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AHHOTANMA
B naHHOM Kypce CTyNeHThI MO3HAKOMATCS ¢ KoHuenuued VHTepHeTa Beleld U OCHOBHBIMHM TE€XHOJIOTMSIMU
0ecrpoBOIHON CBSI3M, HCHONB3yeMbIMH st e€ peanmu3audd. CTyaeHTBl H3y4aT O0a3oBbIE aCHEKTHI
OecrpoBOMIHBIX ceTelt A MIHTepHeTa Bellel, a Takke Moiydar MoApoOHbIe 3HAHUS 00 YCTPOWCTBE TaKWX
texHosnoruii, kak Wi-Fi HaLow, LoRa/LoRaWAN, SigFox, RPMA, ZigBee, EC-GSM-IoT, NB-IoT. Muoro
BHUMaHUs Tarkke OydeT yaensTbcs BOIPOCaM MAaTeMaTHYeCKOrO MOJCTHPOBAaHMS MAHHBIX TEXHOJOTHH, a
TaK)Ke OTKPBITHIM HAYYHBIM 33/1a4aM, Kacaromuxcsi 0ecripoBOAHbBIX ceTe i1 HTepHeTa Bemen.

1. leau u 3apauun

eap AUCUMNIMHBI

OBnazieHue CTyAE€HTaMU NPHHLUIIAMHU TOCTPOEHUsI OeCIpOBOAHBIX ceTeil s MHTepHera Bemiei, a
TaKKe MaTeMaTHYECKUMU METONAaMH, PUMEHSEMBIMH JUIsI OLIEHKH MPOU3BOIUTENBHOCTH TaKUX CETEH
¢ ocobeHHocTeil cuieHapueB MHTepHETa BeleH.

3agaun AUCHMIIHHBI
- U3y4EHHUE COBPEMEHHBIX TEXHOJIOT U, IPUMEHSIEMbIX B COBPEMEHHBIX CeTAX MIHTepHeTa Bellel;

- OCBOCHHME M aHaJH3 METOJOB OOCCIICUCHHs CBS3HM IS OOJNBIIOTO0 4YHCJAa YCTPOWCTB, METOIOB
ne-peflayy JIAHHBIX C HU3KMMH 3aTpaTaMy SHEPTHHM M METOJIOB CHYDKCHUS 33JCPXKKH IPH JOCTaBKE
JIaHHBIX;

- oOydeHHE CTyJCHTOB IpHEMaM MOJCIMPOBaHUsI OSCIPOBOIAHBIX ceTeil s MHTepHeTa Bemiew,
ONMCaHME TMpollecca MNepelavyd JaHHBIX B CETIX C OOJBUIMM YHCIOM YCTPOMCTB, HEpearoIinX
HE-HaCHIILCHHBIC TIOTOKH JaHHBIX, METO/IaM OLIEHKH HAJ&KHOCTH, 3aJCPKKU MPH Tiepenade JaHHbIX U
SHEPTrONOTPEOICHHS;

- OKa3zaHWEe KOHCYIbTAI[Md CTYJCHTaM B IPOBEACHHU COOCTBCHHBIX TEOPETHUECKHX U
IKCTIEPUMEHTAIBHBIX UCCIIEIOBaHMI OeCIIPOBOIHBIX ceTell s MHTepHeTa Bemeit.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
YK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT IMOMCK  BapuaHTOB — PELICHUSA
aHaJn3 IpOOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX KICTOYHUKOB HH(pOpMaH
CTpaTeruro AeUCTBUI
YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
KOMMYHHKaTHUBHBIC TEXHOJIOTUH, B TOM YHCI€ |MHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHHA  JJIs
HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS aKaJIEeMUYECKOTO U TIPO(EeCCHOHAILHOTO B3aUMOJICHCTBHUS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHs,  ONPENeNATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CaMOOLIEHKH

CHOCcOObI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3ynbTaramu

OIIK-1.1 3Haer W cmocoOeH — HCIOIL30BaTh B
npoeCCHOHaNBHOW JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIIAJHbIE HAyYHbIC 3HAHUS B OONACTH €CTECTBEHHBIX
HayK

OIIK-1 CriocoGeH npecTaBIsuTh COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPa, BBISBISATh
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIeM
cBOEH podeCCHOHAIBHON NesITeTbHOCTH,
OTIPEJICNIATh YTH UX PEIICHUS U OIICHUBATh
3((HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH




OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
MPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIMOHHBIX
CHCTEM U CETEeH Pa3IMYHbIX THIIOB MEpeayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopMaun

OIIK-2.2 Bmageer HaBbIKAMH  pealu3aliil  HOBBIX
MPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CeTAX

OIIK-3 Cnocoben npuobperars, 00pabaThiBaTh
Y MCIIOJIB30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UICH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHANTLHOM ESTENEHOCTH

OIIK-3.1 Ymeer HCIIONIb30BaTh COBPEMEHHBIE
WH(POPMALIMOHHbBIE U KOMITBIOTEPHBIE TEXHOJIIOTUH, CPEACTBA
KOMMYHUKAallMi ~ 0OpH  IIOUCKE  HAYYHO-TEXHUYECKOU
nH(popMaLru B CBOEH NpodeccHOHaTbHON AEATEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- OCHOBHBIE TEXHOJIOIMH, IPUMEHSEMBIE ISl IOCTPOCHHUS ceTeil IHTepHeTa Belew;

- METOABI Nepenayd AaHHBIX B OCCHPOBOAHON CETH, COCTOSIIEH M3 OONBIIOr0 YHUCla YCTPOMCTB,
HMEIOLINX OTPAaHNYEHHOE SHEPronoTpedIeHue;

- 0a30BBIe MaTeMaTHYeCKue MOAETH OecpoBOAHBIX cerell ans MHTepHeTa Bellei, nX MPOTOKOJIOB H

KOMIIOHEHT.
YMETb:

- CTPOMTH MaTeMaTHYeCKHe MOACNTH (QPYHKIMOHUPOBAHHA OCCIPOBONHBIX CETEH, YUHMTHIBAIOLIUE
0CcoOeHHOCTH clieHapreB VIHTepHeTa Belleit;

- HPHUMCHATH MaTeMaTH4eCKHU

arrapar

pas3iinuHbIX pPas3acjioB  TCOPHUHU BepOfITHOCTeﬁ n

MaTeMaTHYEeCKOTO aHaju3a I MOCTPOCHHUS MaTeMaTHYeCKuX Mopesiel OecHnpoBOIHBIX ceTel Ul
WnTepnera Bewiei n nx 3pQeKTUBHOTO PeLICHHS;
- QHAJIM3UPOBATh U MIPOSKTHPOBATh OECIPOBOIHbBIE CETH AJIA clieHapueB MHTepHeTa Belei.

BJIAJIETD:

- HaBBIKOM OCBOEHUS OOJIBIIOT0 00beMa HHGOPMAITUH;
- HaBBIKAMHU IIOCTAHOBKH HAyYHO-HCCIIEJIOBATENbCKUX 3a/lad M aHAJUTHYECKOTO MOJIEIHPOBAHUS
MIPOIIECCOB U SIBJICHUI B 00JIaCTH OSCITPOBOMHEBIX ceTel aiist HTepHeTa Bemei.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Konuenuus MaTepuera Beniei. 2 3
) Hcnonp3oBanne texnonoruu Wi-Fi s 6 3
HNHurtepHeTa Belei.
3 CortoBble TexHomoruu misi UHTepHeTa 3 3
BeIIEH.
4 BbecnpoBonHbie 3HEepro’PQeKTUBHbIE ] 3
CETH JJANILHETO pajinyca JAeHCTBUSI.
5 [lepconanpHble BBIYUCIUTENBHBIE CETU 6 3
it IHTepHETa BEIEH.
Hroro yacos 30 15
[MoaroroBka k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Konnenust MutepHeTa Bemien.

Onpenenenne HWurtepnera Bemed. CeHCOpsl W akTyaTopbl. becnpoBOAHBIE CEHCOpPHBIE CETH.
OcHoBHble cuieHapun MuTeprera Bemieil. OcobenHocTH ycrpoicTB HTepHeTa Bemieid. OcHOBHbBIE
3a[a4yMl, peraeMble P MOCTPOCHUH OeCTIPOBOIHBIX ceTell IHTepHeTa Beei.

2. Ucnionb3oBanue texnonornu Wi-Fi miis UHTEpHETA Belei.

Henocrarku [EEE 802.11-2016 npu ucnons3zosanuu B Marepuere Bemeil. Cranaapt IEEE 802.11ah.
Omsnueckuil ypoeHb TexHonorun Wi-Fi HaLow. OkHO orpaHM4YeHHOTO JOCTyMa: OMUCAaHUE U
MoJelb TIpolecca nepeaadn. 1IpoTokonbl ynpaBieHus NpUCOCIUHEHUEM YCTPOHCTB K cetn Wi-Fi
HaLow: uenTpasn3oBaHHOE YNpaBICHHE M paclpencii€HHoe. MareMarnyeckoe MOJEINpPOBaHUE
mporiecca npucoeanHernss k cetu Wi-Fi HalLow. Meroasr 3neprocOepexenus B cersx Wi-Fi.
MexaHu3M CerMEHTAIlMM TPaHCIOPTHOW KapThl B ceTsx Wi-Fi HalLow. Mexanu3m 3aqaHHOTO
BpeMeHU IpoOyxieHus ycTpoiicTB B cetsax Wi-Fi HalLow. [lepenaua rereporeHHBIX MOTOKOB TaHHBIX
B ceTsax Wi-Fi HaLow.

3. CoroBble TexHomoruu s UutepHera Bemieil.

Ucnonb3oBanue coroBbix ceteil B cueHapusix Murepuera Bemeii. LTE Release 13. Texnonoruu
eMTC, NB-IoT u EC-GSM-IoT. MeToapl CHHXKEHHS SHEPTOTIOTPEOICHHSI B COTOBBIX ceTsX. MeTobI
00CITy>KMBaHUsI OOJIBIIOTO YHCIIA YCTPOMCTB B COTOBBIX CETSIX.

4. BectipoBoniHEIE SHEPTOIPPEKTUBHEIE CETH JAIBHETO PAJINyCa JICHCTBHUS.

[lonsarue »sHeprosddexkrtuBHONM cetn nanbHero paguyca aehctBus (LPWAN). Texnomnorus
LoRaWAN. ®uznueckuii ypoBenb TexHoiaoruu LoRaWAN: monynsmus LoRa. Yposens goctyna k
cetn TexHonorun LoRaWAN. Monens npouecca nepenauu ycrpoiictB B cetn LoORaWAN. 3anmaua
HA3HAUEHUsI CUTHAIBHO-KOJIOBBIX KOHCTPYKIMiA B ceTsix LoRaWAN. Texuomnorust SigFox. Monenb
mporecca nepegayn ycTpoicTs B ceTsax SigFox.

5. IlepcoHanbHbIE BEIYUCIUTENbHBIC CETH 11 IHTEpHETa BElleH.

ZigBee. ®usnueckuil ypoBeHb TexHonoruu ZigBee. Meron noctyna kK kaHainy B cetu ZigBee:
onucanue u MonenupoBanue. [Ipornecc npucoenuHenus ycrpoictB k cetn ZigBee. Bluetooth Low
Energy: dusnueckuii 1 kaHaIbHBIA ypoBeHb. MeTOnbl CHUXKEHUS 3Hepronorpetienus B cetsix BLE.
6LoWPAN. RFID.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Y4eOHas aynuTopus, OCHAIIEHHAS MYITBTUMEANIHHBIM 000pyI0BaHHEeM (TIPOSKTOP WIIH TIa3MEHHAs
MTaHEeIb), JOCKOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHu3aIum):

1. Evgeny Khorov, Andrey Lyakhov, Alexander Krotov and Andrey Guschin. A survey on IEEE 802.11
ah: An enabling networking technology for smart cities //Computer Communications. — 2015. — Vol.
58. —PP. 53-69.

2. Dmitry Bankov, Evgeny Khorov, Andrey Lyakhov On the limits of LoRaWAN channel access
//Engineering and Telecommunication (EnT), 2016 International Conference on. — IEEE, 2016. — PP.
10-14.

3. Liberg, Olof, Marten Sundberg, Eric Wang, Johan Bergman, and Joachim Sachs. Cellular Internet of
Things: Technologies, Standards, and Performance. Academic Press, 2017

JlononHuTenbHAs TUTEpaTypa
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIum):
1. Vejlgaard, B., Lauridsen, M., Nguyen, H., Kovacs, 1. Z., Mogensen, P., & Sorensen, M. (2017).
Coverage and Capacity Analysis of Sigfox, LoRa, GPRS, and NB-IoT. 2017 IEEE 85th Vehicular
Technology Conference (VTC Spring)
2. The Making of RPMA ebook by Ingenu
3. Colakovi¢ A., Hadziali¢ M. Internet of Things (IoT): A review of enabling technologies, challenges,
and open research issues //Computer Networks. — 2018
4. Evgeny Khorov, Alexander Krotov, Andrey Lyakhov. Modelling Machine Type Communication in
IEEE 802.11ah networks // IEEE International Conference on Communications (ICC), 8-12 Jun., 2015,
London, UK.
5. Baronti P. et al. Wireless sensor networks: A survey on the state of the art and the 802.15. 4 and
ZigBee standards /Computer communications. —2007. — V. 30. — Ne. 7. — PP. 1655-1695.

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

http://ieeexplore.ieee.org/xpl/standards.jsp
http://www.rle.mit.edu/rgallager/notes.htm
https://tools.ietf.org/html/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIAIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aoui IUCHUIUINHY, AOJDKEH, C OJHOH CTOPOHBI, OBJIAAETh OOIIMMH HOHATHHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HAyYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.
B pesynprare u3yueHMs OUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE NOHATHS U YTBEPXKICHUS
TEOPHHM MacCOBOTO OOCTY)XHMBaHHS, TCOPUH CIY4YalHBIX IIPOLECCOB, COBPEMEHHBIC HAIPaBICHUS
Pa3BUTHUS TEOPHH BEPOATHOCTEM.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsKeHHOW CaMOCTOsITEIbHOM padoThl cTyAeHTa. B mporpamme
Kypca OTBEICHO MHHHMMAJIbHO HEOOXOOMMoOe BpeMs i paldoThl CTyAeHTAa Haja TEMOH.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAaHHOM JIUTEPaTyPBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dyHOW JHTEpaType),
TIOATOTOBKY OTBETOB HAa BOIPOCHI, MPEAHA3HAYCHHBIC JJISI CaMOCTOSITEIBHOTO W3YYCHUS, PELICHUE
3ajad;

- MOJTOTOBKA K (D (HEPEHITUPOBAHHOMY 3aUeTy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJbHBIX KOHCYIIBTALIUH.

BaxHo 100UTHCA NMOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU H3YyYeHHs OTACIBHBIX TEM, BOIPOCOB CJIEAyeT oOpamarbcs 3a KOHCYJIBTAlUSMH K
JIEKTOPY.



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

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: J.B. bankoB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

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

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

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

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

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

OIIK-2 CriocobeH peann30BbIBaTb HOBBIE
HPUHINIIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

OIIK-3 Criocoben npuobperars, 00padaTbIBaTh
Y HCIIONIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
IpeJIMETHOM 00J1acTH, MpeaaraTh HOBbIE HICH
U MTOAXOIBI K PEIICHHUIO 33124 CBOCH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 YMmeer HCITIOJIb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
KOMMYHHKAIIMi ~ TpU  TIOMCKE  HAyYHO-TEXHUYECKOH
nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL <(BeCHpOBO,I[HBIe CCTH IJIsI UHTCPHCTA Bemeﬁ» O6y‘IaIOH.IPII>iCH JOJIKCH:

3HAThb:

- OCHOBHBIE TEXHOJIOTHH, IPUMEHSAEMBIE JUIsl IOCTPOEHHU ceTell IHTepHeTa Benieil;

- METOABI Tepenayd JaHHBIX B OCCHPOBOJHON CETH, COCTOSIIEH M3 OONBIIOro Yuclia YCTPOMCTB,
HUMEIOIINX OIPaHHYECHHOE YHEPronoTpeOIeHue;

- 0a30BbIe MaTeMaTHYECKUE MOJENIH OecpoBOAHBIX ceTel 1t MHTepHeTa Belei, UX MPOTOKOJIOB U

KOMITOHEHT.
yMeTh:

- CTPOWUTh MaTeMaTHYecKue MoAeIH (YHKIHOHUPOBAHHUSA OECHpPOBOIHBIX CETeH, YYHMTHIBAIOIINE
ocoOeHHOoCTH crieHapueB VHTepHeTa Bewleit;

- IPUMCHATDH MaTeMaTH4IeCKUi

armapar

pa3IMyHBIX pa3fesioB TEOPUU BEPOSTHOCTEH U

MaTeMaTHYEeCKOTO aHaju3a Ui TOCTPOCHUS MaTeMaTHYeCKuX Mojeield OecHpOBOMHBIX CEeTed Ui
WuTepHera Benieid 1 nx 3QpPEeKTUBHOTO PEIICHHUS;
- aHAJTM3UPOBATh U MPOSKTHPOBATh OCCIPOBOIHBIE CETH IS ClieHapueB MHTepHeTa Belei.

BJIaJd€Th:




- HaBBIKOM OCBOEHUS OOJIBIIOTO 00beMa HHGOPMAITUH;
- HaBbIKAMHU IIOCTAHOBKHM HAyYHO-HCCIIEJIOBATEIbCKUX 3a/lad M aHAJUTHYECKOTO MOJIEIHPOBAHUS
MPOIIECCOB U SBJICHUI B 00JaCTH OSCITPOBOMHEBIX ceTel aist HTepHeTa Bemei.

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

Jljis KOHTPOJISI YCBOGHHUSI Kypca IOCJIE KaXJIO0TO TEMaTH4YeCKOro OJOKa 3aHSATHH CTYyACHTHI JTOJDKHBI
OyayT B YCTHO# (popMe OTBETHTB Ha Psijl BOIPOCOB U3 CITHCKA.

[IprMepHBII EpEUYEHb BOIIPOCOB:

1. Kaxkwue cxonctBa u paznuuuns mexay PHY texnonoruit 802.11ac u 802.11ah?

2. KaxoBbI mII0Cchl 1 MUHYCHI UCTIONB30BaHus 4acToT Hke 1 I'T'1 mo cpaBHeHuto ¢ "TpaauiinoHHbIMU"
ot Wi-F1 24 TTuwm 5 TTa?

3. B Kakux ciydasx BO3MOXHO HMCIIOJIb30BaHUE BCErO ABYX aapecoB B Kaape? A Tpéx? Korma Hy>KHBI
BCe YeThIpe azpeca’?

4. Yto Takoe NDP MAC kanpe1? Uem oOHU OTIIMYAIOTCSI OT OOBIYHBIX? 3a4eM OHU HYKHBI?

5. B uém ocobenHocTh OukoHOB B 802.11ah 1 Kak OHU UCTIONB3YIOTCS?

6. UYro takoe RID? Kakue ObiBatoT THIBI OTBETOB Ha Kajpbl? Kak peanusyercss BUpTyalmbHast
3aHATOCTb KaHAJIa B KAXKIOM clrydae?

7. Yro takoe Bi-Directional TXOP u xak on peanusyercs (iaru, RID)?

8. Kak yctpoen Mexanusm cekropuzauuu ycTpoiicts B 8§02.11ah u 3auem on HyxeH?
9. Kak paboraer 6a30BbIii Mexanu3M Power Management B Wi-Fi?

10. Kak paboraer mexanu3m TIM Slicing B 802.11ah?

11. Kak paboraer mexanm3sm TWT B 802.11ah? Uem moBeieHWe CTaHIWUW, HCIOIB3YIOMICH
cranaapTHei Power Management oTiin4aeTcst OT MOBEASHHS CTaHIIUU, UcTonb3ytorieit TWT?

12. Kak yctpoen mexanuszm NDP Paging? 3aduem oH HyxeH?

13. Kakum o6pazom ycrpoiictBa 802.11ah CTpOSIT TOMOJNOTHIO CETH TPU HCIOIH30BAHUU
peTpaHciIaTopoB?

14. Uro takoe TXOP-sharing u kakue ObIBalOT pazHOBHAHOCTH? B yeM uX mnpeumyiiecTBa U
HEJIOCTaTKM 10 CPAaBHEHUIO JPYT C APYroM?

15. 3auem nHyx)eH Flow Control B 802.11ah u kak on paboraet?
16. 13 Kakux 3TaroB COCTOUT MPOIECC YCTAHOBKU COeAMHEHUS B ceTsax Wi-Fi?
17. Kak ycTpoeH MpoTOKOJI IIEHTPaIN30BaHHOTO YITPABICHHS MTPOIECCOM ay TEHTH()HUKAIIAN?

18. Kak cnenyer ycraHaBiMBaTh IOPOT TNPUCOCAMHEHUS JUIS TOTO, YTOOBI yYMEHBIIHTH BpEMs
npucoeauHeHus ycrpoiictB? Kakue ecTh anroputMel (KOPOTKO UACHO)?

19. Kak ycTpoeH mpoToKoI pacipene€éHHOro yIpaBieHHs! IPOLEccoM ayTeHTU(hUKANN?

20. K xakomy mnapameTrpy NpPOTOKOJ paclpeneiéHHOrO YIpPaBJIeHHS MPOLECCOM ayTeHTHU(HUKALNN
SIBJIICTCS] HE UyBCTBUTEIbHBIM U IIOYEMY?

21. Kakue 11tochl U MUHYChI €CTh Y IIPOTOKOJIOB LIEHTPAJIM30BAHHOIO U PACIIPENESIIEHHOIO YIIpaBIEHUs
MPOLIECCOM MPUCOCAMHEHUS! OTHOCUTENILHO APYT Apyra?

22. B uém ocHOBHas ujes mexanuzma RAW? 3adem oH HyxkeH?

23. Kakum oOpa3oM Touka goctyna Boiaensier RAW rpynme cTaHuud U Kak OHM PacIpenesistoTcs Mo
cioram?

24. Yro npoucxoaut ¢ ¢pyukiueit EDCA npu nepeceuennu rpanui; RAW-cnora?

25. Uro takoe Cross Slot Boundary? B 4ém mpeumyiiecTBa U HEIOCTaTKA €T0 UCIIOIh30BaHUS?
26. B uém otninumne mozaenu Kporosa or moznenu beanku?

27. Kakoe kmoueBoe npeanonoxenne moaenu Kporosa?

28. Kakue aBa ciayuallHBIX mporiecca paccmarpuBaiorcs B moaenu Kporoa? Kak ommceiBaroTcst ux
cocrosHus? Kakue y HUX MODIOINAIOLINE COCTOSIHUSA?

29. B uém nonb3a geneHus yeTpoicts Ha rpynmnbl? Kak mokasars 310 ¢ momombto Moaenu Kporosa?
30. Kakas CKK ucnonbssyercs B Sigfox amns nepenauu J1aHHBIX B BOCXOISIIEM U HUCXOASAIIEM ITOTOKe?
31. Kakoii MmeTox gocrtymna ucnoinbsdyercs B Sigfox?

32. Kakum ob6pazom B Sigfox nocturaercss HaAEKHOCTh Iepeaady TaHHBIX ?

33. Yem 00ycIOBIEHO OrpaHUYCHHUE HAa YUCIIO OTIIPABIsIEMBbIX MakeToB B Sigfox?

34. Yem TexHonorus xNB otnuuaaercs ot Sigfox?

35. Kakas CKK ucnonssyercs B RPMA?

36. Kak ycTpoen MHOXeCTBeHHBIN A0cTyll B RPMA?



37. Kak yctpoen Hucxoasmui kanaa B RPMA?

38. Kak ycTpoiicTBa OIpenessioT UCI0Ib3yeMYI0 MOIIIHOCTh M CKOPOCTh nepenadr B RPMA?
39. Kak cHmkaercst MHTepQEepeHIIHsi MKy COCETHUMU ceTssiMd B RPMA?

40. Kak ycTpoeH MexaHH3M MOATBepkAeHus nepenad B RPMA?

41. Kak ycTpoicTBa CHHXPOHHU3UPYIOTCS ¢ ceTbio B RPMA?

42. Kakue tpeboBanus BeigBuratorcs k texHoiorusm CloT mo Oromkery kaHana cBS3H, EMKOCTH CETH
U 3HEPronoTpediIeHnio?

43. Kak B pamkax CloT mocturaercs Oonbiiast JaTbHOCTh JICHCTBHS?

44. Yo taxoe Access Class Barring?

45. Kak yctpoeH pexxuM Power Save B COTOBBIX ceTsx?

46. Uro takoe eDRX?

47. B uém pazuuna mexay Power Save n eDRX? Kakue cpaBHUTENbHBIE TPEUMYILIECTBA U HEOCTATKU
Kaxzaoro?

48. Kakne CKK ucnonssytorca 8 EC-GSM?

49. Kak yctpoens! norndeckue kanaiasl B EC-GSM?

50. Yem ommmyarores pazubie Coverage Class'st B EC-GSM?

51. Kak MO’XKHO CHU3UTH SHEPrONOTPEOIEHHE YCTPOUCTB, HCIIONb3yromuX pasHbie CC?

52. Kak B EC-GSM wu30exath yMeHbIIIEHHE EMKOCTH CETH TPH HCIIONb30BaHuu Oonbimx CC?

53. Kak ycrpoiictsa Beioupatot CC st mepeiauyu BBEpX U BHU3?

54. Kak B EC-GSM oprann3oBaH NEHIKMHT MpPH TOM YTO CETh MOXeT He 3HaTh Tekymmii CC
ycTpoiicta?

55. Kakum oOpa3om Obuta yiyuriena mporeaypa (mepe)Beioopa cotel B EC-GSM B cpaBHeHHH C
eGPRS?

56. Kak MoryT ObITh pa3BépHyThI ceTit NB-10T?

57. Kakue ocobernnocTr nmeroT curaaiibl NB-IoT B Bocxoasiem noroke B cpapaennu ¢ LTE?

58. Kax B NB-IoT cunxaercs PAPR?

59. Kakue ¢usnueckue kanansl umerorcs B NB-IoT u 3auem oHU HYXHBI?

60. OT yero 3aBUCHT KOI0Bast ckopocTs B SCH?

61. Kakoli mexaHu3M ucrnonb3yercs: 6azoBoii cranieir NB-IoT ans onpesieneHns 9acTOTHOTO CABHUTra
ycTpoiicta?

62. Uem pazmmuatorcs pasubie Coverage Class'st B NB-10T?

63. 3aueM Hy>KHBI transmission gap'sl Ipy Tepenaue JaHHbBIX BBepX U BHU3 B NB-10T?

64. B xakoM TMOpSJIKE yCTPOICTBO MPOCITYIIUBAET COOOIICHUS MIPH MOAKII0UeHNH K ceTi NB-1oT?
65. Korna moxxeT ObITh 0OHapy>KeHa U pa3peleHa koyumsus B pu nepeaade B NPRACH?

66. Kakue orpanndenus ectb Ha uianupoBanue pecypcos B DL u UL NB-1oT?

67. Kak ycranapnuBaeTcss MOIIHOCTH niepenadu B NB-1oT?

68. Kak Obla yBenn4yeHa cKopocTh nepenauu 1jst ycrpoiict Cat-N27?

69. Kakue tunsl ycTpoiicTs ectb B crangapte 802.15.4?

70. Kakyio TOnoJjoruro MoryT UMeTh cetu crangapra 802.15.4?

71. Kaxoit PHY ncnons3yercs B cersix 802.15.47

72. Kakyio CTpyKTypy UMEIOT cynepkaapsl B 802.15.47

73. Kaxoro tunma CSMA ucnosb3ytorcs B cetsix 802.15.4 u nouemy?

74. Ilouemy ycTpOHCTBa XAYT ABa MMyCTHIX HHTEPBAJIA Tiepe nepeaaqeii?

75. Kak nepenatorcst nanuasle "BBepx" u "BHU3" B 802.15.4?

76. Kakue metozst qoctyna B 802.15.47

77. Kak yctpoen CSMA-CA B 802.15.4?

78. Kak yctpoen TSCH B 802.15.4?

79. Kakum 00pa3oM npou3BOAUTCA CUHXpOHHU3a1us Bo BpemeHnu B TSCH?

80. Kakne MmexaHU3MBbI 17151 S)KOHOMUU SHEPTUU UCIIONb3yroTcs B 802.15.47

3a OoTBETHI Ha BOIIPOCHI CTYACHTHI IIOJTYYarOT OLICHKY B COOTBCTCTBUU C Ta6JII/II_Ieﬁ KpuTcpus
OLICHUBAHUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



ITepeueHb KOHTPOIBHBIX BOIPOCOB K AU(P(epeHIIIPOBaHHOMY 3a4ETY:

1. Onpenenenvie IHTepHETA Belel, OCHOBHBIE clieHapun MHTepHeTa Belleil, 0COOCHHOCTH YCTPOWMCTB
WNHTepHeTa Belen.

2. ®uznueckuii yposenb TexHonornn Wi-Fi HaLow.
3. OKHO OrpaHUYEHHOTO JJOCTYTIA: ONKMCAHUE ITPOTOKOJIA.
4. Moaenb OKHa OTpaHUYEHHOTO TOCTYTIA.

5. Ilporokonbl yripaBieHus MpucoequHeHUEeM ycTpoiictB Kk cetn Wi-Fi HalLow: menTpanm3oBanHOe
YIIpaB-JIEHUE U PaCIPEIEIEHHOE.

6. Maremaruieckoe MOJISIUPOBaHUE Mpoliecca npucoeanHenus k cetn Wi-Fi HaLow.
7. Metogpl aHEprocOepexenus B ceTsx Wi-Fi.

8. MexaHu3M CerMeHTalluu TPaHCTIOPTHOW KapThl B ceTsix Wi-Fi HaLow.

9. MexaHu3M 3aJJaHHOTO BpeMeHHU TpoOyxkIeHus ycTpoiicTB B ceTsix Wi-Fi HaLow.
10. Mozens nepeiauu reTeporeHHbIX TIOTOKOB JaHHBIX B ceTax Wi-Fi HaLow.
11. Onucanue texnonoruun eMTC.

12. Onucanue texHonoruu NB-IoT.

13. Onucanue texHonoruu EC-GSM-IoT.

14. MeTozbl CHIKEHUS SHEPronoTpeOIeHNs B COTOBBIX CETSX.

15. MeTonb! 00cayKuBaHUs OOJBIIIOTO YUCIIA YCTPOHCTB B COTOBBIX CETSIX.

16. ®uznueckuit ypoBeHs TexHongoruu LoORaWAN: moxymsiiust LoRa.

17. YpoBens goctyna k cetu TexHonoru LoRaWAN.

18. Monens nporiecca nepenauu ycrpoiicts B cetu LoORaWAN.

19. 3agaua Ha3HAUEHUSI CUTHAJIbHO-KOIOBBIX KOHCTPYKIHii B ceTax LoRaWAN.
20. Texnomnorwust SigFox.

21. Mopens niporiecca nepeaadn yecTporucTB B ceTsax SigFox.

22. dusnyeckuii ypoBeHb TeXHONIOTHH ZigBee.

23. Meron nocrtymna k kaHainy B cetu ZigBee: onucanue.

24. Mopens MeToJia TOCTyna K KaHaiy B cetu ZigBee.

25. Tlpouecc npucoeMHEHUsT YCTPOUCTB K ceTu ZigBee.

26. Mopens niporiecca IpUCOCTUHEHUST YCTPHOCTB K cetn ZigBee.

27. Bluetooth Low Energy: ¢usuueckuii ypoBeHs.

28. Bluetooth Low Energy: kananbHbIH ypOBEHb.

29. Metonbl cHUXKEHUs JHepronoTpebdnenus B cetsax BLE.

30. Onucanue texHonoruu 6LoWPaN.

31. Onucanue texHonoruu RFID.

Kpurepun onennBanus
Onenka otnuuno (10) BbICTaBIsIeTCS CTYAEHTY, TOKa3aBIlIeMy BCECTOPOHHHE, CUCTEMaTHU3NPOBAaHHEIE,
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl TUCIHUILIMHEL, POSBIISIIOIIEMY HHTEpeC K JaHHOH MpeIMeTHON
obnacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
peIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.
Ouenka omnuHO (9) BBICTaBISETCS CTYIACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
IyOOKHe 3HaHUS yu4eOHOM MporpaMMBbl TMCHUILIMHBI 1 YMEHUE YBEPCHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHATh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.
Onenka xopomo (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTepuaj, TPaMOTHO M TIO
CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISICTCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuali, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ornenka xopomio (5) BBICTABISAETCS CTYIEHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuaj, TPaMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.



OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI ajbHENUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OousibIIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHMpoBaHHBIA 3a4eT MPOBOAMUTCS B YCTHOU (opme.

ITpu nposenenun nuddepeHINpPOBaHHOTO 3ayeTta oOydaromemycs npepoctasisercs 30 MUHYT Ha
noarotoBky. Ompoc oOywaromerocss mo Owiety Ha aud(GepeHIMpPOBAaHHOM 3adeTe HE JOJDKEH
MpEBBIIATH 45 MUH.

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
MPOrpaMMOl TUCHIUIUTUHEL, @ TAKXKE CIIPABOYHOMN JIUTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



