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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MYHBTI/ICGPBI/ICHBIG CCTHU CBA3HU
0 HANIPaBJICHUIO: HH(bOKOMMYHHKaHHOHHBIG TCXHOJIOTHH U CUCTEMBI CBA3HU
IIpO(l)I(lJIb MnoATrOTOBKMU: TGJ'ICKOMMYHI/IKaI_H/IOHHLIC CCTHU U CUCTCMbI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: B.M. BumneBckwit, 1-p TeXH. HayK, mpodeccop, mpodeccop

[Iporpamma obcyxieHa Ha 3acefjannd Kadeapbl MyJIbTHMEAUUHBIX TEXHOJIOTHH 1 TenekoMMyHuKanuii 30.03.2023



AHHOTANMA

Kypc «MynpTricepBUCHBIE CETH CBS3M» NMPOBOAMUTCS Ha 1 Tomy maructparypel. B pamkax gaHHOro Kypca
oOygaronuecs TOJXy4daT HEOOXOAMMBbIC 3HAHUS O TIOCTPOCHUH, ApPXUTEKTYpe M YCIyrax COBPEMEHHBIX
MYJBTHCEPBUCHBIX CETeH CBSI3M, WCIOJIb3YEeMBIX CETEBbIX TEXHOJOTHSAX M MPOTOKOJAX, METoAax
MOJICIIMPOBAHUA M aHAJIW3a IPOU3BOAMUTENBbHOCTH ceTeil. [lpolias mporpamMmmy Kypca, CTYAEHTbI OCBOST
pa3IMyHbIe MEXaHU3MBI JIOCTYIIA K Cpelie B MPOBOJHBIX U OSCIPOBOJAHBIX CETAX U Y3HAIOT 00 OTpaHHUYCHHIX
WX TPUMEHCHUS, O3HAKOMSTCS C Pa3IMYHBIMH MPOTOKOJIaM MapmipyTusanuu B [P-cersx u OecrpoBOgHBIX
mesh-ceTsx, OCBOSIT MPOTOKOJIBI TPAHCIIOPTHOTO YPOBHS M YPOBHS NPWJIOKEHHA, a TaKKe MO3HAKOMSTCS C
TEXHOJIOTUSIMU, UCIOJIB3yeMbIMU B HTepHETE Beliel. B pe3ynbrare npoxoKaeHus Kypca ydalyecs moiyyar
3HaHUSl M3 00NacTh Teopuu TrpadoB, TEOPHH MACCOBOTO OOCITY)KWBAHHS M TEOPHH CIyYalHBIX MPOIECCOB,
HEOOXOMUMBIE T MOJICITUPOBAHUS W aHalu3a IMPOU3BOIUTEIBHOCTH CYIIECTBYIONINX M IEPCHEKTUBHBIX
MPOBOJHBIX U OECITPOBOTHBIX CETEH.

3ansaTus OymayT NOpoOBOAUTHCS B (dopMe JeKiui. J[asg ycrmenHoro mpoXOXKACHHs KypCOB HEOOXOIMMO
MOCEIIeHNE U KOHCIIEKTHPOBAaHUE JIEKIHil, CBOEBPEMEHHOE OCBOEHHE TEOPUHU M BBITIOJIIHEHUE 3aJaHUi, a TaK
KE CaMOCTOsITeNIbHAsT paboTa ¢ JOTOTHUTEIHLHOU JTUTEPaTyPOH.

1. leau u 3apauu

esab AMCUUIIHHBI
- M3yueHune 0CHOBHBIX MIPUHIIAIIOB PabOTHl COBPEMEHHBIX CUCTEM Mepeaadn TaHHBIX;

- U3y4YeHHE CTaHJAPTOB U MPOTOKOJOB (PM3NYECKOTO, KAHAIBHOTO, CETEBOTO, TPAHCIIOPTHOTO YPOBHEH
Y YPOBHSI IPUJIOKEHUI TPOBOAHBIX U OECIPOBOIHBIX CETEH;

- UI3y4YCHUC MCTOAO0B MOJICIHNPOBAHUSA N aHAJIU3a IPOU3BOAUTECIBHOCTU CUCTEM CBA3U C IIPOBOAHBIMHA U
6CCHpOBO,I[HBIMI/I KaHaJIaMH.

33]13‘11/[ JAUCHUIIINHBI
- OcBoeHue IMPUHIUIIOB MOCTPOCHUA U apXUTCKTYPbl COBPECMCHHBIX MYJIIBTUCCPBUCHBIX ceTen CBs3H,

- O3HAKOMJICHHUC C HCIHOJb3YCMbIMU CCTCBBIMHU TCXHOJOIMAMU W IHPOTOKOJIAMH CBA3U B
MYJIBTUCCPBUCHBIX CCTAX,

- mpruoOpeTeHne 3HaHUH JJIs1 OPUCHTAIMH B COBPEMEHHBIX CUCTEMAaxX CBA3H;

- IpuoOpeTeHne 3HaHUI U HABBIKOB ISl TOCTPOEHHS TEOPETUUECKUX MOAENEH M MOIY4YEeHUs! OLIEHOK
MIPOU3BOJUTENILHOCTH KAHAJIOB U CETEH CBS3U.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
YK-1 Cniocoben ocymecTBiarh kputudeckud  |YK-1.2  OcymecTBiasieT TMOUCK BAapUAHTOB  PEIICHUS
aHaJn3 IpOOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHONH  TpOOJIEMHOW  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
KOMMYHHKATHBHBIC TEXHOJIOTUH, B TOM YHCI€  |MHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA  JJIs
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS aKaJIEeMUYECKOTO U TPO(ECCHOHAILHOTO B3aUMOJICHCTBUS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-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 JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

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

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
npoecCHOHaNBHON JCATENIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTEeCTBEHHBIX
HayK

OIIK-1 CriocobeH npecTaBIsuTh COBPEMEHHYIO
Hay4HYIO KapTHHY MHpPA, BBISBIATH
€CTECTBEHHOHAYUHYIO CYIIHOCTB MPOOIeM

v v




LUBuUCH llpuypciilnvndaJibHun /J1Gx110/JabHUL LN,
OIIPEACISTh IyTH UX PEIICHHS U OLICHUBATh
3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
HPUHINIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MEepeadH,
pacnpenesnenus, 00pabOTKU U XpaHEHHS
nHpOopMaIun

OIIK-2.2 Bmameer HaBbIKAMU  peajm3allidl  HOBBIX
MPUHIIUIIOB M METOJOB MCCIEAOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

OIIK-3 Cnocoben npuobperars, 00pabaTbIBaTh
Y HCIIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
NpeJIMETHOM 00J1acTH, MpeAiararh HOBbIE HICH
U MTOAXOIBI K PEIICHHUIO 3a]1a4 CBOCH
npodecCHOHAIBHON IS TeTbHOCTH

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

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- ApXUTEKTYpYy MYJIBTUCEPBUCHBIX CETEN CBSI3H;
- HCIIOJIb3YEMbIE CETEBbIE TEXHOJIOTUN MYJIBTUCEPBUCHBIX CETEH CBSI3Y;
- TMPOTOKOJIBI KaHAJIBHOTO, CETEBOTO M TPAHCIIOPTHOTO YPOBHEH MPOBOAHBIX M OECIIPOBOIHBIX CETEH

CBSI3H;

- MCTOAbI UCCJIICAOBAHUSA TPOU3BOAUTCIILHOCTH MYJIbTUCCPBUCHBIX CETCH CBSI3M.

YMETB:

- HpI/IMeHﬂTB 3HAHUS TCXHOJIOTHH U IMPOTOKOJIOB MYJIBTUCCPBUCHBIX CeTeH CBS3U apu pa3pa60TKe u

IIOCTPOEHUU CETEH.
BJIaJIETh:

- Metonamu TCOPECTUYCCKOI0 aHaJIn3a NPOU3BOAUTCIIBHOCTH KaHAJIOB U ceren CBA3H,
- OCHOBHBIMH MCTOJaMHU MOCTPOCHUSA MYJIBTUCCPBUCHBIX CETEH CBSI3M.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
OO0mue TPUHIOMIBI W  TEXHOJOTHUU
1 MIOCTPOCHUS  MYJIBTUCEPBUCHOW  CETH 2 2
CBSI3H, METO/IBI JOCTYIA K KaHAITY.
[TpoBozHBIE JOKaNbHBIE CETH Ha 0asze
2 texHonoruu Ethernet. JlokanmeHble ceTH 3 3
crarnapra [EEE 802.11 (WiFi)
Maremarudeckue OCHOBBI
3 MapumipyTh3anuu. MapipyTusanus B 4 4
OecnpoBoaHBIX mesh u ad-hoc ceTsix.
CereBoii ypoBenb B cersix TCP/IP.
4 " 3 3
TpancnoprHbiii ypoBeHs B cetsix TCP/IP
Meronbl  ympaBieHHs — TpaUKOM U
5 oOecrieyeHHsT KadecTBa OOCTYKHBaHUSI. 4 4
Yposens npuinoxkenuii B cetsix TCP/IP
6 Cencopnble cetu ZigBee 3 3




7 Pannouactornas wuaentudukanus UHF 3 3
RFID u NFC

] MaremarndecKkue OCHOBBI MCCIIEJOBAaHUS 4 4
POU3BOAUTENBHOCTH CETEN

9 CoBpeMeHHblE  TEHAECHUMH  Pa3BUTUA 4 4
ceTeit

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)
Cemecrtp: 2 (Becennuit)

1. O0mure NPUHIMITEI ¥ TEXHOJIOTHU MTOCTPOSHHS MYJIBTHCEPBHCHON CETH CBS3M, METOJBI JOCTyIA K
KaHaly.

OOmme NpUHUMIBL M TEXHOJOTHUM IOCTPOCHHUS MYJIBTUCEPBUCHOMW CETH CBSI3U. APXUTEKTYpa
OTKpBITBIX ceTel. MexayHapoaHas M OT€UEeCTBEHHAsh HopMaTuBHas 0aza. CXOACTBAa M pas3inyus
mexny crekamu TCP/IP u ISO/OSI. Kinaccudukanus cereil.

2. IlpoBonHble nokanbHBIE ceTH Ha Oa3e TexHonoruu Ethernet. JlokameHble cetn cranmapra [EEE
802.11 (WiFi1)

HcTopus nosiBieHus: U apxuTeKTypa jJokaiabHbIX cetedl Ethernet. Tunbl o6opynosanus. @usnueckuit
ypoBeHb cereii Ethernet. Meron moctyna k cpene CSMA/CD. [IpoTokoi MOKpHIBAIOIIETo JiepeBa
STP u ero moaudukanuu. BupryansHsie okanbasie cetd VLAN.

3. Maremaruueckre OCHOBBI MapuipyTusauuu. Mapmpytusanusi B GecnipoBoanbix mesh u ad-hoc
CeTAX.

OcHoBHBIe TIOHATUSI Teopun TpadoB. CrocoObl mpeacTaBieHus: TpadoB B MaMITH KOMIIBIOTEPA.
Anroput™mbel o0xozna rpadoB B IIMPUHY M IIyOuMHY. AJNTOPUTMBI TOHMCKA KpaT4aIMX IyTeil.
ANTOPUTMBI MOMCKA MAKCUMAJIBHOTO TIOTOKA.

4. CereBoii yposenb B ceTssx TCP/IP. TpancnoprtHslii yposens B ceTsax TCP/IP

Henanexnas nepegaua neiirarpamMm ¢ nomouisio nporokona UDP. Hanexxnas nepenaya JTaHHBIX C
yCTaHOBIIEHHEM coenHeHul B mpoTokosie TCP. MeToa cKoNb3sI1ero okHa.

5. Metonb! ynpaBieHus: TpapuKoM U oOecrieueHus KauecTBa 00CTyKHBaHUS. YPOBEHb MPHUIIOKECHUH
B ceTsix TCP/IP

MeTop! ¥ aNropuTMBI yIIpaBIeHHsT TPAGHUKOM B OOPBOBI ¢ Meperpy3KaMu Ha KaHAJIBHOM, CETEBOM U
TpaHCOpTHOM ypoBHsxX. Kiaccupukanms tpadpuka. MeTtomsl 1 anroputMbl 00ecTiedeHHsI Ka4ecTBa
obciyxxuanus (QoS). [Iporokon RSVP. luddepennpoBannoe obcaykuBaHuE.

6. Cencopuole cetu ZigBee

ApXuTeKTypa W BHUABI TOMOJIOTUH ceHCOpHBIX cerell ZigBee. OcobeHHocTn (¢u3MUeckoro u
KaHAJIBHOTO YPOBHEH CEHCOPHBIX ceTeil. MapmpyTusanus B ceTax ZigBee. [Ipumepsl npunoxeHuit B
WHTepHeTe Bemei.

7. PamuouactotHas unentudukanus UHF RFID u NFC




Ucropus pamuodacrorHoir uaentudukanuu. Apxurekrypa cuctem RFID. Crangapt EPC Class 1
Generation 2. AntukoinsnonHbi npotokos UHF RFID. Apxurekrypa u npunuuns! pabotsr NFC.

8. MaremaTn4ecKne OCHOBEI HCCIICAO0BAHUS IPOU3BOAUTCIIBHOCTH ceTen

OCHOBBI TEOPHH MAacCOBOTO OOCITYy)KUBAaHUS W €€ NMPHUMEHEHHE Ul aHaIn3a MPOU3BOAUTEIEHOCTH
KaHaioB cBs3M W cereil. Ilponeccol rubenn u pasmuoxenus. @opmyna JluTria. DnemeHTapHBIC
cucTeMbl MaccoBoro obciyxkuBanuss M/M/1, M/M/1/N, M/M/K/N. OTKpsITble U 3aMKHYTBIE CETH
MaccoBoro obciyxuBanusi. O630p 6oiee CIOKHBIX CUCTEM MacCOBOTO OOCITYKUBAHHSL.

9. CoBpeMeHHBIE TEHACHIINH Pa3BUTHS CeTel

OOnaunple M TyMaHHbIE BBIYMCIICHHS, BHPTyasibHble ceTu. MHTepHer Bemeil. McmonpzoBanue
MU-MIMO u ywmenblieHue pa3mepoB coT. Cetw MMWIIUMETpoBOoro nauamnazoHa. CoBpeMEHHBIH
CIIyTHHUKOBBIM VHTEpHET.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYyKOBasi CHCTEMa), ayAUTOPHAst JOCKa.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. KoMIbIoTepHBIEC CETH: IPUHIIUIIBI, TEXHOJIOTUH, TIPOTOKOJBI, y4eOHOE ITOCOOHe /s By30B : PEK.
M-BomM obOpazoBanus u Hayku PO /B. I. Omudep, H. A. Onudep. Cankr-IlerepOypr, [Tutep, 2019

JomnonHurensHas aureparypa

1. Komnstotepnsie cetu [Texcr| = Computer Networks /3. Tanenbaym, JI. Yazepounn ; mep. ¢ aHm. A.
I'pebenbkoBa, [yueOHuK ams By308]. -CI10, [Turep, 2015

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

1. http://lib.mipt.ru — anekrponHas Oubaroreka dusrexa
2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).
3. http://benran.ru —6ubMMOTEKA 1O €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajJieMUuH Hayk.

4. http://minsvyaz.ru/ru/documents/ — HOpMaTHBHO-TIPABOBEIE JOKYMEHThI MUHHCTEPCTBA CBSI3U U
MacCcOBbIX KOMMYHHKanui Poccuiickoit @eaepanuu

5. http://www.itu.int/pub/T-REC/ — Pexomenganuu Cekropa CTaHIapTH3AIUH TEIEKOMMYHUKAITUH
MexnyHapomIHOTO cor03a 31eKTpocBsi3u MCO-T

6. http://www.itu.int/pub/R-REC/ — Pekomenmaniuu Cextopa paanocssizu MexIyHapoJIHOTO COr03a
anekrpocsszu MC3-R

7. http://www.etsi.org/standards-search/ — crannaptel EBponeiickoro nHCTUTYTa CTaHIAPTU3ALUH
tenekommyHuKaruit ETSI

8. http://www.ietf.org/rfc.html/ — nokymeHThI nHX)eHepHO# padoueii rpynmbel MaTepaer RFC IETF

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MynsruMeaniiHble TEXHOIOTHHU, pe3enTanuu PowerPoint.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyfaeHTa. B mporpamme
Kypca MpuBeIcHO MHHUMAJIbHO HEOOXOMMOE BpeMs JIIsl padOTHI CTY/IEHTa HaJl TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTEHHE ¥ KOHCIIEKTUPOBAHUE PEKOMEHIOBAaHHOM JIUTEPaTypBI,

- mpopaboTKy yueOHOro Mareprasa (1o KOHCIIEKTaM JICKIUH, yaeOHOW 1 HaydYHOH JTUTepaType);

- peuIeHue 3ajad, NpeiaraeMblX CTYJACHTaM Ha JICKIHX;

- IOATOTOBKY K KOHTPOJIEHBIM, CAMOCTOSITEIbHBIM pa0d0TaM M TECTaM.

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T0171 CTYACHTA OCYUICCTBJILACTCA B PC3YJIbTATC
aHaJIn3a UTOroOB KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX pa60T, a TaK)XXC MHANBUAYAaJIbHBIX KOHCYJII)TaHI/Iﬁ.



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
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: B.M. BumneBckwii, 1-p TeXH. HayK, mpodeccop, nmpodeccop



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 €e COBCPLICHCTBOBAHMUS Ha OCHOBE

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CaMOOIICHKH

crocoObl M CpPEACTBa BBIMOJHEHUS JESTENBHOCTH C €€
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
€CTEeCTBEHHOHAYYHYIO CYITHOCTH MPoOIeM

cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OTIPEIeNIATh IYTH UX PELICHUS U OLICHUBATD
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 pesynbrare uzydeHus qUCIUIUINHEI « MyIIETUCEPBUCHBIE CETH CBSI3W» O0YJAFOIIUNACS JJOJDKEH:

3HATh:
- ApXUTEKTYpy MYJIBTUCEPBUCHBIX CETEN CBSI3H;
- HCIOJIb3YEMbIE CETEBbIE TEXHOJIOTUN MYJIBTUCEPBUCHBIX CETEH CBSI3Y;
- TMPOTOKOJIBI KaHAJIBHOTO, CETEBOTO M TPAHCIIOPTHOIO YPOBHEH MPOBOAHBIX M OECIIPOBOIHBIX CETEH
CBSI3U;
- METOJIbI HCCIIENOBAHUS IPON3BOAUTEILHOCTH MYJIBTUCEPBUCHBIX CETEH CBA3H.
yMeTh:
- IlpuMeHsTh 3HAHUSI TEXHOJOTWH U MPOTOKOJIOB MYJIBTHCEPBUCHBIX CETEH CBSI3U MPH pa3paboTKe U
[IOCTPOEHUU CETEH.
BJIaJeTh:
- MeTonamu TeOpeTHUECKOr0 aHajaIu3a IPOU3BOAUTEIILHOCTH KaHAJIOB U CeTell cBA3Y;
- OCHOBHBIMM METOJIaMU IIOCTPOEHUS MYJIIBETUCEPBUCHBIX CETEH CBA3H.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Mopenu ISO/OSI u TCP/IP.

Uro takoe Ethernet ¢ pazaensiemoii cpemoii.

Merton noctyna CSMA/CD.

ANTOPUTM IPO3PAuyHOTO MOCTA.

[TupoxoseniatensHbIe IITOPMBI B ceTsix Ethernet.
[Ipotokons! mokpeiBatomiero aepesa (STP, RSTP, MSTP).
KomMmyTanus nakeToB 1 KaHaJoB.

Uro Ttakoe BUpTyalbHbIE JIoOKabHbIEe ceT (VLAN)?

00 NG AW

. AJTOpUTMBI IOMCKA KPAaTYaWIINX MTyTeil.
10. AnropuTMBI TOMCKa MAKCUMAJIBHOTO TTOTOKA B CETH.

11. MeTtoab! MapLIpyTH3aLUU 110 BEKTOPY PACCTOSHUMN, IO COCTOSHUIO COCIMHEHUH, HepapXudecKas
MapIIpyTH3aLusl.

12. MHoroaapecHast, LIMPOKOBEIIATENbHAs U anycast-MapIIpyTU3aLHs.

13. MapupyTtuzauus 4Ji1 MOOMIIBHBIX Y3JI0B.

14. Crpykrypa anpecoB [Pv4 u [Pv6. [lonHoknaccoBas u 6eckiiaccoBasi aapecarys.
15. IIporokon RIP.

16. Ilpotoxon OSPF.

17. IIporokon BGP.

18. IIporokon ARP.

19. Ilpotokon ICMP.

20. ITopThl U COKETHI.

21. IIporoxonst UDP u TCP.

22. MeTtoJ1 CKOJIB3SIIIET0 OKHA.

23. IIpotokon HTTP.

24. IIporoxon SIP.

25. IIporoxor MQTT. YUro Takoe MuTepHET Bemieit?

26. Cnoco6b1 0OpEOBI C Meperpy3kaMu B CETH.

27. Metons! obecnieuenust QoS. uddepenuunansnoe odcinyxuanue u RSVP.
28. [IpoGiiema CKpBITHIX U 3aCBEYCHHBIX CTAHLIUH.

29. Cetu ALOHA u nuckpernas ALOHA.

30. Mogenu cereit ALOHA u auckpernoit ALOHA.

31. Cxems! noctyna IEEE 802.11, Ha3HaueHHe 1 OTIHYNE.

32. Cxema noctyna CSMA/CA (DCF) u npouenypa backoff.

33. Unrepsanst DIFS, SIFS, PIFS, EIFS. [Ipunmnun npuoputusanuu coobmienunii B cxeme DCF.
34. Mogens Bianchi. [locrpoenune nenu Mapkosa. Berancnenne xapakTepuCTHUK.
35. Pexumsl noctyna PCF u HCCA.

36. Pexxum noctynma EDCA. Knaccsl Tpaduka u npuoputuzanusi. Untepsansr TXOP.
37. Ilpotokon moctyma MCCA st mesh-ceteid.

38. CrtocoOb1 00pbOBI ¢ TaBUHAMU B mesh-ceTsax.

39. PeakTuBHOE OCTPOEHNE MapIIpyTOB B ipoTokose HWMP.

40. O6padotka omrbox 8 HWMP.

41. Cnoco6bl yckopeHus noctpoeHusi mapipytoB B HWMP.

42. IIpoakTHBHOE OCTPOEHUE MapUIpyTOB B IpoTokosie HWMP.

43. IIporoxon OLSR. Anropurm BeiOopa MPR.

44. IlpumeHeHune, apxXUTEKTypa U BHJIBI TOIIONOTHI ceTeil ZigBee.

45. Jloctyn k kaHaiy B ceTsax ZigBee.

46. Anpecauyrs U MapipyTu3anus B ceTsx ZigBee.

47. lpunanun paboTs! maccuBHBIX cucteMm RFID.

48. KopupoBanue komanj cuutbiBateist U orBeToB MeTok UHF RFID.

49. Anrukoinusnonnsiit mpotokoin UHF RFID.

50. ApXuTeKTypa 1 IpUHIMIIEI iepenayn qaHHbix B NFC.

51. Knaccudukarust CHCTEM MacCOBOTO 00CITy>KUBaHUSI.

52. BeiBog gopmynst Jluttna mist cuctem G/G/1.



53. Ilporecc TnOENM U Pa3MHOXKEHHS U €r0 CTAllMOHAPHOE paclpeielieHne BeposTHocTed. BeiBoa st
M/M/1, M/M/1/N, M/M/K/N.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Mogenu ISO/OSI u TCP/IP. YpoBHu Mopeneit u ux Ha3HadyeHue. Kak cBsi3aHBI MOJENH, B 4eM
pasnuuus?

2. Ethernet c paznensiemoii cpenoit. Metox noctyna CSMA/CD.

3. Tunsr ycrporictB Ethernet m pasmuumst mexny Humu. llepemada JaHHBIX KOMMYTaTopamMH H
aITOPHUTM Tpo3padHoro Mocta B Ethernet.

4. IupokoseriarenbHbie MTOPMBI B ceTsx Ethernet: mpuyuHbI BOSHUKHOBEHHS U UX 3P HEKT. MeToabI
00pBOBI C MUPOKOBENIaTeNbHBIMU IITOpMaMu B Ethernet.

5. Tlporokon nokpsiBaromero nepesa (STP). B uem ero Ha3HaueHue, Kakue MpoOIeMbl OH MO3BOJISIET
pemnth? Mogudukanuu RSTP u MSTP.

6. Bupryansnbie cetu (VLAN).

7. 3amauu ceTeBOro ypoBHA. Pa3nnums Mexry KoMMyTalnuen MakeToB U KaHaJOB.
8. Anroputmsl oucka kpardaimux myteit Jlefikctprl u bennmana-®opaa.

9. AnropuTMbl IOMCKa MAKCUMAJIBHOIO IIOTOKA B CETH.

10. MapmpyTu3anus u nepecbuika. Metojisl 60pb0bI ¢ eperpy3KaMu.

11. Mertoas! MapLIpyTU3aLUU: MAPIIPYTU3aLMsl IO BEKTOPY PacCTOSHUM, IO COCTOSHUIO COSIUHEHUH,
uepapxuieckasi MapIIpyTH3aLus.

12. Meroasl MHOTOAQIpPECHOM W IIMPOKOBEHIATEIBHOW MapIIpyTH3alMH. Anycast-MapIipyTH3aiusl.
MappyTuzamus 11 MOOUIIBHBIX y3JI0B.

13. Crpykrypa [Pv4-anpeca. [TomHoknaccoas u OeckinaccoBas afpecaiusi. OcHoBHBIE oTanuus [Pvo.
14. MapmpyTu3zanus B ceTsix [P. IIporokon RIP.

15. Tpunnumst pabotet mpotokoioB OSPF u BGP.

16. Ciry>xe6HbIe TPOTOKOIEI ceTeBoro ypoBHs ARP u ICMP.

17. 3agauu TpancnoptHoro ypoBHs. I[lopter u coxets. UDP.

18. Meron ckombasmero okHa. [Iporokon TCP.

19. TIporokon Web: HTTP.

20. IP-trenedonns u nporoxon SIP.

21. UnTepuer Bemieit u mporoxkon MQTT.

22. Onumwute cnocoObl 0OPHOLI ¢ TIEperpy3KamMmu B CETH.

23. Onumure MeTobl odecredeHus QoS.

24. TIpoOieMBbI CKPBITBHIX U 3aCBeUEHHBIX cTaHImid. CxeMa paboTsl mporokona MACA.

25. Cetu ALOHA u nuckpernas ALOHA. Pacuer ux nmpou3BOIUTENbHOCTH.

26. Crex mporokonoB IEEE 802.11. Tomomorum ceteit IEEE 802.11. Kakme cxemsl moctyma
onpenenser IEEE 802.11 u B yem ux Ha3HaueHHE U pazauuue?

27. Cxema gocryna CSMA/CA (DCF) u npouenypa backoff. Kak obecneunBaeTcsi npruoputu3anus
KaJipoB-nionTBepxaeHnit? [Ipuanun npuopuruszanuu coodniennii B cxeme DCF.

28. Mopnens Bianchi. Onummre mpocTpaHCTBO COCTOSHUM menu. KakoBbl OCHOBHBIE IOMYIICHHS
Monenn? KakoBo Bpemsi HaxokIeHUsI B cocTosiHMM? Kak paccunThiBaeTCsl MPOMYCKHAs CIIOCOOHOCTh
KaHana?

29. Pexxum noctyna PCF u ero otimmuus ot DCF.

30. Pexxum noctyna EDCA u ero ommnuns ot DCF. Knacerr Tpaduka n npuoputusanus.

31. IIporokon nocryna MCCA u ero otimnuusi ot HCCA u EDCA.

32. Ommuusa MeXay MPOTOKOJIaMU MapLIpyTH3alMu Uil HPOBOAHBIX cereil m mesh-cereil. Tumbl
(xareropuu) MpOTOKOJIOB MapuIpyTuzauuu. Onumure crnocoOsl 0OpHObI ¢ TaBUHAMH, U NIEPEUHCIINTE,
KaKue U3 HUX NPUMEHUMBI B mesh-ceTsx.

33. PeakTuBHOE mocTpoeHHe MapipyToB B nporokoie HWMP. Ilpsmoii u oOparHbIii MapHIpyThI.
Haznauenue moneit 3anuceil B Tabnuie MappyTH3aluu.

34. Criucku nipentecTBeHHUKOB (precursors list) B HWMP u o6pabotka ommbok. Crioco0bl yCKOpeHuUs
[IOCTPOECHUE MApIIPYTOB.

35. TlpoaktuBHOE TocTpoeHre MapmpyToB B npotokode HWMP. Coobmenns RANN u Proactive
PREP.



36. I[Iporokon OLSR. Anropurm BeiGopa MPR.

37. IlpumeHenue, apxXUTEeKTypa W BUJbl Tomonoruii cereii ZigBee. Cxema jgocryma K KaHany W
OpraHu3anys NepeJadd JaHHbIX.

38. Apmpecauuss u Mapmpytusanuss B cerax ZigBee. HMepapxuueckas wmapipyTuzanus, ee
[IPEUMYILECTBA U HEOCTATKH.

39. Texnomorusi u knaccuuranust cucteM RFID. Otnmuust Mexay NacCUBHBIMA WU aKTHBHBIMH
cucreMamu. YTo Takoe nepenada Ha orpaxkeHHoM curHaie (backscatter communication)?

40. Metku u cuuteiBatenn RFID crarmapra EPC Class 1 Gen. 2. KogupoBanne KOMaHJ| CYUTHIBATEIIS
1 0TBETOB MeTOK. CTPYKTypa MaMsITH METKH.

41. ArtukonnusnonHsklid potokon cranaapra EPC Class 1 Gen. 2.

42. Apxutextypa NFC. [Ipunmnunst nepenaun ganasix B NFC.

43. Knaccudukanus cucteM MaccoBoro oocimykuBanus. BeiBon Gopmynst Jlurtna ans cucrem G/G/1.
[Mpouecc rudenu u pa3MHOKEHHS U €T0 CTAIIMOHAPHOE PACIpe/ICICHIE BEPOITHOCTEH.

44. TlocTpoeHue mporeccoB THOETU U pa3MHOKeHus it cucteM M/M/1 u M/M/1/N. Pactipenenenue
BEPOATHOCTEH COCTOSIHUH NpoleccoB. Beruncienne cpeHeil JIMHBI Ouepeid U BPEMEHH HAXOXKICHHS
B CHUCTEME.

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.
1. [TpoGieMbI CKPHITHIX U 3aCBEUCHHBIX cTaHIMi. Cxema padotsl mpoTokona MACA.

2. Iloctpoenue mporieccoB Tudenu u pasMHokeHus A cucreM M/M/1 u M/M/1/N. Pacnipenencaue
BEPOSITHOCTEN COCTOSIHUM ITPOLIECCOB. BpIunciieHne cpeaHeil JIMHbBl O4epea U BPEMEHN HAXOXKICHUS
B CHCTEME.

burer 2.
1. Ceru ALOHA u guckpernas ALOHA. Pacuer ux npon3BoguTeIb-HOCTH.

2. Knaccudukauusa cuctem maccoBoro oocmyxkuBanus. Beiog ¢opmynsr Jlurtna mis cuctem G/G/1.
ITpouecc rudenu 1 pa3MHOKEHHS U €T0 CTAIIMOHAPHOE PACHPEIeIeHIE BEPOITHOCTEH.

Kpurepun onennBanus
- ommyHO (10) - BbICTaBIsIETCS CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHHE, CHCTEMaTU3WPOBAaHHBIC,
n1yOoKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL 1 YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3aja4, CBOOOJHOE U MPaBUJIbHOE 000CHOBAHHUE MPUHATHIX PEIICHUM;

- OTIIMYHO (9) - BBICTABISIETCS CTYIEHTY, IIOKa3aBIIEMy CBOOOIHOE ONEPUPOBAHUE 3HAHUSIMH YIeOHON
[IPOrpaMMBbl IUCLUILIMHBI, BHIIIOJHEHUE 3a/1aHUI TBOPUYECKOTO XapaKTepa;

- OTJINYHO (8) - BBICTABJIICTCA CTYACHTY, IIOKAa3aBHICMY BJIAJCHHUC HIPOIrpaMMHBIM y‘le6HLIM
MarepuajioM C HaJIMYUEM HCECYHICCTBECHHBLIX OIIMOOK B IleI\;ICTBI/ISIX, CaMOCTOATCIIbHO HCIPABIIACMbIX
y4damumces,

- xopo1o (7) - BBICTaBJIAETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTrepuall, 'PaMOTHO U, IIO CYLIECTBY,
W3JIaraeT ero, yMeeT NPUMEHATH MOJyUYEeHHbIE 3HAHUS Ha IPAKTHKE, HO JOIIYCKAeTCs B OTBETE WU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;

- Xopouio (6) - BBICTABJISICTCA CTYACHTY €CJIM OH OCO3HACT BOCIIPOU3BCACHUC IPOTrPAMMHOI0 yqe6Horo
Mmarepuajla, B TOM 4YHUCIC H pa3quHof& CTCIICHU CJIO)KHOCTH, C HCECYHICCTBCHHBIMU OH_II/I6KaMI/I,
3aTPpYAHCHUA B IPUMCHCHHUU OTACIIbHBIX HABBIKOB,

- xopouio (5) - BBICTABISIETCS CTYIACHTY €CIIH TEOPETHUECKOE COJCP)KAaHUE OCBOCHO HE IMOJHOCTBIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM C(QOPMHUPOBAaHBI HEJOCTATOYHO, B HEKOTOPBIX CIy4YasX OBbUIM
JOITYTIEHBI ONTHOKH;



- YIIOBJIETBOPHUTENBHO (4) - BBICTABISIETCS CTYICHTY, [IOKa3aBUIEMY (parMeHTapHBINA, Pa3pO3HEHHbIH
XapakTep 3HAHWH, HEZOCTaTOYHO MpaBWIbHBIE (OPMYIUPOBKH Oa30BBIX MOHITHH, HapyIICHUS
JIOTUYECKON II0CIIEI0BATEIbHOCTH B U3JI0KEHUM IIPOrpaMMHOI0 MaTepualla, HO IIpU 3TOM OH BJajeeT
OCHOBHBIMH pa3esiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHSATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

- YIOBIETBOPHUTEIBHO (3) - BBICTABIICTCS CTYACHTY B Cilydae OOJBLIOrO KOJIMYECTBA HEJOYETOB H
HETPaBUJIbHBIX OTBETOB, a TAKXKE IMAaCCHBHOW padoTe B XOZ€ 3aHATHH, MHOTHE yueOHBbIE 3aJaHus He
BBITIOJIHEHBI;

- HEY/IOBJIETBOPUTEIHHO (2) - BBICTABIISIETCS CTY/ACHTY, KOTOPBI HE 3HAET OOJIBIICH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TOHATUI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IMOJYYCHHBIC 3HAHUS IPH PELICHUH
THIOBBIX ITPAKTHYECKUX 3a/]1a4;

- HEYyIOBIETBOPUTENIbHO (1) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE OCBOMJ TEOPETHUECKOE U
MPAaKTUYECKOE COIEPIKaHUE Kypca, BCE BBHIIIOJIHEHHBIC yUeOHbIEC 3aJaHusI COAepkKAaT IpyOble OMIMOKH.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1K) oNbITA AESITEILHOCTH

Ok3ameH npoBoauTcs B ycTHoW (opme. [lpu mpoBeaeHMH YCTHOTO 3K3aMeHa OOydaromemycs
npeznoctasisiercss | yac Ha moAroToBKy. Ompoc olydaromierocst mo OMJIETy Ha YCTHOM JK3aMEHe He
JIOJDKEH MPEBBIIATH IByX aCTPOHOMHUYECKUX YacOB.

Bo BpEMs IPOBCACHUS OK3aMCH O6y‘{aIOH_II/IeC$I MOT'YT ITOJIb30BAaTbhCA nporpaMMoﬁ JAUCIMITIIMHBI.



