degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: CoBpemeHHbIe TPoOIeMbl 6€CIIPOBOIHOM CBSA3H
10 HANPABJICHHUIO: NH}pOoKOMMYHHKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSA3U
npo¢uib NOArOTOBKHU: TenekoMMyHHMKAIIMOHHbBIE CETH ¥ CUCTEMBI

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiIu:

B.A. Jlorunos
M.B. JIroboromes

[Iporpamma obcyxneHa Ha 3acefjannd Kadeapsl mpobieM nepenaadrn HHPopMaIuu u aHanmza ganaeix 20.04.2020



AHHOTANMA

[Ipu co3naHuy M BHEIPEHUH HOBBIX MEPCIICKTUBHBIX TEXHOJIOTHH OECIPOBOIHOW CBSI3M MCCIEIOBATEISIM U
pa3paboTYrKaM CETEeBOTO OOOPYIOBAaHUS NMPUXOAUTCS CTAJIKUBATHCA C PA3IMYHBIMUA HAyYHBIMH 33/1a4aMH H
npobiaemMamMu. B paMkax JaHHOrO Kypca CTYAEHTBI CMOTYT HO3HAKOMHTBCS C aKTyaJbHBIMU 3aJa4yaMHy,
CTOALIMMH TIepel] pa3padOTYMKAMU COBPEMEHHBIX OCCIIPOBOAHBIX CETEH, a TaKKe C NEepPCIEeKTHBHBIMU
HalpaBlICHUSIMA MX pemeHus. Llenp Kypca — paclIMpUTh KPYro3op CTYACHTOB M IIPEIOCTaBUTH WM
BO3MOXKHOCTh ~ BBIOpDAaTh aKTyalbHYI0 W HWHTEPECHYIO TEMaTHKy Ui paldoThl HaJa  BBITYCKHOU
KBaJTU(UKAIIMOHHON pabOTON Marucrpa.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBocHue CTyACHTaMH OCHOBHBIX HpO6JIeM " 3a/ia4, BO3BHUKAIOIIMX B COBPEMCHHLIX CETAX CBA3U, a
TaKKC IMCPCAOBBIX CII0CO0OB UX peuicHud.

33)13‘11/[ JAUCHUIIINHBI
- (I)OpMI/IpOBaHI/Ie Y CTYACHTOB er'IY6J'IéHHBIX 3HAHUH O COBPCMCHHBIX CCTAX CBA3HU,

- pa3BUTHE y CTY/IEHTOB HABHIKOB BBISBICHUS BO3MOXHBIX IMPOOJIIEM B COBPEMEHHBIX CETAX CBSI3H, a
TaK)Ke Pa3BUTHE y CTYACHTOB yMEHHUS pa30uparbCsi B TOHKOCTAX AJITOPUTMOB PaOOTHI MPOTOKOJIOB
COBPEMEHHBIX OECIIPOBOIHBIX CETEH;

- OKa3aHWEe KOHCYIbTALMH CTyJEHTaM B TPOBEICHUHM COOCTBCHHBIX TEOPETUYECKUX U
SKCIIEPUMEHTAJILHBIX UCCIICAOBAHUH COBPEMEHHBIX CETEel OECTIPOBOTHON CBSI3H.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
YK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT IOMCK  BapuaHTOB  PELICHUSA
aHaJn3 NIpOOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH
CTpaTeruro AeUCTBUI
YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
KOMMYHHKaTHBHBIC TEXHOJIOTUH, B TOM YHCI€ |MHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHHA  JJIs
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS aKaJIEeMUYECKOTO U TIPO(EeCCHOHAILHOTO B3aUMOJICHCTBHUS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCICTBUSA

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1.1 3Haer W cmocoOeH — HCIOJIL30BaTh B
npoecCHOHaNBHON JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTECTBEHHBIX
HayK

OIIK-1 CriocobeH npeacTaBIsaTh COBPEMEHHYIO
Hay4YHYIO KapTUHY MHpPa, BBISBISATh
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIeM
cBOEH podeCCHOHAIBHON NesITeTbHOCTH,
OTIPEJICNATh MYTH UX PEIICHUS U OIICHUBATh
3((HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE OIIK-2.2 Bmageer HaBbIKAMH peanu3alil  HOBBIX
MPUHLUIIBI ¥ METOABI HCCIIEIOBAHUS MPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CETAX

CHCTEM U CETEeH Pa3IMYHbIX THIIOB MEpeIadH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopMannun




OIIK-3 Cnocoben npuodperars, obpadareiBars |OITK-3.1 Ymeer WCTIONB30BaTh COBpPEMEHHEIC
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH  |MH(POPMAIMOHHBIC U KOMITBIOTEPHBIE TEXHOJIOTHH, CPEACTBA
HpeIMETHOH 001acTH, IpeIaraTh HOBbIC UIeH |KOMMYHUKALMH ~ NPU  TOMCKE  HAayYHO-TEXHHYECKOIl
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH nH(pOpMaNnH B CBOEH MPO(ECCHOHATBHOM ACATEIEHOCTH

npo(heCCHOHANTBHOM IESTENbHOCTH

3. [lepeuens MIaHUPYeMbIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUILINHE (MOAYJTI0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:
- OCHOBHBIE QJITOPUTMBI U MPOTOKOJIBI (PU3NIECKOTO, KAHAIBHOTO U CETEBOTO YPOBHEW COBPEMEHHBIX
ceTeil CBsI3H;
- OCHOBHBIC TIPOOJIEMBI, BO3HHKAIONIME B COBPEMEHHBIX CETSIX OCECHpPOBOJHON CBSI3U, a TaKKe
BO3MOJKHEIE ITyTH UX PEIICHUS.

YMETh:
- OIIEHUTH aKTYaJIbHOCTh ITOCTABICHHON HAYYHOU 3a]1auu;
- aHaJTM3UPOBATh AJITOPUTMEI, HCIIOIB3yEMbIE C COBPEMEHHBIX CETSAX OCCIPOBOMHON CBS3H, HAXOIUThH
BO3MOJKHEIE CTIOCOOBI YBEITMYCHUS MX TIPOU3BOJAUTEIHLHOCTH,
- IPUMEHSTH TOJy4YCHHBIC 3HAHUS MPH MCCIEIOBAHUAX U Pa3pa0OTKe MPOTOKOJIOB W JICKAIIUX B UX
OCHOBE aJITOPUTMOB JJIsI COBPEMEHHBIX CHCTEM CBSI3H.

BIIAJICTh:
- HaBBIKOM OCBOEHUS OOJIBIIOT0 00beMa HHGOPMAITUH;
- HaBBIKOM CAMOCTOSITEILHOTO M3YYCHUS! HOBBIX CTAHIAPTOB IU(PPOBOH OSCHPOBOMHON CBSI3U MO WX
TEXHUYCCKUM OIMCAHUSM U CHETIU(UKAIUS;
- HaBBIKOM ITOHMCKA PEUICHUH CYIIECTBYIOIINX MTPOOIEM B JIUTEpATypeE.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| COBI\EGCTHO@ CYLIECTBOBaHHUE PA3JIMYHBIX 6 3
ceTeil B HeJIMIECH3UPYEMOM JHAaIa30He
) CepxHasexHasi Iepenada JaHHBIX C 6 3
MaJIbIMH 3aJlepPKKaMU
3 OOsayHass ~ apXUTEKTypa MHOCTPOCHHUS 6 3
ceTH
4 HeoproronaneHsIit MHOKE€CTBEHHBII 6 3
JOCTYH 1 HOBBIE (JOPMBI CUTHAJIA
5 MHOroaHTEeHHbIE CUCTEMBI 6 3
6 Certu nepenauu JaHHBIX JJIS TPAHCIIOPTA 6 3
7 MHO)Ke(V:TBeHHLIﬁ JIOCTyIl B CETIX C 6 3
BBICOKOH TNIOTHOCTBIO
Texnomorun mnepegaydl  JaHHBIX B
8 MUJUTUMETPOBOM u TeparepiieBoM 6 3
JanazoHax
9 Ilepenaya maHHBIX € MCIOJIL30BAHUEM 6 3
BIUJTA 1 HU3KOOPOUTANBHBIX CITyTHUKOB
10 Undpopmannonnas 06e30macHOCTb  Ha 6 3
(hU3NIECKOM ypOBHE
Nroro gacos 60 30




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. CoBmecTHOE CyIICCTBOBAHUC PA3JINIHBIX ceTel B HCJIMLCH3NPYCMOM JTUAIIaA30HC

Ceru Wi-Fi u LTE B mHenunensupyemoMm muana3zone 5 ['TI; OCHOBHBIE CXOICTBA W pa3IHyMs.
Mertonst nocryna k cpene B cetax LTE-LAA: CSAT, LBT. [Ipobiema cripaBeasuBOro pasJieieHust
YaCTOTHBIX pecypcoB. [lanpHeiiee pa3BUTHE METOAOB nocTyma K cpere B ceTsx LTE: eLAA,
feLAA. OTKpbITBIC 33/1a9H.

2. CBepxHajie)kHad Mepeiadya JaHHBIX C MaJIbIMU 3a/IePKKaMHU

CeepxHajiexxHasi niepefada JaHHbIX ¢ MajbiMu 3ajaepkkamu (URLLC, ultra-reliable low latency
communication) W €€ NPWIOKEHHS: TAaKTWIbHBIM WHTEPHET, MPOMBIIUICHHAS aBTOMaTHU3alusl.
[Mepcnexrussl pazsutist URLLC Ha 6a3e 6ecripoBOJHBIX COTOBBIX CETEH, BO3MOKHOCTH TEXHOJIOTHH
New Radio B COTOBBIX ceTsX NSATOrO MOKOJEHHs, BO3HHMKaomue mpodiaembl. [Ipobiembl
TUTAHUPOBAHMS PECYPCOB M yBenndeHus eMKkocTH cetu. [lepcrmektuBbl pa3zsutusi URLLC Ha Gasze
cereii Wi-Fi: pesepBupoBanue pecypcHbix 0nokoB B OFDMA-nepenauax cersix cranpapra IEEE
802.11ax/ba, ucroiap30BaHUE BCIIOMOTATEILHOTO paJAHOMHTEpdeiica sl pe3epBUPOBAHUS CPENbI B
cetsax Wi-Fi.

3. Obnavnas apxXUTEKTypa MOCTPOCHUsSI CETH

CoBpeMeHHBIH B3IVISII HA apXUTEKTypy MOCTpoeHHs ceTeil OecrnpoBognoil cBsizu. SDN, NFV,
Cloud-RAN. CpaBHeHHe MOMYISPHBIX 00JIAYHBIX apXUTEKTYP HOCTPOCHUS CeTel CBA3U. AJITOPUTMBI
JMHAMHUYECKOTO YIIPABIEHHs apXUTEKTypoii ceTu. [Ipobiema rmiiaHupoBaHuUs pecypcoB.

4. HeopToroHanbHBIH MHOKECTBEHHBIN JJOCTYI U HOBbIE (hOPMBI CUTHAJIA

[TpoGiieMbl ¥ OTpaHUYCHHUS CYIIECTBYFOIIMX TEXHOJIOTUH OPTOrOHAIBHOTO MHOKECTBEHHOTO JIOCTYTIa
M OPTOTOHAJIBHOTO  pAa3JeJICHUs]  CUTHAJIOB. HEOopTOroHaJbHBIM W MOJYOPTOTOHATBHBIN
MHO)KECTBEHHBIN JOCTYII: IPEUMYIIECTBa, 0cOOeHHOCTH. HOBBIC (hOPMBI CHTHAJIOB: MPEUMYIIIECTBA,
0COOCHHOCTH.

5. MHOTOaHTEHHEIE CHCTEMEI

HCOGXOZ[I/IMOCTB BHCAPCHUSA MHOTOAHTCHHBIX CHUCTEM, HUX MNPEHUMYHICCTBA H TCEXHOJIOTHMYCCKHE
OrpaHHU4CHHUA. OL[eHKa KaHaJia. HJ'IaHI/IpOBaHI/Ie pagnuopeCcypcCoB. PacnpeﬂeneHHHe AHTCHHBIC
CUCTCMBEI.

Cemecrtp: 2 (Becennuit)

6. CeTn nepenaqu JaHHBIX AJIS1 TPAHCIIOPTA

ABTOHOMHBIN TPAHCIOPT, KAK HOBBIM THUIT KIMEHTCKUX YCTPOWCTB B OSCIIPOBOIHBIX CETAX Meperadn
naHHBIX. [IpritokeHus u marTepHbl Tpaduka, TeHEPUPYEMOTo TpaHCHIOpToM. TpeOoBaHMsI K Ka4eCTBY
obcmyxuBanus. OneHKka HW TpeicKasaHue KaHama. PacmpeneneHHbiii oOMeH wuHbopMmarued u
LEHTPAJIM30BaHHOE YIIPABJICHUE JIBIKCHUEM.

7. MHOXECTBEHHBIN JOCTYH B CETSAX C BHICOKOM IIIOTHOCTBIO



[TpoGsiemMbl CyIIECTBYIOIMIMX METOAOB JOCTYNa B CETSIX C BBICOKOM IIOTHOCTBIO IIOJIB30BaTEIEH.
Mertonpl yBenWYeHHS TPOU3BOAUTENIFHOCTH B IUIOTHBIX cerTax Wi-Fi: BHeapeHue TexHOmoruu
OFDMA, ananTuBHBINA BRIOOP MOIIHOCTH ITE€peNaud, HACTPOWKa Mopora JACTEKTUPOBAHMS CHTHAIA.
[Inotuele cetm B cuenapusix HMurepuera Bemeit (IoT, Internet of Things). Bo3moxnocTu
texnonoruii [IEEE 802.11ah, LoRaWAN, Sigfox, NB-IoT. OTkpbITbIE TPOOIEMBI.

8. TexHonOrMM Mepeaayy JaHHBIX B MUJUTMMETPOBOM H T€pareplieBoM Juarma3oHax

Ocobennoctu pabOThl B MUJUIMMETPOBOM M TeparepueBOM Auana3zoHax. MopenupoBaHHE KaHala.
Mertonsl gocTyna K kKaHaimy. Metonasl oOecriedeHns HaJe)KHOW JOCTaBKU JaHHBIX. MHOTromaroBast
nepezada B MUWIJITMMETPOBOM U TeparepueBoM auanazoHax. OTKpBITHIE 3a0a4H.

9. Ilepenada naHHBIX ¢ ucroib3oBanueM BIIJIA u HU3KOOPOUTAEHBIX CITyTHUKOB

[lepcriekTUBBI M BO3MOMKHBIE HPEMMYILIECTBA MCIOIB30BAHUS JIETATEIbHBIX alllapaToB B KaueCTBE
MOOMJIBHBIX TOYEK MOKIIOUEHHS K T1o0anbHOH cetu. Mcnonbp3oBanue rpynnupoBku JIA B kadecTBe
OTIOPHOM ceTu. 3aaaun BHIOOPA TOUYKH MOAKIIIOUEHUS, MaplIpyTH3auuy. MoaeIMpoBaHue U OLIEHKa
OecrpoBOIHBIX KaHaIoB Mexy JIA u JIA, mexay JIA u 3emieii.

10. MudopmanmonHast 6e30macHOCTh Ha PU3HUECKOM YPOBHE

Henocrarounocte obecniedeHns MH(POPMALMOHHONW O€30MacCHOCTH Ha YpPOBHE IaHHBIX. MeTomibl
obecrnieueHnss WHGPOPMANMOHHON Oe3omacHOocTH Ha (usmueckoM ypoBHe. OCHOBHBIE YTPO3bI
rH()OPMAMOHHON 0e30macHOCTH Ha (PU3UUYECKOM YPOBHE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAMHHBIM 000py/IoBaHHEM (MIPOCSKTOP WIIK TIa3MEHHAsI
TMaHeNb ), JOCKOH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIim):
2. Tuxsunckuii B.O., Tepentses C.B., FOpuyk A.b. Cetn mobunbHo# cBsizu LTE: Texnonorun n
apxutektypa. M.: Oxo-Tpenns, 2010. - 281 c. ISBN: 978-5-88405-094-5.

JomnonHurenbHas aureparypa

®onp auTeparypsl 6a30B0i kKadeapsl (OpraHu3aLy):

1. Erik Dahlman. 4G, LTE-Advanced Pro and The Road to 5G. 3rd Edition. 616 pp. ISBN
9780128046111.

2. Erik Dahlman Stefan Parkvall Johan Skold 5G NR: The Next Generation Wireless Access
Technology. 466 pp. ISBN 9780128143247

3. Fei Hu Vehicle-to-Vehicle and Vehicle-to-Infrastructure Communications: A Technical Approach.
346 pp, ISBN 9781138706835

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://ieeexplore.iece.org
https://scholar.google.com
http://'www.3gpp.org
http://www.etsi.org
http://mentor.ieee.org



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3ansaTHSX MCHONB3YIOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAIUH.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, M3y4aouuid JTUCHUTUINHY, AOJDKEH, C OJHOH CTOPOHBI, OBJIAAETh OOMIMMH HOHSTHHHBIM
anmaparoM, a ¢ Jpyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IPAKTHUKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
QJITOPUTMBI U TIPOTOKOJIBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapsHKECHHOM caMOCTOsITeNbHON paboThl cTyiaeHTa. B mporpamme
Kypca OTBEICHO MHUHHMAILHO HEOOXOOMMOE BpeMsi Ui paldOThl CTyIeHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- YTeHHE ¥ KOHCIIEKTUPOBAHUE PEKOMEHIOBAaHHOH JIUTEPATyPHI;

- npopaboTKy y4yeOHOro marepuana (Imo y4eOHOW M Hay4dHOU JIMTepaTrype), MOJIrOTOBKY OTBETOB Ha
BOIIPOCHI, MPETHA3HAUYCHHBIC JJISl CAMOCTOSITEIILHOTO U3YUYCHUSI, PEIICHHUE 3a/1a4;

- IOATOTOBKA K A depeHmpoBaHHOMY 3a4ETY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBbHOW pPabOTOil CTyneHTa OCymecTBisercss B (opme
WHIMBUyaJ bHBIX KOHCYJIBTALIUH.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3arnoMuHaHus. [Ipu
3aTPYHEHUU M3y4Y€HHs OTAEIbHBIX TEM, BONPOCOB CieAyeT oOpamiarbcs 3a KOHCYIbTalUSMH K
MPEMo/IaBaTeto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT
PaspaGorunkm:

B.A. Jlorunos
M.B. JIroboromes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK — BapuUaHTOB  PEUICHUS
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
CTpaTeruro AecTBUi
YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHMH  JUIA
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OIIPEACISTh MyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocoOeH peann30BhIBaTh HOBBIC OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
TIPUHITUITBL ¥ METO/IBI HCCIIEA0BaHUS MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
COBPEMEHHBIX WH()OKOMMYHUKAITMOHHBIX MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-3 Cniocoben npuobperars, obpadarsiBare |OIIK-3.1 Ymeet KCIIO0Ib30BaTh COBPEMCHHBIC
Y UCTIOJIb30BaTh HOBYIO HH(MOPMAIIHIO B CBOCH  |MH(OpPMAIIMOHHBIE U KOMITLIOTEPHBIC TEXHOJIOTHUH, CPEICTBA
MpEeIMETHOM 00acTy, mpeyiararh HOBbIE UJeH |KOMMYHHKAalMA ~ [pU  TMOUCKE  HAyYHO-TEXHHYECKON
U MOAXOJBI K PELICHUIO 33]1a4 CBOEH nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

npo¢ecCHOHANBHON eI TeNbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynprare usyuenus aucuuiuinHbl «COBpeMEHHBIE HPOOIEeMbl OECIPOBOIHON CBSI3W» OOYyYarOLIUICS
JIOJKEH:

3HATH:
- OCHOBHBIC QJITOPUTMBI U MPOTOKOJIBI (PU3NUECKOTO, KAHAIBHOTO U CETEBOTO YPOBHEW COBPEMEHHBIX
ceTeil CBsI3H;
- OCHOBHBIC TPOOJIEMBI, BO3HHKAIONIME B COBPEMEHHBIX CETSIX OCECHpPOBOJHON CBSI3M, a TaKke
BO3MOJKHBIE ITyTH UX PEIICHUS.

yMeTh:
- OIIEHUTH aKTYaJIbHOCTh ITOCTABICHHON HAYYHOU 3a]1auu;
- aHaJTM3UPOBATh AJITOPUTMBI, HCIIOIB3yEMbIC C COBPEMEHHBIX CETSIX OCCIPOBOMHON CBS3H, HAXOIUThH
BO3MOJKHEIE CTIOCOOBI YBEITMUCHUS MX TIPOU3BOJAUTEIHLHOCTH,
- IPUMEHSTH TOJy4YCHHBIC 3HAHUS MPH MCCIEIOBAHUAX U Pa3pa0OTKe MPOTOKOJIOB W JICKAIIUX B UX
OCHOBE aJITOPUTMOB JJIsI COBPEMEHHBIX CHCTEM CBSI3H.

BJIAa/eTh:



- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHK;

- HAaBBIKOM CaMOCTOSITEIILHOTO M3yYCHHs HOBBIX CTAaHIAPTOB HU(PPOBOI OECIPOBOMHON CBSI3U MO HX
TEXHUYECKUM OIHCAHMSAM U CHICHU(PUKAIINS;

- HaBBIKOM TTOMCKA PELICHUH CYIIECTBYIOMIMX MPOOIIEM B JTUTEpaType.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B pamkax kypca crymeHTam OyayT NpeIOCTaBlIeH AOCTYH K HAayYHBIM pPadOTaM, IOCBSIICHHBIM
COBpPEMEHHBIM TpobiieMaM, BO3HHKAIOIIUM TIPY pa3paboTKe COBPEMEHHBIX TEXHOIOTHI OecrpoBOIHON
ces3u. CTyIeHTaM MpeaiaraeTcss CaMOCTOATENIFHO BBIOpaTh 3aMHTEPECOBABIIME HX pabOTHl M3
NPEIOCTAaBICHHOTO CITUCKA M CIIeNIaTh 110 HUM JJOKJIaj Ha CEMUHApE.

Kpurepun BbICTaBICHUS OLICHKH:

VIOBIETBOPUTEIBHO — CTYAEHT BBICTYIIHJI C JIOKJIAJOM IO OJHOH paboTe, HO HEe CMOT IMPaBHIBHO
OTBETUTH HA BO3HUKAIOIINE BOIIPOCHI;

Xopomo — CTYIEHT BBICTYNWI C JIOKJIQJOM IO OJHOW padoTre, MPaBHIBLHO OTBETHJ Ha BOMPOCHI IO
COJIICP)KAHHUIO CTaThH;

OTIMYHO — CTYIEHT BBICTYNHJ C JOKJIAJaMu 10 JBYM M Oosiee paboTam, NMpaBHJIBHO OTBETHJ HA
BOIIPOCHI TI0 MX COJCPIKaHHIO U JICTAISIM MPEJIOKEHHBIX B pa0oTax perieHui

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauu AU HepeHIMPOBaHHOTO 3a4eTa:

1. Cetn Wi-Fi u LTE B nemunensupyemom amanazone 5 I'T'm: OCHOBHBIE CXOICTBA W pasivyusl.
Mertonsr nocryna K cpeae B cetax LTE-LAA: CSAT, LBT.

2. IlpoGiema cnpaBeAUBOTO pa3AeieHHs YaCTOTHBIX pecypcoB. JlanmbpHeiliee pa3BUTHE METOIOB
nocrymna k cpezie B cetsix LTE: eLAA, feLAA. OTtkpeIThbIe 3a/1a4u.

3. CepxHajexHas mepefada JaHHbIX ¢ ManbiMu 3anepkkamu (URLLC, ultra-reliable low latency
communication) ¥ €€ MNPWIOKEHHUS: TAKTWIbHBI HHTEPHET, NPOMBIIIJICHHAs aBTOMAaTHU3aLusl.
[Mepcnexktussr pazsutist URLLC Ha 6a3ze OecripOBOTHBIX COTOBBIX CETCH, BOZMOXKHOCTH TEXHOJIOTUH
New Radio B COTOBBIX CETAX MATOrO MOKOJICHHS, BO3SHUKAIOIIUE MPOOJIEMBI.

4. IIpoGnembl TUTaHUPOBAHHS PECYPCOB U yBeNnUueHUs1 eMKocTH ceTu. [lepcnexrussl passutus URLLC
Ha 0Oaze cereit Wi-Fi: pesepBupoBanue pecypcHbix 010koB B OFDMA-nepenauax ceTsx cTaHgapra
IEEE 802.11ax/ba, ucnons3oBaHue BCIIOMOTaTeIbLHOTO paguonHTepdeiica Anst pe3epBUPOBAHUS CPEIbI
B ceTsix Wi-Fi.

5. CoBpeMeHHBII B3DJIAJ Ha apXUTEKTypy MOCTpoeHusi cerell OecmpoBomnoit cesizn. SDN, NFV,
Cloud-RAN. CpaBHeHure NONMyNApHBIX 00IaYHBIX apXUTEKTYP MOCTPOCHHSI CETEH CBA3H.

6. AJNITOpUTMBI AMHAMUYECKOTO YIPaBICHUS apXUTEKTYpoi cetu. [Ipobiema niaHupoBaHUs pecypcoB.
7. Ilpobnembl W OrpaHHYEHHS CYIIECTBYIOLUIMX TEXHOJOTHM OPTOTOHAIBHOTO MHOXXECTBEHHOTO
JIOCTYIIa ¥ OPTOTOHAJIBHOTO Pa3/ieIeHUsl CUTHAJIOB.

8. HeopToroHasbHBII U MOTyOPTOTOHAIBHBIM MHOKECTBEHHBIN JIOCTYII: IPEUMYIIIECTBa, 0COOEHHOCTH.
9. HoBble popMbI CUTHAJIOB: IPEUMYIIECTBA, OCOOCHHOCTH.

10. Heo6x0oauMOoCTh BHEAPEHHS MHOTOAHTEHHBIX CHCTEM, HX IMPEUMYILECTBA M TEXHOJIOIMYECKHE
orpannuenus. Ouenka kanana. [ImanupoBanue paanopecypcoB. PacipeneneHHble aHTEHHbBIE CUCTEMBI.
11. ABTOHOMHBIM TPAHCIOPT, KaK HOBBIA THI KJIMEHTCKUX YCTPOMCTB B OECHPOBOAHBIX CETIX
nepenayy JaHHbIX.

12. IlpunoxeHuss W marTepHsl Tpaduka, TeHEPUPYEMOro TpaHCHOPTOM. TpeOoBaHMS K KayecTBY
00CITyKUBaHUSI.

13. Ouenka u mpenckaszaHue KaHana. PacmnpeneneHHbslid oOMeH nH(pOpManued U LEHTPaIu30BaHHOE
YIPaBJIECHUE IBUKECHUEM.

14. IIpobnembl CyIIECTBYIOIIUX METOIOB JOCTYIA B CETAX C BBICOKOH IJIOTHOCTBHIO IOJBb30BATENCH.
Mertoabl yBeJMYEHHs] TNPOW3BOAMTEIFHOCTH B IUIOTHBIX ceTsix Wi-Fi: BHenpeHue TexHOIOTHH
OFDMA, aganTHBHBIN BBIOOP MOIHOCTH NIEpEAavH, HACTPOHKA IOPOra JeTEKTUPOBAHHsI CUTHAJIA.

15. Ilnotueie cetu B cueHapusix Wureprera Bemeil (IoT, Internet of Things). Bo3moxnoctn
texnonoruii [IEEE 802.11ah, LoRaWAN, Sigfox, NB-IoT. OTkpbITbIE TPOOIEMBI.

16. OcobenHocTH pabOTHl B MHJUIUMETPOBOM M TEpareplieBOM Juana3zonax. MomenupoBaHue KaHama.
17. Metonsl goctymna K KaHainy. MeTonbl obecrieueHus HaIKHOH JIOCTaBKU JaHHBIX. MHOTrOoImaroBas
nepeqada B MUWIJITMMETPOBOM U TeparepueBoM auanazoHax. OTKpBITHIE 3a0a4H.



18. IepcrieKTUBBI 1 BO3MOXKHBIE IPEHUMYILECTBA MCIIOIb30BAHMS JICTATEIFHBIX allapaToB B Ka4eCTBE
MOOMJIBHBIX TOUEK MOAKIIOYEHHS K mnobanbHOW cetu. Mcmonb3oBanue rpynnupoBku JIA B kadecTBe
OMNOPHOU CETH.

19. 3amaun BeIOOpA TOYKHU TONKIFOYCHUS, MapIIPyTU3aMi. MoaeIupoBaHKe U OLIEHKa OeCIIPOBOIHBIX
kaHanoB Mexy JIA u JIA, mexny JIA u 3emieil.

20. Henocratounocts obecrnieueHust HHGOpMAIIMOHHON 0€30TIaCHOCTH HA YPOBHE JIaHHBIX.

21. Metonb! obecrieueHust nHGOpMaAIMOHHON 6€30NaCHOCTH Ha (PU3UIECKOM YPOBHE.

22. OcHOBHBIE YTPO3bl HHPOPMAITMOHHOM 0€30MIaCHOCTH Ha (PUBUYECKOM YPOBHE.

Kpurepun onennBanus
Onenka otnuuno (10) BbICTaBIsIeTCS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CHUCTEMaTHU3NPOBAaHHbIE,
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl TUCIHUILIMHEI, POSBIISIIOIIEMY HHTEpEC K JaHHOH MpeIMeTHON
obnacty, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKHU NPUMEHATh UX Ha MPAKTHKE MPH
pelIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Ouenka omnyHO (9) BBICTaBISETCS CTYIACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CHCTEMAaTU3UPOBAHHbIC,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTH UX Ha MPAKTHKE
IIpU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTMYHO (8) BBICTABIAETCS CTYACHTY, IOKA3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaMH.
Onenka xopomio (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO M TIO
CYLIECTBY H3JIaraeT €ro, yMeeT IPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISICTCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomio (5) BBICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO H IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI TabHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OousibIIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTaBICTCS CTYHOCHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cojiepKaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpMYTUPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHmpoBaHHbIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.
[Ipu npoBeaenuu ycTaoro auddepeHupoBaHHOro 3a4éra oodydatoniemycs npenoctasisercs 30 MUHYT
Ha MOATOTOBKY.

Bo Bpemss mpoBeaeHuss auddepeHIMpOBaHHOrO 3a4éra OOydaroluecss MOTYT IOJIb30BarThCs
POrpaMMOH TUCHHUIUTUHEL, @ TAKXKE CIIPABOYHOMN JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



