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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 1 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 92 92 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 180 180 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 5 5 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAIUsA Cemectp
DK3aMeH 1

Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ba3zoBas TeopeTuueckas HOArOTOBKA O METOAAM MOJECINPOBAHHUSL.
2. OcBOEHHE METO/I0B MATEMaTHYECKOT0 U MMUTAIIMOHHOTO MOAEITUPOBAHHUS.
3. OcBoeHuE COBPEMEHHBIX MHCTPYMEHTOB MOJIEIIUPOBAHMUS.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue METOJOIOTHYECKIX OCHOB MOJIETTUPOBAHUS U PUHIIUIIOB CHCTEMHOTO MOAX0/1a.
2. TlosyyeHrue yCTOMYMBBIX HaBBIKOB MPAKTHYECKOW pabOTHI MO MOACITMPOBAHUS OECIIPOBOIHBIX

CHCTEM CBs3U.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
HNunexce nuctumaunel: b1.0.03.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

YK-1. Cnocoben
OCYILECTBIISATh
KPUTUYECKUN aHAIIN3
MPOOJIEMHBIX CUTYyalui
Ha OCHOBE CUCTEMHOT'O
MOJIX0/1a, BHIPaOaTHIBATH
CTpaTEruIo NEUCTBUI

VK-1.1. 3naer meToauku
cbopa u 06paboTku
uH(pOpMaIIUH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbIe
UCTOYHUKU UHPOPMALIUH TSI
pEIICeHHUs TOCTABIEHHBIX
3a/1a4, a TAaK)Ke METOJIbI
CHUCTEMHOT'O aHAJIU3a

3HaHue MeToIUK cOopa 1 00paboTKH
nH(pOpPMAIIUHU, AKTYaTbHBIX POCCUICKUX U
3apyOeKHBIX HCTOYHUKOB UH()OPMALIUU IS
pEIIeHNUs TOCTABIICHHBIX 3a7a4, a TAKKe
METOJIOB CHCTEMHOI'0 aHaJInu3a

VYK-1.2. YMmeer npuMeHsITH
METOJMKH MOUCKa, cOopa 1
00paboTku nHpopMaluy,
OCYILECTBIIATh KPUTHUECKUI
aHaJIU3 U CUHTE3
UH(POPMAaLINH, TTOTyYeHHOH 13
Pa3HbIX HCTOYHUKOB

HaBpIkn HCTTONB30BaHUS METOJHUK IIOMCKa,
cbopa u 006paboTKH HHPOpPMALHH,
OCYIIECTBJIEHHE KPUTHIECKOTO aHAIN3a H
CUHTE3a UH(POPMAIINH, TTOTYUYEHHOHN U3
Pa3HBIX UCTOYHUKOB

VK-1.3. Bnageetr MmeTomaMu
MOMCKa, coOopa 1 00paboTKH,
KPUTHUYECKOIO aHAIH3a U
CUHTe3a UHpOpMaIH,
METOJIMKON CUCTEMHOT'O
MOJIX0/1a TSl peLIeHUs
MOCTaBJICHHBIX 33/1a4;
CIocoOeH reHepupoBaTh
pa3inyHble BAPUAHTHI
pEIIeHUs TOCTaBIEHHBIX
3a1ad

BJ'Ia,Z[CHI/Ie MCTOJaMHU ITIOMCKa, c60pa n
O6pa6OTKI/I, KPUTHYCCKOTI'O aHaJIn3a U CHHTC3a
I/IH(l)OpMaHI/II/I, MCTOHHKOﬁ CHUCTCMHOI'O
nmoaxoJa ajid pCICHUs IOCTABJICHHBIX 3a/1av;
Ccrocoo0eH ICHCPHUPOBATH PA3JIMYHBIC
BapUaHThI pCIICHUA ITOCTABJICHHBIX 3a/1a4

OomenpodeccuoHaNbHbIE KOMIIETEHIMT
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OIIK-3. Cnocob6en
npuoOperars,
0o0pabaThIBaTh U
HCTIOJIb30BaTh HOBYIO
UH(POPMALIMIO B CBOECH
IIpeIMETHOM 00J1aCcTH,
npeiarath HOBbIC UIEH
U MTOJIXOJIbI K PEIICHHIO
3a/1a4 CBOEH
pohecCHOHATLHOM
JeSITeTbHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MOCTPOCHHS JOKAJIBHBIX U
r7100AIBHBIX KOMITBIOTEPHBIX
cerel, OCHOBBI MIHTEepHEeT-
TEXHOJIOT U, THIIOBBIC
IpOIIeTypbl IPUMEHEHHUS
po0OJIeMHO-
OpPUEHTHUPOBAHHBIX
NPUKITAHBIX POrPAMMHBIX
CPE/CTB B AMCUUIUINHAX
po(heCcCHOHAILHOTO IUKJIA U
npodeccruoHanbHOH chepe
JeSITeTbHOCTH

3HaeT NPUHLIMIIBI IOCTPOEHUS JIOKAIbHBIX U
rJ100aJIbHBIX KOMIBIOTEPHBIX CETEH, OCHOBbI
NHTEepHEeT-TEXHOIOTMM, TUIIOBBIE IIPOLIEAYPBI
PUMEHEHHS IPOOIEMHO-OPUEHTHPOBAHHBIX
IIPUKJIAHBIX IPOTPAMMHBIX CPEACTB B
JUCIUTUTMHAX MTPO(PECCHOHATBHOTO KA U
npodeccruoHaIbHON chepe NeaTeIbHOCTH

OIIK-3.2. Ymeer
UCTIOJIB30BaTh COBPEMEHHBIC
nH(OpMaITMOHHBIC U
KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeICTBa KOMMYHUKAIUH JUIsT
3¢ PEeKTUBHOTO MONCKA
nH(popMaIuu U3 cBoeu
MpeAMETHOM 00J1acTH

YMeeT UCIoIb30BaTh COBPEMEHHbBIE
MH(POPMAIIMOHHBIE U KOMITBIOTEPHBIE
TEXHOJIOTUH, CPEJICTBA KOMMYHUKAIUH JUIsI
s dexTuBHOrO Morcka HHGOPMAIH U3
CBOEH MPEAMETHOM 00IacTH

OIIK-3.3. Bimageer MmeTogamu
Hay4YHO-TEXHUYECKOTO
TBOPYECTBA, CIIOCO0AMU
reHepaluu HOBBIX UIEH U
MOAXOA0B JIJISl PEILICHUS
npodeccHoHaNbHBIX 3a7a4

Bnageer MmeTonamMu Hay4YHO-TEXHUYECKOTO
TBOPUYECTBA, CIIOCO0AMU T€HEpaIHi HOBBIX
uJed ¥ MOJIX0/10B JUIsl peLeHUs
npodeccHoHaNbHBIX 33724

OIIK-4. Cnocoben
pa3zpabaThIBaTh U
PUMEHSTh
CICIUAIN3UPOBAHHOE
pOrpaMMHO-
MaTeMaTU4YeCKOe
obecreueHue JIs
POBEICHUS
HCCIICAOBAHUM 1
pELICHUH TPOCKTHO-
KOHCTPYKTOPCKUX U
HAy4YHO-
HCCIIEI0OBATENbCKUX
3a71a4

OIIK-4.1. 3naet meToabl
pacdera, IpOeKTUPOBAHUS,
KOHCTPYUPOBAHUS U
MOJICPHHU3AIUN O0HEKTOB
pohecCHOHATBLHOM
JIESITCIILHOCTH C
UCIIOJIb30BaHUEM CUCTEM
ABTOMATH3UPOBAHHOTO
MIPOSKTUPOBAHUS

3HaeT METOJIbI pacueTa, MPOCKTUPOBAHUS,
KOHCTPYHPOBAaHUS U MOJEPHHU3ALUNA OOBEKTOB
PO ECCUOHAIBHON IEATETLHOCTH C
HCIIOJIb30BAHUEM CUCTEM
ABTOMATU3HUPOBAHHOI'O ITPOCKTUPOBAHUA

OIIK-4.2. YmeeT BoIOUpaTh
MaKEeThI MPUKITATHBIX
pOTPaMM ISl PEIICHUS
3a/1a4 mpodeccruonanbHOM

YMmeeT BBIOUpATh MaKeThl MPUKIIAIHBIX
IIpOrpaMM i pelieHus 3a1a4
npodeccuoHaNbHOM e TeNbHOCTH

NPOCKTUPOBAHUS U
KOHCTPYHUPOBaHHS 00BEKTOB
npodeccuoHaNbHOM
JeSITeTbHOCTH

JeSITebHOCTH

OIIK-4.3. Bnraneer Bitageer coBpeMEHHBIMY IIPOIPaMMHBIMHU
COBPEMEHHBIMH CpelCTBaMU MOJIEIUPOBAHUS,
IIPOrPaMMHBIMH CPEACTBAMU  |IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
MOJIETTUPOBaHUS, 00BEKTOB IPOEeCCHOHATIBHOM 1 TEIbHOCTH

IIpodeccuonanbHbIe KOMIIETEHIIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero  |Cemectpsl

Bunpl yaeOHOI 1esITeIbHOCTH
4acoB 1 cemectp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 92 92
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 48 48
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 44 44
IHoaroroBka u craya 3K3amMeHa 36 36
OO0mas TpyaoeMKoCTh (B 4acax) 180 180
Oo0mas TpynoemMKkocTh (B 3.e.) 5 5

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cawm. Bcero
[Ipak. | JIa6. dopmupyemsbie
Ha3Banus paznesnoB (TeM) TUCHUTIINHEI | 3aH., pab., | gacos (0Oe3
3aH., 9 | pal. KOMIICTCHITHH
q q 9K3aMEHa)
1 cemecTp
1 CoBpeMeHHOE cOocTOsIHUE TIPpobIemMbl |4 - 4 22 30 OIIK-3, OIIK-4,
MOZECIIUPOBAHUSA YK-1
TEJICKOMMYHUKAIIMOHHBIX CeTel 1
CUCTEM.
2 IlpuHIMTIBI CHCTEMHOTO TTOAXO0a B 2 - 8 22 32 OIIK-3, OIIK-4,
MOJIEJIMPOBAHUH. VYK-1
3 IlakeTsl ¥ MPUKIIATHBIE TPOTPAMMBIL |2 - - 8 10 OIIK-3, OIIK-4
MOJIETTUPOBAHUS CUCTEM CBSI3U.
4 MonenupoBaHHUE KaHaja CBSA3U 4 18 4 24 50 OIIK-3, OIIK-4,
OFDM. YK-1
5 MopaenupoBaHue kaHaia nepegaun. |4 - - 8 12 OIIK-3, OIIK-4
6 MaTtematndeckast MOJENIbL KaHaa 2 - - 8 10 OIIK-3, OIIK-4
TOYKA-TOYKa
Hroro 3a cemectp |18 18 16 92 144
Hroro |18 18 16 |92 144

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TabymIe 5.2.
Tab6muma 5.2 — Coaeprxkanue pa3ieioB (TeM) TUCIUTIINHBI (B T.U. IO JICKITHSIM)
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TpynoemkocTsb
HasBanus paznenos (Tem) Coneprxanue pa3ienoB (Tem) dopMupyemsbie
JTUCIUTUTUHBI JTUCHUTIIUHBEI (B T.Y. 1O JCKIHIM) (7eKIHOHHBIE KOMITETCHIINH
3aHATHSA), 4
1 cemecTp
1 CoBpemenHoe cocrosinue  |IIpenmer u 3amaun Kypca. 4 OIIK-3, OIIK-4
npo0sieMbl MofenupoBanus | COBpEMEHHOE COCTOSTHUE U
TEJIEKOMMYHUKAIIMOHHBIX MEePCHEKTUBBI PA3BUTHUSI METO/IOB U
ceTel U CUCTEM. TEXHOJIOTHI MOJEIUPOBAHUS
YCTPOWCTB U CUCTEM CBSI3H.
OCHOBHbIE IPUHIIUIIBI TIOCTPOCHUS
MOJieJIel TeJIEKOMMYHUKAIIMOHHBIX
CHUCTEM.
Hroro 4
2 [TpuHUMIIBI CUCTEMHOTO Buasl MmonenupoBaHust; CHCTEMHBIN 2 OIIK-3, OIIK-4
MOJIX0/Ia B MOJEIMPOBAHUH.  |MIOJIXOJ B MOJICTMPOBAHUH,
CYIIIHOCTb MATKOTO U KECTKOTO
CHUCTEMHOTI'0 MOJIX0/1a.
dopmanuzanys 1 aaropuTMU3alus
MPOLECCOB (PYHKIIMOHUPOBAHUS
YCTPOMCTB M CUCTEM.
Htoro 2
3 ITakeTsl 1 IPUKIIATHBIE IIporpammHubie cpenbl AJist 2 OIIK-3, OIIK-4
MPOrpaMMbl MOJICIIMPOBAHUS |CUCTEMHOTO MOIeIpoBanHust Matlab,
CHCTEM CBSI3U. Octave u SystemVue.
Hroro 2
4 MonenupoBaHue KaHaja OcCHOBHBIE KOMIIOHEHTHI MOAEIIN 4 OIIK-3, OIIK-4
cBsi3u OFDM. kaHaina cBsizu OFDM.
®opmupoBanue u oopaborka OFDM
CUTHaJA.
Hroro 4
5 MoaenupoBaHue KaHaia MopaenupoBaHue MOMEX B JIMHUU 4 OIIK-3, OIIK-4
nepenaym. nepenayd. MoJie1 MHOTOTy4eBBIX
KaHaJIOB nepenayu. Mopenb
aJJTUTHBHBIX TTOMEX (ITyma).
Htoro 4
6 Maremarudeckasi MOJICITb MaremaTuueckas MOJI€JNIb KaHajia 2 OIIK-3, OIIK-4
KaHaJla TOYKa-TOYKa tTouka-Touka no lllenHony.
[IponyckHas cnocoOHOCTh KaHaia.
CrniexrpanbHas 3pGEKTHBHOCTD.
Hroro 2
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPAaKTUYECKUX 3aHIATHH (CEMUHApPOB)
Haszeanus pasnenos HanmeHnoBanue nmpakTH4eCcKux T dopmupyemble
(TeM) DUCHUTUTMHBI 3aHATUHN (CEMUHAPOB) PYLOCMKOCTD, 1 KOMIIETECHIINU

1 cemecTp
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4 MonenupoBaHue |3HAKOBOE KOJUPOBAHUE. 2 OIIK-3, OIIK-4
KaHaja CBsI3U [TomexoycToHYMBOE KOAUPOBAHUE. 2 OIIK-3, OIIK-4
OFDM. IlepemexeHnue. 2 OIIK-3, OIIK-4
KBagparypnas moxymnsauusi. 2 OIIK-3, OIIK-4
®opmupoBanue OFDM cumBoia. 2 OIIK-3, OIIK-4
MopaenupoBaHnue KaHaIa 2 OIIK-3, OIIK-4
pacmpocTpaHeHHUS.
OFDM-nemonynsuus u 4 OIIK-3, OIIK-4
SKBAJIAM3UPOBAHUE.
OreHka KayecTBa MpueMa CUTrHaJIa. 2 OIIK-3, OIIK-4
Pacuer BeposSITHOCTH OUTOBBIX
OIINOOK.
Hroro 18
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus paznenos (Tem) HaumenoBanue Tpy0eMKOCTS, dopmupyemsbie
JTUCITUTUTHBI 71a00paTOPHBIX pabOT KOMITETCHITH
1 cemecTp
1 CoBpemMeHHOE COCTOSTHUE OcHoBbI SystemVue. 4 OIIK-3, OIIK-4,
POOJIEMBI MOJICIIUPOBAHUS YK-1
Z;J(I:il;(\)/llt/IMYHI/IKaHI/IOHHHX ceTelt u Tiroro 1
2 [TpuHuMnIbl CUCTEMHOIO noaxoaa |Peanusanus cBepToO4HOrO 4 OIIK-3, OIIK-4,
B MOJICJINPOBAHUH. KOJINPOBAHUS B YK-1
SystemVue.
Peanuzanus QAM 4 OIIK-3, OIIK-4,
MOZYJIATOPA B YK-1
SystemVue
Uroro 8
4 MopaenupoBaHU€ KaHaJla CBSI3U Peanuzanusa xanaia CBsI3U 4 OIIK-3, OIIK-4,
OFDM. OFDM B SystemVue YK-1
Htoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

Buer caMmocTosTeNbHOM pabOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU PEICTABIICHBI B

5.6. CamocTosiTeqbHasi padoTa

tabnure 5.6.
Tabmuia 5.6 — Bujbl caMoCTOSITENTbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIUN
Bunbr
Ha3zBanus paznenos (Tem) . | Tpynoemxocts, | @opmupyemslie DopMmsbl
CaMOCTOSITENIBHON
JUCLUILINHBI q KOMIIETEHIINH KOHTPOJIS
paboThI
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1 cemecTp

1 CoBpemennoe coctosinue |IloaroroBka k 8 OIIK-3, OIIK-4, | TectupoBanue
MpoOJIEMbI MOJICTTUPOBAHUS | TECTUPOBAHHIO YK-1
TCJICKOMMYHHUKAMOHHBIX | [JoaroTroBka K 14 OIIK-3, OIIK-4, | JlaGopaTopHas
ceTeil U CHCTEM. nabopaTopHOI YK-1 pabota
paboTe, HarMcaHue
oTuera
Hroro 22
2 [Tpunuunsl cuctemuoro  |IloaroroBka k 8 OIIK-3, OIIK-4, | TectupoBaHue
MOJX0/1a B MOJICJIMPOBAHUU. |TECTUPOBAHUIO VK-1
IToaroroBka k 14 OIIK-3, OIIK-4, | JlabopaTopHas
nabopaTtopHoit VK-1 pabota
paboTte, HarMcaHue
oTuera
Hroro 22
3 IlakeTsl U IpUKIATHBIE TloaroroBka x 8 OIIK-3, OIIK-4 | TectupoBaHue
MIPOrpaMMbl MOZEIIMPOBAHNUS | TECTUPOBAHUIO
CUCTEM CBSI3H. HUtoro 8
4 MonenupoBanue kanana |[logroroBka k 8 OIIK-3, OIIK-4, | TectupoBanue
cBsa3u OFDM. TECTUPOBAHUIO YK-1
[Toarororka k 16 OIIK-3, OIIK-4, | JTabopaTopHas
nabopaTopHOU YK-1 pabora
paboTe, HalMCaHHE
oTyeTa
Hroro 24
5 MogaenupoBanue kanana |[loaroroBka k 8 OIIK-3, OIIK-4 | TectupoBanue
nepeIaym. TECTUPOBAHUIO
Hroro 8
6 Maremaruueckast mozens |lloaroroska k 8 OIIK-3, OIIK-4 | TectupoBanue
KaHajia TOYKa-TOYKa TECTUPOBAHUIO
Uroro 8
Hroro 3a cemectp 92
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMEHa
Hroro 128

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUH AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOIl 1esTenbHOCTH
dopmupyemble
Jlek. [Mpaxk. JIab. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
OIIK-3 + + + JlaGopatopHas pabota, TecTupoBaHue,
OK3aMeH
OIIK-4 + + + JlabopaTtopHast pabota, TectupoBaHue,
OK3amMeH
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YK-1 + + JlabopaTtopHas pabota, TectupoBaHnue,
DK3aMeH

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe O1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbBIN Oaut
MaxkcuManbHBIN MaxkcuManbHbIN
3a IEPUOA MEXKITY Bcero 3a
DopMBI KOHTPOJIS 6ayn Ha 1-yro0 KT ¢ 0aut 3a mepuosa
2KT u Ha KOHeIy CEMECTp
Hayajla ceMecTpa Mexnay 1KT u 2KT
cemecTpa
1 cemecTp
Jlaboparopnas pabota 10 10 10 30
TectupoBanue 10 15 15 40
DK3aMeH 30
HToro MakcumyM 3a 20 25 25 100
epUoL
Hapacraromum nrorom 20 45 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

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

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)
7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa
1. Bepmuaun, A. C. MonenupoBanue O€CIIPOBOIHBIX CUCTEM CBs3H : yueOHoe mocobue / A. C.
Bepmuaun. — Mocksa : TYCVYP, 2014. — 231 c. — Tekcrt : 25eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
O6ubnumoTredyHnass cucrtemMa [DIEKTpOHHBIW pecypc]: — Pexum pgoctyma:

https://e.lanbook.com/book/110341.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Bonxkos, JI.LH. Cuctemsl 1indpoBoii pagnocBs3u. bazoBeie METOIbI U XapaKTEPUCTHKH : YUueOHOe
nocobue ansg By3oB / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. [llunakos. - M. : Dxotpenns, 2005. -
390 c. (manuuue B 6ubnuoreke TYCVYP - 42 5k3.).

2. Bacunbes, K. K. MaTemaTnueckoe MoenUpOBaHUE CUCTEM CBA3M : yueOHoe mocobue / K. K.
BacunseB. — 2-¢ usg., nepepab. u gon. — YapsHoBck : Yal'TY, 2010. — 170 ¢. — ISBN
978-5-9795-0650-0. — TexcT : 3nekTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs] CHCTEMaA
[DnexTpoHHBI pecypc]: — Pexum moctyna: https://e.lanbook.com/book/165018.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. OCHOBBI TIOCTPOEHHUS CHUCTEM OECHPOBOJAHOTO IIUPOKOIMOJOCHOTO JOCTymna: YdeOHO-
MeTOANYeCcKoe ocodue A madopatopHbsix padot / S. B. Kprokos, E. B. Poroxuukos, A. A. [lluGensryt
- 2015. 49 c. [DnexTponnslii pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5107.

2. MaremMaTuueckoe MOJECIUPOBAHUE PATUOTEXHUYECKUX YCTPOUCTB M CHCTEM: Y4eOHO-
METOJUYECKOe MOCcoOue K MPAKTUUECKUM 3aHATUSAM M OPraHU3alUU CaMOCTOSTENbHON paboThl / A. A.
I'ensuep, P. P. AGenoB - 2013. 21 c. [DaexrpoHHb#i pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/2948.

3. MaremaTu4ecKkoe MOJICTUPOBaHUE PATUOTEXHHUECKUX YCTPOHUCTB M CUCTEM: YUeOHOe rmocoodue
/" A. A. Tensumep - 2013. 99 c. [DnexktpoHHBIH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/2947.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPHUaJIbl ISl CAMOCTOSTEILHON U ayAUTOPHOI pabOTHl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM X 3[0POBBS U BOCHPUATHS HHOOPMALIUY.

Jl1s1i M1 ¢ HAPYIIeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 i1 ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Yuebnas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpHus IS MPOBEACHUS 3aHITUNH MPAKTUUYECKOTro TUMa, ydeOHas
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ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIECHUS
3aHATUA CEMHUHAPCKOro THIA, IOMEIIeHUE sl KypCcOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEAEHUS TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuma, 1. 47, 309 ayg.

Onucanue UMeroLerocss 000pya0BaHuUs:

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Mathworks Matlab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnasa ayautopus "LludgpoBas cBsa3p": ydeOHas ayquTOpHs AJIsl MPOBEACHHUS 3aHATHH
JEKIMOHHOTO THUIA, yueOHast ayAuTOpHUs sl MIPOBEACHUS 3aHSATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOpHUs JUISl TIPOBEACHUS 3aHATUN a00paTOPHOro THIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOJHEHUSI KYPCOBBIX
paboT), moMelIeHne Al MPOBEICHUS TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHE AJIs
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimmanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Keysight SystemVue;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOAaBaHMUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHasi ayaAuTopHs, B
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KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHIX C 0OYUYAIOIMUMUCS C HAPYLIEHUSIMH 3peHHsl TIPETYCMOTPEHO HCIOJIb30BAHHUE B
JICKIIMOHHBIX M YUYE€OHBIX ayJUTOPHUSAX BO3MOXXHOCTH MPOCMOTpPA YIAJICHHBIX 00BEKTOB (HampuMmep,
TEKCTa Ha JOCKE WJM Cjaiija Ha dKpaHe) MPH MOMOIIH BHICOYBEIUYUTENCH s KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHoW nHGOpMaIMi B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS

U MPOMEKYTOYHOM aTTecTalNu

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 CoBpemMeHHOE COCTOSTHUE OIIK-3, OIIK-4, |JlabopatopHas Tembl 1abopaTopHBIX paboT
po0JIeMbl MOJIEJIMPOBAHUS YK-1 pabora
TEJICKOMMYHHUKAIIHOHHBIX CCTCH TectupoBanue [IpumepHbIil nepeyeHb
H CHCTCM. TECTOBBIX 3aJaHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 IIpuHIMIIBI CHCTEMHOTO OIIK-3, OIIK-4, |JlaboparopHas Tembl 1abopaTopHBIX paboT
MOJX0/1a B MOJICJIMPOBAHUMU. VK-1 pabora
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 IlakeTsl U IpUKIATHBIE OIIK-3, OIIK-4 |TectupoBaHue [IpumMepHBIii TIEpeUeHb
MPOrpaMMbl MOJIEIMPOBAHUS TECTOBBIX 3a/IaHUM
CHUCTCM CBA3H. DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
4 MonenupoBaHHe KaHajla OIIK-3, OIIK-4, |JlaboparopHas Tewmbl 1ab0opaTOpHBIX PabOT
cBszu OFDM. YK-1 pabora
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 MopenupoBaHne KaHasIa OIIK-3, OIIK-4 |TectupoBaHue [IpuMmepHBIil nepeyeHb
nepeaavu. TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
6 MaTtemaTnueckas MOJIEIb OIIK-3, OIIK-4 |TectupoBaHue [IpuMepHBIil nepeyeHb
KaHaja TO4YKa-TO4Ka TECTOBBIX 3a/laHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

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

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBII>i SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

. KBagparypuoe npencraBienue y3komnonocHoro curnana: 1) S(t) = i(t)cos(wt) —q(t)sin(wt), rae
1(t) u q(t) MenIeHHO MEHSIOIIHECs aMITUTY/Ibl, COOTBETCTBEHHO CUH(a3Hasl U KBaJpaTypHas 2)
S(t) = A(t)cos(wt), rme A(t) neiicTBUTeNbHAS MEIJICHHO MEHSoMascs aMmiutyaa 3) S(t) =
1(t)cos(mt) —q(t)sin(wt), rae i(t) u q(t) KOMIUIEKCHBIE MEIJICHHO MEHSIOIHNECS aMIUTUTYIHI,
COOTBETCTBEHHO, cuH(pa3Has u kBajaparypHasa 4) S(t) = i(t)cos(mt) rae i(t) KoMIIeKCHas
MeJIEHHO MEHSIOIAasACS aMIUTUTYAa

. Onpenenenne OFDM cumBona: 1) Jluckpetnsie orcuetsl OFDM cumBona sBastoTCs
PE3yNbTaTOM BBINOJIHEHUSI 00paTHOIO TUCKpPETHOro npeodpazoBanus Dypbe, B KOIPPUIIMEHTHI
KOTOPOTo OTOOpaxkeHbl CUMBOJIBI coobOmieHus 2) Juckpernsie orcuetst OFDM cumBoma
SIBIISIIOTCSI PE3yJbTaTOM BBITIOJHEHUS MPAMOTrO JHCKPETHOro npeoOpasoBanus dypee 3)
Huckpernsie orcyersl OFDM cumBoia SBASIOTCS pe3yJbTaTOM BBIMOJHEHUS MPSIMOTO
THUCKpeTHOro mpeoOpazoBanusi Pypre,B KOIDPUIHEHTH KOTOPOTO OTOOPaKEHBI CHUMBOJIBI
cooOmenus 4) uckpernsie orcueTsl OFDM cuMBomia SBISIIOTCS. pe3yJIbTATOM BBIMOJHEHUS
o0paTHOro AUCKpeTHOTo npeobdpazoBanus ypoe

. MHOXeCTBEHHOI J0CTYIl ¢ OPTOrOHAJIBHBIM YaCTOTHBIM pa3/IeNIEeHUEM, YCIOBUS OTCYTCTBHS
MeKKaHalbHBIX Tomex: 1) Kaxaplii kaHan BefeT nepegayy Ha MOJHECYIIMX B BBIIECIEHHOMN
M0JIOCE YacTOT, YCIOBUEM OTCYTCTBHUS MEKKaHaJIbHBIX MOMEX SIBISETCS OPTOrOHAJIbHOCTD
MOJHECYIINX B BBIJCICHHON cUCTeMe moJioce yacToT 2) Kaxknplii kaHal BeJeT nepeaady Ha
MOJAHECYUIUX B BBIJICIICHHOM MOJIOCE YacTOT, YCIOBUEM OTCYTCTBUS MEXKAHAJIbHBIX ITOMEX
SABIISIETCSL (PYUTBTpalKs KaHAJIBHBIX CUTHAJIOB 10 YactoTe; 3) Kaxkaprit kaHam BefeT nepeaady Ha
MOJAHECYUIUX B BBIJICIICHHOM MOJIOCE YacTOT, YCIOBUEM OTCYTCTBUS MEXKAHAJIbHBIX ITOMEX
aBIsieTcs BBeAeHHe 3aumuTHoro unrepsaia B OFDM cumbous; 4) Kaxapiii kaHan BeneT
nepenayy Ha MOJHECYHIUX B BBIACJIEHHOW IMOJOCE YacTOT, YyCJIOBHUEM OTCYTCTBUS
MeXXKaHaJIbHBIX MOMEX SBJSIETCSl BBEJECHUE 3aAIMTHOTO MHTEpBala MO YacTOTe

. Kakumu mapamerpamu omnpenensercs Tpedyemas mojoca nponyckaHus qudpoBoro kaHaia
cBsa3u: 1) CxopocThio nepenauu uHpopmanuu 2) CkopocThio nepenauu uHGopMauuu u
CKOPOCTBIO KaHAJIBHOTO KoaupoBaHus 3) CKOPOCThIO KaHATBHOTO KOAUpOoBaHUs 4) CKOPOCTHIO
nepeayv CHMBOJIA MOAYJISILIMU

. CumBOJI MOYNISALIMU B HU(POBBIX KaHANAX CBA3MU...: 1) OnpeneneHHblil Ha KOHEYHOM HHTepBajie
BPEMEHU CUTHAJI, IEPEHOCAIIMNHI OUThl cooOieHus. 2) OnpeneneHHbl Ha KOHEYHOM MHTEpBaje
BpPEMEHH CUTHAaJI, B TapaMeTpbl KOTOPOTro OTOOpakeHbl (3amucaHbl) OUTHl cooOmeHus. 3)
TpaHcnopTHBIN curHai, nepeHocsmuii nadpopmanuo 4) BUTOBBIN cUrHAN, MepPeHOCAIINI
coo01IeHE

. Kakomy yclnoBHUI0O AOJXKHB YJOBJIETBOPSATh TEHEPHUPYIOLUIUE MOIUHOMBI M-
nocnenoBareiabHocTU: 1) OpToronanbHocT 2) [lonMHOMBI JOMKHBI OBITH MPOCTHIMU 3)
CreneHb MoJIMHOMA JIOJKHA OBITH paBHA AsMHe peructpa casura 4) KoagdunueHnTs! noinHoma
MOTYT IpUHUMAaTh 3HaueHus 0 wim 1

. C KaKkoil 11esIbl0 B CUCTEME CBSI3U C BPEMEHHBIM YIUIOTHEHHEM KaHaJIOB MaKeThl MOOMIbHOMN
CTaHLIMU BBOJUTCS 3aUIUTHBIA MHTepBak: 1) YcTpaHeHHs MEXCHMBOJBHOU momexu 2)
[lepenaun ciayxebnbix koManza 3) Cunxponuzauuu 4) YcrpaHeHHs] MeXKaHaIbHONW MOMEXH

. llIupokomnonocHble KaHabl cBsI3M 3TO: 1) KaHanel ¢ mIMpUHON CHeKTpa CUrHaja HaMHOTO
Oompiel ckopocTH nepeaadn naHpopmamnmu 2) Kanansl ¢ MMpUHON CIIEKTpa CUTHAIA HAMHOTO
Ooxbiei Hecymier 3) Kanamnbl ¢ mIMpUHON crieKTpa CUTHAIa cpaBHUMOM ¢ Hecymiel 4) Kanamsl
C BBICOKOHM CKOpPOCTBIO Iepeaadu HHPOopMaun

. lIupoxononocHble curHanbl 370: 1) CUrHambl A1 KOTOPBIX NPOU3BEICHUE IIMPUHBI CIIEKTpa Ha
MHTEPBAJ OIpeesieHrns HAMHOTro Oosbllie equHUIbl 2) CUTHAJBI C IUPUHON CIEKTpa HAMHOTO
Oonpieit Hecymieit 3) CurHaisl ¢ LIMPUHON CIIEKTpa cpaBHUMOM ¢ Hecyulel 4) CUrHansl ¢
BBICOKON CKOPOCTBIO Niepeaun nHpopMaluu
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10. Kak ompenenseTcsi CKOpOCTh KaHAJIBLHOTO KoaupoBaHus: 1) CKOpOCTh, ¢ KOTOPOM TepeaaroTcs
CUMBOJIBI KoJ1a 2) CKOpOCTh, ¢ KOTOPO# KoJiep reHepupyeT 0uthl koaa 3) CKopocTh, ¢ KOTOPOit
nepeaarTcs OUTH cooOmeHus nociie kogupoBanus 4) OTHOIIEHUE CKOPOCTH Tepeaadu
nH(pOpMaLMU K CKOPOCTH Mepeaadn CUMBOJIOB KO/1a

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BOMIPOCOB

1. MonenupoBanue cucteM. TpeboBanus k MojemnsaM. Kimaccel Moieneit.

2. Ioaxoabl K MOJAEIHPOBAHUIO TEIIEKOMMYHHUKALIMOHHBIX CUCTEM.

3. ba3oBble IpUHLUIBI MOJETUPOBaHUs cucteM. [Jonymienus npu moaeaupoBanuu. McTounuku
OIMO0K

4. Dtansl MonenupoBaHus. Bepudukamus v Bamuaanus Moaenei.

5. Meron Monre-Kapio.

6. IlpencraBieHne TeIEKOMMYHUKAIIMOHHBIX CUTHAJIOB B MOJIEJIH.

7. Cxema 6a30BOT0 KaHaja CBS3H.

8. Cxema kanana cBsa3u OFDM.

9. OFDM-Monymsuust. KananbHOe MyJIbTUIIIIEKCHPOBAHUE.

10. MaTemaTnueckass MoJedb KaHajna Touka-Touka no llennony. Onucanue Kaxaou
COCTaBIAIOMICH (KOPOTKO). UTO MO3BOJIIET paccunuTarh. (BbIBOJAa (HOPMYIT HE HYXKHO, HYXKHO
MMOHUMATh OOIIUI CMBICIT).

9.1.3. TembI J1a00paTOPHBIX PadoT
1. OcHoBbl SystemVue.
2. Peanu3zanms CBEpTOYHOTO KOAMpPOBaHUA B SystemVue.
3. Peanmmzauus QAM monynsaropa B SystemVue
4. Peanuzanus kanana cesizu OFDM B SystemVue

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, OCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsr TOP
npotokoa Ne 21 or«15» 11 2018 .

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBemyromuii Beiyckaromnieit kag. PTC C.B. MenuxoB CormnacoBaHno,
385c¢9¢7d-2407-461d-
8604-80cee7018227
3aBenytomuii obecrnieunBatomieit kag. TOP C.1. boromonoB  CornacoBaHo,
64596115-19ed-4d47-
a699-64d05713100c

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houent, xad. PTC B.A. I'pomoB CornacoBaHno,
bbaa5b2b-4c38-484f-
aSbb-85f9ddafe277

3aenyromuii kadenpoii, kap. TOP E.B. PoroxuukoB CornacoBaHo,
89e0aaec-be8a-4{7b-
bdla-f43585db8135

PA3PABOTAHO:

Homent, kap. TOP S1.B. Kprokos Pazpabotano,

¢c2550210-7b25-4114-
bb78-dfdc7513eect
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