MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Ceunenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
PAJMOTEXHUYECKHUE CUCTEMbI MOHUTOPHUHI' A

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOoKOMMYHHUKANMOHHBIE TEXHOJOTMU U
CHCTEeMBbI CBSI3U

Hampasiernocts (ipoduis) / criermanm3anys: CucreMbl MOOHILHOI CBA3H

dopma 00yUueHUS: OUHASA

®akynbreT: Pagnorexunueckuii paxyabrer (PTD)

Kadenpa: paguorexunueckux cucrem (PTC)

Kypc: 4

Cemectp: 7

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 7 cemectp Bcero Enuaunel
JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
B T.4. B (popMe IpaKkTUIECKOil MOATOTOBKH 16 16 4acoB
CamocrositenpHas padbora 56 56 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
OO0mmas TpyJ0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.
®opMbI TPOMEKYTOUHOM aTTECTAIlUU Cemectp
DK3aMeH 7

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. U3meHeHO pacmpeneseHle 4acoB B CAMOCTOSITENIbHON paboTe oOyuaromuxcs (cMm Tabmuiy 4.1).
Jlob6aBnens! 2 yaca Ha MOATOTOBKY K BBICTYIUICHHUIO (I0KIaay) — ctano 8 yacoB (Obw10 6), 32
CYeT YacoB Ha MOJTOTOBKY K JabopaTopHoil paboTe,HamucaHue oTyera — crano 16 yaco (ObLIO
18).

2. V3MeHeHa CTpyKTypa IUCIUIIIMHEI 10 pazfenaM (TeMaM)u BUJaM y4eOHOU JesATeNbHOCTH
(cM Tabnuy 5.1).

1) B paszmene Ne5 «M3mepenue mapaMeTpoB paJuOCUTHAIOB» H3MEHEHA TPYIOEMKOCTh
0 BHJIaM y4eOHOU AESITeNbHOCTHU:

- MpaKkTH4ecKue 3auaTus — ctajio 10 gyacos (6610 8),

- camocTosTeabHas padbora — crano 14 yacos (0bu10 20).

2) B paznene Ne6 «IleneHroBanne MCTOUHUKOB PaTdOU3IYUYCHUS» U3MEHEHA TPYI0EMKOCTh
0 BHJIaM y4eOHOMU AesITeNbHOCTHU:

- MPAaKTHUYECKUE 3aHATHS — CTajao 2 9acoB (ObLI10 4),

- maboparopHbIe paboThI — cTano § yacos (0bu10 12),

- camocTosTeabHas pabora — crano 14 yacos (0bu10 22).

3) B pazmene No7 «CuctemMbl MOHUTOPUHTA U OMPEACICHUS MECTOMOI0KEHUS UCTOYHUKOB
pavou3IyYeHUs» U3MEHEHA TPYAOEMKOCTh 10 BUJaM Y4eOHOIl 1eATeTbHOCTH:

- MPAaKTHUYECKUE 3aHATHS — cTajao 4 yacoB (ObLIO 6),

- camocTosTeapHas pabora — crano 10 gacos (0bu10 8).

4) 3amenen pazaen Ne8 «Metonbl U CpeACTBa 3alUTHl MHPOPMAIIUKA OT YTEYKHU MO KaHAIY
I[IDMHUH» nHa pa3nen «OneHKa MECTOIOJIOKEHU aOOHEHTa COTOBOW CHCTEMBI CBSI3U IO
texHosoruu Cell ID + Timing Advance» M H3MeHEeHa TPYIOEMKOCTh
no BUJAaM yuyeOHOUW JesITeAbHOCTH:

- MPaKTHUYECKHUE 3aHATH — cTajao 2 yacoB (0bu10 0),

- maboparopHbie paboThI — cTano 4 yacos (0bu10 0),

- camocTosTeabHas pabora — crano 14 yacos (0bLTO 2).

3. V3MeHeHo cojepkaHHe pa3/iesioB AUCIUILIIMHEI, T.K. ©3MEHEHa CTPYKTypa Mo paszaenam (cMm.
Tabnuiy 5.2).
3ameneH paznen Ne8 «Metoasl U cpeAcTBa 3alIUTHl HHPOPMAIIUK OT YTEUKH MO KaHATy
I[IDMUH» coaepxamuii «Buapl cienuaibHbIX UCCIACIOBAHUN U MOKAa3aTeb 3alUIIIEHHOCTH
uHpopmanu. Mertoasl BeisiBIeHUs HHGOpMaTUBHBIX cocTaBisomux [IDMUH.» Ha pasnen
«OueHka MecTONOM0XKeHUsI a00OHEHTa COTOBOM cucTeMbl cBs3H o TexHonoruu Cell ID +
Timing Advance» coaepxamuii «OLeHKa MECTOMOJOXKEHHUSI U MOTPEHIHOCTH OIEHKHU
MecTtononoxeHus abonenta no texHonoruu Cell ID + Timing Advance anst cucTembl
MOOUIILHOU CBS3HY.

4. VI3aMeHeHO HaMMEHOBAaHUE W/WIIM COJIepKaHUE MPAKTUUECKUX 3aHITUU (CEMHUHApOB) U UX
TPYJA0EMKOCTh (cM Tabnuity 5.3).
1) B pazgene No5 «M3mepeHne mapaMeTpoB paJMOCUTHAIOBY» U3MEHEHa TPYAOEMKOCTb U
CKOPpPEKTHPOBAHO HAMMEHOBAHUE MPAKTUUECKUX 3aHATHI (CEMUHAPOB).
2) B pa3nene Ne6 «IleneHroBanue MICTOYHUKOB PAIHOU3ITYyUEHUSD U3MEHEHA TPYI0EMKOCTb.
3) B pazmene No7 «CuctemMbl MOHUTOPUHTA U OMpPEACICHUS MECTOMOI0XKEHUS UCTOYHUKOB
pPaluoOU3IYUYECHUSI» M3MEHEHA TPYAOEMKOCTbH u
CKOPPEKTHPOBAHO HAaMMEHOBAaHHUE MPAKTHYECKOTO 3aHATUS (CEMHHApOB)
4) lnsa HoBoro pazaena Ne§ «O1eHKa MECTOMOJIOKEHUSI a00OHEHTa COTOBOM CHCTEMBI CBSI3U 10
texHonoruu Cell ID + Timing Advance» 106aBieHO MPaKTUYECKOE 3aHATHE C HANMEHOBaHUEM
— «O1eHKka MECTOIMOJIOKEHHUS! W MOTPEIIHOCTU OLIEHKH MECTOMOJOXKEHUS a0OHEHTa Mo
texHosoruu Cell ID, Timing Advance nns cucTeMbl MOOUIBHOW CBS3H.», UMEKOIIEE
TPYJIOEMKOCTh 2 4aca.

5. V3meHeHo HarMEeHOBaHUE JIa0OPATOPHBIX padOT U X TPYAOEMKOCTh (cM Tabnuity 5.4).
1) B pazaene Ne6 «IleneHroBanue HCTOYHUKOB PAAHOU3ITYUCHUS U3MEHEHA TPYI0EMKOCTb.
2) JIns HoBorO pasnena Ne8 «OreHka MECTOMONOKEHHSI a0OHEHTa COTOBOI CUCTEMBI CBS3H IO
texHosoruu Cell ID + Timing Advance» no6asnena naboparopHasi pabota ¢ HAMMEHOBAHUEM —
«O1eHKa MOTPEUTHOCTH OMpPEIeNIEHUs] MECTOIMONIOKEHNSI A00OHEHTa Ha OCHOBE JaTbHOMEPHBIX
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M3MEpPEeHHI 0a30BBIX CTAHIIUI», UMEIOIIEE TPYJI0EMKOCTh 4 yaca.

6. V3MeHEeHBI/CKOPPEKTUPOBAHBI BUJIBI CAMOCTOSTEIIBHOM PadOThl U TPYJOEMKOCTh (CM TabIHIly
5.6)

7. Pazpaborano metonmueckoe mocodbue: A.C. AHukuH. PangmoTexHHYECKHE CHCTEMBI
MOHHUTOPHUHTA: yueOHOe nmocodue /sl JeKUNOHHBIX, TPAKTUYECKUX 3aHATUH, CAMOCTOSTENbHOM
paboThl s 00ydaromMXcss TEXHUUYECKUX HampaBlIEeHUM MOATOTOBKHU M CIEIUAIbHOCTEH
[DnekTponnbiii pecypc]| A.C. Auukun, B.A. I'pomos, JI.A. Canos. — Tomck: Tomck. roc. yH-T
CHUCTEM YIp. U paiuod3IeKTpoHuku, 2026. — 87 c.

8. AKTyaJlM3upOBaHbl METOAMYECCKUE YKA3aHUS TI0 BBHIITOJTHEHHIO ITpaKkTHUYecKux padbot: ['pomos, B.
A. PannoTexHM4ecKre CUCTEMbl MOHUTOPHHIA: METOAUYECKHE yKa3aHHS MO BHITOJIHEHUIO
NpakTUYECKUX paboT Aisd oOyyaromuxcss TEXHUUYECKHX HAIlpaBJICHUM MOATOTOBKU U
crienuanpHOCTe [DnexTponuslid pecype] / B. A. I'pomos, [I.A. CanoB. — Tomck: TYCVYP,
2026. — 12 c.

9. AKTyanu3upOBaHbl METOJUYECKHE YKa3aHUs MO BHIMOJHEHUIO JabopaTopHbIX paboT: ['poMoB,
B. A. PagnorexHuueckue cuCTeMbl MOHUTOPUHTA: METOAMYECKUE YKA3aHUS 10 BHIIOJHEHHUIO
nabopaTopHbIX paboT ans oOydaroUUXCSd TEXHUYECKUX HAINpaBJIE€HUUW MOATOTOBKH U
crienuanpHOCTe [DnexTponublid pecype] / B. A. I'pomos, [I.A. CanoB. — Tomck: TYCVYP,
2026. — 13 c.

10. AxtyanusupoBaH pazaen Ne7 «YueOHO-MeTOoAMUYECKOE W MH(OpPMAIIMOHHOE obOecredeHune
JTUCIUTITAHBD (cM pazaen No7).

I1. AkTyanu3upoBaH pasznen Ne 9
«OueHoyHble MaTepUalibl U METOJAUYECKUE PEKOMEHJAIMHM MO0 OpraHu3aluu U3y4YeHUsd
TUCHIUTITUHBD (cM pazgen Ne9):

- nobaBneH «[IpumepHBbIii epedueHb BapHaHTOB UHAMBHUIYAIbHBIX 33aJIJaHUI,
- no6asyeHsl «Tembl TaOOPaTOPHBIX pabOTH,

- no6asyeH «[IpuMepHBIi MepedeHb TECTOBBIX 3aIaHUIY,

- nobaBneH «IlepeueHp 3K3aMEeHAIIMOHHBIX BOIIPOCOBY.

AKTyanu3upoBaHHas paboyasi mporpaMMa pacCMOTPEHa B 0J100peHa Ha 3acenanuu kadeapsr PTC,
npoTokoa Ne 8 ot «11» 06 2026 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. TIo3HAaKOMUTH CTYJEHTOB C PAJUOTEXHUUYECKMMHU CUCTEMAaMU MOHUTOPUHIA MCTOYHUKOB
PaguON3ITyYCHUN.

1.2. 3agauy AUCHUILIUHBI

1. V3ydyeHne OCHOBHBIX MOHATUN M MPUHIUIOB (DYHKIIMOHUPOBAHUS PATUOTEXHUUECKUX CUCTEM
MOHHUTOPHHIa UICTOYHUKOB PaJAHOU3ITyYEHUSI.

2. OBnaneHue METOAaMH OLCHUBAaHUS TapaMETPOB CUTHAIA UCTOUYHUKOB PAAHOU3IYUYEHUS U €ro
KOOpJMHAT.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummunel: 51.B.02.15.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-1. Cniocoben
BBITIOJIHSTH
MaTeMaTU4ecKoe 1
KOMITHIOTEPHOE
MOJICIIUPOBAHUE
00BEKTOB U MPOLIECCOB
WH(POKOMMYHHUKAIIMOHH
BIX CETEN U CUCTEM TI0
TUTIOBBIM METOIMKAM
JUTSL peIIeHUs
po(hecCHOHATLHBIX
3a/1a4

IIK-1.1. 3HaeT THIIOBEIE
METOAUKU MaTeMaTUIEeCKOro
MOJICIIUPOBAHUS OOBEKTOB 1
MIPOIIECCOB
WH(POKOMMYHHUKAIIMOHHBIX
CETeH U CUCTEM

3HaeT NPUHLIMIIBI TOCTPOSHUS
PaMOTEXHUYECKUX CUCTEM MOHUTOPUHIA
paaunolrdupa Juid 3a/1a4 MATEMaTUYECKOTO U
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUS

IIK-1.2. YMmeeT BBIIOIHSTE
MaTeMaTU4eCKoe U
KOMITFObTEPHOE
MOJICIIMPOBAHNE OOBEKTOB U
MIPOIIECCOB
WH()OKOMMYHHUKAITMOHHBIX
CETeH U CUCTEM

YMeeT BBIOIHATh MATEMATHIECKOE H
KOMITBIOTEPHOE MOJICTTHPOBAHUE JIJISI 32144
aHaM3a v MPOSKTUPOBAHHUS
PaIMOTEXHUIECKUX CHCTEM MOHUTOPUHTA
paauoddupa

IIK-1.3. Bnaneer HaBBIKaMU
paboThI B cucTEMax
MaTEeMaTHYECKOTO U
KOMITbIOTEPHOTO
MOJICTTUPOBAHUS OOBEKTOB U
MIPOLIECCOB
MH(POKOMMYHHUKAIIMOHHBIX
CEeTeM U CUCTEM

Bnaneet HaBbIkamMu paOOThI B IPUKIIAAHBIX
porpaMMax MaTeMaTU4eCcKOro u
KOMITbIOTEPHOI'0 MOACITUPOBAHUS JJIS 3314
aHaJIn3a v MPOCKTUPOBAHUS
pPaIMOTeXHUYECKUX CUCTEM MOHUTOPUHTA
panuosgupa

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

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
= Beero |Cemectpsl
Bunpl yueOHOI 1esITeIbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIek1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 56 56
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka kK TECTUPOBAHUIO 12 12
BrinosiHeHME MHIMBUAYTBHOTO 3a1aHUS 20 20
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 16 16
[TonroroBka K BBICTYIIJIEHUIO (JIOKIAY) 8 8
IHoaroroBka mu craya 3K3amMeHa 36 36
O0mas Tpyr0oeMKOCTh (B 4acax) 144 144
OO0wmas TpyroeMKocTh (B 3.e.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CtpykTypa IUCHUIUIMHBI MO pa3zienaM (TeMaMm) U BUJaM y4eOHOH JesTeITbHOCTH MPUBEICHA B

tabymue 5.1.

Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

CornacoeaHa Ha noptane N2 69771



Jlek. Cam. |Bcero yacos
[Ipak. | JIao0. dopmMmupyemsbie
HasBanus paznenos (Tem) JUCUMILIMHBI | 3aH., pao., (0e3
3aH., 9 | pao. KOMITCTCHITHH
q q 9K3aMEHa)
7 cemecTp

1 BBenenue 2 - - 1 3 TIK-1
2 CTpyKTypa CpeACTB 2 - - 1 3 IIK-1
PaZMOMOHUTOPUHTA
3 PaguonpueMHbie yCTPONCTBA 1A 2 - - 1 3 IK-1
3aja4 paiMOMOHUTOPUHTA
4 OHOKaHaAJIBbHOE U IByXKaHAJIbHOE 2 - - 1 3 IK-1
oOHapy’KeHHE CUTHAJIOB
5 U3mepeHue napaMmeTpoB 2 10 4 14 30 [TK-1
PaAMOCUTHAJIOB
6 IleneHroBaHMe UCTOYHUKOB 4 2 8 14 28 [IK-1
paauou3IyYeHUs
7 CucTeMbl MOHUTOPUHTA U 2 4 - 10 16 [K-1
OTIpeIeIeHUs] MECTOTIOIOKEHUS
HUCTOYHUKOB PaTUOU3ITYICHUS
8 OneHkKa MECTOIOJIOKEHNS AaDOHEHTa 2 2 4 14 22 IK-1
COTOBOM CHCTEMBI CBSI3U 110 TEXHOJIOTHU
Cell ID + Timing Advance

Uroro 3a cemectp| 18 18 16 56 108

Uroro| 18 18 16 56 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

CornacoeaHa Ha noptane N2 69771

Ha3zBanus paznenos (Tem) Copneprxanue pasziesnoB (TeM) Tpynoemrocts dopmupyembie
JTUCLUTUIMHBI JUCLUUIUIAHBI (B T.4. TIO JIEKLIUSM) (neKumOHHbIe KOMIIETEHIH
3aHATHUSA), U
7 cemecTp
1 Beenenue 3amaun u KIaccuuranus 2 TIK-1
pasiuOTEXHUYECKUX CUCTEM MOHUTOPUHTIA.
HUrtoro 2
2 CTpyKTypa CpeacTB [IpuHIUIIBI TOCTPOECHUS annaparypsl 2 IK-1
pPaTMuOMOHUTOpPUHTA PaTMOTEXHUYECKUX CU-CTEM
MOHUTOpHHTA. TpeboBaHus K
TEXHUYECKHM XapaKTePUCTHKAM CPECTB
paTMOMOHHUTOpPUHTA. XapaKTePUCTUKA
CEMENCTB CPEICTB PAIMOMOHUTOPHHTA.
Hroro 2
6




3 Paguonpuemusie Hasnauenue, ctpykTypHas cxema u 2 [K-1
yCTpoiicTBa uIsl 3a1a4 obmactu npumenenus. [Ipuemunk
pPaZlMOMOHUTOPUHIA npsimoro ycuiieHusi. OCHOBHbIE
XapaKTEPUCTUKHU PaJUONIPUEMHBIX
ycTpoiicTB. OcOOEHHOCTH LIU(PPOBBIX
Paguo-IIPUEMHBIX YCTPOUCTB.
Hcnonb30BaHne MHOMOKaHAIbHBIX
pavoONpPUEMHBIX YCTPOMCTB.
MHorokaHajbHbIE TAHOPAMHBIE
paguoNprUEeMHBIE YCTPONCTBA.
Hroro 2
4 OnHOKaHaAIbHOE U OnHokaHambHOE OOHAPYKEHHUE CUTHAJIOB. 2 IIK-1
JIBYXKaHaJIbHOE XapaKTepUCTUKU OJTHOKAHAIBHOTO
oOHapy’KeHHE CUTHAJIOB |OOHAPYXEHUS y3KOIOJIOCHOTO
paauocurHana. OITHOKaHaJIbHOE
obHapyxeHue paauocurnanos ¢ [TTTPY.
JIByxKaHaJIbHOE OOHApYKEHHE
Y3KOIOJIOCHBIX PaJIMOCUTHAJIOB.
CpaBHEHHE OJHOKAHAIBHOW U
JBYXKaHaJIbHON 00pabOTKH.
HWroro 2
5 Uzmepenue N3mepenne yactotsl. OnpeneseHne Buaa 2 [K-1
apaMeTpoB MOJYJISILIUY, U3MEPEHHE €€ TapaMeTPOB.
pPaZiMOCUTHAJIOB HUtoro 2
6 IlenenroBanue CrpyKTypHas cxema 1 XapaKTepUCTUKU 4 [K-1
HUCTOYHUKOB paauoneneHratopoB. OCHOBHbIE
pasavou3IyYeHUs TEXHUUYECKHUE XapaKTEPUCTUKHU
pamuonenenratopoB. Kinaccudukanus
MeTOJ10B nesieHropanusa. CucreMsl Ha
OCHOBE BPAILAIOIIEHCs HAPABICHHON
AHTCHHBI. ABTOMAaTHYECKHUI
paguokommac. ABTOMaTHYECKUN
paaroIIEeNIEHraTop C MajJoil aHTEHHOU
6a3oii. [loruiepoBckuii U
KBa3UOIJIEPOBCKUIN NIEJIEHTaTOPBI.
Hroro 4
7 CucteMbl MOHUTOpPUHTA |3a1aun cucTeMbl. TpeboBaHUs K cUCTEME 2 [TK-1
U OIIpENETICHUS PaZMOMOHUTOPUHIA U ONPEJEIICHUS
MECTOIIOJIOKEHHUS MECTOIOJIOKEHHSI. MeTOo bl JIOKaIU3aluu
HCTOYHUKOB MCTOYHUKOB PAHMOU3ITYYCHUSI MOOMILHON
paarou3ITyYeHus CTaHIUU.
HWroro 2
8 Onenka O1nieHKa MECTOTIOJIOKEHHS U TTOTPEIIHOCTH 2 TIK-1
MECTOTIOIOKESHHUS OLIEHKH MECTOTMOJIOXKEHUS aDOHEHTa 10
a0OHEHTa COTOBOM texuosioruu Cell ID + Timing Advance
CUCTEMBI CBSI3H 10 JUTSL CUCTEMBI MOOUIILHOM CBSI3H.
texnozioruu Cell ID +
Timing Advance Hroro 2
Hroro 3a cemectp 18
Hroro 18
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem) HanmeHnoBanue nmpakTH4eCKUX Tpynoemkocts, | ®opMupyemblie
JTUCIUILTAHBI 3aHATUN (CEeMHHAPOB) q KOMIIETEHIIUH
7 cemecTp
5 Nsmepenue mapametpoB |[loctpoenue rpaduka criekrpa 2 [TK-1
PaaOCUTHATIOB MPOU3BOJIBLHOTO PaIMOCUTHANIA
OneHka LEHTPaJIbHON YaCTOThI 4 I1K-1
CUTHaja
CriocoObl yBeIMYEeHUsI TOYHOCTH 2 [TK-1
OIICHKH IIEHTPAIbHOM YaCTOThI
CUTHama
H3mepenne napamMeTpoB 2 [TK-1
PaIuOCUTHATIOB
Hroro 10
6 IlenenroBanue Onenka norpemHoCcT! Ipu 2 [K-1
HUCTOYHUKOB UCIIOJb30BAaHUU YTIIOMEPHOTO METOa
paauou3TyYeHUs omnpezeNeHus: KOOpANHAT
Hroro 2
7 Cuctembl MOHUTOpHUHTA |PamnorexHuueckas cucteMa 4 I1K-1
U OIlpe/IeTICHUS MOHHUTOPHHIa UCTOYHUKOB U3JTyUECHHUS.
MECTOIIOJIOKEHHUS BoicTynnenue cTy1eHTOB C
HUCTOYHUKOB nokiagamu. [IpumepHbie TeMbI
paauou3IyYeHUs JTOKJIaJIOB MPUIIAraroTCsl.
Hroro 4
8 Ouenka O1ieHKa MECTOTIOIOKEHUS U 2 [IK-1
MECTOMOJIOKEHUS MOTPEIIHOCTH OI[EHKU
a0OHEHTa COTOBOM MECTOIIOJIOKECHSI a0OHEHTA TT0
CHUCTEMBI CBSI3H 110 texaonoruu Cell ID, Timing Advance
texaonoruu Cell ID + JUTSL CHCTEMBI MOOUITEHOM CBSI3U
Timing Advance Utoro 2
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmumna 5.4 — HaumenoBanue 1a60paTOpHBIX padoT

HasBanus pasnenos (Tem) HaunmenoBanue 1abopaTopHbBIX dopmupyemble
TpynoemMKoCTs, 4
JTUCHUTUTUHBI pabort KOMITETEHIINH
7 cemecTp
5 WU3mepenue napaMeTpoB O1ieHKa 4acToThl paguoCUrHaia 4 ITK-1
PaguOCUTHAJIOB Uroro 4
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6 IlenenroBanue UCTOYHUKOB | OlIEHKA PA3HOCTH MOMEHTOB 4 IK-1
Paaron3ITydeHUS MPUX0/1a PAJIMOCUTHATA B

pa3HeCEHHBIC MTyHKTHI

OrnieHka HampaBJIEHUs NPUX0Ja 4 [1K-1

PaZMOBOJIHEI cUTHaNA (OLIEHKa

TIeJICHTA)

Hroro 8

8 Ouenka mectononoxkenusi | OLeHKa MOTPeIIHOCTH 4 IK-1

a0OHEHTa COTOBOI CUCTEMBI
cBs3u no texuosnoruu Cell ID
+ Timing Advance

OTIpeJIeTICHUSI MECTOTIOJIOKEHUS
a0OHEHTA Ha OCHOBE
JAIIbHOMEPHBIX U3MEPEHUHN
0a30BBIX CTAHIUI

Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo yaeOHBIM IIJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbr camocTosaTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tadiuue 5.6.
Ta6ymma 5.6. — Buasl caMoCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh M (POPMHPYEMBIE KOMIETEHITUN

Bunrsl
HaszBanus pazgenon . TpynoemkocTts, | DopmMupyemMble
(TeM) AMCIHIAHDI CaMOCTOSITENIbHOM 4 KOMITETCHITHH DopMbI KOHTPOJIS
paboThl
7 cemecTp
1 Beenenue [ToaroroBka k 1 [TK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 1
2 Crpyxkrypa cpencts  |IloaroroBka k 1 ITK-1 TectupoBanue
PaAMOMOHUTOPHUHTA TECTUPOBAHUIO
Hroro 1
3 PaguonpueMHbie IToaroroBka x 1 [1K-1 TectupoBanue
YCTpOICTBa [7Isl 33/1a4 | TECTUPOBAHUIO
PaOMOHUTOPUHTA Htoro 1
4 OnHOKaHaIbHOE U IToaroroBka k 1 IIK-1 TectupoBanue
JIBYXKaHaJIbHOE TECTUPOBAHUIO
oOHapyxeHHe
CI/IFHEJ?IIOB Hroro I
5 U3mepenue Brimonaenune 8 [1K-1 NunuBunyansHOE
napaMmeTpoB UHANBUAYATBHOTO 3a/laHue
pPaZiMOCUTHAJIOB 3a/laHus
ITogroroska k 4 ITK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
IToaroroBka x 2 IIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 14
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6 Ilenenrosanue Brimonnenne 6 I1K-1 NunuBunyansHOE
HCTOYHUKOB WHIUBUIYTHHOTO 3a71aHue
pPagoOU3ITyYeHUs 3a1aHUs
[ToaroroBka k 6 ITK-1 JlaGopaTopHas
nabopaTopHo# pabdoTe, pabora
HaImMcaHHue OTYeTa
IToaroroska k 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 14
7 CUCTEMEI IToaroroBka x 8 [1K-1 BricTymiienune
MOHUTOpPHHTA U BBICTYTUICHHIO (mokya) Ha
onpeieeHus (mokiamy) 3aHATHU
MECTOTIOTI0KCHHU S IloaroroBka k 2 IIK-1 TectupoBanue
HCTOYHHUKOB TECTUPOBAHUIO
pagoON3ITyYeHUS Utoro 10
8 Onenka IToaroroBka x 2 [IK-1 TectupoBanue
MECTOIIOJIOKCHUS TECTUPOBAHUIO
aboHeHTa COTOBOU Brinonnenue 6 IIK-1 NunuBunyansHOE
CHCTCMBI CBSI3H 110 WHIUBHAAYaJIbHOIO 3aJ]aHUEC
texHosoruu Cell ID + 3aJaHusA
Timing Advance [Toaroroska K 6 [K-1 JlaGopartopHas
nabopatopHoit padore, pabora
HammMcaHHue OT4YeTa
Hroro 14
Hroro 3a cemectp 56
[ToaroroBka u cmaga 36 DK3aMeH
JK3aMeHa
Hroro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,

M BHJOB 3aHATHI

CooTBeTcTBHME KOMIETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHI
Bunpl yaeOHOM AesTENBHOCTH
dopmupyembie
Jlex. [Ipaxk. JIa0. Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
[IK-1 + + + + Brictynenue (10k1a1) Ha 3aHATUH,

WNunuBunyansHOE 3a0aHKE,
Jlaboparopnas pabota, TectupoBaHnue,

DK3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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N . MakcuManbHbIN
MakcuManbHbBIN MaxkcumManbHbIH
0aJut 3a mepuoI Bcero 3a
@DopMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ |  Gayn 3a mepuon
mexny 2KT u Ha ceMecTp
Hauana cemectpa | Mexay KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
BricTynnenue (qokian) Ha 0 0 10 10
3aHATUU
NuauBuayanbHOE 3a7aHKe 5 10 10 25
Jlaboparopnas pabota 0 10 10 20
TectupoBanue 5 5 5 15
DK3amMeH 30
Nrtoro makcumym 3a 10 25 35 100
nepuos
Hapacratomum urorom 10 35 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tabnuma 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
basutel Ha aTy TEKyIIero KOHTPOJIs Ornenka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha naty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMMbl OamioB Ha naty TK

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

[TepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
IK3aMEH
5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)
7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI
7.1. OcHoBHAas1 JUTEpPaTYpa
1. PemOoBckuii, A. M. PanuoMOHUTOPHHT: 3a/1a4u, METOJIbI, CPEACTBA : yueOHOoe mocodue / A. M.
Pem6oBckuii, A. B. Amuxmun, B. A. Ko3smuH ; non penakmnueit A. M. Pem6oBckoro. — 4-e usj.,
nepepalb. u gon. — MockBsa : ['opsauast nunus-Tenexkom, 2015. — 640 c. [DnekTpoHHBIH pecypc]: —

Pexxum goctyna: https://e.lanbook.com/book/5188.

2. AuukuH, A. C. PaguoTexHHUYeCKHE CUCTEMbl MOHUTOPHUHrA: ydueOHOe mocoOue s
JNEKIUOHHBIX, MPAKTUYECKUX 3aHATHH, CAMOCTOSTEIbHON pabOThl s 00YyUYarOIIUXCs TEXHUYECKUX
HaIpaBleHUN MOArOTOBKH U criennanbHocTet / A. C. Anukun, B. A. I'pomos, /. A. CagoB. — Tomck:
TYCVYP, 2026. — 87 <c¢. [DnexkTpoHHBIU pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/11331.
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3. PeokkoB, A. B. UacToTHO-BpeMEHHOE 00ECIIEUeHHE B CETAX AJICKTPOCBA3U: yueOHOe rmocooue /
A. B. PeikkoB. — Mocksa : ['opsiuas nunus-Tenekom, 2021. — 270 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/267824.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. AsatnoB, A. II. KoppensumonHas o06paboTKka IMHUPOKOMOJIOCHBIX CUTHAJIOB B
aBTOMATU3UPOBAHHBIX KOMIUIEKcax paaromonutopunra / A. I1. latnos, b. X. KynsOukasn. — Mockaa :
lopsuas nunus-Tenexkom, 2017. — 332 c. [DnekTpoHHBIA pecypc]: — Pexum pgocrymna:
https://e.lanbook.com/book/111054.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MOCOOHSI

1. I'pomoB, B. A. PaanoTexHuueckue CUCTEMbl MOHUTOPUHTA: METOJAMYECKUE yKa3aHUS IO
BBITIOJIHEHUIO MPAKTHUYECKUX PabOT M 00y4alOIIMXCs TEXHUYECKUX HANpaBlICHUN MOATOTOBKH U
crnenuanbHocTel / B. A. I'pomos, J[. A. CanoB. — Tomck: TYCVYP, 2026. — 12 c. [DneKTpOHHBIH
pecypc]: — Pexxum goctymna: https://edu.tusur.ru/publications/11330.

2. I'pomos, B. A. PaguorexHuyeckue CUCTEMbl MOHUTOPHUHTA: METOAUYECKHUE YKa3aHHS MO
BBITIOJIHEHUIO J1a00paTOPHBIX paboT il 00y4yaroIIMXCs TEXHUYECKUX HAMpaBICHUM MOATOTOBKU H
crnenuanbHocTeld / B. A. I'pomos, J[. A. CanoB. — Tomck: TYCVYP, 2026. — 13 c. [DneKTpOoHHBIH
pecypc]: — Pexxum goctymna: https://edu.tusur.ru/publications/11329.

3. Opranuzanusi caMOCTOSITeIbHOW paboThl: YueOHO-MeTonuueckoe mocobue / . O.
Hozapesatsix, b. ®@. Ho3apeBatbix - 2018. 23 c. [DaexTpoHHbI pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUITHS HHPOPMALIUH.

J1s Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Tuu ¢ HAapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

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

[Ipu w3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamiathCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE M POrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas nabopaTopus MHGOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
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3aHATUM MPaKTHUYECKOro THIA, yueOHas ayauTOpus JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 3kpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KalMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Kommnsrorep;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Google Chrome;

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- PTC Mathcad 13, 14;

- Scilab;

JlaGopaTopus TpynmoBoro mpoekTHOTo oOyuenus / JlabopaTopusi paiHMOdJIEKTPOHHBIX CPEJICTB
3aIIUTHl TEIEKOMMYHHUKAIIMOHHBIX CUCTEM: yueOHas ayJuTOpHs AJd HPOBEICHHUS 3aHATUU
MPAaKTHYECKOTO THUIA, ydeOHass ayauTOpHUs s MPOBEACHUS 3aHATHN abopaTopHoro tuma; 634034,
Tomckas o6mactp, T. ToMck, Bepmmanna ynuna, a. 47, 406 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Ckanep Canon CanoScan LidelOO USB;

- 'enepatop ['4-218 BY curnamnos;

- 'enepatop I'3-109;

- 'eneparop ['4-144;

- I'enepatop ['5-63 (Ne24029);

- I'enepatop ['5-63 (Ne26448);

- PaGoune cranuu Ha 6a3e mpoueccopa Pentium-4 (12 mr.);

- JInnewnpid ncrounuk nutanus HY3003;

- JInnewnpid ncrounuk nutanus HY3003;

- [Masmpras cranmus Quick 936 ESD;

- Hudporoii ananuzatop cnexkrpa GSP-810;

- Ludposoii renepatop curaanos ['CC-80;

- Hudposoii octimmtorpad EZ Digital DS 1150;

- Pabouee mecto perynupommka C4-1200P;

- Pabouee mecto perynupommka C4-1200P;

- Uamepurens UKKIIO «O630p-304/1»;

- MHOroQyHKIIMOHATBHBIN H3MEPUTEIHHO-BRIYMCIUTENbHBIN KoMITIeke National Instruments;

- Ananuzatop cnexkrpa N90OOOF-CFGO0O0S;

- Otnamounsiit Moayss Instant SDR Kit;

- Octmmtorpad MSOX3054A;

- [Tpunrep nazepusiii HP LaserJet P2035;

- PaGoune cranuu Ha 6a3e mpoueccopa Pentium - 15 (12 m.);

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:
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- 7-Zip;

- AVAST Free Antivirus;
- Adobe Acrobat Reader;
- Far Manager;

- Google Chrome;

- LibreOffice;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

JlaGopaTopus TpynmoBoro mpoekTHOro oOyuenus / JlabopaTopusi paiHoO3JIEKTPOHHBIX CPEICTB
3aIIUTHl TEIEKOMMYHHUKAIIMOHHBIX CHUCTEM: yueOHas ayJquTOpHs AJd HPOBEIECHHUS 3aHATUU
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6sactp, T. Tomck, Bepmmanna ynuna, a. 47, 406 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Ckanep Canon CanoScan LidelOO USB;

- 'enepatop ['4-218 BY curnamnos;

- 'enepatop ['3-109;

- 'enepatop ['4-144;

- I'enepatop I'5-63 (Ne24029);

- I'enepatop ['5-63 (Ne26448);

- PaGoune cranmuu Ha 6a3e mpoueccopa Pentium-4 (12 mr.);

- JInnewnpid ncrounuk nutanus HY3003;

- JInnewnbpid ncrounuk nutanus HY3003;

- [Masimpras cranmus Quick 936 ESD;

- Hudporoii ananuzatop cnexkrpa GSP-810;

- ludposoii renepatop curaanos ['CC-80;

- Hudposoii octimmtorpad EZ Digital DS 1150;

- Pabouee mecto perynuposmmka C4-1200P;

- Pabouee mecto perynuposmumka C4-1200P;

- Uamepurens UKKIIO «O630p-304/1%;

- MHOroQyHKIIMOHATBHBIN H3MEPUTEIHHO-BRIYMCIUTENbHBIN KoMITIeke National Instruments;

- Ananuzatop cnexkrpa N90OOOF-CFGO0O0S;

- Otnamounsiii Moayss Instant SDR Kit;

- Octmmtorpad MSOX3054A;

- [Tpunrep nazepusiii HP LaserJet P2035;

- PaGoune cranuu Ha 6a3e mpoueccopa Pentium - 15 (12 mT.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Google Chrome;

- LibreOffice;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnas nabopaTopus MHGOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOro THUIA, ydeOHast ayIUTOPHs AJA NMPOBEJACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
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MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypcOBBIX pabor); 634034, TomMckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaMa 1o nepumerpy;

- ITpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Google Chrome;

- LibreOffice;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- PTC Mathcad 13, 14;

- Scilab;

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSTENHbHOW pabOThl UCHONIB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
pacIoioKeHHbBIE 110 aJipecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaloT AOCTYN B JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[lepeyeHp mporpaMMHOT0 0OecreueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CleluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
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Громов Вячеслав
Пишущая машинка
101

Громов Вячеслав
Прямоугольник

Громов Вячеслав
Прямоугольник

Громов Вячеслав
Прямоугольник

Громов Вячеслав
Пишущая машинка
101

Громов Вячеслав
Пишущая машинка
107

Громов Вячеслав
Пишущая машинка
130


TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Beenenne [IK-1 TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaMOHHBIX
BOITPOCOB
2 CTpyKTypa CpeACTB [IK-1 TectupoBanue [IpumepHsIil nEpeYEHb
PaaMOMOHUTOPHHIA TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
3 Paguonpuemnsie ycrpoiictea |I1K-1 TectupoBanue IIpuMepHBIil IepeyeHb
JUIS1 337124 paJMOMOHUTOPUHTA TECTOBBIX 3a/laHUN
OK3aMeH [Iepeyenp sK3aMeHaMOHHBIX
BOIIPOCOB
4 OnHOKaHAJIbHOE U IK-1 TectupoBanue [IpuMepHbIii IEpeUeHb
JByXKaHaIIbHOE OOHApY>KEHUE TECTOBBIX 3aJaHUI
CHUTI'HAJIOB DK3amMeH [Iepeuens 3K3aMEHALMOHHBIX
BOIIPOCOB
5 U3mepenue napameTpoB [IK-1 NunuBunyansHoe |[IpuMepHBIil nepeueHp
PaguOCUTHAIIOB 3a/1aHHe BapHAaHTOB UHAMBHUIYaJIbHbIX
3aJaHuN
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuyenp sK3aMEHaMOHHBIX
BOITPOCOB
6 IlenenroBanue ucrounukoB  |I1K-1 NunuBunyansHoe |IIpuMepHsIii epeueHb
pasuon3IyYeHUs 3a/laHue BAPUAHTOB MHIUBUTyaIbHBIX
3aJlaHUN
JlaGopatopHas Tembl m1abopaTOpHBIX padoT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX

BOIIPOCOB
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7 CucTeMbl MOHUTOPUHTA U [K-1 BricTynenue [IpuMepHBIii IepeyeHs TeM
OIpEIeNICHUS] MECTOIOJIOKEHUS (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
MCTOYHUKOB PaUOU3ITyYECHUS 3aHATUU Ha 3aHATUU
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 OneHkKa MECTOIOJIOKEHUS [K-1 WuausBunyansHoe |IIpumepHblii nepedeHb
a0OHEHTa COTOBOI CHCTEMBI 3a/laHue BapHaHTOB UHAMBHUIYaJIbHbIX
cBs3u 1o texuosoruu Cell ID + 3aJaHIH
Timing Advance Jlaboparopnas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | WIIH (hparMeHTapHbIE YMEHHUH HITH HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOCHHOE MIpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHUMaJbHOM OTJIeNIbHbIE cojieprKalue coJiepxarine
CYMMEI 0ayuioB | mpoOIeMBbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeITbl yMeHue pOoOeITbI
MPUMEHECHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopmupoBaHHbie | CHOPMHUPOBAHHOE YCIEITHOE U
MaKCUMaJIbHOM | CHCTEMaTUYECKHE yMeHHue CHCTEMAaTUYECKOe
CyMMBI 0aJIIoB 3HAHUS MIPUMCHCHHE
HABBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIIETSHIUI MTpHuBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — Illkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

cDOpMy.]'II/IpOBI(a. Tpe60BaHHfI K CTCIICHU KOMIICTCHIIMH
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2
(HEyAOBIIETBOPUTEIIHHO)

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBI€ NMPU3HAKU WM TEPMUHBI U3Y4aEMOTO 3JIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUSAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIETBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COIEPKAHUS PENPOYKTUBHO: TPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.
4 (xoporio) 3HaTh, YMETb, BJIaJICTh HA AHATUTHYECKOM ypOBHE. 3Has Ha

PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6T>€KTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO)

3HaTh, YMETb, BJIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3YYCHHBIN 3JIEMEHT COJICPKaHHS CHCTEMHO, TIPOU3BOJIBHO U JIOKA3aTeIHHO
BOCTIPOM3BOJIMT CBOM 3HAHUS YCTHO, TUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEHCTBUSX, YUUTHIBASI U YKA3BIBAs CBS3H U 3aBUCHMOCTH MEKIY dTHM
9JIEMEHTOM H JPYTHMH JJIEMEHTAMU COJICP)KaHUS JUCIUTLUINHBI, €TO
3HAYUMOCTh B COJICP)KAHUU JUCIUILTAHBIL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Uto o3HauaeT NOHATHE PATUOMOHUTOPUHT?
1. /IeATenpHOCTh MO U3YyYEHHUIO PaINOCUTHAIIOB
2. JlesTenbHOCTD 1O ONpeAeIeHn0 MecTononoxenus MPU
3. JlesITenbHOCTh MO KOHTPOJIIO paguo0CTaHOBKU
4. J1esTeNbHOCTD 10 U3YYEHHUIO U KOHTPOJIIO paA000CTaHOBKU
2. Yto Ha3pIBaeTCs AeBUAIIMEN YaCTOTHI CUTHaIa?
1. PazHOCTB MEX 1y Ha4aJIbHOW ¥ KOHEYHOHN YaCTOTOM B CIIEKTPE
2. Haubonb1iee OTKIOHEHUE YAaCTOThI OT IIUPUHBI CEKTPa
3. Haubonbiiee 0OTKIIOHEHHE YaCTOThI OT HAYaJIbHOM YacTOTHI CIEKTpa
4. HauGomnpliee OTKIOHEHUE YaCTOTHI OT CPETHETO 3HAUEHUS YACTOTHI
3. Uro Ha3bpIBaeTCsI MTHOBEHHOM 4acTOTOM curHana?
1. CxopocTb cieioBaHUS IEPUOJIOB CUTHAIA
2. CKOpOCTb U3MEHEHUSI aMIUIUTYbl CIEKTPa
3. CkopocCTh U3MEHEHUs HECYIIEH YaCTOThI CUTHAJIa
4. CxopocTb U3MeHeHHsl (pa3bl CUTHATIA
4. Yto Ha3bIBaeTCs MEJIEHraTopom?
1. YerpoiictBo, koTopoe n3mepsiet Beicoty IPU Hax ypoBHEM MOps
2. YerpoicTBO, KOTOpOE n3MepsieT paccrosiaue 1o MPU
3. YerpoiicTBo, KOTOpoe u3mepsiet ckopocts MPU
4. YCcTpoiCcTBO, KOTOPOE U3MEPSIET YroJl MPUX0/1a PaAUOBOIH
5. Ykaxute TOCTOMHCTBO CYIIEPreTePOAUHHOTO IPUEMHHUKA
1. Huskas cronmocTs
2. Y3Kkui quama3oH 4acToT
3. Huzkuiil ypoBeHb COOCTBEHHBIX IIIyMOB
4. lllnpokuit quamna3zoH 4acToT
6. Ykaxure Hanbosiee pacipocTpaHEeHHBIN THUIT IPUEMHHKA B cucteMax PM
1. IIppeMHHK IPSIMOTO YCHIIEHUS
2. CenekTHUBHBII BOJIBTMETP
3. [TaHOpamHBIi MPUEMHHK
4. CyneprerepoJuHHBIA TPUEMHHUK
7. UTO NOHMMAIOT MO/ TPOU3BOUTENLHOCTHIO cpeacTB PM?
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10.

11.

11.
12.

13.
14.
15.
16.
17.

1. CkopocCTb 3anucH paiMOCUTHAJIOB B TaMsITh DBM

2. llupuHy nuamna3zoHa 4acTOT OJHOBPEMEHHOTO aHaju3a CIEKTpa
3. KonnuecTBo oOHapyxennbix PU Ha equHuIly BpeMeHH

4. lllupuHy MOJNIOCH YaCTOT, UCCIIEOBAHHYIO 3a €IMHUILY BPEMEHU

. YKaXHUTe IPU3HAK, [0 KOTOpOMY JIeNST cpeactBa PM Ha rpymimbl

1. ITo xoMMYECTBY UCMOIb3yEMbIX AaHTEHHBIX 2JIEMEHTOB

2. Ilo HampsKEHUIO MUTAHKS 000PYAOBaHUS

3. ITo ckopoctu pa3BepThiBaHUs (IPUBEICHNE B paboUuee COCTOSHHE)
4. 1o pa3mepy 30HBI JCUCTBUSA

. Ykaxute HeoOs3aTeIbHOEe 000pyA0BaHNE THIIOBOTO cpeacTtBa PM

1. MuorokananeHbIN 010K ALITT
2. YHUBEpCAIbHOE YCTPOUCTBO YIPABICHUSA
3. B0k »nekTponuTaHus
4. Annmaparypa NpuBsI3KUA K KOOpAUHATAM
VYkaxkute HeoOs3aTeIbHOE 000PYI0BaHNE TUTIOBOTO cpencTtBa PM
1. YHuBepcajibHOE YCTPONUCTBO YIIPABICHUS
2. Annapatypa TEXHHYECKOTO aHajlu3a CHUTHAJOB B pEajJlbHOM BPEMEHH U B PEXKHUME
OTJIOKEHHOM 00pabOTKH
3. MHorOoKaHaIbHBIN MTPeoOpa3oBaTesib CUTHAIOB
4. IIpeoOpa3zoBaTenb CUTHAJA [l pacIIMpEeHusl pabounx TUana3oHOB YacTOT
Kakoi#t cmpicit Hecér mapamerp Timing Advance (TA, BpeMEHHOE YNPEKICHUE) CUCTEMBI
MOOUJILHOU CBSA3M B 33/1a4€ OIpeIeJICHHs] MECTOMOIOKEHUSI aboHeHTa?
1. MomHocTh curHana aboHEHTa, BJAHUSIONIAs Ha MOTPEHIHOCTh OMNpEeIeNIeHUs
MECTOIOIOXKEeHHS] a0OHEHTa
2. Bpemennas 3ajepKka CUTHaJIa, HEOOXOUMas Il CHHXPOHM3AIUU Nepejaul aKkeTa
JAHHBIX OT abOHEeHTa K 0a30BOM CTAHIIUM B 3aJaHHBIM BPEMEHHOM CIIOT
. Yron npuxojia CUrHaia, Mo3BOJIAIOIINN ONPEeAeTUTh MECTOMOIOKEHNE aDOHEHTa
4. Unentudukatop COTHI, OMPEACISIONINNA PaaryC MPEaNoIaracéMoro MeCTOMOI0KEHUS
aboHeHTa

[98)

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. 3amaumn cpenctB paauomonutopunra (PM) (HazHauenue, rpynmnsl QyHKIUIH, YHUBEpPCAIbHbBIE

¢yukuun), m.1.1.
Knaccudukarus cpencts PM (rpymmsl o npru3HakaM, HOMEHKIJIATypa CpeacTB), m.1.2.

. [IpuHIUnBl MOCTpoeHUs ammnapaTypsl (OCHOBHBIE TpeboBaHUS K cpeactBam PM, cTpykrypa

cpeacts PM), n.1.3.

. TpeboBaHUsS K TEXHUYECKUM XapaKTepHCTUKaM cpencts PM (BbIOOp KpuUTepus KauecTsa,

rpauKu IPUBECTH U MOSICHUTB), 11.1.4.

. XapakrepucTuKa ceMelcTB cpecTB PM (puBecTy U NOSICHUTH), 11.1.5.
. CTpykTypHas cxema paJuonpHEeMHOr0 YCTpOICTBa (CXxema C MOSCHEHHEM KaKJoro OJI0Ka),

m.2.1.

. Buzbl paguonpueMHUKOB (CTPYKTYPHBIE CXEMBI, «+» U «-»), .2.1.
. OCHOBHBIE XapaKTEPUCTUKU paauonpueMHbIX ycTpoicTB(PIIY) (mepedyncinuThb, MOSCHUTH),

m.2.3.

. Ocobennoctu nudpossix PITY (mmo crenenu ucnonp3zoBanus LIOC, suast PITY nins PM), n.2.4.
. [locTanoBka 3aaun oOHapyskeHus (Kak BBINOJHAETCS OOHAapyXeHHE curHana B cucteme PM,

YTO BBIYMCISAIOT YTOOBI BBHIOJIHUTH OOHAPYXKEHHE CUTHAJA, YTO CPAaBHUBAIOT C IOPOrOM,
dopmybn). m.3.1.-3.2.)

XapaKTepHCTUKN OJJHOKAHAIBHOTO OOHapyXeHus, 1.3.3.

JIByxkaHanbHOE OOHapy)XeHHe + CpaBHEHHE JBYXKAaHAJIbHON M OJHOKaHAJIbHON 00paboTKH,
n.3.5.-3.6.

N3mepenue yactoTsl paauocursana (BIID, popmyssr), m.6.1.

W3mepeHue mupuHbl ciekTpa (rpaduku ¢ MosiCHEHUsIMH), 11.6.1.

CrniocoObl onpeienieHus BUAa MOy ISAUH, 11.6.2.

[lenenr, neneHraTop, onpeneieHne, Ha3HayeHue, m.7.1.

Knaccugukaius MeTo10B nejaeHroBanus (o u3MepseMoMy mapaMeTpy, Mo CrocoOy MmorydeHus
uH(popMaLnu, Haubosee pacpocTpaHeHHbIE), 7.4.
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18.

19.
20.
21.
22.

23.
24.
25.
26.

27.

Ealb ol e ARl e

XA R D=

CtpyKkTypHas cxeMa paguonpreMHUKA (TUITOBAs) M XapaKTEPUCTUKU (TEXHUIECKUE OCHOBHBIC),
n.7.2.7.3.

ABTOMaTHYECKUH pauoKoMITac (MIPUHITUII, PUCYHKH C MMOSCHEHHUSIMHU), 11.7.8.7.9.
JlotuiepoBCKHil ¥ KBa3UAOIIEPOBCKUMN TEJICHTaTOP (MPUHIINIL, «+» U «-»), 1.7.10.

®da30BbIi U KOPPETAUOHHBIN MesIeHraTop (MPUHIMI, «+» U «-»), m.7.11.-7.12.

[lenenroBanue B TOPOJICKUX YCIOBUAX (KaKuWe TPYAHOCTHU, METOJIbI JOKAIH3aLUNA UCTOYHUKOB
pagunonsnyuenus UPU), m.9.1.

Merton nokanuzanuu MPU — meton npuBOpa (MpUHIHATL, «+» U «-»),1.9.1.

Merton nokanuzanuu MIPY — kBa3ucTarmoHapHbIid MEeTOA (MIPUHITUTL, «+» U «-»), 1.9.1.

Meton nokanuzauuu MPU — MeTon aBTOMaTHYECKOr0 BBIUMCICHUS KOOPAUHAT B ABH)KEHUU
(mpuHIHT, «+» U «-»), .9.1.

O1eHKa MECTOIOJIOKEHUS aDOHEHTa COTOBOM crucTeMbl cBsi3u 1o TexHosioruu Cell ID + Timing
Advance.

[TorpemHocTu omnpeneneHnuss MECTOMOJIOKEeHNsT aboHeHTa Ha ocHOBe TexHojoruu Cell ID +
Timing Advance.

9.1.3. IlpuMepHBIii epeYeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 32JaHUI

[Toctpoenue rpaduka criekTpa MPOU3BOJIBHOTO PaIUOCUTHAIA

OreHka 1eHTpaIbHOM YacTOThI CUTHATA

Crioco0bl yBeIMUEHHUSI TOYHOCTH OIICHKH IIEHTPAIbHOM YaCTOTHI CUTHAJIA

H3mepenue mapamMeTpoB paIuoCUTHAIOB

OreHKa MOTPEIIHOCTH MPH UCTIOJIB30BAHUH YTIIOMEPHOTO METO/1a OTpeeNICHUs] KOOPAHHAT
PannorexHuueckast cucteMa MOHUTOPUHTA UCTOYHUKOB U3ITyUEHUS (JTOKIa)

Ol1eHKa MOTPEITHOCTH OMpPEeIeNICHUs MECTOTONOKEeHHsI a00OHeHTa Ha ocHOBe TexHonoruu Cell
ID + Timing Advance

9.1.4. Tembl J1a00paTOPHBIX PadoT

Or1eHKa 9acTOThI PaInOCUTHATA

OreHKa pa3HOCTH MOMEHTOB TIPHUXO0/Ia PATUOCUTHAIA B PA3HECCHHBIE ITYHKTHI

OreHKa HanpaBJICHUS PUX0/IA PATUOBOIHBI CUTHAJA (OIICHKA ITeJICHTa)

O1neHKa MOTPENTHOCTH ONPEICIICHHS] MECTOIOJIOKEHNS a0OHEHTa Ha OCHOBE JTaIbHOMEPHBIX
HU3MEPEeHHI 0a30BBIX CTAHIIUN

9.1.5. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILICHHS (I0KJIa1a) HA 3aHATHH

CranunonapHas cucrema paauoMoHuropunra Aptukyc-C.

MobunpHas cucteMa paJuOMOHUTOPUHTa APTHKYC-M.

ITopraTuBHas cucTeMa palOMOHUTOPUHIA ApeHa.

Hocumast cucrema paguomonutopunra Apruxyc-H1

MHOTr030HHBII KOMIUIEKC JUCTAHLIMOHHOIO paguoMoHuTopunra ST154.
MobGunpHbIe TOUCKOBBIE ycTpoiicTBa ST167W.

ABTOMaTH3UpOBaHHAas cuctemMa paguoMonutopuara APMAJIA.
Cucrema paguomonutopunra R&S®UMS300.

Cucrema paguomonutopurra UMS100/120.

9.2. MeTonnueckne peKOMeHIa N

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

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

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO0 OCBOEHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

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

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM 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;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

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

CornacoeaHa Ha noprtane Ne 69771 22



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
nportokon Ne 5  or« 1 » 12 2022r.

COI'TACOBAHO:
JIOMmKHOCTD Nuunmansl, pamunms IMoamuce
3aBemyromuii Beiyckaromnieit kag. PTC A.A. MemepsikoB
3aBenyromuii ooecrneunBatomieit kag. PTC A.A. MemepsikoB
HavanpHuk y4eOHOTO yripaBiaeHUs N.A. Jlapuomuna
IKCIIEPTHDI:
Houenr, kagp. PTC B.A. I'pomoB
Crapmuii mpenonaBarens, kag. PTC J.0. HozapeBaTbix
PA3PABOTAHO:
Homent, kag. PTC B.A. I'pomoB
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