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AHHOTaUs

Hucuunimua «Pagnorexuuka S5SG M NOCHEAYIONIMX — TMOKOJEHHI» BXOJUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HaIpaBJICHUIO [IOATOTOBKH/ CIEIMAILHOCTH 11.03.01 «PannorexHuka
HATPaBICHHOCTH/ CTICIIUATH3AIIH «PanuoTrexHu4yeckue  CUCTEMBI  PaJAMOJOKAUUU U
panuoHaBuranumy. Jluctunnuna peanusyercs kadeapoi «Ne22y.

JlucuuriuHa HaneeHa Ha (G OPMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIICTCHIIN :

[TIK-5 «Pagnotexnuka SG ¥ mOCIEAYIOMIMX TOKOJICHUW

ConepxaHve AMCIHUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YEHHEM
INPUHILIUIIOB TOCTPOCHUSI W AapXMTEKTYpbl CeTel MATOr0 IIOKOJIEHUS, aHaJIhu30M METOJI0B
MOJYJISAIUA ¥ MHOXXECTBEHHOTO [IOCTYIa, HUCCIECOBAHHEM OCOOCHHOCTEH pacipoCTpaHEHUS
PaAMOBOJIH B MMJUIMMETPOBOM M CyOTEpareplioBOM Hamna3oHax, a TaKKe C PacCMOTPEHHEM
texnonoruii MIMO, beamforming u ceTeBOro ymiIoTHEHUs aisi OOECIEYeHHs BBICOKOM
CKOPOCTH TI€peayu JaHHbIX, HU3KOH 3aJepKKHU U MaCCOBOTO MOJKIIOYCHHS YCTPOMCTB.

[IpenogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOMHe (QOpPMBI OpraHU3alUN
yueOHOro IMpoliecca: JEKINH, TPAKTUYECKUE 3aHTHSL

[IporpamMmmMoit AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopme sk3aMeHa (9 cemectp).

OO0mast TpyA0EMKOCTh OCBOEHUS JUCHIUILUIMHBI COCTABISET 3 3aUeTHBIX eAuHUIbI, 108
4acoB.

SI3bIK 00yUYeHUS IO JUCIUIUTUHE «PYCCKHM »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE
1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Henpto mnpenonaBanus aucuuiuinHbel «Paguorexnuka 5G U MOCIEAYIOMIUX
MOKOJICHUIN) ABJSETCS MOJydeHHe 00yJyaroMHCs HE0OXOIMMbIX 3HAHUN, YMEHUI U HaBBIKOB B
o0JacTH TMOCTPOCHHUS M OSKCIUTyaTallud MEPCIEKTHBHBIX CHCTEM IMOJABIKHON pPaaroCBs3Hy,
u3ydyeHue (QU3NYECKUX OCHOB M TEXHUYECKHX PEUICHHM, MpUMeHseMbIX B craHaaptax 5G u
paspabarbiBaeMbIX s TOKOJIeHUH 6G u BhIie. JluciuruimHa HampapieHa Ha GOPMUPOBAHUE Y
CTyICHTOB  CHCTEMHOTO  IIOHMMAaHMS  SBOJIOUMM  pPAaJUOTEXHOJOTMH,  MPUHLHUIIOB
MHOTOTIOIB30BATEIbCKOTO JIOCTYIA, METOJOB TOBBIIMICHUSI CIIEKTPaIbHOU 3PQPEKTUBHOCTH U
MOMEXOYCTOMYMBOCTH, a TaKKEe Ha CO3JaHWE TMOJACP)KUBAIOIICH 00pa3oBaTEIbHON Cpeabl,
CIOCOOCTBYIONIEH Pa3BUTHIO HHXKEHEPHOTO MBIIUICHUS U HABBIKOB CAMOCTOSITEILHOTO aHaIHN3a
HOBBIX TEXHUYECKUX PEIICHUN B 00JIACTH BBICOKOCKOPOCTHOM OecrpoBoiHOM CBs3u. OcBOCHUE
MaTepuana MPEeIOoCTaBISIET BO3MOXXHOCTh OOYYAIONIUMCS Pa3BUTh H IPOJEMOHCTPHPOBATH
HaBBIKM B 00JIACTH MOJICITMPOBAHMS PAJIMOKAHAIIOB, pacdyeTa 30H MOKphITHs ceTelt SG, BrIOOpa
ONTUMATBHBIX MAPAMETPOB AaHTCHHBIX PEUICTOK M OICHKH BIUSHUS JECTPYKTHUBHBIX (DaKTOPOB
(uaTepdepeHrs, 3aTyXaHue, MHOTOJy4eBOCTh) Ha KaueCTBO MPEJOCTaBISEMBIX YCIYT CBS3H C
y4eToM TpeOOBaHUN K HHM3KOHM 3a/iepiKKe, BHICOKOW MPOMYCKHOW CIHOCOOHOCTH M HAJIeKHOCTH
nepenay nH(GOpPMaIUY B CETSIX HOBOTO MOKOJICHUS.

1.2. JucuumuiiHa BXOIUT B  COCTaB  4YacTd, (HOpMHpPYyeMOH  ydacTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbI BRICIIIETO 00Opa30oBaHus (anee —
OIl BO).

1.3. IlepeueHb mIaHUPYEMbIX pe3yIbTaTOB OOYUYEHHUS 110 AUCLUITIIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbratamu ocsoeHus Ol BO.

B pesynbraTe u3yueHUs AUCHUUIUIMHBI OOyYalOUIUIiCS TOJDKEH 00JiafaTh CIeAYIOUIMMU
KOMIIETEHIIMSIMU WIIA UX 4acTsAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEACHBI B
tabnune 1.

Tabmuna 1 — IlepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Konn Koz v HanMeHoBaHMe HHIUKATOPA JOCTHIKEHUS
HAaUMEHOBaHUE

KOMIICTCHII KOMIICTCHII
KOMIICTCHIIN U

I1K-5.3.1 3HaTh NPUHLMIIBI OPraHU3aIUN
apXUTEKTyphl ceTeil 5G u nociaenyrommux
MTOKOJICHU I

[1K-5.3.2 3HaTh TeOpeTnUEeCKrE OCHOBBI U
MIPUHIUIIBI IOCTPOCHUS PaIUOTEXHUUECKUX
cUCTeM, pabOTaloIIKX C CUTHAJIAaMU CTaH/IapTOB
5G ¥ nocaeayomuX NOKOJICHUH, a TAKXKE UX
OTAEJBHBIX JIETAJICH, Y3JIOB U YCTPONCTB
I1K-5.3.3 3HaTh OCOOEHHOCTH CHHTE3A,
reHepaluy, nepeiayu u npuemMa
HIMPOKOIIOJIOCHBIX CUTHAJIOB CTaHAApTOB 5SG 1
MOCJEAYIOIIUX MTOKOJIECHUM

[IK-5.Y.1 ymeTs IpoBOAUTH MOETUPOBAHUE U
CUHTE3 IIUPOKONOJOCHBIX CUTHAJIIOB CTaHAPTOB
5G ¥ nocaeayomuX TOKOJICHUH

[1K-5.Y.2 yMeTh NpOBOIUTH MOAECIHUPOBAHUE
OTJEIIBHBIX JIeTaJIeH, Y3JI0B U YCTPOUCTB
PaAMOTEXHUYECKUX CUCTEM, pabOTAIONINX C
CUTHaJIaMH CTaHAapTOB 5G U MOCIEAYIOMUX
MTOKOJICHU I

[IK-5.B.1 BnageTh HaBbIKaMU pacyeTa OTACIbHBIX
JIeTaJICH, Y3JI0B U YCTPOMCTB PaIMOTEXHUYECKUX

IIK-5 PagnorexHuka
5G u nocaenyonmx
MMOKOJICHUI

[Ipodeccuonanbubie
KOMIICTCHIINH




cucreM, padoTaronux B ctanaapre SG
[1K-5.B.2 BnajeTs HaBBIKaMU PabOTHI C
COBPEMEHHBIMH CTaHAAPTHBIMU CPECTBAMU
M3MEPEHUI U aBTOMATHU3aI[MU ITPOLIECCOB
M3MEpPEHUI

2. Mecro aucuuiuivsabl B cTpykType OI1
JlucuumimHa MOXKeT 0a3upOoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS
IPU U3YYCHHUH CIETYIOIMIMNX AUCIUTIINH:
— «Teopus curHamoBy;

— «ludposast 06paboTka CUTHATIOBY;

— «PagnoTexHUYECKHE IIETIH U CUTHAJIBD;

—  «OCHOBBI TIOCTPOCHUS CHCTEM TTOIBIYKHOU PaIHOCBSI3N;
—  «AHTEHHO-QUACPHBIC YCTPOUCTBAY;

—  «DJEKTpOAMHAMHKA M PACTIPOCTPAHEHUE PATHOBOITH.

3HaHUs, TOJYYCHHBIE TPU M3YYEHUH MaTepualia JAHHOM TUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIFHOE 3HAYCHUE, TaK U HCIOIBb3YIOTCS PU U3YYEHHH APYTUX JUCIUIIINH!
— «Mmuoro¢pysnkiuonansusie PJICy;

— «llepcriekTuBHBIE MeTOIBI 00paboTkH HHPOopMammu B PTCy;
— «[ToMex0yCTOHYNBOCTD PAUOTEXHUICCKUX CUCTEM;

— «CHcTeMBl CBSI3U C MTOJIBUKHBIMH 00BEKTaMU;

- «AI[aHTI/IBHI:IC PAAUOTCXHUYCCKUEC CUCTCMbI»,

- «CHYTHI/IKOBLIG paaruOHABUTAIMOHHBIC CUCTCMbI»;

— «l[IpocTpancTBeHHO-BpeMeHHasi 00paboTKa paAHOCUTHATIOBY;
— «PagnoTexHUYECKHEe CHCTEMBI TIepeaud HHPOPMALIAN;

— «GamuTa nHpOpPMAIHU B PAAHOTEXHHUECKUX CHCTEMAX);

— «OCHOBBI IOCTPOCHUS TEICKOMMYHHKAIIMOHHBIX CETEH.

3. OOBEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHJIOB y4EOHOM
paboTHI 10 AUCUUIUIHHE (U paclpeielIeHHe dTOW TPYJOEMKOCTH IO CeMecTpaM) MPEACTaBICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCITUIITUHBI

TpynoeMKocTb 1o
Bun yaeOHOI paboThI Bcero cemecTpam
Ne9
1 2 3
Obwasn mpyooemKocmp OUCUUNTIUHBL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 8 8
AyoumopHnuie 3anamus, BCEro vac. 12 12
B TOM YHUCIIC:
nexuuu (JI), (gac) 4 4




npaktuueckue/cemunapckue 3anarus (113),

8 8
(gac)
nabopaTtopHbie padoTs (JIP), (yac)
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 9 9
Camocmosamenvnas paboma, Bcero (dac) 87 87
Buo npomesicymounoit ammecmayuu: 3a4er, IKs., DKs.,

mudd. 3ager, sk3amen (3auer, Audd. 3a4, Ok3.)

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpezenenue TpyI0€EMKOCTH TUCUUILIUHBI 110 Pa3esiaM U BUIAM 3aHSATUH.
Pazpgenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TPUBEJICHBI B TabIuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBIL, KX TPYAOEMKOCTb

Paznensl, TeMbI JUCLIMILIAHBI

Jlexiun
(gac)

I13 (C3)
(dac)

JIP
(gac)

KII/KP
(gac)

CP (uac)

Cemectp 9

Pazgen 1. ®usmdeckre OCHOBBI U CTAaHAAPTHI
panuorexuuku 5SG

Tewma 1.1. DBomonus CTaHIAPTOB COTOBOM cBsi3u (1G—
6G). Ocuosubie TpeboBanusa SG (eMBB, URLLC,
mMTC)

Tema 1.2. HacroTnsle pecypcesl 5SG: auana3onsl FR1 u
FR2 (mmWave). Oco6eHHOCTH pacTIpOCTpaHCHUS
MUJUTUMETPOBBIX BOJH.

Tema 1.3. MHoxecTBeHHBIN nocTyn B 5G: OFDM,
Filtered-OFDM, NOMA. Hymeposoruu u rubkue
napaMeTphl CHTHAJIOB

21

Pazgen 2. AHTeHHBIC CHCTEMEI U KaHAIIBHBIC MOJICIN
Tema 2.1. MaccuBHbIe aHTeHHbIE perieTku (Massive
MIMO). Metoabl pOPMHUPOBAHUS AHATPAMMBI
HamnpasieHHocTH (beamforming)

Tewma 2.2. Kanansusie monenu ais 5G (TDL, CDL).
BinmsiHzIe MHOTOJTYY€BOCTH, TOTUIEPOBCKOTO CABUTA H
3aMUpaHU.

Tewma 2.3. Ouenka kanana (CSI) u aganrarus MIMO-
koHdurypanuii (SU-MIMO, MU-MIMO).

22

Paznen 3. CereBble TEXHOJIOTHH U
MTOMEX0YCTOWINBOCTH B 5SG

Tema 3.1. Apxutexrypa cetu 5G (NSA/SA).
®dyukuunonansHoe pasaencaue (CU/DU). UnTepdeticer
Y TIPOTOKOJIBI.

Tewma 3.2. IlomexoycToiunBoe koaupoBaHue B 5G:
LDPC u nonsipasie koasl. Metonst HARQ.

Tema 3.3. MaTepdepeHItis 1 METOIbI €€ TOAaBICHUS B
wioTHBIX ceTsX (ICIC, CoMP).

22

Paznen 4. [lepcriextuBHble TexHOI0rHU 6G 1 beyond
Tewma 4.1. TepareprioBsie muanazonsl, RIS
(pexoH(pUTYpHpPYEMBIC HHTEIUICKTYaIbHBIC
MTOBEPXHOCTH).

Tewma 4.2. VIHTerpanus ¢ CIyTHUKOBBIMUA CUCTEMaMHU
(NTN) u cBsi3u B HeOeCHBIX ITaTHOpMax.

Tewma 4.3. VIcKycCTBEHHBIN UHTEIIEKT B
pamuountepdeiice (Al-native Air Interface).

22

HUroro B cemectpe:

87




Hroro 4 8 0 0 87
[lpakTHueckas TOATOTOBKA 3aKIIOYaeTCs B HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4arolMMUCST ~ OINpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei

poeCCHOHATILHOH IS TETLHOCTHIO.

4.2. CopaepxkaHue pa3/ieJIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IHIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

HazBanwme n COACPIKAHUE Pa3aCIOB U TEM JICKITMOHHBIX 3aHATHI

Y4eOHBIM IJIAHOM He NMPe1yCMOTPEHO

4.3.

[IpakTrueckue (CEeMUHAPCKHUE) 3aHATUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Ta6mmumma 5 — I[pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Tewmsbl npaktuueckux | @opMbl mpakTHYeCKHX | TpydOoeMKOCTb, |IPaKTHYECKOH |pa3iesnia
1/ 3aHATHUN 3aHATAN (dac) MOJTOTOBKH, | JUCIIUII
(dac) JIMHBI
Cemectp 9
Amnanus tpeboBanuii | Ilpakrtuueckas padora: 2
crannapra SG u AHATIU3UPYIOT
pacuer TpeboBanus eMBB,
SHEPreTUYECKOrO URLLC, mMTC
OroKeTa JIMHUU rapameTpam CUTHAJIOB,
CBSI3U BBITMOJHSIOT pacyeT
MOTEPh Ha Tpacce
(FSPL) u 6romxeta
MOIIIHOCTHU ISt
nuamna3oHoB FR1 u
FR2
Uccnenosanue PacuetHo- 2
napamerpoB OFDM- | rpaduueckas pabora:
CUTHAJIOB U PacCcUUTHIBAIOT
HymepoJoruii 5G JIUTEIBHOCTD
CUMBOJIA,
LHUKJIAYECKOTrO
npeduKca 1 HTHTEpBAI
MEXAY MOAHECYIIUMHU
JUIS pa3IMuHbIX
HYMEPOJIOTUH
(1=0,1,2,3.4),
cpaBHuBatoT CP-
OFDM u DFT-s-
OFDM
MonenupoBanue [IpakTrueckoe 2
kaHajgoB MIMO u 3aHSITHE:
HCCIIEJIOBaHHE PacCUUTHIBAIOT




METOIOB
beamforming

MIPOITYCKHYO
CIIOCOOHOCTH KaHaja
JUTST KOH(UTyparuid
MIMO (2x2, 4x4,

64x64), OlICHUBAIOT
¢dopmuposanue JJH

AHTEHHOM PEIIETKU U

3¢ (HeKTUBHOCTH

ITOJABJICHHS TTOMEX

AHanu3 KaHaIbHBIX
MOJ€eJIEr U
IMOMEXO0YCTONYMBOCTH
B 5G

[TpakTryeckas padora:
MOJICITUPYIOT
UMITYJIbCHYIO

XapaKTEPUCTHKY
kanana (TDL/CDL),
ctpost rpadguku BER
st LDPC u
MOJISIPHBIX KOJIOB,
OLICHUBAIOT BIIUSIHUE
MHOTOJTY4€BOCTH U
JIOTUIEPOBCKOT'O CIIBUTA

Bcero

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI M UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne T 0EMKOCTb, | IPAKTUUECKOH | pa3geiia
HaumenoBanwne 1abopaTopHbIX paboT pya > | TP pasit
1/ (qac) MOJATOTOBKH, | JHCIIHAI
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

Bcero

4.5. BeInosHEeHNE KypCOBOTO MPOEKTa/ KYpCOBOH pabOTHI
V4eOHBIM IJIAHOM HE MPELYCMOTPEHO

4.6. CamocrosarenbHas paboTa 00yJaroIMXCs
Buapl camocTosTenbHON paboTh M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PaOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocrosiTensHOM paboThI
yac yac
1 2 3
N3ydeHne TeopeTUIecKoro MaTepuana 60 60

nucturuael (TO)

KypcoBoe npoektupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)

[ToaroroBka K TeKyIemMy KOHTPOJIIO
ycneBaemoctu (TKY)

10 10

Homamuee 3ananue (/13)

KouTtponbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka kK IpOMEKYyTOYHOMN
arrectaruu (I1A)

7 7

Bcero:

87 87

5. IlepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXcst M0 JUCIUTUTMHE (MOJIYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHaibl Ul CaMOCTOSTEIbHOW paboThl 00yJaromMXCsl yKa3aHbI B

1.1 pa3aesnnos 6-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NTPUBEJEH B TaOIuLE 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

KomuecTtBo

AK3EMILIPOB
B OMOJIMOTEKE

(kpome
IEKTPOHHBIX

9K3EMILIIPOB)

URL: https://e.Janbook.com/book/212156 —
Pexxum Jtoctyna: s aBTOPU3HPOBAHHOTO
[OJIb30BATEIA.

3eipsiHOB, FO. T. OcHOBBI
PaAMOTEXHUYECKUX CUCTEM :
yaeOHoe nocobue / FO. T.
3eipsiHOB, O. A. benoycos, I1. A.
®dearoHnH. — 2-¢ u37., nepepad. u
non. — Cankr-IlerepOypr : Jlans,
2022. — 192 c. — ISBN 978-5-
8114-1903-6. — Tekcr :
AIIEKTPOHHBIH // JIaHs :
3JICKTPOHHO-0MOIMOTEYHAS
cuUcTema.

URL: https://e.Janbook.com/book/118185 —
Pexum noctyna: it aBTOpU3UPOBAHHOTO

IIOJIB30BATECIIA.

®unarona, C. T,
PaI[I/IOTeXHI/I‘-ICCKI/IC CUCTEMBI .
yuebnoe nmocoodue / C. I'.
®uaroBa. — HoBocuOupcek :
HI'TY, 2018. — 119 ¢. — ISBN
978-5-7782-3518-2. — Tekcr :
3JIEKTPOHHBIN // JIaH® :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema.

URL: https://e.lanbook.com/book/6050 —
Pexum noctyna: it aBTOpU3UPOBAHHOTO

IIOJIB30BATECIIA.

PannonokaioHHbIE CUCTEMBI :
yuebnuk / B. I1. bepasimes, E. H.
l'apun, A. H. ®omuH [u ap.] ; mox
o0meit pempakmueit B. I1.
bepnpimesa. — KpacHosIpek :




CoVY,2011. —400 c. — ISBN
978-5-7638-2479-7. — Texkcr :
3NIEKTPOHHBIH // JlaHs :
AIIEKTPOHHO-OUOTHOTEHAS
cucrema.

URL: https://e.Jlanbook.com/book/404444 —
Pexxum Jtoctyna: s aBTOPU3HPOBAHHOTO

IIOJIB30BATECIIA.

JlozoBckuit, . @. Teopus u
TEXHHMKA PaJHOJIOKaINY : yueOHOe
nocobue / U. ®. JIo3oBckuid. —
Hosocubupck : HI'TY, 2022. —
216 c. — ISBN 978-5-7782-4774-
1. — TekcT : 3NeKTPOHHBIH //
JlaHb : 3IEKTPOHHO-
O6ubauoTeyHas cucrema.

URL: https://e.Jlanbook.com/book/153680 —
Pexxum toctyna: i aBTOPU3HPOBAHHOTO

IIOJIB30BATECIIA.

I'ensrop, A. JI. Texnonoruu
MOOWJIBHOM CBSI3U: cTaHaapThl SG
: yuebHOe ocobme / A. JI.
I'ensrop, B. B. Komapos. —
Canxkr-IlerepOypr : Jlans, 2020.
— 196 c. — ISBN 978-5-8114-
2435-1. — TeKcT : 2NeKTPOHHBIN
// JIaHb : 3I€KTPOHHO-
O6ubnuoTeyHas cucrema.

URL: https://e.Janbook.com/book/199766 —
Pexum nocrtyna: 11t aBTOpU3UPOBAHHOTO

IIOJIB30BATECIIA.

[lysanos, B. I1. Cuctemsl
MoOMIIBbHOM cBsizu: oT 1G 10 5G :
yuebHoe nocobue / B. I1.
[ysanos, B. B. Komapos. —
Mocksa : I'opsiuas nuHuAA —
Tenexom, 2021. — 288 ¢. —
ISBN 978-5-9912-0531-3. —
Tekcr : anexTponHsii // JlaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema.

URL: https://e.lanbook.com/book/170023 —
Pexum noctyna: it aBTOpU3UPOBAHHOTO

IIOJIB30BAaTECJIA.

Kitoes, 1. C. Ludposas
00paboTKa CUTHAJIOB B CUCTEMAaxX
CBSI3U TISITOTO MOKOJICHHUS
yaebnoe nocobue / JI. C. Kinroes,
A. B. KokopeB. — HoBocubupck :
HI'TY, 2021. — 148 c. — ISBN
978-5-7782-3366-9. — Tekcr :
AIIEKTPOHHBIH // JIaHs :
AIIEKTPOHHO-OUOTHOTEUHAS
cucrema.

URL: https://e.Jlanbook.com/book/245636 —
Pexxum toctyna: s aBTOPU3HPOBAHHOTO
[OJIb30BaTEIA.

AHTeHHBI U ycTporictBa CBY st
cucreM 5G : yueOHOE mocobue /
nox pen. A. E. 3r03t0kuHa. —




Boponex : BI'TY, 2022. — 216 c.
— ISBN 978-5-7731-0598-5. —
Texcrt : anexTpoHHbI // JlaHs :
AIIEKTPOHHO-OUOTHOTEHAS

cucrema.
URL.: https://e.lanbook.com/book/187567 — | TloMex0yCcTOHIMBOCTh

PesxxuMm poctyna: 1uist aBTOPU3UPOBAHHOTO PaTMOTEXHUYECKIX CHCTEM :
MOJIb30BaTEJ. yueOHoe mocobue / [1. B. Arees,

B. B. I'ankun, I1. A. ®eqronnn. —
Canxkr-IlerepOypr : Jlans, 2021.
— 176 c. — ISBN 978-5-8114-
2807-6. — TeKcCT : 2IEKTPOHHBIN
// JIaHb : 3€KTPOHHO-
O6ubnuoTeyHas cucrema.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuna 9 — IlepedyeHb 3IEKTPOHHBIX O0pPA30BATENBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

http://e.lanbook.com | DnexTpoHHO-OMOMMOTEYHAs cucTema JIaHb

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp TpPOrpaMMHOrO OOECIIEYEHHSI, HCIOIb3YyEeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONIB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadmure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne i/t HanmeHnoBauue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIICHUHU 00Pa30BaTEIHHOIO MPOIIecca MO JUCIUILITNHE

[lepeuenp MCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6muma 12 — CoctaB MaTepuanibHO-TEXHUUECKOM 0a3bl




Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

JlekunoHHas aynutopust

2 MynpTrMenuiiHas JIEKUMOHHAS Ay TUTOPUS

10. OneHouHble cpeacTBa ISl IPOBEACHUS TPOMEKYTOUHON aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUISL IPOBEIEHUS MPOMEXYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUTIINHE TTPUBE/IeH B Tadmwmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaiuu [lepedeHb OIIEHOYHBIX CPECTB
Cnucok BONpoCcOB K IK3aMEHY;
OK3aMeH OK3aMeHAaIMOHHbIE OUJIETHI;
TecThl.

[Ipumeuanue: *sx3aMeHaIIMOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB U 3a/1a4 TaOauus 15.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMHUC TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBbl  YHHBEPCHUTETa,  IpaBUiIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI cpOPMHUPOBAHHOCTH KOMITETEHIUH

OreHKa KOMITETEHITUHN

XapaxkTteprcTrka chOpMUPOBAHHBIX KOMITETEHIUI
5-0aiuIbHAs IKaIa paKTep (opnp

OOyuaromuiics:

— r1y0OKO ¥ BCECTOPOHHE YCBOWJI MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JIOTUYHO, TTOCJICIOBATEILHO M TPAMOTHO €TI0 U3JIaraeT;

— OMHpasICh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIBHON JUTEPATYPHI,
COTJINYHOY TECHO CBSI3bIBACT YCBOCHHBIC HAYYHBIE IMOJIOKECHHS C MPAKTUYECCKON
«3a4TEHO» NeSITeIbHOCTHIO HAIPABJICHHS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BhIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOJBI M 000OIIEHNS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUATHM3UPOBAHHBIX HOH)ITI/I*I‘/:Ik.

— npaBuwiIbHO BRIMOIHMWI OT 90% 10 100% TecToBbIX 3a1aHUM

OO0yuaromuiicst:

— TBEP/IO YCBOWJ MPOTPAMMHBIA MaTepuall, TPaMOTHO U TI0 CYIIECTBY
W3JIaraeT ero, ONnupasch Ha 3HAHUSI OCHOBHOM JTUTEPATYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPOITIO) — YBSI3BIBAET YCBOGHHBIE 3HAHMS C TPAKTUYECKOH JEATEITHHOCTHIO
«3aUTEHO» HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOXKEHUS;

— JIenaeT BBIBOJLI M 0000IICHHUS;

— BJIaJICET CUCTEMOM CIIEIIMATM3UPOBAHHBIX MOHITHH. I

— npaBWIIbHO BBINOJIHWI OT 70% 10 89% TECTOBBIX 3aJaHUIl .

— 00y4arouiics yCBOMJI TOJIBKO OCHOBHOM MpPOTpaMMHBIA Matepual,
[I0 CYLIECTBY H3JIaracT €ro, ONMpasChb Ha 3HAHUA TOJBKO OCHOBHOM

JTUTEePaTypHI;
«Y/IOBJIETBOPUTENIHHOY» | — JOIMYCKAaeT HECYIIECTBEHHbIE OIUOKA U HETOYHOCTH;
«GAuTEHO» — UCHIBITHIBACT 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHUW 3HAHHM
HaIpaBIICHUS;

— c1a00 apryMeHTUPYET HayJYHBIC MOJIOKEHHS,
— 3aTpyiHAeTCs B OPMYJTUPOBAHUH BBIBOJIOB U 0000IICHUH;




OreHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxTepucTrka cpOpMHUPOBAHHBIX KOMITETEHIUI

— YaCTUYHO BJIaJACCT CHCTeMOfI CHGI_II/IaJII/BI/IpOBaHHBIX HOH)IEI;II\/JI.
— MPaBWJIBHO BBITTOIHUI OT 51% 10 69% TecToBBIX 3a1aHMi

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaromuiicss HE YCBOWJI 3HAYUTEIBHOW YacTH IMPOTPAMMHOIO
MaTepuaia,

— JOITyCKacT CYHICCTBCHHBIC OIJ_II/I6KI/I u HETOYHOCTHU npu
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HalpaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE TOJTOKECHUS;
— He GOpMYITUPYET BHIBOJAOB U 000OIICHUIA.

o Rk
— MPaBUJIBHO BBITTOIHWI MeHee 51% TeCTOBBIX 3ajaHui .

10.3. TunoBble KOHTPOJIbHBIE 33JAHNS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) i s5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuna 15 — Bompocs! (3agaun) u1sl 9K3aMeHa

Kon
No /it [Tepedenn BOMpOCOB (3a1a4) U1l SK3aMEeHa HHKATOPA

OBomonys  ctaHAapToB cotoBoil cBszu (1G—6G). OcHoBHbIE

1 TpeboBaHus U crieHapun ucnonb3oBanus 5SG (eMBB, URLLC, | TT1K-5.3.1
mMTC).

) Yactorueie puanazonbel 5G (FR1 u FR2). Ocobennoctn MK-5.3.1
pacnpocTpaHeHUs PaJruoBOIH B MUJUIMMETPOBOM JIHAIIa30HE. o
Texnonorus OFDM B 5G: npuHIUNBI MOCTPOCHHUSI, TapaMeTpbl

3 curHanos, Hymepojoruu. CpaBuenue CP-OFDM wu DFT-s- | [IK-5.3.1
OFDM.
MmuoxectBennblii noctyn B 5G: OFDMA, SC-FDMA, NOMA.

4 IK-5.3.1
[TpuHIUTIBEI pabOTHI ¥ 00JIACTH PUMEHEHHSI.

5 Apxutektypa cetu 5G: pexxumbl NSA u SA. OyHKIMOHATBEHOE MK-5.3.1
pasnenenune (CU/DU). UaTepdeiickl 1 pOTOKOJIBL. o
MaccuBnbie anteHHble pemietku (Massive MIMO): npuHIMITBI

6 paboThl, KOH(Urypauuu (SU-MIMO, MU-MIMO), | T1K-5.3.2
MPEUMYIIIECTBA U OTPAaHUYCHHS.
Metonst  (opMUpOBaHUS ~ JAMAarpaMMbl  HaNpaBJIE€HHOCTHU

7 . [1K-5.3.2
(beamforming): knaccudukamnms, anropuTmsl, 3PPEKTHUBHOCTS.

] Kananwsasie mogemu aist SG (TDL, CDL). [TapameTpbl kaHAIIOB, K-5.3.2
BIIMSIHME MHOTOJIYY€BOCTH U JIOTJIEPOBCKOTO C/IBUTA. T
Onenka kanana (CSI) B 5G: meTonbl, oOpaTHas CBA3b, alallTalys

9 . I1K-5.3.2
MIMO-koHburyparmii.
ITomexoycToitunBoe komaupoBanme B 5G: LDPC wu monspHbie

10 koAbl [IpuHIUnBl KoAMpOBaHUS/ IeKOAUpoBaHus, cpaBHuTenbHas | [1K-5.3.2
XapaKTEepUCTHKA.

11 Metonet HARQ B 5G: mnpuHmmmbl  paboOThI,  THIIBI, K-5.3.2
3¢ (HEKTHBHOCTB.

12 WuTepdepennmst B MIOTHBIX ceTsax 5G. Metoapl momaBiIeHUs MK-5.3.2
untepdepenmu: ICIC, CoMP, elCIC. o
Ouepretudeckuii Oro/pker nuHun cBsizu 5SG. Pacuer moteps Ha

13 I1K-5.3.3
Tpacce, 6ropxera MomrHocTH st FR1 n FR2.,

14 [InanupoBanne cern S5G: pacyeT 30H MOKPBITHSA, YaCTOTHOE K-5.3.3
TUTAHWPOBAHNE, pa3MeleHIe 0a30BbIX CTAHITHH. T

15 Anann3 mnomexoycrtoiunBoctu cucteMbl S5G. BepositHocts | [TK-5.3.3




o6utoBoii ook (BER) amst paznuyuHbix MOAYISAUUN U KOJOBBIX
CKOPOCTEH.

16

MeTtonpl MOBBIILIEHUS cHekTpaibHOM 3ddexTuBHOCTH B 5G:!
MOJyJIsiUs BEICOKOro nopsiaka, MIMO, arperanus Hecynux.

IK-5.V.1

17

CereBbie TexHonormm S5G: Network Slicing, SDN, NFV.
[TpUHIMITBI ¥ IPAKTHYECKAs peaIn3allusl.

IIK-5.Y.1

18

VYmpasnenne MoOWiIbHOCTBIO B S5G: XEHIOBEp, MPOIETYpPhI
NepeKIIoueHus], ynpasieHue paauopecypcamu (RRM).

IIK-5.Y.1

19

3agepxkkn B ceTax S5G: HCTOYHHWKH 3a/€PKEK, METOJbl HX
cumxenns wit URLLC.

IK-5.V.1

20

3amava: paccuMTaTh MPOMYCKHYK CIIOCOOHOCTh KaHaima MIMO
I 33JaHHOM  KOHQWIypalii aHTeHH ¥ OTHOIICHHS
CUTHAJI/TIIyM.

[IK-5.Y .2

21

3ajada: TOCTPOUTH JUArpaMMy HampaBIE€HHOCTH JUHEHHOU
AHTCHHOM pEIIeTKH Ui  3aJaHHBIX IApaMeTpoB  (YUCIIO
HJIEMEHTOB, PACCTOSTHIE MEX1y HUMHU, YTOJl CKAHUPOBAHUS).

[IK-5.Y .2

22

3anava: paccuutaTth napameTpel OFDM-curnana (JuMTeiabHOCTh
CUMBOJIa,  UUKIMYECKUH  MpeduKC,  HUHTEpBAT  MEXIY
MOJTHECYITUMHM) JJIs1 33 JaHHOH HYMEPOJIOTHH.

IIK-5.Y .2

23

3amaga: moctpouth Trpadmk BER mmst LDPC wmm momspHOTO
koja B kKaHae ¢ AWGN nmnpu 3agaHHBIX MapaMerpax
KOJMPOBAHMSL.

[IK-5.Y .2

24

HpaKTI/I'—IeCKOC 3aJlaHUuC. OMNPCACIUTL 30HY IIOKPBLITUA 6aszoBoi
CTaHII N 5G ¢ YUYE€TOM BBICOTBHI IMOABECA AHTCHH, YaCTOTbI U
MOIIIHOCTH NIEpCAaTIHKaA.

IIK-5.B.1

25

[IpakTuyeckoe 3amaHue: BBHIOpATh MapaMeTPbl  AHTCHHOM
pemeTku (YUCIIO 3JEMEHTOB, KO3(PQPHUIMEHTHl YCWICHHUS) IS
oOecrieyeHnsl 3aIaHHOM TPOITYCKHOW CITOCOOHOCTH B YCIIOBHSX
TOPOJICKOM 3aCTPONKH.

IIK-5.B.1

26

[IpakTudeckoe 3ajaHue: OIECHUTH BIMSHUE HHTEp(EpeHIUH Ha
Ka4eCTBO CBS3M B 3aJIaHHOM KOH(HUTypaluu CETH U MPEITIOKHUTD
METO/]Ibl €€ CHHKEHHUSI.

I1K-5.B.1

27

[IpakTuueckoe 3agaHue: TPOBECTH CPABHUTENBHBIA aHAIHU3
3(¢(GEKTUBHOCTH  HUCMOJB30BAHMUS  PA3IUYHBIX  HYMEpOJOTHUIl
OFDM nns passbix cuenapueB 5SG (eMBB, URLLC, mMTC).

IIK-5.B.1

28

[TpakTHueckoe 3aaHWe: pacCUUTaTh DHEPTETUUCCKUN OFOJKET
JUHUM CBS3M Ui 33JaHHOTO cleHapus (TOpoickas cpena,
HAJIMYHUE NPENSTCTBHI) U OIPEIEIUTh 3a1ac 0 MOIHOCTH.

IIK-5.B.2

29

[IpakTuueckoe 3anaHue: OLICHUTH BO3MOXHOCTH NPUMEHEHUS
texHonoruii 6G (teparepuoBsie auama3onbl, RIS, NTN) mns
yIIy4IIEeHHs XapaKTEePUCTHK CUCTEMBI CBSI3H 10 cpaBHEHUIO ¢ 5G.

IIK-5.B.2

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabiaeHsl B Taduuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne /1

[Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3ayera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuens TeM Uil BHIOJHEHUS! KyPCOBOTO IPOEKTa/ KypCcOBOW pabOThl MpeAcTaBlIEHBI

B Tabnure 17.

Ta6mmma 17 — [lepedenb TeM 151 BRITTOJIHEHHS KYPCOBOT'O MPOEKTA / KYpCOBOM pabOTHI

Ne i/t

[TpumepHbIii TepeyeHb TeM Ui BBIIOJIHEHHS KypCOBOTO IPOEKTa/ KypCOBOH

paboThl




] Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bomnpocst

MpeICTaBICHEI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

OJi1 IPOBEACHUA HpOMe}IQYTO‘IHOfI arrecrTauiiin B BHUAC TECTUPOBAHHA

Ne /1

IIpuMepHBIii IepeyeHsb BOIIPOCOB IS TECTOB

Kon
WHIUKATOpa

HNucrpykuus: [pounTaiite Bonpoc, BBIOEpUTE OJMH MPaBUIbHBIN BapuaHT
OTBETA U 3aIUILIUTE apryMEHT, 000CHOBBIBAIOIINI BHIOOP OTBETA.

Bonpoc: Kakoii yacToTHbIl 1uamna3on ucnoiabzyercs B SG mns
o0ecrieyeHuns! BBICOKOH CKOPOCTH Mepeayn JaHHBIX Ha KOPOTKHUX
paccTosiHusX?

1. dmamazon FR1 (cy6-6 I'T')
2. Jlnamazon FR2 (MMWave)
3. llnamazon KB

4. Jlnanazon YKB

I[MpaBuabHbIii oTBeT: 2. [lnanazon FR2 (MmmWave)

OobocnoBanme: J[nanazon FR2 (MunmnumeTpoBbie BonHbl, 2452 I'T'1y)
o0amaeT MUPOKOH TMOI0COH YaCTOT, YTO MO3BOJISAET JOCTUTATh CKOPOCTEH
nepenayu JaHHbIX 10 20 ['61T/c, 0AHaKO MMEEeT OrpaHuYEeHHYIO JaJIbHOCTb
JICVCTBUS M IOJIBEPKEH 3aTYXaHUIO B aTMoc(epe U MpensTCTBHSIX.

HNucrpykuus: [pounTaiite Bonpoc, BHIOEpUTE OJMH NMPaBUIbHBIN BapuaHT
OTBETA U 3aIUILIUTE apryMEHT, 000CHOBBIBAIOIINI BHIOOP OTBETA.

Bomnpoc: Kakas TexHOJIOTHSI MHOXKECTBEHHOTO JIOCTYIA UCTIONb3yeTcs B 5SG
NR mig aucxomsmiero kagaia?

1. FDMA
2. TDMA
3. OFDMA
4. CDMA

[paBuabhbiii oTBeT: 3. OFDMA

Oo6ocHoBanme: B 5G NR 17151 HUCXOs11I€TO KaHAaa UCIIOJIb3YEeTCs
OFDMA (Orthogonal Frequency Division Multiple Access), koTopas
o0ecrneunBaeT BHICOKYIO CIIEKTPaIbHYIO 3G (EeKTUBHOCTh, YCTOWIHBOCTH K
MHOTOJTYy4€BbIM 3aMUPAHUSIM U THOKOE pacpeie]ICHUe PECYPCOB MEXKITY
MI0JIb30BATEISIMHU.

HNucrpykuus: [pounTaiite Bonpoc, BBIOEpUTE OJMH MPaBUIbHBIN BapuaHT
OTBETA U 3aIUILIUTE apryMEHT, 000CHOBBIBAIOIINI BHIOOP OTBETA.

Bonpoc: Uro Takoe Massive MIMO B cucremax 5G?

1. OgHa aHTEeHHA ¢ BEICOKUM KOA(POHUITMECHTOM YCHUIICHUS

2. AHTeHHas penieTka ¢ OOIBIINM YHCIIOM AJIeMeHTOB (64, 128 u Goee)
3. JIBe aHTeHHBI 7151 pa3HECEHHOT O TpHeMa

4. Yetsipe antenus! 1151 MIMO 4x4




IIpaBuabHbIN 0TBeT: 2. AHTEHHAs peleTKa ¢ OOJIBIINM YUCIIOM
anemeHTOB (64, 128 u Gonee)

Oo6ocHoBanme: Massive MIMO npeanonaraeT Ucnoyib30BaHUE aHTEHHBIX
pELIETOK C OOJIBIINM KOJIMYECTBOM 3JIEMEHTOB (00bI4HO 64, 128 nnu
6osee), 4TO MO3BOIAET (POPMHUPOBATH Y3KHE AUATPAMMBbI HAIIPABICHHOCTH
(beamforming), yBeTMIMBaThH MPOIYCKHYIO CTIOCOOHOCTH U 00CITY>)KHBATh
OJTHOBPEMEHHO OOJIBIIOE KOJTMYECTBO MOJIb30BATEICH.

HNuctpykuus: [IpounTaiite Bompoc, BRIOSPUTE OMH MPABIIIBHBIN BapUAHT
OTBETA U 3aIUILUTE apryMEHT, 000CHOBBIBAIOIINI BHIOOP OTBETA.

Bonpoc: Kakue nomexoycroitunBbie Kokl UCTONB3yIOTCS B SG NR?

1. Tonbko CBEPTOUHBIE KOJIBI
2. LDPC u nonsipubie KOMBI
3. Koxsr Punma-Conomona

4. Konpl XoMMHHTA

[MpaBuabhbiii oTBeT: 2. LDPC 1 nomnsipabie KOJbI

Oo6ocHoBanme: B ctannapre SG NR 17151 KaHaJIBHOTO KOJIMPOBaHUS
ucnonp3ytorcss LDPC-konbl (114 KaHaJIOB Mepeayu JaHHbIX) U TOJSpHbIE
KOZbI (17151 KaHAJIOB YIIPABJIEHUS ). DTU KOAbI 00ECIIEYUBAIOT BHICOKYIO
MOMEXOYCTOMYMBOCTD U 3PPEKTUBHOCTD JEKOAUPOBAHUS, TPUOIHNKAICH K
MPOIYCKHON CIIOCOOHOCTH KaHaJa.

HNuctpykuusi: [IpounTaiite Borpoc, BRIOSPUTE OMH MPABIIBHBIN BapUaAHT
OTBETA U 3aIHIIUTE apTyMEHT, 000CHOBBIBAIONINIT BEIOOp OTBETA.

Bonpoc: YUro Takoe Network Slicing B 5G?

1. Paznienenne 4acTOTHOTO CIEKTpa MEXKy OllepaTopaMu

2. Co3lanue BUPTYaJbHBIX JIOTHYECKUX CETEH JUIsl pa3iMyHbIX CIICHapHeB
MCIOJIb30BaHUS Ha OIHOM (pU3MUecKOr HHPPACTPYKType

3. Arperaiust HECyIIMX YaCTOT

4. Meton ympaBJieHHs: MOLUTHOCTBIO MepeaaTInKa

[paBunbHbiii oTBeT: 2. Co3/1aHNe BUPTYAIbHBIX JIOTHUYECKUX CETEH sl
Pa3NUYHBIX CIICHAPUEB MCIIOIB30BaHUS HA OJTHON (PU3UUECKOM

UHpPACTPYKTYpe

Oo6ocHoBanme: Network Slicing mo3BossieT co3gaBaTh U30JIMPOBAHHBIE
JIOTUYECKHE CeTH (Cpe3bl) C MHIUBUAYAIbHBIMU MapameTpaMu QoS s
paznuunbix ciueHapueB (eMBB, URLLC, mMTC) na ognoit pusnueckoit
WHPPACTPYKTYPE, 9TO 0OECTIEUNBAET THOKOCTh U 3PPEKTUBHOCTh
WCTIOJIb30BaHUSI PECYPCOB.

HNuctpykuus: [IpounTaiite Bompoc, BRIOSPUTE OMH MPABIIIBHBIN BapUaHT
OTBETA U 3aIHIIUTE apTyMEHT, 000CHOBBIBAIONINIT BEIOOp OTBETA.

Bompoc: [[ist kakoro ciieHapusi UCIIOIb30BaHUs SG KPUTHUECKU BayKHA
HU3Kas 3aepxka (Menee 1 mc)?

1.eMBB
2. URLLC
3. mMTC




4. Bce cuieHapu¥ OIMHAKOBO
[paBuabubiii otBeT: 2. URLLC

Oo6ocnoBanme: Cuenapuiit URLLC (Ultra-Reliable Low Latency
Communications) IpeabsBISET KECTKHE TPeOOBaHUS K 3a/1epkke (MeHee |
MC) ¥ HaJIC)KHOCTH (BEPOSTHOCTH omuOKu 10” ° ), 4TO HEOOXOIMMO ISt
KPUTUYECKH BaXKHBIX PUIIOKEHHI: aBTOHOMHOE yIIpaBlICHHE,
JMCTAaHIIMOHHAS. XUPYPIHsl, IPOMBIIIJICHHAS aBTOMATH3AIHS.

HNucrpykuus: [pounTaiite Bonpoc, BBIOEpUTE OJMH MPaBUIbHBIN BapuaHT
OTBETA U 3aIUILIUTE apTryMEHT, 000CHOBBIBAIOIIUIT BIOOP OTBETA.

Bonpoc: Kakue pexumbl apXuTekTypbl ceTi SG CylIecTBYOT?

1. Tompxo NSA
2. Tonsko SA
3.NSA u SA

4. GSM u UMTS

I[paBuabHbiii oTBeT: 3. NSA u SA

Oo6ocHoBanue: B 5G npenycMoTpeHbI 1Ba pekuMa apXUTEKTypbl: NSA
(Non-Standalone) — ¢ ucnonb3oBanuem onopHoit cetu LTE nms
ynpasienus, u SA (Standalone) — monnocTsio aBTOHOMHas ceTh SG ¢
cobcTBeHHOH onopHoii ceThio (SGC).

HNuctpykuusi: [IpounTaiite Borpoc, BRIOSPUTE OMH MPABIIBHBIN BapUaAHT
OTBETA U 3aIHIIUTE apIyMEHT, 000CHOBBIBAIONINIT BEIOOp OTBETA.

Bonpoc: Uro takoe SINR B koHTEKCTE OlIeHKH KadyecTBa kKaHaia SG?

1. OTHOLIEHHE CUTHAI/TITYM

2. OrHomenue curaai/(mym + uaTepdEepEHINs)
3. KoappumuenT ycunenus aHTEHHBI

4. KoadumumeHt crosiaeii BOTHBI

IMpaBuabHbiii oTBeT: 2. OTHOIICHUE CUTHAN/(TITyM + HHTepdepeHITHS)

Oo6ocuoBanme: SINR (Signal-to-Interference-plus-Noise Ratio) yuutsiBaer
HE TOJILKO TEIUIOBOH IIIyM, HO M HHTEP(PEPEHIINIO OT APYTHX MEePEIATINKOB,
9YTO OCOOCHHO Ba)KHO B IUIOTHBIX CETX SG ISt OLIGHKU PEasbHOTO
KayecTBa KaHaJla ¥ BBIOOpA aJalTUBHBIX APAMETPOB NIepeIayH.

HNucrpykuus: [pounTaiite Bonpoc, BBIOEpUTE OJMH MPaBUIbHBIN BapuaHT
OTBETAa U 3aIHIIUTE apTyMEHT, 000CHOBBIBAIONINIT BEIOOp OTBETA.

Bonpoc: Kakast TeXHOJIOTHSI OTHOCUTCS K TIEPCIIEKTUBHBIM HAIPaBIICHHUSIM
pasButust 6G?

1. Toneko OFDM
2. Tompxo Massive MIMO

3. TeparepiioBbic nuamna3onsl U RIS
4. Tonwko Wi-Fi 6

[MpaBuabHbIii oTBeT: 3. TeparepioBsie quanazonsl u RIS




Oo6ocHoBanme: K nepcrnekTUBHBIM TeXHOIOTUAM 6G OTHOCSTCS
teparepuosble quana3onsl (0,1-10 TI'), o6ecneunBatomue ckopoctu a0 1
To6ut/c, pekonpurypupyembie HHTEIUIEKTyallbHbIe oBepxHocTH (RIS) ms
yIpaBJeHHs pacpOCTPAHEHUEM BOJIH, a TAK)KE MHTETpalus co
cnytHuKoBbIMH cucteMamu (NTN) u Al-untepdeiic.

Muctpykuusi: [IpounTaiite Bompoc, BRIOSPUTE OMH MPABIIBHBIN BapUAHT
OTBETA U 3aIHIIUTE apTyMEHT, 000CHOBBIBAIONINIT BEIOOp OTBETA.

Bonpoc: Kakoii crangapt onpenensier cnerudukaun SG NR?

1. IEEE
2.3GPP
3.ITU

10 4. IETF

[MpaBunbHbiii oTBeT: 2. 3GPP

O6ocHoBanme: Crienmpukamuu SG NR (New Radio) pazpabareiBaroTcs u
yrBepxkaaroTcs koncopumymoMm 3GPP (3rd Generation Partnership Project),
KOTOpBIii BeImyckaeT penussl (Releases), Haunnas ¢ Release 15,
coJiepKalire NOJTHbII Habop TpeboBaHMid U MPOTOKONIOB st 5SG.

10.4. Metomnueckue MaTepuabl, ONpEeACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIl, pernaMeHTUPYIOIIMX TMOPSAIOK W MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4aroImuxcs
['VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHudg 0Jisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronuueckue yka3zaHus s OOy4arOIIUXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuara.

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ry0oOKoe W sCHOE H3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JIEKIMHM B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTH BCIO HMH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM AUCHMIUIMHBI, METOJO0B HAay4YHOTO [IO3HAaHUS, HOBEHIINX
JTOCTHMKEHUI HaydyHOU MBICTH. B yueOHOM mporiecce JIKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpraHU3aMOHHYI0 U MHpOpMaMOHHYI0 (QyHKIUHU. JIeKuus packpbplBaeT MOHATHIHBIN anmapaT
KOHKpPETHOW o0nacTu 3HaHUA, €€ MpoOJIEeMBl, AaeT IEIbHOE NPEACTABICHHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU AUCHUTITMHAMU.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIONIUMHUCS JICKIIHOHHOTO MaTepHaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEETAETCS [EJIE€BOM YCTAHOBKOHM K KaX 0l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE MNpo(ecCHOHATBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIIIICHHUS.

— TOSIBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJISi CAMOCTOSTENILHON padoTHI,

— TIONy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha ONMKANIIINE TOIbL;

— HaAy4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNIATH IJIaBHBbIE MBICIH U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IHUYHBIX
dopmynHupoBKax);




— TOJIyueHHE TOYHOTO TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.
JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JAEMOHCTpalUMed ClIaiioB U
UCIIOJIb30BaHUEM DA3JaTOYHOTO MaTepuala IpH TPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OTAETbHBIX TEMATHK 10 IUCHUIUIUHE.

CrpyKTypa npeocTaBieHUs JEKIIMOHHOIO MaTepuaa:

— BBeJeHHE B TMpoOJEeMATUKy IUCHUIUIMHBI, OOOCHOBAaHME aKTYaJbHOCTH W3YyYEHUs
TE€XHOJOrui 5G U NepCHeKTUB UX Pa3BUTHUS;

—  U3J0XKeHUe (UINYECKUX OCHOB M TNPUHLHUIOB TMOCTpoeHus cucteM 5G, BKIOYas
YaCTOTHBIE AUAMA30HbI, HYMEPOJIOIMH U METO/Ibl MHO>KECTBEHHOT'O 10CTYIIA;

— paccMOTpPEHUE aHTEHHBIX CUCTEM U KaHAJIbHBIX MOJIENIeH, HcToyib3yeMbIX B SG NR;

— U3YYEHUE CETEBbIX TEXHOJOTWH, IPOTOKOJOB U METOAOB IOMEXOYCTOHYHMBOIO
KOJAUPOBAHUS;

- aHaJIU3 METOMOB OLIeHKM KauecTBa KaHaia (SINR, CSI) u ynpasnenus paguopecypcamu;

- 00cyxaeHue MepCrneKTHBHBIX TexHoyoruii 6G m beyond (TeparepiioBbie auama3oHBI,
pexoHpurypupyemsbie UHTEIIEKTyaJIbHbIE IIOBEPXHOCTH, HE3EMHBbIE CeTH,
HCKYCCTBEHHBIM MHTEJUICKT B pajouHTepderice);

— TOABEJCHHE UTOrOB N0 KaXIol Teme, (OpPMYIMpPOBKA KIIOYEBBIX BBIBOJOB U
pEKOMEHAALUN U1 CAMOCTOSITEIbHOTO U3YUEHUS;

—  OTBETHI HA BOMPOCH! 00YYAIOUINXCS, 00CYKIEHUE CIOKHBIX U TOHUMAHUS aCTIEKTOB U
IIPAaKTUYECKUX TPUMEHEHUH PACCMOTPEHHBIX TEXHOJIOTUH.

11.2. MeTtonuueckne ykazaHusi Il OOydYalOIIMXCS IO TMPOXOXKIACHHUIO MPAKTHYECKUX
3aHATUH

[IpakTrueckoe 3aHATHE SBISCTCS OAHOM W3 OCHOBHBIX ()OPM OpraHu3aIuu y4eOHOTO
mporiecca, 3aKII0YaroNasicss B BEIOTHEHUH 00yUJaIONTUMUCS 0T PYKOBOACTBOM IMPEIOIaBATENS
KOMILIEKCa YYEOHBIX 3aJaHWi C IEJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOU
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITA TBOPUYECKOH IEeATEIHHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS JJISI 00YUAIOMIErocs SBIISCTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU JIEATENBHOCTH 110 U3YyYaEMOW TUCLUIUINHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHHUH O00YUYAIOIIMMCS TPAKTUYCCKUX 3aHSITHIA:

— 3aKperuieHue, yriayOJeHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENTLHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAQJICHHEC HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Y4YeOHOU
JUCIUTLTUHEL

— BBIPA0OOTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHUI;

— obecrieueHUEe parMOHAIBHOTO COYETAHHS KOJUIGKTHBHOM M MHIWBHAYyaJIbHOW (Gopm
00yJeHwUsI.

TpeboBanus K MPOBEICHUIO MPAKTUYECKUX 3aHIATUN

1. HoxroroBka k 3ansaTuio. OOyyaromuiicss 00s3aH 3apaHee O3HAKOMHUTHCS C TEMOH H
IUIAHOM ~ NIPAKTUYECKOTO  3aHATUSA, [OBTOPUTh TEOPETUYECKHM  MaTepuan Mo
COOTBETCTBYIOIIMM pa3jeliaM JUCHUIUIMHBI, W3yYUTh METOJMYECKHE YKa3aHUs [0
BBITIOJTHEHHUIO TMPAKTUYECKUX 3aJlaHuM, pa3menieHHble B LMS wuiaum 31IeKTpOHHBIX
pecypcax kadeapsl.

2. BrmonHenune 3amaHuili. B Xone NpakTUYECKOTO 3aHATHS OOYYaIOIIUUCS BBITOTHSIET
pacdeTHble W pacueTHo-rpaduueckue pabOTHI, MPETyCMOTPEHHBIC IIAHOM. 3aJlaHus
BBITMOJHAIOTCS  MOCJIEAOBATENbHO, C 00s3aTeNbHON  (uKcalued MPOMEXYTOUHBIX




pPE3yNbTaTOB U BBIBOJOB. [Ipu BO3HUKHOBEHUM 3aTPYAHEHHI HEOOXOJUMO OOpaIaThCs
3a KOHCYJIbTAIlMeH K MpernoaBaTelio.

3. Hcnonb3oBaHue UHCTPYMEHTOB. [l BBIITOJTHEHHS MIPAKTUYECKUX  3aJaHUU
PEKOMEHIyeTCsl MCIOJIb30BaTh MHKeHepHbIe TakeThl nmporpamm (MATLAB/Simulink ¢
5G Toolbox, Python c¢ Oubmuorekamu NumPy, SciPy, Py5G, MIMO-OFDM),
tabnmuunble mporeccopel  (Excel) nmnms pacdeTroB, a Takke CHIENHATM3HUPOBAHHOE
nporpaMMHoOe oOecrieueHue Uil MOJeTUPOBaHMs KaHaIoB u ceTei 5G.

4. Odopmaenue oruyeToB. [lo WTOraM KakJaoro MPaKTHUYECKOTO 3aHATHS OO0yJarouuics
oopmisier oTuer, coaepKaluil: 1eiab padboThl, KpaTKUEe TEOPETUYECKHE CBEACHUS, X0
BBIMIOJTHEHUS] 3aJjaHus, pacyeTHble (OPMYNbl W TMPOMEKYTOUHBIE BBIYHUCIICHHUS,
MOJTyYEHHBIC PE3yNbTaThl (TAOMUIBI, TpaduKHU, TUArpaMMbl), BBIBOJBI IO PE3yIbTaTaMm
pabotel. OTueT MoJKEeH OBITh 0(DOPMIIEH B COOTBETCTBHH C TPeOOBaHUSAMHU KadeIpsl 1
CZIaH IIPENoJaBaTellio0 Ha IPOBEPKY.

5. CamocrositenpHasi paboTa. B paMkax caMOCTOSTETHHOW TMOATOTOBKH K MPAKTHYCCKUM
3aHIATHSIM OOYYAIOIIUKCS JOJDKEH J0padoTaTh MaTepuaibl, M3yuyeHHBIC Ha 3aHSATHUH,
IPOBECTH [JIOTIOJHUTEIbHBIE pacyeThl [0 BapuUaHTaM, I[OATOTOBUTh OTBEThl Ha
KOHTPOJIBHBIE BOIIPOCHI, TOBTOPUTH KIFOUYEBBIE ONPEACTCHUS U POPMYIIBL.

6. OueHka BbIMONHEHUs. KpUTepusiMu OLIGHKH SIBIISIOTCS: TMPAaBUJIBHOCTh W TOJHOTA
BBITIOJTHEHHSI PACYETOB, OOOCHOBAHHOCTh MPHUHSATHIX PEUICHUH, Ka4ecTBO O(POPMIICHHUS
OoTYeTa, AaKTUBHOCTH B XOJE 3aHATHUS, YMEHHE apryMEHTHPOBATh IOJIyYE€HHBIE
PE3YNBTATHI U JeNIaTh KOPPEKTHBIC BBIBOIBI.

11.3. Meronuueckue yka3aHus A OOYYaOUIUXCS 10 MPOXOKACHUIO CaMOCTOSTEIbLHON
paboTsl

B Xoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBITOTHAET paboTy IO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IpernoAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

Jlnst oOydaromuxcs 1Mo 3a04Hoi (opme 0OydeHHsS BBIMOJHEHHWE KOHTPOJBHBIX padoT
SIBIISICTCS DJIEMEHTOM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U CAMOCTOSITENIbHONW PaOOTHI.

B mporecce BBITIONIHEHHS] CaMOCTOSATEIBLHON PabOThI y oOydwaromierocss (GopMHUPYETCs
renecooOpasHoe IIaHUPOBaHUE Paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My pPa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTaeT TIOJIYYUTh HABBIKM TOBBIILICHUS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHILINHE;

— METOIUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 32049HOU (hopme oOyueHus)..

11.4. Meronuueckue YyKazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMecTpa C ILIeJbI0 OLEHUBAHUSA XO/la OCBOEHHS
JUCLUIUINHBI.

11.5. Meronuueckue ykazaHusi JUis OOy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTECTALUN.

[Ipomexxyrounass  arrecranust  oOyyarolIMXCs ~ HpeAycMaTpuBaeT  OLIEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHHs no aucuuiuinHe. OHa BKIIIOYAET B
ceost:



— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCcs B IpoLecce
W3Yy4YEHUSI BCEH NUCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIIbHOW pabOThI, CITOCOOHOCTH
OPUMEHATh MX JJIs pPEHIeHUs MPAKTUUECKUX 3a7ad. JK3aMEH, Kak MpPaBHIIO, MPOBOJIUTCA B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAeTCA aTTECTAllMOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, «YIOBJIETBOPUTEIBHOY, KHEYTOBICTBOPUTEILHOY.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
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