curianoB CMC 4G crannapra LTE. U3yuyenue texnonorun MIMO.

. Ompenenenue onTUMaabHOM MOIIHOCTH nepenaTunka bC MoOuIbHOM cBsI3u, paboTaomel B
30HE ACHCTBUA IOMEX OT aBTOTpaHcnopTa. OnpeneneHnue JalbHOCTU CBA3U coToBOM cetht GSM
B HanpasyeHuu AC — bC

L=

~Now

9.2. MeTonnueckne peKOMeHIaUN

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

Hauatps uzydeHue AuCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyJAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:
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— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLIEHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM IJid JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHoM hopme;

— B I€YaTHOH (hOpMeE C yBETUUYECHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKHuXx 06yt{a}0m1/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 10 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B hopMax,
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aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ 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 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTHU IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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