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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucrunmiza 51.B.05 CeoiicTBa 6eCripoBOAHBIX KaHA/IOB CBSI3W OTHOCUTCS K 4aCTH, JOPMUPyeMOi

YUdCTHUKAMH O6pa3OBaTEJ'ILHLIX OTHOILIeHUI 06paBOBaTEHBHOﬁ TMMpoOrpaMmal.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

obpabambleamb
HAyuHy'o
UHpopmayuio u
pe3ynbmambi
uccnedogaHuti 8
obaacmu ¢usuku

u paduogusuku npu
pewleHuu 3adauy cgoetl
npogeccuoHanbHou
dessmeabHOCMU

uHgopmayuu,
paccmampueaem u oyeHusaem
co8pemMeHHble HayuHble
docmudiceHust, a makaice
2eHepupyem Hoeble udeu npu
pelleHUU uccnedo8amenbCKux
U npakmu4ecKux 3a0au
IIK-1.2: Pabomaem ¢
60/bWUM 00BEMOM OAHHbIX,
cucmemamusupyem u
alaausupyem uHgopmayuio,
NO/YUeHHYIO U3 PA3AUUHbIX
UCMOYHUKOB, 8 MOM Uucae ¢
UCNO/b308aHUEM COBPEMEHHbIX
UH(OPMAYUOHHDBIX U
KOMMYHUKAYUOHHbIX

mexHoao2ull

aHanu3a u oyeHKU Co8peMeHHbIX
HAyYHbIX docmudiceHull 8
obaacmu ceoetl
npogeccuoHabHoU
desimesnbHOCMU

Ymemb: onpedeassmb Haubonee
aKmydasbHble HaNPae/neHust
uccnedosaHuil 8 obnaacmu
npogeccuoHanbHoU
desimenbHOCMU

Bnademb: Hasblikamu noucka (8
MOM Yuc/e ¢ UCNoab308aHUEM
UHGOPMAYUOHHBIX cucmem U 6a3
6aHHbIX) U KpUMUYECcko20
aHanuza uHgopmayuu no
memamuke npoBoOUMbLX

uccnedosaHull

IK-1.2:

3Hamb: coepemeHHble
UHpOPMAYUOHHbIEe U
KOMMYHUKQYUOHHble
mexHos02uu cbopa u aHanuza

6016020 06BeMa OAHHbIX

Ymemb: cucmemamu3supogams u
aHanu3upoeamb OaHHbIe
601bLL020 06BEeMa

Bnademb: Hasbikamu pabombi ¢
601bWUM 06BeMOM OAHHbIX,

NOJ/IYyYeHHbIX U3 pd3/IUYHbIX

dopmMmupyeMble IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1: CnocobeH IIK-1.1: IIpumeHsem IIK-1.1: CobecedosaHue
aHanusuposams u npuHyunb! c6opa u aHanusa 3Hamb: MemoObl Kpumu4eckozo DK3aMeH:

KoumposnbHble
80NpOCh!




UCMOYHUKOB8

IIK-2: CnocobeH
8bINO/HAMb
meopemuueckue u
IKCnepuMeHmanbHble
uccne0o8aHus u
paspabomku no
omoenbHbIM
pasodenam mem
HayuHo-
uccnedo8amenbCKux
U onbimHo-
KOHCMPYKMOPCKUX
pabom 8 obaacmu
¢usuxu u
paduogu3suku

u ogpopmasmnb ux
pe3yabmamait

IIK-2.1: AHaau3supyem
COB8peMeHHOe COCMOsHUE
uccaedoeawuti 8 obnacmu
¢usuxu u paduocpusuxu,
cospeMeHHble N00X00bl K
ONnuUCaHuIo U MoOeNUPOBAHUIO
PpasnuyHbIX usuueckux
si8/1eHUll U OYeHKe NOMyUeHHbIX
pe3ynbmamos

TIK-2.2: Beibupaem u
npumeHsiem aHaaumuyeckue,
AHAAUMUKO-YUC/eHHble,
IKCnepuMeHmanbHble Memoobl
uccnedosaHus 8
coomgemcmeuu ¢ munom
nocmaenenHoil 3ada4u
IIK-2.3: Yuacmeyem 8
NA1aHUpOBaHul, N0O20MoeKe U
npoeedeHuu HUP

I1K-2.4: AHaausupyem
nosyueHHble OaHHble,
¢opmynupyem @b1800blI u
pexkomeHOayuu no omoenbHbIM
pasodeanam mem 8 obnacmu
¢usuxu u paduogusuku

IIK-2.1:

3Hamb: cospeMeHHOe
cocmosiHue uccned0o8aHull,
coepeMeHHble N00X00bl K
ONUCAHUIO PA3/UYHbIX si81eHUll 8
obaacmu ceoell
npogeccuoHanbHou

desimenbHOCMU

Ymemb: ananusuposamsb
coepeMeHHOe COCMOsHUe
uccnedoegaHutl 8 obaacmu

¢usuku u paduogusuku

Bnademb: Hagblikamu
MOO0eAUPOBAHUSI PA3NUUHBIX
seneHull 8 obaacmu ¢usuku u

paouogu3suku

IIK-2.2:
3Hamb: coepemeHHble N0OX00bl
K MOOeAUPOB8AHUIO PA3AUYHBIX

aeaeHull

Ymemb: ebibupamsn u
npumeHsimb @
npogeccuoHabHOU
dessmenbHOCMU
3KCnepuMeHmanbHble U
pacuemHo-meopemuyeckue
MemoObl UCC/e008aHUs

Bnademb: Hasbikamu
nposedeHust MOOeAUPOBAHUS UAU
3KC-nepumeHma 05 pewleHust
KOHKpemHoll Hay4Ho-

uccnedosamenbCKoil 3adavu

IIK-2.3:
3Hamb: OCHOBHble NPUHYUNbL
Op2aHu3ayuu HaQyyHo20

uccned0o8aHust

Ymemb: ananusuposamob
npoyecc 8bINOMHeHUsl HAYYHO20
uccnedosaHus U, 8 cyuae
Heobxooumocmu,
KoppeKmupoeams naaH
uccnedoeaHust Ha onpeoeneHHbIX
amanax

CobecedosaHue

OK3ameH:
KonmponbHble

80NpoChbl




Bnademb: HasbiKamu
NIAHUPOBAHUS HAYUHO2O
uccn1e008aHus, aHanu3a
no/yuaembix pe3yibmamos u
¢opmynupoeku

8b180008

IK-2.4:

3Hamb: cospemeHHble N0OX00bl
K OyeHKe NO/My4YeHHbIX
pe3yabmamog 8 obaacmu cgoetli
npogeccuoHanbHou

desimenbHOCMU

Ymemb: ananuzuposamob
noayueHHble OaHHbLe,
¢opmynuposams 8b1800bI U
peKkomMeHOayuu no omoenbHbLM
pazdenam mem e obaacmu
¢usuxu u

paouogu3suku

Bnademb: Ha8bIKamu oyeHKu
No/yUeHHbIX pe3yabmamos u
¢opmynuposKu 8b180008 0151
8bINO/MHEHHOLU HaY4HO-
uccnedoeamenbckoll 3a0auu

IIK-3: Cnocoben
paszpabambigams u
nodzomaenueamso
cocmasHble uacmu
OdoKymMeHmayuu,
npoeKmoe naaHos u
npoepamm
npogedeHust
omoe/bHbIX 3Manoe
Hay1Ho-
uccne008amenbCKux
U ONbIMHO-
KOHCMPYKMOPCKUX
paspabomok

IIK-3.1: Hcnonb3yem 3HaHue
HOPMAMuUeHbIX OOKYMEHMOo8
04151 cocmaeseHust 3asieok,
2paHmos, npoekmos HUP,
npumeHsiem 3a0aHHble
mpeboeaHus u npasuad npu
oopmneHuu pykonucel K
nybaukayuu 8 peyeHsupyembix
HAyUHbIX U30AHUSX

TIK-3.2: TIpedcmagasem
pe3ynbmambt HUP
akademuueckomy u busHec-
coobwjecmay

IIK-3.3: Yuacmsyem 8
cocmasneHuu u nooaue
KOHKYDCHbIX 305180K HA
8bINO/MHEHUEe HayUYHO-
uccnedosamenbCKux u
npoekmHbix pabom no
HanpaeaeHHOCMu

Paoduocgpusuka

IIK-3.1:

3Hamb: 0CHOBHble Mpebo8aHUs K
COCMAB/eHUI0 HAYy4YHO-
MexXHU4ecKux omyemos u

doKymMeHmayuu

YMemb: npumeHsmb 3a-0aHHble
mpeboeaxus u npagund K
ogopmneruio pykonuceti K
nybauKayuu 8 peyeHsupyembix

HAayuHbIX U30AHUSX

Bnademb: HasbiKamu
cocmaeneHust u ogpopmaeHust
Hay4HO-mexHu4ecKoll
O0OKyMeHmayuu, Hay4YHbix
omuemos u 0630pos,

nyéaukayuil

IIK-3.2:

3Hamb: 0CHOBHble cnocobb!
npedcmaeneHust U npoOBUNCEHUS
pesynbmamos HUP

Ymemb: cmpyKkmypuposamb

CobecedoeaHue

OK3aMeH:
KonmponbHble

80npochbl




npe3eHmMayuUoHHbIli Mamepuas,
8bl0e/1IMb OCHOBHblE
pe3yibmambl desimenbHOCMU 04151
ux npedcmaeneHust u

paccmaenisimb dKyeHmbl

Bnademb: Hagbikamu
npedcmaeneHus pe3y/ibmamos
HUP nepeod HayuHbiM U
akademuuecKuM coobujecmeom

IT1IK-3.3:

3Hamb: OCHOBHble 3manbl
nodzomoeku HUP u
cocmasnerust npoekma HUP

Ymemb: ananusuposamb
NpoeKmMHylo OOKyMeHma-yuro Ha
ebinosnHeHue HUP

Bnademb: Hasblkamu
cocmas/neHus Uacmu NPoeKmHoii
00Ky-MeHmMayuu 015 nposedeHust
HHUpP

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0eMKOCTB, 3.e. 3
Yacos o yue0HOMY IJIaHY 108
B TOM UYHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32
- 3aHATHSA CEMHUHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1abopaTopHbIe PaGoThI) 0
- KCP 2
caMocTosATe/IbHasA paboTa 29
ITpomexyTouHas arrecTanus 45
JK3aMeH

3.2. CojepkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (pazdenam) C yKazaHuem

axkademuuecKux udacos u 8uobl yuebHbIx 3aHamuil)

0mee0eHHO20 HA HUX Ko/auuecmed

HaumeHoBaHue pas3fesioB U TeM AUCLHUTIIMHBI Bcero

B TOM 4unc/ie

(uacer)

KonTakTtHas pabora (paboTa Bo
B3aUMO/ENCTBIY C MperoaBaresiem),

CamocrosiTe/nbHast
pabota




yacel U3 HUX
3aHsATHS
CeMHUHapCKOro
3aHsTHs THIa o6yuarowerocs,
JIEKL]MOHHOTO | (pakTHueckre | Bcero qackl
THUMa 3aHsTHsI/Mabopa
TOpHbIe
paboThI), Uackl
0 0 0 0 0
o) o) o) P o)
0 0 0 0 o]
Pasgen 1. Ilepepaua currana B cBo60jHOM npocTpaHcTBe. CBsA3b MOLIHOCTe 9 5 5 4
TIPUHATOTO U NepefiaBaeMOro CUrHasIoB.
Paspen 2. MHorosyueBoe pacripocTpaHeHue curHana. Ksajpatuunas 9 5 5 4
(opmyiia BBeZleHCKOro JJIst MHOXKUTENS 0C/1ab/IeHusI.
Pa3zpen 3. 3amupanus curnana. Pacnipesenienue Penest u Patica. YactoTHast
JIACTIepCHsI CUTHa/A. YT/I0Basi JUCIIepCHsl CUTHaa U ero pOCTpaHCTBeHHast 9 5 5 4
KOppeJsLusl.
Paszen 4. Pa3HeceHHbI TpueM. BbIUrphIl B cCTeMe C pa3sHeCeHHbIM 10 5 5 5
TIpHeMOM.
Pazgen 5. BeposiTHOCTH GUTOBO# OIIMOKY B Pe/IeeBCKOM U PaiiCOBCKOM 12 6 6 6
HEeKOppe/MPOBaHHOM M KOPPeIMPOBaHHOM KaHaslax.
Pa3pen 6 OneHrBaHue KaHaaa B CUCTeMax CBsI3W, UCIoJb3ytomyx OFDM 12 6 6 6
CUTHaJIbI.
ATTecTarust 45
KCP 2 2
Wroro 108 32 0 34 29
Cojiep>xaHue pasje/ioB U TeM AUCHUILUIUHBI
Pazgen 1.
IMepemaua curHana B cBo6ofHOM npocTpadcTBe. CBsI3b MOLTHOCTE! TIPUHSTOTO U MePejaBaeMoro CUIHAJIOB.
Paspen 2.
MHoroJsyueBoe pacripocTpaHeHue curiana. KeagpatuuHasi popmysa BeeeHCKOT0 [71s1 MHOKHUTEIS
ocabeHvs.
Pazmen 3.

3amupanus curHana. Pacripesienenue Penest u Paiica. YacToTHast aucriepcusi CUTHana. YTI/10Basi AUCIepCyst
CUTHaJIa ¥ ero NPOCTPAHCTBeHHasi KOppesIsLysl.

Pazgen 4.

Pa3HeceHHBIV nIpHeM. BeIMIphIlI B cricTeMe C pa3HECeHHBIM [TPUEMOM.

Pa3nen 5.

BeposTHOCTE OUTOBOI OIIIMOKY B pesieeBCKOM M PaliCOBCKOM HEKOPPeTMPOBAHHOM 1 KOPPeTMPOBAHHOM
KaHajax.

Pazgen 6

OreHvBaHKe KaHa/la B CUCTeMax CBs3H, UCnoJb3youx OFDM curHaiisl.

[MpakTUyeckue 3aHATUSI /mabopaTopHble pabOTbI OPraHU3YKOTCS, B TOM 4YuC/e, B (popMe TpaKTHYeCKOi
MO/JITOTOBKU, KOTOpasi TipeAlyCMaTpyBaeT ydyacTHe OOyYarol[uXCsi B BBITIOJTHEHUU OT/AEIbHBIX 3/IeMEHTOB
paboT, cBsI3aHHBIX C Oyayliel mpodeccuoHaNbHOMN JeITe/TbHOCTBIO.

Ha mpoBefieHVe MpakTHUeCKWX 3aHSATHM / labopaTopHBIX paboT B (opMe TPAKTUYECKOM TMOATOTOBKH
OTBOJWTCS: O4Hasi hopma obyueHus - 4 4.

4. YuebOHO-MeTOHUECKOe 0DecriedyeHHe CaMOCTOSITe/TbHOM PadoThI 00yJaroIuXCs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

Hcrionb3yroTest BUZIbI CAMOCTOSITE/TbHOM paboThI CTy/IeHTa: B UMTa/IbHOM 3asie O1O/IoTe-KH, B
yueOHBIX KabrHeTax (1abopaTopusix), KOMIBbIOTEPHBIX KJIaCcCax, C JOCTYTIOM K pecypcam VIHTepHeT 1
B JOMAIIIHUX YC/I0BUsX. [TOPSZIOK BLITOJTHEHHSI CAMOCTOSITe/TbHOM paboThl COOTBET-CTBYET ITPOrpaMMe
KypCa ¥ KOHTPOJIMPYeTCs B XO7ie TIPOBe/IeHus] JIEKL[OHHBIX 3aHATHI 1 B KOHIIe Kypca Mpu
TIPOBe/IeHUH K3aMeHa 10 JaHHOH JUCLIUIIINHE.

CamocrosiTenbHast paboTa MoJKpervisieTcst ya4eOHO-MeTOANUYeCKUM U HH(POPMaLOHHBIM
obecrieueHreM, BK/IFOUAIOIIMM PeKOMeH/J0OBaHHbIe YueOHUKHU 1 yueOHO-MeToJuuecKre mocooms, a
TaK)Ke KOHCIIEKThI JIEKLMH.

5. @®oHA OLEHOYHBIX CPeJACTB //Il TeKYyIero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOH
aTrTecTalyH M0 JUCLHII/IMHE (MOAY/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKM Ppe3y/bTdTOB OﬁquHl/lﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TumnoBble 3asaHusa (oueHouHoe cpeacTBO0 - CobecefoBaHue) [Jisi  OLEHKH
chopmupoBanHocTa KommereHyuu ITK-1:

1. TloHATHe OTHOLIEHHS MOLHOCTY CUTHaIa K CpeZiHel MOLIHOCTH 1IyMa.

2. CBsi3b MOLIHOCTe} MPUHSITOTO Y TIepeJjaBaeMoro CUrHaloB B CBOOOZHOM IIPOCTPaHCTBe

3. Keagpatnunast ¢popmysia BBejeHCKOTO /17151 MHOXKUTeIS 0C/1absieHusi. 3aBUCUMOCTb MOIIHOCTH
TIPUHATOIO CUTHAjIa OT PaCCTOSTHUS.

4. K xakuM pagurodusnyeckuM 3¢ QeKTaM MpHUBOAUT MHOT0/yueBOe paclipoCcTpaHeHre CUrHasa?

5.1.2 TunoBble 3asaHusa (omeHouHoe cpeacrBo - CobOecefoBaHue) /I  OLEHKH
chopmupoBanHocTa KommereHuu ITK-2:

1. 3amupanus curHana. Pacripesenenve Penes v Paiica.

2. YacToTHas JUCIIEPCUS CUTHAMA, 00yC/IoB/IeHHas MOOUBHOCTRIO aboHeHTa. OddekT orepa.
3. VmmysibcHasi XapaKTepUCTHKA U YaCTOTHas repe/iaTouHast yHKIIMs KaHasia.

4. YrioBasi JUCIepCHsi CUTHAJIA U eT0 NTPOCTPaHCTBeHHast KOppesisLys.

5.1.3 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOeceoBaHue) /i OLEHKH
copmupoBanHocTi Komnerennuu ITK-3:

1. IIponyckHasi crioco6HOCTh KaHanoB. Teopema [lleHHOHa.
2. PasHeceHHbIi npueM. Pa3nuuHble BU/IbI pa3HeCeHUs!.

3. RAKE-nnpuemnuk B CDMA-cucreme.

4. BepoaTHOCTb OUTOBOI OLIMOKY B pesieeBCKOM KaHaJie.

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBo - CodeceoBaHme)



OueHka Kpurtepuu oLieHUBaHUs

Bce kommeTeHI[H (YaCcTU KOMIIETeHI[1i), Ha OPMUPOBaHKEe KOTOPBIX HarlpaB/ieHa
JVCLMIIMHA, C(OPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,
IIPEBOCXOZHO

P A MIPO/IEMOHCTPUPOBAHBI 3HAHUsI, YMEHUs1, B/IafleHusI [10 COOTBETCTBYIOLIUM

KOMIIETEHLIMAM Hd YPOBHE, BbILIE IIPeAyCMOTPEHHOTI'O nporpaMMoﬁ.

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OTJIUYHO JUCLIMTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIXKE «OT/IMUHO», TIPH 3TOM XOTS ObI

OJHa KOMIIeTeHIHA C(bOpMI/IPOBaHa Ha YPOBHE «OT/IUYHO».

Bce kommeTeHI[MHM (YaCcTU KOMIIETEHI[Hi), Ha OPMUPOBaHKEe KOTOPBIX HallpaB/ieHa
OueHb XOpOLLIO JUCLMIIIMHA, c(HOPMUPOBaHBI Ha YPOBHE He HIDKe «O04YeHb XOPOII0», TPU 3TOM

X0Ts ObI 0/JHa KOMIIeTeHIMsI COpMHUPOBaHa Ha YPOBHE « OUEHb XOPOILIO».

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
XOpOLLIOo JUCLMITIMHA, COPMUPOBAHBI HA YPOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 Obl

0JiHa KOMITeTeHLMs1 CHOpPMHUPOBAHA Ha YPOBHE «XOPOLIO».

Bce komneTeHIMM (4acTH KOMIIeTeHLIMH), Ha (hYOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIUTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIDKE «y/IOB/IETBOPUTETBLHO», TIPH
[[OBJIETBOPUTE/IEHO

Y P 3TOM XOTsi OBl 0ZJHa KOMITIeTeHL|si chOpMHUPOBaHa Ha YPOBHe

«y[10BJIETBOPUTEILHOY.

Xots 66 0jHa KOMIIeTeHL{Us1 chOPMUPOBaHa Ha YPOBHE «Hey/10B/IETBOPUTEILHOY,

HeY/I0B/IETBOPUTEJILHO N
HU OJJHa U3 KOMIeTeHLIU! He chopMUpOBaHa Ha YPOBHE «IIJIOXO0».

T/I0X0 XoTs ObI 0/THa KOMIIETeHIIMs1 ChOPMHUPOBAHA HAa YPOBHE «IJIOXO».

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yueHHs M0 JUCIUIIMHE ITPH ITPOMeXyTOUYHOH
arrecTanyy

IIIkasa oueHBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH

b

chopmu Hey/0BJIETBOP | Y/JO0BJIETBO 04YeHb

TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO

POBaHH UTEe/IbHO PHTE/IbHO XopoIo

0CTH

KoMIeT

eHIHI

(uHANK

aropa

AOCTHK He 3a4YTeHO0 3a4YTeHOo

eHus

KoMIeT

eHILUH)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIDKe o 3HaHUM B 3HaHUM B 3HaHWH B 3HaHWH B
TEOPeTUUECKOr0 MUHUMAJIEHBIX [OTyCTUMBI | 0OBeme, obneme, obneme, obneme,
MaTepuasa. TpeboBaHHMH. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbILLIAIOLLE
HeB03MO>KHOCTb Nmenu mecto 3HaHUM. 1o1eM oLeM yrolemM M MporpamMmy
OLIEHUTb TIOJTHOTY | TpyOble ommbku | [domyieHo rnporpaMMe | mporpamMme | IporpaMme | IOATOTOBKHU.
3HaHUI MHOTO TIOJTOTOBKM | MOATOTOBKM | MOATOTOBK
BCJIe/ICTBUE HerpyobIx . JonymieHo | . JomymeHo | u. Omubok




HECKOJIbKO
OTKasa HECKOJIbKO
HecylecTse
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
INpwu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbBIX YMeHUSI. BCE OCHOBHBI®
o CTaH/JapTHBIX PerreHs! PenteHs! Bce
YMeHHUH. PerteHsl Bce | OCHOBHBIE YMeHUSI.
3ajlad He THUIIOBbIE OCHOBHbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PerieHs! Bce
TIPOJIEMOHCTPUD | 3afjauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a7launl. OTZAeNbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3aflaunl.
OCHOBHBbIe ommbKaMH. | ommbKamu.
BCJ/Ie/ICTBUE BCe 33laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imermu | BeinosnHeHs! | BbinosHeHb!
OTKasa B TIOJIHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy6bie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKH 3alaHlsl, HO | B TIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIO/THEH HeJJ0YeToB
TIO/THOM HeKOoTopble
HefloueTaMH | bI BCe
obbeme c
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
Nwmeetcs
OtcyrcTBHE IIpogemoHC IIpogemoHc
MHHUMa/bH [IpogemoHc
0a30BbIX INpwu perennn ” TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBAaHbI IIpogemoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MOKHOCTb 3ajiau He HaBbIKU TIPU npu .
JUist HaBBIKY IIPA TBOPYeCKU
OLIeHWTb Ha/lMuue | TPOAEeMOHCTPUP pelieHnn pereHnu
Hapbiku peleHus pelLIeHnn TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNIo
BCJIe/ICTBUE HaBbIKU. VIMen X 33714 C HBIX 33724
X 3afia4 C X 3374 Oe3 HeCcTaHJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAllUHA
Ounenka YpoBeHb NOArOTOBKH
TPeBOCX0/{HO Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPLIX HarpaB/eHa
[JUCLIMIUIAHA, COpMHPOBaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHUss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIUINHA, ChOPMUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O4YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[IUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XO0pOLIo Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yjaoB/ieTBOopuTeNnb | Bce kommereHIMM (W4acTH KOMIIETeHLMH), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [JMCLIUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/lHa KOMIIeTeHL{1si CpOpPMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XOTs Obl OZ{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJIOXO0 XoTsi 6bI 0ZJHA KOMITETEHLMsT CHOPMUPOBAHA HA YPOBHE «ILIOXO»




5.3 Tumnosbie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMLIE AJIsA OLl€éHKH

pPe3y/bTdTOB 06y‘—IEHl/Iﬂ Had l'lpOME)KyTO"IHOi/'I dTTeCTdallUl C YKd3dHUE€EM KPUTEPpHEB HX

OIl€HUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKHU

copmupoBanHocTu KomnereHiuu [TK-1

1.

6.

5.3.2

OcnabsieHre curHana B cBOOOIHOM MpOCTpaHCTBe. JanbHOCTh PaJjiOCBsI3U B CBOOOAHOM
npoctpaHcTBe. Kakre nmapaMeTpsl CHCTeMbI CBSI3M OKa3bIBAIOT BIMSIHHE Ha JaTbHOCTh CBSI3U?

. [anbHOCTb Pa/iioCBSA3U C YUETOM OTpa)kKeHHsl CUTHasla OT 3eMHOM [TOBEPXHOCTH.
. MHoromnyueBoe pacripocTpaHeHHe CUTHasjla B KaHasle CBSI3U. 3aMHpaHKsl CUrHasa ¢ QyHKIUen

IVIOTHOCTH BEPOATHOCTH Pees.

. Bnusinvie MobubHOCTH abOHEHTa Ha CIeKTp pesieeBCKUX 3amupanuii. CriekTp [kelikca
. Ocnabsnenue curHana B cB00O0OJHOM MpocTpaHCTBe. JJanbHOCTh PafloCBs3U B CBOOOJHOM

IMPOCTPAHCTBe. Kakue MnapaMeTpbl CUCTEMBI CBSA3M OKd3bIBAIOT B/IMAHNKE Had Jda/IbBHOCTDb CBSI3U?
,Ha]'ILHOCTb PagroOCBA3U C YUETOM OTPAXKE€HUA CUTHAJIA OT 3eMHOM IMOBEPXHOCTH.

TunoBblie 3da/ldHUA (OHEHO‘IHOE cpeacrBo - KOHTPOJ’IbeIe BOHPOCBI) I OIl€HKH

copmupoBanHocTu KomnereHu [1K-2

1.

Ul W

5.3.3

MHoro/iyueBoe pacripoCcTpaHeHHe CUrHajia B KaHasle CBSI3U. 3aMUpaHusi CUrHana C QyHKLuein
TIJIOTHOCTH BeposATHOCTU Perest.

. Biusinue mobunbHOCTH abOHEHTa Ha CIIeKTp pesieeBCKUX 3aMupanuid. Criektp [Iketikca
. ImnysibcHast XxapakTepuCTUKAa MHOI'0JIy4eBOro KaHasna. BpemeHHast ucrnepcusi CUrHasia.
. Pa3HeceHHbI ripyeM, Kak Cpe/iCTBO O0OPHOBI C 3aMUpaHUSIMU CUTHAIA.

. YacroTHas nepesatouHasi GyHKLUs KaHana. PYHKLMS YaCTOTHOU KOTepeHTHOCTH.

. YTI/i0Bas AUCIepcys cUrHasa. I'ayccoBa Moze/b KaHasa CBA3U

TunoBbie 3ajaHus (oLeHOUHoOe cpeAcTBO - KoHTpo/ibHBIE BOMPOCHI) /i1 OLIEHKH

chopmupoBaHHocTH KommnereHnuu [1K-3

1.

SRR S

7.

[TpocTpaHCTBeHHAasi KOppessiLivsl CUrHasia

OtleHrBaHUe UMITY/ILCHOM XapaKTepHUCTUKU O/IHOJ/TyueBOro KaHasa

OtleHrBaHMe UMITY/ILCHOM XapaKTepPUCTUKH MHOT0J/TyueBOro KaHasa.

OtleHrBaHUe JJIMHBI UMITY/IbCHOM XapaKTepUCTUKU MHOT'O/Ty4eBOro KaHalia.
OtleHrBaHMe YaCTOTHOM repefaTouHou ¢GyHKIMK KaHana B OFDM cucremax CBsi3u
buToBbIe omrbKu repejaur HHPOPMALMK uepe3 MHOTOTy4eBOl KaHasl C pejieeBCKUMU
3aMUPaHUSIMHU

buToBbIe OMIMOKY MPU pa3HEeCEeHHOM TIpYeMe B pesieeBCKOM KaHase

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPo/IbHBIE BONPOCHI)

OueHka Kpurepuu oLieHUBaHUs

TIpeBOCXOJHO

Bce komneTeHIMM (4acTH KOMIIeTeHIIMH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/ieHa
JMCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIKE «TIPEBOCXOJHOY,
MIPO/IEMOHCTPUPOBAHBI 3HAHUS, YMEHUsI, BIaf€HUs 110 COOTBETCTBYIOLIM
KOMITEeTeHLIMSIM Ha YPOBHe, BbILLIE TTPelyCMOTPEHHOT0 TIPOTrPaMMOiA.




OueHka Kpurtepuu oLieHUBaHUs

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
OTJINYHO JUCLIMIUIMHA, COPMHPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0JiHa KoMIleTeHLus1 C(pOpMUpPOBaHa Ha YPOBHE «OT/IMYHO».

Bce xommeTeH1[uM (4aCTH KOMIIETEHIUH), Ha (HOPMHUPOBaHKE KOTOPHLIX HarpaBjieHa
OueHb XOPOILIO0 JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «0UeHb XOPOIII0», TTPU 3TOM
XOTsI ObI 0/THAa KOMITeTeHLHsI ChOpMHUPOBaHAa Ha YPOBHE « OUEHb XOPOILIO».

Bce komneTeH1MY (YacTH KOMIIeTeHLIMi), Ha ()OpMUpOBaHMe KOTOPBIX HallpaBjieHa
XOpOILO JTUCLIUTUTMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl
0JlHa KOMITeTeHLUs1 CHOpMHUPOBaHA Ha YPOBHE «XOPOLIO».

Bce kommeTeH1[uM (4acTH KOMIIeTeHIM), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «yI0B/IETBOPUTENBEHO», TIPH

V/IOBJIETBOPUTE/TILHO
5TOM XOT$1 GBI OfiHa KOMIIeTeHIst ChOPMHUpPOBaHa Ha YPOBHE
«Y[IOBJIETBOPUTE/ILHO.
XoTs1 6bl 0IHa KOMITETEeHLMs1 CHOPMUPOBAHA HA YPOBHE «HEY/[0BJI€TBOPUTE/ILHO»

HeY/I0B/JIETBOPUTE/ILHO . (opmitp P Y, P ’
HU Of[HA U3 KOMITETEHIMH He C(pOpPMUPOBAaHa Ha YPOBHE «ILIOXO0.

T/I0XO Xorst GBI 0fIHa KOMIIETeHL|s1 ChOPMHUPOBAHa HAa YPOBHE «IIIOX0».

6. YueOHO-MeTOUUYECKOE M HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. EpmosnaeB Buktop TumodeeBruu. MeTozibl 00pabOTKH CUTHA/IOB B a/IalITUBHBIX aHTEHHBIX pPeIleTKaX 1
KOMITeHCaTopax rnoMexu : yueb. mocobue st crygerroB HHI'Y, oOyyaromyxcsi o HampaB/ieHUSIM
03.03.03 "Paguodusuka”, 02.03.02 "dyHaam. uHbopMaTHKa ¥ UHPOPM. TeXHOIOTUU" U CIeLiMaTbHOCTH
10.05.02 "MUndopm. 6e3omacHOCTb TesleKOMMYHHKarl. cuctem" / HHI'Y. - H. Hosropog, : [6. u.], 2015
(Tun. HHI'Y). - 194 c. - 42.76., 20 3k3.

[lononHuTebHAS MUTEpaTypa:

1. EpmonaeB Buktop TumodeeBnu. TeopeTrueckrie 0CHOBBI 00pabOTKY CUTHAIOB B OeCITPOBOAHBIX
cucteMax cBsisu : MoHorpadus / HHI'Y. - H. Hosropog : M3a-8o HHI'Y, 2011. - 368 c. - ISBN 978-5-
91326-143-4 : 187.95., 68 3ks.

2. TuxonoB Bacummit IBaHoBHuY. CTaTCcTHUeCKas paguoTtexHuka. - M. : CoBeTckoe paauo, 1966. - 678 c.
T UL - 2.54., 3 5K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C COJiepKaHUeM IUCIUTTAHBI):



7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHaIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpencTtBaMu  00yueHMsl, KOMITbIOTepaMH, CIiel{daJi3upoBaHHbIM 00opyoBaHvem: [lisi oOyueHUs
JUCLIMIVIVHE KMMEIOTCSl CrelldaribHble TIOMeIlleHusl /il MpOBeJieHUsl 3aHATUM JIeKLMOHHOTO THIIA,
CeMUHApCKOT0 THWIa, TPYIIOBBIX W WHAWBUIYANbHBIX KOHCYJ/IbTAllUl, TEeKYILero KOHTPOJis M
MIPOMEXXYTOUHOUM atTecTauyu. CrieljiajbHble TOMeELeHHsl YKOMILJIEKTOBaHbl CIleLjalu3ipoBaHHON
Mebesnblo, TeXHUUECKUMM CpeZicTBaMU O0yueHMs], C/Iy)KallldMHU JJisi TIpejiCTaB/ieHuss MHQOpMaLuu
00/IBILION ayAUTOPHUH, KOMIIBIOTEPHBIM 000pyf0BaHMeM. [/t IpoBeieHusT 3aHATHI JIeKLIMOHHOTO THTIA
rpejiaraloTcss  HaboOpbl  IEMOHCTPALIMOHHOTO 000py/AOBaHUSI U YueOHO-HArsAHLIX T0COOUH,
obecrieunBaroLyie TeMaTUUeCKHe WTFOCTPALIMK, COOTBETCTBYIOLIHE TIPOrpPaMMe IUCIATUIMHBI.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEPHOM TEeXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusMu OI'OC BO mno HarmpaBiIeHHUO
nozArotoBKu/crietanbHocTy 03.04.03 - Pagnodusuka.

ABTtop(b1): ABepuH Wb MuxaiiioBuu, KaHAWJaT TeXHUUECKUX HayK.

3aBepyromuii Kadepoii: MasnblieB AsiekcaHAp AJieKCaHIpOBUY, JOKTOP (PU3MKO-MaTeMaThUueCKuX
HayK.

ITporpamma o/j00peHa Ha 3acelaHUM MeTO[UUeCKOM Komuccuu ot 18.12.2023, mpoTokon Ne 9/23.
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