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NH(pOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETHU: METOJIMYECKUE YKa3aHUs IO ca-
MOCTOSITENIbHOM padoTte s cTyaeHToB Kosmnemka npodeccuonaabsHOro oopas3ona-
Hus 1o cnenranbHocTsM 09.02.03 ITporpaMmMupoBaHue B KOMITBIOTEPHBIX CHCTEMax
1 09.02.04 Uudopmanmonnsie cuctemsl (1o otpacisiM)/ coct. A.M. boukapes; Ko:-

aemx npod. oopas. ITHUY. — Iepms, 2018. — 12 c.

Metoauueckue yka3zanus « MTH(HOKOMMYHUKAIIMOHHBIE CHCTEMBI U CETH» pas-
paboTaHbl Ha OCHOBE TpeOoBaHUII DenepanbHOr0 rocyAapcTBEHHOro oOpa3oBa-
TEIBHOTO CTaHAApTa CPeaHETo MpodeCcCHOHATBFHOTO 00pa30BaHus MO CHEIHATBHO-
ctsim 09.02.03 [porpammupoBanue B komnbioTepHbix cuctemax u 09.02.04 Mudop-
MallMOHHBIE CUCTEMBI (TI0 OTPACIISIM) JUTsl OKa3aHUS MOMOIIM CTYACHTaM CIeIHaTb-
Hocteit 09.02.03 [IporpammupoBanue B KoMmbloTepHbIX cuctemax u 09.02.04 Un-
dbopMaIroHHbIE CUCTEMBI (IO OTpaciiaM) 1o aucturuinHe « MHbpoKOMMyHUKAIIMOH-
HBIE CUCTEMBI U ceTr». ComepKaT caMOCTOATEIbHBIC 3aJaHus TI0 pa3zesiaM JUCIIH-
TUTHHBI.

[Tpennaznauensl 11 ctyaeHToB Koemka npodeccnoHanbHOro o0pazoBaHUs
[M'HNY cneunansHOcTe 09.02.03 IIporpammupoBanre B KOMIBIOTEPHBIX CHCTE-
Max u 09.02.04 Mudopmannonnsie cucteMsl (1o otpacisiM) (CIIO) Bcex dhopm 00y-

YCHU.

[TeuaTaercs 1o pemieHHIo Iemaroruaeckoro copera Komnemka npodeccuo-



HaJIBHOTO O6pa30BaHI/I}I HGpMCKOFO rocyaapCTBCHHOIO HAIIMOHAJILHOI'O UCCIICA0BA-

TCJILCKOI'O YHUBCPCUTCTA



COJEPKXAHHUE

APXHUTEKTYpPa U aNNapaTHbIe KOMIIOHEHTbI KOMIIIOTEPHBIX CeTel U CH-

cTeM

Kanaccupukanusi nTHPOPMAIMOHHO-BBIYUCIUTEIbHBIX ceTeid. Cliocodbl

KOMMYTALMHU

YPpOBHHU U IPOTOKOJIbI. ITAJTOHHASI MOJAEJb B3aNMOCBA3H OTKPBITHIX
cuCTEM

AHAJIOTOBbIE KAHAJBI Nepeaavu AaHHbIX. Crioco0bl Moxyasiuuu. Mo-
A€MbI

Hu¢posbie kaHaIbI IepeaavYu JAHHBIX. Pa3iesieHue KaHAJIOB 10 Bpe-
MEHH M 4acToTe

XapakTepUCTHKU NPOBOJHBIX JIUHUU CBA3H

Koauposanue unpopmauuu. KosimuectBo uHGpopManuu M SJHTPONUA

CnocoObI KOHTPOJISA NPABUJIBLHOCTH TNepeaayn nHpopManuu

JlokajibHbIe BbIYHMCINTENbHBIE ceTH. PazHoBuaHOCTH ceTeil Ethernet

Mapxkepnsbie meroasl goctyna. Ceru TokenRing u FDDI

BbIcOKOCKOPOCTHBIE JIOKAJbHBIE ceTH. OpraHu3anus KOPNnopaTuBHbIX

ceTer

DYHKIUY CETEBOT0 M TPAHCIOPTHOI0 YPOBHEH. AJITOPUTMbI MAPIIPY-

TH3alUHU

IIporoxkossl TCP/IP. IIpoTokoJibl ynpaBJ/jieHUs.

IIpouune TexHosOrUM

HNToroBblii KOHTPOJIb

Ipuaoxenne 1
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APXHMTEKTYpa U annapaTHble KOMIIOHEHThI KOMIILIOTEPHBIX ceTell U cH-

CcTeEM

3aganue.
Haiitu He MeHee 5 3JeKTPOHHBIX UCTOYHUKOB HH(OPMAINH O KOKIOU apXUTEKType CETeH U CH-
cTeM (Ha3BaHMs CalTOB, CCBUIKU HA JIUTEPATYPY).

Kanaccupukanus nHPOPMaIMOHHO-BBIYHUCIUTENbHBIX ceTeid. Croco0bl

KOMMYTalluu

3aganue 1.
Brinucars nepapxuro kiaaccupukanuii ”HOOPMaIMOHHO-BBIUYMCIUTEIBHBIX CETEH, YKa3aB UCTO-
pUYECKHE acleKThl UX (POPMUPOBAHHUS.

[TocTpouTts 6a30BBIe TAOIUIIBI IO CIIOCOOAM KOMMYTALIUH.

ypOBHI/I H NMPOTOKOJIbI. ITajIOHHAs MO/J1€/]1b B3ANMOCBA3H OTKPLITBIX CH-

cTeM

3aganue.

CootHecHuTe MEPCUUCIICHHBIC TCPMUHLBI C YPOBHAMU MO CIINU OSI, K KOTOPBIM OHH OTHOCATCA.

a) Kajp; TpaHCIIOPTHBIN ypOBEHB
0) Jorudeckuii aapec;

B) JelTarpamma; CereBoil ypoBEHb

T) MAKeT;

1) CETMEHT; KananbHblll ypOBEHB

e) huznueckuii aapec.

AHaJIOrOBbI€¢ KaHAJIbI epeaayun JaHHbIX. Cioco0b1 Moayasuuu. Mo-

AE€MBI

3aganmue 1.
CxemMaTH4HO M300pa3uTh CTPYKTYpPY aHAJIOTOBBIX CUTHAJIOB, IEPEAABAEMbIX 110 KaHajaM Iepe-
a4y JAHHBIX.

3aganue 2.
[IpuBectu kitaccuuKamo MOIEMOB IO CIIOCO0aM MOTYJISIUH.

IHu¢pposbie kaHabI Hepeaayu JaHHbIX. Pa3ieenne KaHaJ0B 110 Bpe-

MEHHM U 4YacToTe
5



3aganue.
[TpuBecTH MprUMepsl METOIOB KOHTPOJIS IPAaBUWIBHOCTH NIepeaay HH(POPMAIIHH.

XapaKTepHCTHKH MMPOBOAHBIX JMHMI CBA3H

3aganue.
[TpuBecTH MpUMeEpPHI JIMHUH CBA3H C PA3HOM MPOMYCKHOM CIOCOOHOCTHIO:
- MpomyckHas cnocoOHOCTh paBHa 10 MoO/c,
- mpomyckHas cnocoOHocTh paBHa 100 M6/c,
- mpomyckHas cnocoOHocTh paBHa 1000 M6/c,
- TmpomyckHas cnocoOHocTh paBHa 10000 M6/c.

KomnpoBanue nudpopmanuu. KonudecTso uHpopmManuu v 3JHTPONUSA

3ananue 1.

Bpl 3anuii B MarasuH u MONPOCHIIM MPOJIaTh JKeBaTEIbHYIO pe3uHKy. [Iponasen, y kotopoi 16

COpTOB JKE€BATEJIbHOM PE3MHKH, HAXOAUTCS B COCTOSIHMM HeompeneneHHocTy. Ho, ecnu Bl yTou-

Hum: "Orbit", u Teneps U3 16 nepBoHavaIbHBIX BAPUAHTOB MPOJABEI] PACCMATPUBAET TOJIBKO 8,

Bbl YMEHBIIWIA HEONPEACICHHOCTh B, YTO COOTBETCTBYET moiyrydeHuto 1 0ura nHpopma-

uuu. Ecnu jxe BbI cpa3y ykazanu najblieM Ha BUTpuHY: "BoT aTy!", TO HeonpeaeneHHOCTh paBHA
. Takum »ecToM BBl COOOIIMIM TTPoAaBy 4 OUTa MHPOPMALIUH.

Cnoco0bI KOHTPOJISI NPABWIBHOCTH NepeJauyr HHPOPMAaIHU U

3amanmue 1.

[Tpocreiimum cioco6boM 0OHapy)EHUS OITMOOK MPH ACHHXPOHHOU MOCIE0BaTEIbHON TIepe-
Ja4e SIBJISIETCS KOHTPOJIb YETHOCTH.

HpI/I 9TOM B COCTAaB KaJZipa BBOAUTCA JIOIOJIHUTEIIBHBIN CJ'Iy>K€6HLIfI ouT — OuT MnapuTeTa

Ka
4P
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CoOCTBEHHO alrOPUTM OOHAPYKEHUSI OUTHOOK BBITISAUT CIEAYIOIIMM 00pa3oM:




JlokajabHBIe BLIYUCIAUTEILHBIE ceTH. PazHoBuaHocTu cereil Ethernet

3aganue 1.
OrnpenenuTb TEXHOJIOTHH JIOKAJIbHBIX CETEH

C uenbto yHUdMKaLMN co3aaHns nokanbHbiX ceter B 1980 rogy MHCTUTYTOM
IEEE 6b1n co3aaH komuteT 802. DTOT KOMUTET pa3paboTtan psa CTaH4apToB,
onpeaensitowmx OCHOBHble TEXHOSIOrMMKM JIOKaNbHbIX ceTen. B HacTosuwee
BpeMs pa3paboTka U CTaHAapTU3aUMSa HOBbIX TEXHOMOMMI npoaoxaetcs. B
3TOT KOMUTET BXOAAT psij NOAKOMUTETOB, KOTOPbIe 3aHMMAtOTCS pa3paboTkomn
CTaHAapTOB B onpeAeneHHbIX HanpaBneHUsax:

802.1 — Internetworking — ;

802.2 — Local Link Control — ;

802.3 — Ethernet — X

802.4 — Tocken Bus LAN — ;

802.5 — Tocken Ring LSN — ;

802.6 — Metropolitan Area Network — ;

802.7 — Broadband Technical Advisory Group — ;

802.8 — Fiber Optic Technical Advisory Group — ;

802.9 — Integrated Voice and Data Networks — X

802.10 — Network Security — ;

802.11 — Wireless Networks — ;

802.12 — Demand Priority Access LAN —

Mapxkepnsbie meroasl goctyna. Ceru TokenRing u FDDI
3ananmue.
CpaBHI/ITL YPOBHU 0€30IMacHOCTH nepeaadun HH(bOpMaHHH 1o MCTOoAaM OOCTYIIA.

BbICOKOCKOPOCTHBIE JIOKAJBbHbIE ceTH. OpraHu3anus KOPNOPaTUBHbIX CeTel
3a;[a}me. yKa3aTL CKOpOCTI/I CCTCI‘/’I 10 MO)II/I(I)I/IKaLII/IHM.






DOYHKIUH CETEBOr0 M TPAHCIIOPTHOI0 YPOBHE. AJITOPUTMbI MAPIIPYTH-
3aluu

3aganue.
3anucarh BapMaHTbl MHTEPHET MApIIPYTHU3allMM B MAaruCTPaibHbIX CETAX.

IIporokossl TCP/IP. IIpoTokoJibl ynnpaBJjieHHs.

3amanmue.
Haiitu He MeHee 3 pa3iuyHbIX IP-KaIbKyIATOPOB (3a()UKCHPOBAThH CCHIIKU M HA3BaHUS CAlTOB).

IIpouune TexHo0ruu

3amanue.
Haiitn He MeHee 3 pa3IWYHBIX POrpaMM, pPeaau3yIoNue MPoUrne TEXHOJOTUH (3aUKCHPOBAThH
CCBUIKH Ml Ha3BaHUSI CAalTOB).

HNToroBbiit KOHTPOJIb

3aganue.

OTtBeTuTh Ha 4 BOIMpOCA, COTNIACHO BapHaHTY. YKa3bIBaTh MPUMEPHI IPU OTBETE HA KaXAbIH BO-
poc.

Pacnpeoenenue sonpocos no eapuanmam:

Bapuaut | Bonpoc 1 | Bonpoc 2 | Bonipoc 3 | Bonipoc 4
1 7 3 41 52
2 33 59 14 2
3 29 53 38 45
4 52 54 56 8
5 44 34 11 11
6 45 39 24 32
7 21 6 33 23
8 38 54 40 53
9 22 20 18 48
10 20 53 16 40
11 17 59 53 19
12 29 24 49 46
13 20 31 9 6
14 42 44 36 45
15 38 6 3 22
16 21 37 17 62
17 24 49 14 47
18 22 9 35 54
19 65 52 12 38

20 39 38 44 45

BOI’ZpOCbl 0J151 UMO208020 KOHmMpOJiA.:
1. OmpepeneHvie U Ha3HAYEHHE UHPOKOMMYHHUKAIITMOHHBIX CETEH.
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CtpykTypbl ”HGOPMAIIMIOHHON CETH.

O YHKIMOHAIBHBIE APXUTEKTYPbI TEIEKOMMYHHKAIIMOHHOW CETH.

[Tpumepsl THPOKOMMYHUKAITMOHHBIX CETEH.

bazoBas sTanonHas Mojenb Mex1yHapoAHOW OpraHu3aiii CTaHAapTOB (MO-

aenb OSI).

Kananbnbiit ypoenb Mmogenu OSl. Kanp, ctpykrypa kazapa.

CranpapTHble CTEKM KOMMYHUKAIIMOHHBIX TPOTOKOJIOB.

CeTu ¢ KOMMYyTallME KaHAJIOB.

OcHoBHBIE 00J1aCTH IPUMEHEHHUSI OECTIPOBOTHBIX JIMHUN CBS3H.

10. JlocToMHCTBa W HEAOCTAaTKUM OECTIPOBOJHON mMepenayd MHQPOpPMAIUHU IO
CPaBHEHHUIO C IMPOBOIHOM.

11. CreKTp BOJIH, UCHOJIb3yEMBbIi JJisl CMYTHUKOBOMW CBSI3H.

12. ATMOocdepHBI€ ABIICHUS, MEIIAIONINE PACTIPOCTPAHEHNUIO MUKPOBOJTH.

13. Pactipeenenue mpoTOKOJIOB 10 3JIEMEHTAM CETH.

14. KoHuenryanbHasi MO/ieNIb MH(POPMAITMOHHOM CETH.

15. KoMMyHHKalIMOHHBIE TTOCETH.

16. XapaKTepuCTUKHU U TPEOOBAHUS K CETH.

17. TpeboBaHMs K KaueCTBY OOCTY>KUBAHUS MPUIIOKEHUM Pa3HBIX TUIIOB.

18. CeTeBbl€ CTaHIAPTHI.

19. CpaBHeHue pa3nmuuHbIX cTaHaapToB Ethernet.

20. ba3oBbI€ TOMOJIOTHH.

21. OCHOBHBIE CIOCOOBI OCTYyNA K CPEIE MEepEIauH.

22. OCHOBHBIE CETEBBIC YCTPOMCTRBA.

23. Mapupytuzatopsl. @yHKINN MapIIPyTH3aTOPOB.

24. Cnnoco0OblI yrpaBIieHUs] TOTOKOM KaJIpOB.

25. KommonenTs! u xapakrepuctuku ctangaptos |[EEE 802.3.

26. AITOpUTM CKOJIB3SILErO OKHA.

27. Tpaccuposka TCP.

28. [TpuHIMITEI OpraHU3aIK TII00ATHHBIX CETEH.

29. CtpyKTypa ri100a1bHOM CeTH.

30. [IpoTokoiel cetu Internet.

31. Tumsl cepBucos Internet.

32. Cuctembl aBTOMATU3UPOBAHHOTO MOMcKa nHpopManuu B cetu Internet.

33. Yciyru u ciny>k0bl iepejauu TaHHbIX.

34. OCHOBHBIE TEXHOJIOTHH OOBEIMHEHUS CETEH.

35. OCHOBHBIE THIIBI ITPOTOKOJIOB.

36. CootHomienne ypoBueit moaenu OSI u creka TCP/IP.,

37. Kunaccsl ceteit o agpecam IP.

38. MeToapl MapupyTu3anuv HHGOPMAIMOHHBIX MTOTOKOB.

39. AJITOpUTMBI MapIIPyTU3ALUH.

40. CeTeBble POrpaMMHBIC CpeCTBA MHGOPMAIIMOHHBIX CETEH.

41. OyHKIHH cepBeEpa.

ok~ wn

© o~
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42
43
44
45
46
47
48
49
50
51
52
53
54

. bezomacHOCTh COBpeMEHHBIX HH()OPMAIIMOHHBIX CETEH.

. AHTUBHpYCHAas 3aluTa HH)OPMAIIMOHHBIX CETEH.

. Metoas! orieHKH 3(hPEeKTUBHOCTH MHPOPMAITMOHHBIX CETEH.

. KOMITOHEHTHI 1 OCHOBHBIE XapaKTEPUCTUKUA CUCTEMBI TIEpeIavun JaHHBIX.

. CucTeMbl TeIEKOMMYHHUKAIIHHA.
. IP-tenedonmus.

. CucTeMbl KOMIIBIOTEPHOI BUACOCBSI3H.

. OcHoBHbIe xapakTepucTuku NGN.
. Knnaccuueckas mogens cetu NGN.

. ®yHkmoHabHbIN cocTaB ceTeil NGN.

. BapuaHTsl peanu3anuu TpaHCIOPTHOTO YpoBHs B ceTax NGN.

. Texuonorusa Softswitch.
. lloncucremsr IMS.
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YpoBeHb Ha3Ha-

YeHue

YpoBeHb 7
(npvknagHow -
application)

YpoBeHb 6
(npeactaBuTEnb-
CKUW -
presentation)

YpoBeHb 5
(ceaHcoBbIN -
session)

YpoBeHb 4
(TPaHCNOpPTHBIN -
transport)

YpoBeHb 3
(ceTteBom -
network)

YpoBeHb 2
(kaHanbHbIN -
datalink)

YpoBeHb 1
(dbunsmueckni -
physical)

[Tpunoxenue 1
YpoBuu moaenu OSI

HasHa4yeHue

OT0T ypoBeHb OTBEYAET HEMOCPEACTBEHHO 3a B3aMMOAENCTBUE C NpuroxeHnem. OH No3Bo-
nsieT paspaboTaTtb NPUNOXeHWe, UCMONb3Ys AN HEro MUHUManbHbIA 06beun ceTeBoro koada. B
NPUNOXEHUN AOCTATOMHO NPedyCMOTPeTb Nepedayy NPUKNagHoOMy NpoTokosy UHopmaLmm o
TOM, Kakve Ae/CTBUSI OOMKHbI BbIMOSHUTb, @ NPUKNagHOW NPOTOKON cam npeobpasyeT nony-
YeHHbIN 3anpoc B KOMaHAbl, BbINOMHSEMble HABOPOM NPOTOKOMOB

Ha aToM ypoBHe BbINOMHATCA BCe AENCTBUS, KOTOPbIE CBA3aHbl C hopMaTMpoBaHneM na-
KeTa: cxaTve, wudpoBaHue, kKogmposaHue n npeobpasosBaHne cHMBOMOB. Hanpumep, ecnu
TEKCT B NUCbME, MOMYyYEHHOM MO 3MIEKTPOHHOM MoYTe, NpeAcTaBnseT cobon nonHyto G6ec-
CMbICAIULLY, 3TO O3Ha4aeT, YTO BO3HMKMNa npobrnema Ha NpeACcTaBUTENbCKOM YPOBHE

Ha aToM ypoBHe ycTaHaBnNuMBalTCA COeQUHEHNS (MNN CeaHCbl) Mexay ABYMS OKOHEYHbIMU
TOoYKamm cBa3n (0BbIMHO NpunoxeHnsmmn). OH o6ecnevmBaeT HAaCTPOWKY B NPUITOXEHNN HAXO-
OSLeMcs Ha APYroM KOHLe COeaVHEHNS, NpaBuibHbLIX NapamMeTpoB, NO3BONAOLLMX YCTaHO-
BWUTb OBYXCTOPOHHIOIO CBA3b C MPUNOXEHNEM-0TNpaBuTenem

JT0T ypoBeHb 0GecneynBaeT B3auMoaecTere AByX NPUKNagHbIX nporpamMm. B 3aBucumocTtu
OT NPUMEHSIEMOTO NPOTOKOSA Ha 3TOM YPOBHE MOTYT BbINOMHATLCA (PYHKLMM OGHaPYKEHUS 1
yCTpaHeHWs1 oLMBOK, YCTAHOBKW U pa3pbiBa ceaHca TPaHCNOPTHOMO YPOBHS, MyNbTUMNEKCH-
poBaHws, hparMeHTaLmmn 1 ynpaeneHusi NOTOKOM AaHHbIX

oToT YpOBEHb OTBEYaeT B OCHOBHOM 3a JIorm4eckyro agpecauunto n onpeaeneHme mapiu-
pyTa(VIJ'IVI MapLupyTM3aumo) MeXay rpynnnpoBKamMun norm4ecknx agpecos

OTOT ypoBeHb OTBEeYaeT 3a (husmyeckyto agpecaumio 1 ynpasneHve cemesgoul uHmep-
gpelicHol nnamot (KOTOPYHO Ha3bIBAKOT TaKKe NPOCTO CEeTEBOWN nnarton). B 3aBucMmMocTu ot
NPUMEHSIEMOrO NPOTOKONA, HA 3TOM YPOBHE MOXET TaKXKe OCYLLEeCTBNATLCSA yYNpaBneHue no-
TOKOM AaHHbIX. Kpome Toro, Ha 3TOM ypoBHe B NakeT BBOAUTCS nocregoBatensHocTb FCS, B
pes3ynbTaTe Yero nosiBNAeTcs BO3MOXHOCTb OOHapYXMBaTbh HEKOTOPbIE OLUMOKK

OTOT ypoBEHb ABNSAETCA CaMbIM MPOCTbIM, U BbIMOSHAEMbIE B HEM (PYHKLUM B OCHOBHOM Ka-
caTCcs PU3NYECKMX XapaKTepUCTUK CETEBOrO CoeAMHeHUs: kabenbHOM pa3Boaku, COeaANHU-
Tenew 1 Bcex Npovmnx puanyeckmx KOMNOHEHTOB. DTOT YPOBEHb OTBEYAET Takke 3a npeobpa-
30BaHve 6UTOB 1 6ANTOB (NOrMYECKNX eanHUL 1 Hyrnewn) B manyeckyto hopmy (anekTpuye-
CKMe UMMYMbCbl, CUHYcoMAanbHble KonebaHus UM oNTUYECKUEe CUrHarbl) CO CTOPOHbLI OThpa-
BUTENSA U 32 0bpaTHOe npeobpasoBaHmne B OUTLI CO CTOPOHbLI NonyyaTens
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MeTtoanueckoe u3aHue

«NHPOKOMMYHUKALMOHHBIC CUCTEMbI M CETH):
METOJIMYECKUE YKa3aHHs 110 CAaMOCTOSITENIbHOM paboTe
s ctynentoB Komnemxa npodeccnoHanbHOTo 00pa3oBaHus CIICHUATBHOCTSIM
09.02.03 IIporpamMmmupoBanue B kKoMnbloTepHBIX cuctemax u 09.02.04 Nudopma-

LIUOHHBIEC CUCTEMBI (110 OTPACIISIM)

CocTaBUTED.

boukapeB Anekceir MuxainoBuy

Penakrop

Koppekrop

[ToanucaHno B mevarthb
®opmar 60x84/12. Ycm.med. . . Ya.-u3 .. :
Tupax 100 3x3. 3aka3
PenaknnoHHO-U31aTEIbCKUM OTACIT
[IepMCKOTO rocy1apCTBEHHOTO YHUBEPCHUTETA
614990. Ilepmsb, yn. bykupena, 15
Tunorpadus [IepMckoro rocy1apcTBEHHOTO YHUBEPCUTETA

614990. ITepmsb, yn. bykupesa, 15

13



