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1. Henn u 32024y JUCHUHILIHHBI

[{enbio AUCHUIUIMHBI SBISETCA BBEACHUE YUYALIUXCA B MPEIMETHYIO 001acTh MOJIEIUPO-
BaHus ceTell nepenadyu JaHHbIX. B nponecce npenosaBaHus JUCLUIUIMHBL PELIAIOTCSA CIEAYIO-
IMe 3a]ja4y: U3yUEHHE U IPUMEHEHHUE I HCCIIE0BAaHU ClIeLHATU3UPOBAHHBIX CPEICTB MOJIE-
JIHUPOBAHHUA CeTCﬁ nepecaavur JaHHBIX.

2. MecTo aucuuiuinebl B cTpykrype OIl BO

[{uxi, K KOTOPOMY OTHOCHTCS JUCLMILIHHA «MojenupoBaHue ceTeil nepeauu JaHHbIX)):
b1 «/lucumnnuusl (MOLyn)», yacTb, (JopMUpyeMas y4acTHUKaMH 00pa30BaTe/IbHbIX OTHOLLE-
HUH.

B rtabiuue npuBeneHbl NPeAIeCTBYIONIME U MOCIEAYIOUIME JUCHUILINHBIL, HAMpPABIICH-
Hble Ha ()OPMHUPOBAHUE KOMIIETEHIHH AUCLUILIMHBI B COOTBETCTBUU C MATPHULIEH KOMIETEHIINN

OIT BO.

Ipenmecrpyomme 1 nocjieayouye JHCUHILIMHBLI, HanpabjeHHble Ha dopmupoBanue
KOMIIeTEeH U H

Vu HEEPCAIbHbIE KOMREMEHW U

Ulndp u Haumenosa- IIpenmecTByromue THCHUILUIUHbL [Tocneayronue TUCHMILTH-
HHUE KOMIIETEHIIUA HbI (FPYITILI AUCHUIUIHH)

ObwenpogheccuonanbHvle KomnemeHyuu

UIudp u nHaumeHoa- [TpeamecTByOMIME AUCITATLIAHbI [Tocneaytoume AUCIUILTH-
HUE KOMIIETEHI{UH HBI (CPYIIIBI JUCLIUILINH)
OIIK-1; OIIK-3; ApXUTEKTYpa BbIYUCIUTEIbHBIX CH- -

OI1K-6; cTEM

OrnepaloOHHbIE CUCTEMbI
BbruucanuTebHbIe CUCTEMBI, CETH U
TENEKOMMYHUKAIUU
Wudopmarmonnas 6€301acHOCTb
CeTeBble TEXHOJIOTUU
AJMUHUCTPUPOBAHUE CETEBBIX MO/ICH-
cTeM

AJIMUHUCTPUPOBAHME JIOKATILHBIX CE-
Teu

Ipogeccuonanvhvie komnemenyuu (610 npogheccuoHaIbHoOU OeAMEeNbHOCMU. HAVYHO-UCCAe00-
8amMenbCKuUll, NPOU3E00CH8EHHO-MEXHOA02UHeCKUlL)

Ulndp u Haumenosa- IIpenmecTByromue THCHUILUIUHbL [Tocneayroume aucuILIm-
HHUE KOMIICTEHIIUU HBI (TPYIIbI JUCLUTIIHH)
[IK-1, T1K-3, I1K-4 ApXHUTEKTYpa BbIYUCIUTEIbHBIX CH- -

cTeEM

OnepanMoOHHBIE CUCTEMBI
BbIucIUTEIbHBIE CHCTEMBI, CETH U
TEICKOMMYHHUKAITHH
Hudopmarmonsas 6€301acHOCTb
CereBble TEXHONOTUH
AJMUHUCTPUPOBAHUE CETEBLIX I0/1-
CHCTEM




ludp u Hanmenosa- IIpenmecTBytonue TUCHUTUIUHbL [Tocnenytoume AucuIUIN-
HHUE KOMIIETEHIINH HBI (TPYMIIbL AUCLUTUINH)

AJIMUHUCTPUPOBAHUE JTOKAIBHBIX Ce-
TEN

3. TpedoBanusi K pe3y/jibTaTaM O0CBOEHUSI N CHMILIMHbI

[Ipouecc u3yvyeHust NUCUMITIMHBI HANpPaBieH Ha GOPMUPOBAHUE CIHECAYIOIIUX KOMIIETEH-

nuit: OlIK-1; OIIK-3; OIIK-6; I1K-1; I1K-3, I1K-4

Pacundgposka komnereHuuii
OIIK-1. CnocobeH npuMeHsTh (hyHIaAMEHTAJIbHBIC 3HAHMS, MOJYUYEHHBIE B 00JIaCTH MATEMaTH -
YeCKHUX M (MIIM) ECTECTBEHHBIX HAYK, U MCIIOJIb30BATh UX B IIPOECCHOHATILHON 1EATENLHOCTH.

OI1K-1.1 3Haer OCHOBHBIE MOJIOKEHUS U KOHLUENUHU B 001aCTH MaTEMAaTUYECKUX U €CTe-
CTBEHHBIX HAYK; 3HAE€T OCHOBHYIO TEPMHHOIIOTHIO

OIIK-1.2 Ymeer ocylLECTBIIATL NEPBUUHBIH cOOP M aHaIM3 MaTepuana, HHTEPHPETHPO-
BATh Pa3IM4HbIE MATEMAaTHYECKHE OOBEKTHI

OIIK-1.3 Mmeer npakTH4ecKUH ONLIT padoOThl ¢ PEIEHUEM CTAHJAPTHBIX MaTeMaTuye-
CKHX 3a/1a4 U IPUMEHSET ero B Npo)eCCHOHAILHON JeSTeIbHOCTH

OIIK-3. CnocobeH k pa3paboTKe alrOpUTMHHYECKUX M MPOrPAaMMHBIX pelIeHHH B 00/1aCTH CH-
CTEMHOr0 M NPUKJIAJHOTO MPOrpaMMHPOBAHUS, MATEMATUYECKUX, HH)OPMALIMOHHBIX U UMMTA-
LIMOHHBIX MOJIEjeH, CO3AaHuI0 HH(OPMALIMOHHBIX PECYPCOB I100abHBIX ceTel, o0pa3oBaTeis-
HOTO KOHTEHTA, NPUKIAAHBIX 0a3 AaHHBIX, TECTOB M CPEJCTB TECTUPOBAHHS CUCTEM M CPEICTB
Ha COOTBETCTBHME CTaHIapTaM H UCXOAHBIM TPEOOBAHHUAM.

OI1K-3.1 3naer METOAB!I TEOPHU AITOPUTMOB, METO/IbI CUCTEMHOIO U IIPHUKIIATHOIO PO-
rpaMMHUPOBAHUS, OCHOBHBIE MOIOKEHUS H KOHLENLUHU B 00/IaCTH MAaTEMaTHYECKHUX, HH-
(GopMalMOHHBIX ¥ HMUTALIHOHHBIX MOJeNei

OIIK-3.2 YmeeT COOTHOCUTb 3HAHMs B 00JIaCTH IPOrpaMMHpPOBAHUS, HHTEPHPETALUIO
NPOYUTAHHOTO, ONPEAEIATh U CO374aBaTh MH(POPMALMOHHBIE PECYpPChI IJI0DANbHBIX CeE-
Teil, 00pa30BaTENbHOIO KOHTEHTA, CPEICTB TECTUPOBAHUS CUCTEM

OI1K-3.3 Mmeer npakTUYECKHH ONBIT IPUMEHEHUsT pa3paboTKy MporpaMMHOro obecre-
4EHHs

OIIK-6. CnocobeHn noHuMaTh IPUHIUIIEL pabOThl COBPEMEHHBIX HHPOPMAIIHOHHBIX TEXHOJIOIHI
U UCNOJIBL30BaTh UX /I PelleHus 3a1a4 nNpoecCUOHANbHON JeITENbHOCTH.

[K-1

OIIK-6.1 3naer 6a30Bble NpUHLMILI HU(PPOBLIX TEXHOJIOIHH U METO0B, HEOOXOAUMBIX
B npodeccuoHanbHON IeaTeNnbHOCTH B oOnactu GyHaaMeHTansHOoi MHGOPMAaTUKK U UH-
(hopMaLMOHHBIX TEXHOJOTHI AJs: U3YUEHUS U MOJEIUpPOBaHUS 00bLEKTOB npodeccuo-
HaJILHOM JIeATENLHOCTH, aHAIN3A JIAHHBIX, IPEACTAaBIeHH HHPOPMALIUY U TIP.

OIIK-6.2 Ymeer npumeHars HeoOX0auMbIe B IPO(ECCUOHANIBHON JIeATeIbHOCTH Ludpo-
BbI€ TEXHOJOTUU U MeTO/bl B 00nacTu (yH1aMeHTalIbHOH HHDOPMATUKH U uHpOpMaLu-
OHHBIX TEXHOJIOTUN JJIsi: U3YYEHUS U MOJCIMPOBaHUSA 00BEKTOB NPO(ECCHOHATILHON JIe-
ATENILHOCTH, aHA/IN3a JAHHBIX, NIPEACTaBIeHUs HH(POPMALIUHU U TIP.

OIIK-6.3 Bnageer HeOOXOUMBIMH B NMPO(PECCHOHAIBHON AEATEABHOCTH TEXHOIOTUAMHU
1 MeToaaMu B o0acTu pyHaaMeHTaIbHOH MH(DOPMATUKH U MH(DOPMALIMOHHBIX TEXHOJIO-
U U1t M3YyYEHUs. B MOJSIMPOBaHUs O0BEKTOB MPOdeCcCUOHAIBHOM AEATEeIbHOCTH, aHa-
1M3a JaHHBIX, NPEACTaBIeHUs HHOpPMALIUU U TIp.

Cnocoben pa3pabarbIBaTh U OTJIAXKUBATH NPOTPAMMHBIN KO/

[TK-1.1 3HaeT OCHOBBI HPOrpaMMHUPOBAHUS; COBPEMEHHBIE O0BEKTHO-OPUEHTUPOBAHHbBIE
A3BIKM IIPOrPaMMHUPOBAHUA; COBPEMEHHBIE CTPYKTYPHBIC S3BIKM IPOrPaMMUPOBAHHIA;
A3BIKH COBPEMEHHBIX OM3HEC-TIPUIIOKEHUH

[IK-1.2 ¥YMmeeT koaMpoBaTh Ha fA3bIKaX NPOrPaMMHUPOBAHUS; TECTHPOBATH PE3YJIbTAThl
KOIUPOBaHUS



e [IK-1.3 Bnaneer HaBbikamMu pa3paboTku kKoga MH()OPMALMOHHON CHCTEMbI; HABBIKAMHU
Bepudukanum kojga MHGOPMALMOHHOH CUCTEMBI
[1K-3 CnocobeH ocyliecTBaATh aJIMUHUCTPUPOBAHUE NPHUKIAJHOIO MPOTrPaMMHOr0 obecreue-
HUSL, CETEBOH MOACUCTEMbI M CUCTEM YIIpaBieHHUs 0a3aMH JaHHbIX HH(POKOMMYHHKALIMOHHOM CH-
CTEMBI OpPraHu3aluu
* JIK-3.1 3HaeT OCHOBBI apXUTEKTYphl, YCTPOCTBA M (PYHKLMOHUpPOBaHUS UHGOpMaLU-
OHHO-BBIYHUCIIUTENbHBIX CHCTEM U CETEBBIX MOACUCTEM MH(POKOMMYHHKALIMOHHON CHCTE-
MBI OpraHH3alUK; METOAUKY YCTAHOBKU U aJIMHHUCTPUPOBAHUS MPOTPAMMHBIX CUCTEM U
CETEBBIX MOJCHCTEM HH(POKOMMYHHKALHOHHON CUCTEMBI OPraHU3alMH
¢ [IIK-3.2 Vmeer nacTpauBaTh M aJIMHHUCTPUPOBATH I[POTrPAMMHBIE CHCTEMbI, CETEBbLIE
MOJACHCTEMBI U 0a3bl JaHHBIX HHPOKOMMYHHUKAIIMOHHOH CHCTEMbI OPraHU3aLuu
o [IK-3.3 Mmeer nmpakTU4ecKUil OIBIT IKCILUIyaTaUU M aJAMHUHHCTPUPOBAHUS MPOrpamm-
HBIX CHCTEM, CETEBBIX MOJACHCTEM U 0a3 JaHHBIX HH(POKOMMYHHUKALMOHHOH CHCTEMBI Op-
raHU3aluu
[TIK-4 Cnocoben npoBoauThk paboTsl 110 00paboTke U aHAIU3y HAyYHO-TEXHHYECKOH HH(pOpMa-
LIMK U PE3yIbTATOB MCCIIEI0BAHUI
e [IK-4.1 3HaeT OCHOBBI HAy4YHO-HCCIEIOBATEILCKON AesATeIbHOCTH B o0nactu uHdopma-
LIMOHHBIX TEXHOJIOTHI, OCHOBHBIE METO/bl PELICHUs MPHUKIAJHBIX 3a/a4, COBPEMEHHBIE
MeTObl UH(POPMALMOHHBIX TEXHOJIOIHH; NPUHIUILI OCTPOCHHS HAay4yHOH paboTel, Me-
TO/bl cOOpa U aHa/IM3a NOIYYEHHOr0 MaTepHraa, crnocoObl apryMeHTaluu
° [1K-4.2 YmeeT npuMeEHATh MOIY4YeHHbIE 3HAHUS 17151 PEIICHUs CTaHJapTHBIX 3a1a4 B 00-
nacTu HHOOPMAULIOHHBIX TEXHOIOTHH M B COOCTBEHHOH Hay4YHO-UCCIIE0BATEIbCKOM Je-
ATEIBHOCTH

B pe3yjibTaTe U3Y4eHHUH THCHHILIHHBI CTYACHT J0JIZKEH:

Sname:
e  0a30BbIC MOHATHUSA MPEAMETHOH 00JaCTH JUCHUILUIHHBI

e  npuHUUOBI PabOThL, GPYHKIUN U OCOOEHHOCTH OCHOBHBIX IPOTOKOJIOB CTEKOB IPOTOKO-
nos TCP/IP, IEEE 802 u apyrux cTekos;

L NPUHOWIBI OPraHru3aluy aapecali 1 MapIpyTU3dliui B FETCPOr€HHBIX CCTAX]

Vueme:
° IPUMEHATH B NPO(ECCUOHAIBLHOM JEATENBHOCTH METO/IbI M CPEACTBA MOJIEIUPOBAHUS
JUTsl U3y4eHUst 00BEKTa MOJICITMPOBAHNS,

Braoems:
e  CrnOCOOHOCTBIO HCIOIL30BaTh COBPEMEHHBIE CPEACTBA MOJCIIUPOBAHUS [Tl H3YUEHHS
00bEKTa MO/IEJTUPOBAHUSL.

4. O0bemM IMCHUILIHHBI H BHAbI Y4eOHOH padoThl
OO0mast Tpy10€MKOCTh JTUCHUTIIMHBI COCTABIISIET 4 3a4ETHBIX €IMHULIBI.

Bun yuebnoit pabotsl Bcero waco | Cemectp 7, moayib 14 (E)
AyJIUTOpHBIE 3aHATHUS (BCEro) 54 54

Jlexuun 18 18

[IpaxkTnueckue 3anstus (113)

Cemunapsi (C)

JIabopatopusie padots! (JIP) 36 36

CamocrostensHas pabota (Bcero) 90 90




Bua yueOHnoii paboTsl

Bceero uacos

Cemectp 7, moayns 14 (E)

O01as Tpya0eMKOCTh

144

144

3auéTHBIX eMUHHALL

4

4

5. Copep:kanue QMCHUIIUHBI

5.1. Conep:xanune pa3jieoB AHCHHILINHBI

Ne HaumenoBanue pasjena quciu- Copep:xxanue pasaeina
ITUHBI
| Beenenue B monenupoBaHue cetei e  ['enepauus tpaduxa.
nepeaayu JaHHbIX e DMyISIMS CETEH.
2 MozenupoBanue npoU3BOAUTE b= e  Hactpoiika nponyckHOH ClIOCOOHOCTH

HOCTH CeTell nepeauyn JaHHbIX

CETH.

Ynpasnenue neperpyskoit TCP.
3anepxkku u pasmep Oydepa TCP.
[ToBbilieHHEe MPONYCKHOM CrIOCOOHOCTH
TCP.

Ouepenb B MapLIpyTH3aTOpe.
Kontpous ckopoctu TCP.

5.2. Pazjesibl JUCHUILIHE W BUIBLI 3aHATHHA

Ne HaumenoBanue pazaesna quciu- Jlexn | Ilpakrt. | JIab. | Cem. | CPC Bceero
[UTHHBI 3aH. 3aH. Jac.
1 BBeneHnue B MoeIMpOBaHUE ceTel | 2 4 10 16
nepeavu JaHHbIX
2 MoenupoBanue MpOU3BOIUTENb- 16 32 80 128
HOCTH CeTel nepejiauu JaHHbIX
Bcero vacor 18 36 90 144
6. JlabopaTopHbIil IPAKTUHKYM
Ne paznena Haumenosanue nabopaTtopHeix padbor Tpynoém-
JIUCLUTLIMHbBI KOCTB (4ac.)
1 Beeneunue B Mininet 2
1 ["'eneparop tpacduka iperf 2
OMYyJISMS CETEH: 3aiepikKa 2
2 OMyJIsius ceTei: noreps, AyOnupoBaHue, nepeynopsjiouusa- | 2
HME TTAKETOB
2 HacTtpoiika nponyckHoit ciocOOHOCTH CETU C MOMOMUIBIO 2
Token Bucket
2 Tpanunuonnoe ynpasisienue neperpyskoit TCP: HTCP, Cubic, | 2
Reno
Ynpasnenue neperpyskoil TCP na ocnose ckopoctu: BBR 3
3anep:xku u pasmep oydepa TCP 3
2 [Toseiienue nponyckuoi cnocodbnoctu TCP ¢ nomomipio na- | 3




paiic/ibHbBIX IMOTOKOB

U3smepenne cupasemBoctu TCP

Pasmep 6ydepa mapipyrusatopa

KonTtpouns ckopoctu TCP

Bnusuue MSS Ha nponyckHyio cnocodHOCTh

SO I SO T [ oS T I S T 08 ]

L | W | W | W [

[Tepenonnenne Oydepa mapuipyTuszaropa

Bcero uacos 36

7. llpakTHYecKHe 3aHATHS (CEMUHAPBI)

He npeaycmotpensl.

8. MaTepHaJIbllO-TEXHH'-leCROQ obecreyeHHe AUCHUILIHHbI

MynsTumenuiinas ayJuTopust [Uis HpOBEACHUS JIEKIMOHHBIX 3aHaTHH. KoMmmbioTepHbie

(QucrielHble) KIacchl ¢ AOCTYHNOM K ceTH VIHTepHET M »1eKTpOHHO-00pa3oBaTelbHOM cpene
VYuuBepcurera Ui BBIIONHEHHs 00y4YalOIUMUCS J1a0OpaTOPHBIX paboT MO AMCLUILINHE, JUls
NpoBeIeHUs 00y4alOMMMUCS CAMOCTOSTEILHON paboThl H KOMIILIOTEPHOIO TECTHPOBAaHUA 00Y-
qaromuxcs (Mpu HeoOXOIUMOCTH).

9. UndopMmanmonHoe odecnevyeHue JUCIHILTHHBI

a) nporpaMMHoe odecrieueHue:

npoayktel Microsoft - onepauuonHas cucreMa, naker OQUCHBIX NpuioxkeHuii, MS
Teams u ap. (moanucka Enrollment for Education Solutions (EES)).

OC Linux.

Oducusbiit naker LibreOffice (nmuuensus MPL-2.0).

[1O nns npocmotpa dopmara pdf (Hanpumep, evince (muuensus GPL-2+ CC-BY-SA-
3.0)).

Mininet (BSD Open Source license)

Cucrema ynpasnenus Bepcusmu Git (smuuensus GNU GPL 2).

'ﬁ) 0a3bl JaHHBbIX, llH(l)OpMaLIHOHHO-CIIPQBO'-IHBIE H NMOUCKOBbLIE CHCTEMBI:

Caiit 6ubmmorexn PY/IH http:/lib.rudn.ru/.
Caiit TYUC http://esystem.pfur.ru/.

10. Y4yedHO-MeTOMYECKOE ODecmeYeHrue THCIUILIHHBI

OcHoBHas nuTeparypa
—  Omudep, B.I'. Komnsiorepusie cetu. Ilpunnunel, Texnonoruu, npotokoist/ B.I'.
Omudep, H.A. Omudep. — CII6.: [Turep, 2020. — 1010c.
—  Ceru u cucteMbl nepejiadn HHOOPMALIMU: TEIEKOMMYHUKAIIMOHHBIE CETH | yueb-
HuK M npaktukym ais Bys3os / K. E. Camyitnos, U. A. Illanumos, H. H. Bacun,
B. B. Bacumses, JI. C. Kynabos, A.B. KoposbkoBa. — M.: H3nartenbcTBo
FOpaiit, 2016, 2020. — 363 ¢. — Cepus : baxanaBp. AxageMHuyecKud Kypc.
ISBN 978-5-9916-7198-9.
JlononHuTenbHAS TUTEpATYpa
—  llonos, N.W. Komnerorepusie ceru: YuebHoe nocobue ist CTYyACHTOB yUpexie-
Huil cpeauero npodeccuonansuoro odpasosanus/ W.HM. Ilonos, H.B. Makcumos
— M.: ®DOPYM: UHOPA-M, 2008. — 448c.I'yk, M. AnnapaTtHble cpeicTna Jio-
kanbHbIx cereit: Duuknoneaus / M. I'yk — CI16.: ITurep, 2000. — 576c.



—  Hyrnac, Cetn TCPJIP. / dyrnac, D. Kamep. — M.: Bunbsame, 2003. — T.1:
[IpuHUUMIBL, TPOTOKOJIBI U CTPYKTYPA.

—  Huxudopos, C.B. Beenenue B ceTeBble TEXHOIOIMH: DJIEMEHTHI IPUMEHEHUA U
aZJMHUHHCTPHpOBaHus cereil: Yuedbnoe nocodue. / C.B. Hukudopos. — M.: ®u-
HaHce! ¥ cratucTHka, 2003.

—  Omudep, B.I'. OcHoBsl cereit nepenaun aanseix: Kype nexuuit. / B.I'. Onudep,

H.A. Onudep. — HnrepHer-YHupepcureT HHGOPMALMOHHBIX TEXHOIOIMH —
HHTYUT.PY, 2003.

—  Cromubre, B. CoBpemennbie kommnbtotepHsie cetH. / B. Cronubre — Ilutep,
2003.

—  ®@eiit, C. TCP/IP. Apxutextypa, npotokoinsl, peanusanus. / C. @eit — Jlopu,
2000.

11. MeToauueckue YRKa3aHHud AJd oﬁyqammnxcn 0 OCBOCHUIO TUCHHUIIJIMHbI

YueOHBIM [JIAaHOM HAa U3YYEHHUE IUCLMIUIMHBI OTBOAMTCA OJUH cemecTp (Moayib). B
JMCLUILIMHE MPEyCMOTPEHBl KOHTAKTHBIE Yachkl B BUJE 1a00paToOpHOro npaktukyma. B teue-
HME MOJYJsl BBINONHAIOTCS jgabopatopHble paboThl, MOATOTOBKA M TIPE3EHTALMs JIOKIAZa,
KOHTPOJILHBIE MEPOIPUSATHSL.

11.1 MeToauueckHe yKa3aHHus M0 CAMOCTOATEILHOMY OCBOECHHIO TEOPEeTHYECKOI0 MaTepH-
a/1a 10 JUCHMILIHHE

JIekIMOHHBIM MaTepuan AUCLMIIIMHBL OXBATbIBAET TEMBbI, yKkazaHHbIe B paszaene 5.1 npo-
rpammel aucuuminasl. B TYHUC (http://esystem.rudn.ru) o temam JieKuMi pa3MeleHbl Ipe3eH-
Tauuu. Pekomenayercs 1o ykazaHHbIM TeMaM B JONOJHEHUE K MPE3EHTALUSIM U3YUYUTh JIMTEpa-
TYpY, ykasaHHyio B n. |0 mporpamMmbl JIUCUMIUIMHBL M y4eOHO-METOIMYECKHE MaTephaibl B
TYHUC (http://esystem.pfur.ru).

11.2 Meroanyeckue yKa3aHus N0 BLINOJHEHUIO jJ1a0opaTopHbIX pador

e  3ananus no 1abopaTopHBEIM paboTaM BBINOIHAIOTCS MHMBHYaIbHO KAaX/IbIM CTY/ICH-
TOM B IUCIUICHHBIX KJIACCAX B COOTBETCTBUU C KaJICHIAPHBIM IJIAHOM U METOAMYECKUMHU
yKa3aHUSIMU 110 BBINOJIHEHHIO J1a00PaTOPHBIX padOT MO JAUCIUILIMHE.

° Yacts nabopatopHbix paboT npeaycMaTpuBaeT 3aJaHus A UHAMBUYalbHOM caMOCTOs -
TEJNBHOM paboThl CTyieHTa, 00s3aTENbHbIE 115 BBIMOTHEHHUS.

° Brinonuenue 3aganuii Juist CaMOCTOATENBHON pabOThI MO3BOJSAET CTYACHTY IPHOOpECTH
JIOTIOJIHUTEIIbHBIE HABBIKM U 3aKPENUTh 3HAHUS [0 U3YHaeMOU TeMeE.

e [lo pesyabTaTam BBINIOJIHEHHUS Kax10i 1abopaTopHOH pabOThl CTYAEHTOM TOTOBUTCS OT-
4€T. OTYETHI B 3JICKTPOHHOM BHJIE CIAIOTCS CTYAEHTOM Ha IPOBEPKY UEPE3 COOTBETCTBY -
e pazaensl TYUC (http://esystem.pfur.ru).

e  (Cpoxk ciaum ykasaH Juis Kak1oi gabopatopHoit pabotel. B ciyuae ciaun saboparopHoii
HE B CPOK, TO cTaBuTCs He Oosee 51% ot MakcumanbHOro dania.

11.3. Pexomenjaanuu 1o noJroroBKe J0K/1ajaa

Joknan — »To nybnuuHoe pa3BEPHYTOE U3JI0KEHHUE 110 3aJaHHON TeMe.

[ensimMu MoATrOTOBKM A0KIA/AA SIBISIFOTCS: BHECEHHE 3HAHUI M3 JOMOJIHUTEILHON JUTepa-
TYPBl; CUCTEMAaTHU3AIMs MAaTepuiIa 110 TEMe; Pa3BHUTHE HABLIKOB CAMOCTOSATENLHOU paboThl ¢ Jin-
TEpaTypoii; NpoOyK/eHHE MO3HABATEILHOIO HHTEpPEca K Hay4YHOMY MO3HAHUIO.

OcHOBHBIMH 3ajlauaMM MOATOTOBKH JOKJIAJa fABISIOTCA: BhIpA0OTKAa yMEHUN W3naraTh
coJiep;KaHUE MaTepHalla B KOPOTKOE BpeMs; BbIpabOTKa yMEHHI OPUEHTHPOBATHLCS B MaTepraie
M OTBEYATh HAa BOMPOCHL; BLIPAOOTKA yMEHHI CAaMOCTOATENLHO 0000111aTh U NPEACTABIATL MaTe-
puai, Aenatb BHIBOJLL.

Jlokiaj NO/BKeH COCTOATh U3 TPEX YacTel: BCTYIUIEHHE, OCHOBHAS 4aCTh M 3aKIIIOYEHHUE.



Berynnenue J0/DKHO coaepikaTh: Ha3BaHHME [JOK/Iaja, COOOMIEHHE OCHOBHOH HIEH,
COBPEMEHHYIO OLICHKY IIpe/IMETa U3JI0KEHHS, KPaTKOe MePeurcIeHHe pacCMaTpUBaeMbIX BOIIPO-
coB, (popMy U3ITOKEHUSL.

OcHOBHasi 4acTh JOJKHA PACKPBIBATL CYTh 3aTPOHYTOH TeMbl. 3ajada OCHOBHOM 4a-
CTH — MPEACTABUTD JIOCTATOYHO JJAHHBIX U1 TOTO, YTOOB! CIYIIATENH 3aMHTEPECOBATUCH TEMOH
1 3aXO0TeJIM 03HAKOMUThCS ¢ Martepuanamu. [lpu oToM oruueckas cTpyKTypa OCHOBHOro 0i10ka
JI0JDKHA COJIEPIKATh HArJISIAHBIE MAaTEPHAIlb, aYH0-BU3YyallbHbIC WX BU3YaAllbHbIE MATEPUAIIbL.

3aK/IOUeHUe JODKHO COAEpKaTh sCHOE YE€TKOoe 0000111eHHE U KPATKUE BBIBODL.

Bpewms noknana — 5—7 muH. UTeHue tekcTa JOKIaaa NPy BhICTYIIEHUH 3aMpelieHo.

11.4. PexoMeH1al UK 110 NOANOTOBKE NPe3eHTALMH /I0K/Ia/1a

[Tpesentauus npeacrasiaseT cob0i MOCIEI0BATEILHOCTh CMEHAIOUIUX APYT Apyra ciai-
noB. KonuuecTBo cinaiiioB NponopLUOHAILHO COACPKAHUIO U NPOAOIKUTEIBLHOCTH BBICTYILIE-
Hus. Ha nepBom cnaiige o0s3aTensHO NpeACTaBISETCS TEMA BBICTYIUICHUS U CBEIeHHs 00 aBTO-
pe. Ha cnaiigpl nomeiaercs (pakTHYECKHI M MIUTIOCTPATUBHLIA MaTepuan (tabnuusl, rpaduxy,
¢oTorpadun u np.), KOTOPLIH ABIAETCS YMECTHBIM M JIOCTATOYHBIM CPEJICTBOM HAIJIAAHOCTH,
MOMOTAET B PACKPBLITUH CTEPIKHEBOH MJIEH T0KIIAJA.

B stoMm citydae k cnaijiaMm npeabsaBisioTCs ciaeayloiue TpedoBanus: BelOpaHHbIE cpell-
cTBa BU3yanu3auu uHhopManuuu (Tabiuiibl, cXembl, rpaGuKu U T. J1.) COOTBETCTBYIOT COAEPKa-
HMIO; MCIIOJIb30BaHbl MJLTIOCTPALMKM XOPOIIEr0 KauyecTBa (BBICOKOTO pa3pelIeHus), ¢ YETKUM
n300paxKeHHEeM, MaKCUMaJIbHOE KOMM4ecTBO rpaduueckoil nudopmanuy Ha OJHOM claiiae — 2
pucyHka (rpaguku, cXemsbl U T.J1.) ¢ TEKCTOBBIMH KOMMEHTapusMH (He Oosee 2 CTPOK K Kak10-
MYy).

Haubonee Baxknasa undopmanus J0/KHA pacrnosiararsCsi B HeHTpe dKkpaHa. OObIUHBIH
criaiin 6e3 2 dexToB aHMMALMU, TODKEH AEMOHCTPUPOBATHCS Ha dKpaHe He meHee 10-15 ce-
kyua. Cnaiig ¢ aHUMalUsIMU B CPEIHEM JIOJDKEH HaXOAMTHCA Ha dKpaHe He meHblie 40-60 ce-
KyH (0e3 yueTa BpeMEHH Ha ciy4aiiHO Bo3HHKLIee oOcyxkaenue). [l Bcex cnailioB npeszeHTa-
LUK HEOOXO0IUMO MCHOJIB30BATh OAUH U TOT ke 11a010H oopMIIeHHs], KeTlb — /I 3ar0JI0BKOB
— He MeHbliie 24 myHKTOB, A uHbopmaiuu — st uHdopmanun e menee 18. Haunyuiei 1se-
TOBOH raMMOMN Ul MPE3EHTALMH SIBJSIIOTCS KOHTpacTHbIE LBeTa (poHa U Tekcra (Oenbiit GoH —
4€pHBIIT TEKCT; TEMHO-CHHUI (DOH — CBETIIO-)KENTBIH TEKCT U T. 1.). Pekomenayercs He 3710ym0-
TpeONATH NPONUCHBIMU OYKBAMHU M HE CMELIMBATH Pa3HbIC TUILI LIPU(TOB B OJHON IpE3eHTa-
LUH.

12. @oH/ OLIEHOUYHBIX CPEICTB /IS MPOBeJIeHUs] MPOMEKYTOUHOI aTTeCTAlUH
00y4aKIIUXCH MO JUCHHUILIMHE (MOY/IIO)

@OC 1o qUCUMIUIMHE NPECTaBIECH B NPHIOKEHUH K JaHHOH Mporpamme.
[Tporpamma coctasiena B coorserctBuu ¢ Tpedoanusimu OC BO PY/IH.

[Tporpamma coctasneHa B cootBeTcTBHH ¢ Tpebopanusmu OC BO PY /IH.
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®OHJ] OLIEHOYHBIX CPE/JICTB

HanmMmeHoBaHue JUCHHILIHHBI
MonenupoBanue cereil nepegadn JaHHbIX

Pexomenyercst 1151 HANIPABJIEHUS IOATOTOBKH
02.03.02 — dynnamenTanbHas UHGOpMATHKA U HH(OPMALIMOHHBIE TEXHOJIOTUN

KBanudukanus (creneHs) BolyCKHUKA DakajgaBp



IMacnopT oA OLIEHOYHBIX CPEACTB M0 AUCHHUILIHHE

Jucuuniauna: MogenupoBanue cereif nepeaayu JaHHbIX
Hanpasuaenne: 02.03.02 — ®ynnamenTtansHas nHpopMaTuka 4 HHGOPMAILMOHHbIE TEXHOIOIHH

Kon Kontpoimpye- Konrpoaupyemas DOChi bajuibl | bauibl
NOETD- Mb1ii TeMa AHCHHILIHHEI] (dbopMbl KOHTpOJIs YpoBHS ocBoenus OOII) | Tembl | pasjaena
KoMIe- pa3ae Jucuu-
TeHIHH ILUIAHBL Ayauropuas patora CamocTon- | IK3amen
Hin ee TeJlbHad pa-
yacTu Oora
Beimounenue | ripesepranus |3awura JIP/\Hror.
JIP noKaaxa npejacraBjie- |KOHTPOJIb
Hue pe- | (Tect)
3VJABTATOB
OIIK-1; Beenenue B|JL.P. Ne 1. Beenenue B Mininet. 3 20 2 10 100 100
OIIK-3; MOJIETUPO-
OIIK-6: |ganme cereii|/1.P. Ne 2. I'eneparop tpaduxka iperf. 3 2
[K-1; nepenauu B 3 >
[1K-3, JAQHHBIX JLP. No 3. DOmynsauus ceTei: 3aepixkKa, JHKUTTEP.
ITK-4
JLP. Ne 4. Dmynsauus cereil: noreps, 1yonupoBaHue, 3 2
nepeynopsA04MBaHUE NTAKETOB.
Mopenupo- |JL.LP. Ne 5. Hactpoiika nporyckHOH CHOCOOHOCTH 3 2
BAHHE ceru ¢ nomoibo Token Bucket.
[IPOU3BO/IU- _
renspoctu  |[JL.P. Ne 6. TpaguuuoHHOe yripaBiieHHE NMEPErpy3Koi 3 2
ceren nepe- TCP: HTCP, CUbiC, Reno.
Jauyd  JaH-
LTS JLP. Ne 7. Vnpasnenue neperpyskoii TCP Ha ocHoBe 3 2
ckopoctu: BBR.
3 2

JLP. Ne 8. 3anepxku u pasmep 6ydepa TCP.




JLP. Ne 9. IloBeinienue HpOMyCcKHON CIOCOOHOCTH 3 2

TCP ¢ nomMo111b10 napaiienbHbIX MOTOKOB.

JL.P. Ne 10. U3mepenue cnpaseanuBoctu TCP. 3 2

JLP. Ne 11. Paszmep 6ydepa mapiupyTtusaropa. 3 2

JLP. Ne 12. Kourpous ckopocti TCP. 3 2

JLP. Ne 13. Bnusune MSS Ha nponyckHyto crocod- 3 2

HOCTb.

JLP. Ne 14. Tlepenonnenue Oydepa mapiipytuszaropa 3 2

Hroro: 42 20 28 10 100 100

@opMbl KOHTPO.1s1 ypoBHS ocBoenust OOIL:
Al.1: Jlaboparopubie paboTsl. Beimonnenue.
Al.2: Jlabopatopusle padotsl. [IpencraBienue pe3yabTaTos.

A2: Jloknaznbl o TeMam.
A3: UTOroBsiil KOHTPOJIb

[Ipouece u3yyeHus QUCLUILIMHLL HanpaBieH Ha popMupoBanue ciuenyromux komnerennuit: OIIK-1; OIIK-3; OIIK-6; I1K-1; [1K-3, [1K-4




PacimindpoBka KoMnereH M

Paciundgposka komnereHuuii
OIIK-1. CnocobGeHn npumeHsaTh (hyHIaMEHTAIbHbIE 3HAHUSA, [TOJIy4YE€HHbIE B 00JIaCTH MaTEMaTH-
YECKUX U (MJIM) €CTECTBEHHBIX HAYK, H UCIOIb30BATh UX B NPO(ECCHOHANIBHON AEATENbHOCTH.

OI1IK-1.1 3HaeTr OCHOBHBIE MOJIOKEHNS M KOHLENILWH B 00/1aCTH MaTEMATHYECKHX U €CTe-
CTBEHHBIX HAyK; 3HAET OCHOBHYIO TEPMHHOIOTUIO

OIIK-1.2 Ymeer ocylecTBIsTh NEPBUUHbIN cOOP M aHANU3 MaTepuala, HHTEPHIPETUPO-
BATh Pa3/IM4HbIE MATEMAaTHYECKUE OOBEKThHI

OIIK-1.3 MMeer mpakTH4ecKUi ONLIT padoThl € pelleHUEM CTAHJAapPTHLIX MaTeMaTuye-
CKHX 3a/1a4 ¥ IPUMEHSET €ro B NPo()eCCHOHAILHON JesITeIbHOCTH

OI1K-3. Cnocoben k pa3paboTke aJrOpUTMHYECKUX M IPOrpaMMHBIX pellleHui B 001acTu CH-
CTEMHOr0 M NPUKJIAJHOTO MPOrpaMMUPOBAHUS, MATEMATUYECKUX, HHOOPMALIMOHHBIX U UMHTA-
LMOHHBIX MOJE/eH, CO31aHNI0 HH(OPMALIMOHHBIX PECYPCOB I100aNbHbBIX ceTel, o0pa3oBaTens-
HOTO KOHTEHTA, NMPUKIAJAHBIX 0a3 JIaHHBIX, TECTOB U CPEJICTB TECTUPOBAHMUSA CUCTEM U CPE/CTB
Ha COOTBETCTBHE CTAHAPTAM U UCXOJHBIM TPeOOBaHHSIM.

OI1K-3.1 3naer METOAB!I TEOPHH AITOPUTMOB, METO/IbI CHCTEMHOIO M IIPHKIIAJHOTO MPO-
IpaMMMPOBAHUS, OCHOBHBIE MOJOMKEHNS M KOHLENINU B 00JIaCTH MaTeMaTHYECKUX, UH-
(hopMaLIMOHHBIX 1 UMUTALIHOHHBIX MOJIelel

OIIK-3.2 Ymeer cOOTHOCUTb 3HAHMs B 00JIaCTH HPOrpaMMHUPOBAHUS, HHTEPIPETALUIO
NPOYUTAHHOTO, ONPEAEATh U CO3JaBaTh MH(POPMALMOHHBIE pECypchl rI00aNbHBIX Ce-
Teil, 00pa30BaTeILHOI0 KOHTEHTA, CPEACTB TECTHPOBAHUS CUCTEM

OI1K-3.3 Mmeer npakTHYECKHI ONBIT IPUMEHEHHUs Pa3pabOTKH MPOrpaMMHOro obecne-
4eHUsl

OIIK-6. CnocobeH mOHUMATh NPUHLHUIIBI PA0OTEI COBPEMEHHbBIX HH(OPMALIMOHHBIX TEXHOIOTHI
M UCIIOJIb30BATh UX JJIS PELIEHHUs 3a1a4 TpodecCHOHANbHON AeATEIbHOCTH.

IK-1

OITK-6.1 3naer Ga3oBble NpUHIMILI HU(DPOBLIX TEXHOJIOIMH U METOJ0B, HEOOXOAUMBIX
B 1podeCcCHOHAIBHOM AeATeNbHOCTH B 001acTH (PyHIaMEHTAIbHON HH(OPMATHKH U HH-
(opMaLIMOHHBIX TEXHOJIOTUH [JIs: M3y4EHHS M MOJENHPOBaHUS 00BEKTOB HpodeccHo-
HAJILHOM NEATEILHOCTH, aHAIN3A JaHHBIX, IPEACTaBIcHUs nHPOpMALUH U TIp.

OIIK-6.2 YMmeeT npuMeHATh HEOOXOAHMBIE B IIPO(PECCHOHANBHON AeATEIbHOCTH LU (pO-
BbIE TEXHOJOTUU U METO/bI B 00nacT (yHjaMeHTalbHOM HHGOpMAaTHKUA U HH(pOpMaLH-
OHHBIX TEXHOJIOTUH JUIs: H3YYEHHsA U MOJEIMPOBaHUS 00BEKTOB MpodecCHOHAIBLHOI fe-
ATE/ILHOCTH, aHAIIN3a JIAHHBIX, NIPEACTAaBIeHHUs HH(OPMALIUU H TIP.

OIlK-6.3 Bnaneer HeoOXOAUMBIMU B NMPOGDHECCUOHANBHON JIEATEIbHOCTH TEXHOJIOTHIMU
1 METOJaMHu B 001acTH ()yHIaMEHTAIbHOH HH(OPMATHKH U HH(POPMALIMOHHBIX TEXHOIO-
THH U1 U3YUEHUST U MOJEIMPOBaHHs 00BEKTOB NpodecCHOHAIBHOM ACATEIbHOCTH, aHa-
1M3a JaHHBIX, PEACTaBIeHHUs HH(POPMALIMHY U TIp.

CrnocobeH paspabaTblBaTh M OTJIAKUBATh IPOrPAMMHBIH KO/

[1K-1.1 3HaeT 0CHOBBI IPOrPAMMUPOBAHHS; COBPEMEHHBIE 0ObEKTHO-OPUEHTUPOBAHHbBIE
A3BIKM [IPOIPAMMMPOBAHUS; COBPEMEHHBLIC CTPYKTYPHbIE fA3BIKH I[POIPAMMHUPOBAHUS;
A3BIKH COBPEMEHHBIX OM3HEC-TTPUIIOKEHUH

[IK-1.2 Ymeer koaupoBaTh Ha S3bIKax MPOTPAMMHUPOBAHMS; TECTUPOBATh PE3YJIbTATHI
KOJIUPOBaHUs

[1K-1.3 Bnazneer HaBblkamMH pa3paboTKu Koja MH(POPMALMOHHON CHCTEMBI; HaBbIKAMHU
Bepudukanum kojaa MHGOPMALMOHHOH CUCTEMBI

[1K-3 CnocobeH ocylecTBIATh aJIMUHUCTPUPOBAHME NPHKIAJHOIO MPOrpaMMHOr0 obecreue-
HUS, CETEBOH MOJCUCTEMbI M CUCTEM yIIpaBieHMs 0a3aMu JaHHbIX HH(POKOMMYHHKAIIMOHHON CH-
CTEeMbl OpraHu3aiun



[1K-3.1 3HaeT OCHOBBI APXUTEKTYpPbI, YCTPOHCTBA U (PYHKUHOHUPOBaAHUA UHOOpMALH-
OHHO-BBIYHUC/IUTEBHBIX CUCTEM U CETEBBIX MOACUCTEM MH(POKOMMYHHKALIMOHHON CHCTE-
MBI OpPraHHu3allUy; METOANUKY YCTAaHOBKU U aJMHHUCTPHPOBAHUSA MPOTrPaMMHBIX CUCTEM U
CETEBBIX MOJCHCTEM HH(POKOMMYHHKALMOHHON CUCTEMBbI OPraHU3alHH

[1K-3.2 VYmeer HacTpauBaTh M aAMHHHCTPUPOBATH IPOrPAaMMHBIE CHUCTEMbI, CETEBbIE
HOACHCTEMBI U 0a3bl JaHHBIX HH(POKOMMYHHKALHOHHON CHCTEMb! OPraHM3aLHH

[TK-3.3 MmeeT npakTUHECKUH OMBIT AKCIUTyaTalUud U aAMHHUCTPHPOBAHUS IPOrpamm-
HBIX CHCTEM, CETEBBIX MOACHCTEM M 0a3 JaHHbIX HH(OKOMMYHUKALUOHHON CHCTEMBI Op-
raHU3aluu

[1K-4 Cnocoben mpoBoauts paboTsl 0 00pabOTKE M aHAIM3Y HAy4YHO-TEXHUYECKON MH(pOopMa-
MU U PE3YJILTATOB UCCIICI0BAHUI

[1K-4.1 3HaeT OCHOBBI HAy4YHO-HCCIIEAOBATEIBLCKON JIeITeIbHOCTH B obsactu undpopma-
LUOHHBIX TEXHOJIOTHH, OCHOBHBIE METO/Ibl PEIICHUS NPUKIAIHBIX 3a71a4, COBPEMEHHBIE
MeTO/1bl UHHOPMALMOHHBIX TEXHOJOTUH; NPUHILIMIIBI TOCTPOEHUS HayuyHOH paboThl, Me-
TO/16 cOOpa M aHaIW3a NOIYYEHHOTO MaTepuaa, crnoco0bl apryMeHTaluu

[1K-4.2 YMeeT npuMeHsTh MOIyUYEHHbIE 3HAHUS [UIsl PELLEHHUS CTaHJAapTHBIX 3a/1a4 B 00-
nacTH HHQOPMAULIOHHBIX TEXHOIOTHH ¥ B COOCTBEHHON HAy4YHO-UCCIEI0BATENbCKOMN Je-
ATENBLHOCTH



banibHO-peHTHHIOBAasl CUCTEMA OLCHKH YPOBHS 3HAHUU

CBoaHAA OLEHOYHAA TAOJHIA JHCHHUILIHHBI

Konrpo- Koutpoaunpyemast DOCh1 Ban- | Ban-
Epye TeMa JUCHHILIHHBI (¢popMbI KOHTPOISI YPOBHS Jbl | JIbl
MbIH ocsoenns OOII) IeM | pad-
pasjien bl | Jela
ancuu- Ayauropnas pabdora| Camo- | Dk3a-
IJIHHBI cTONH- MEH
TeJIbHANA
pabora
Beimosi- | ripesen- |3ammra |\ Hror.
nenne JIP | a0, g JIP/ KOHTp
Aokaaga | pel- Ol
crasiae- |(recr)
HHE pe-
3yJbTa-
TOB
Beene- |JL.P. Ne 1. Beenenne B Mininet. 3 20 2 10 100 {100
HHE B[ _
smogenu- |JL.P.  Ne 2. D'eneparop Ttpacduxa 3 2
posanue |ipert.
cereit B 3 >
nepea- JLP.  Ne 3. Dwmynsauus cereii: 3a-
qn jan- | ACPAEKA, DKUTTED.
HBIX u
JLP. No 4. Dmynauus cereit: nore- 3 2
pst, nyOnupoBanue, nepeynopsaaoyn-
BAaHUE MAKETOB.
Mope- |JI.P. Ne 5. Hacrpoiika nponyckHo# 3 2
JMPOBa- |CMOCOOHOCTH CETH €  HOMOMLIBIO
HUE Token Bucket.
Opou3-
pomu- |JL.P. Ne 6. Tpagunmonunoe ympasie- 3 2
tenpHo- |HHE meperpyskoii TCP: HTCP,
ctu ce- |Cubic, Reno.
Tel 3 >
nepesa- .]'l.[j. Ne 7. Vnpasnenue neperpys-
au pan- | <04 TCP na ocnoge ckopoctu: BBR.
HBIX
JLP. Ne 8. 3agepxku u pasmep Oy- 3 2
thepa TCP.
JLLP. Ne 9. TloBelieHue npomnyckKHoOM 3 2
criocoobnoctu TCP ¢ nmomopw mna-
pajeNnbHBIX MOTOKOB.
3 2

JLP. Ne 10. U3mepenue cnpaBeimn-
Boctu TCP.




JL.P. Ne 11. Pa3mep Oydepa mapuipy- 3

TH3ATOPA.

JLP.  Ne 12. KouHTpoisib cKOpOCTH 3 2

TEP:

JLP. Ne 13. Buustane MSS ua mpo- |3 2

MYCKHYIO CITIOCOOHOCTD.

JLP. Ne 14. Ilepenonuenue Oydepa 3 2

MapLIpyTH3aTOpPa

Hroro: 42 20 28 10 100 |100
AKTHBHOCTH

eAl.1: JJaboparopusie pabotel. Boinonuenue.
eA1.2: JlTaboparopusie pabotsl. [lpeacraBiaenue pe3ynbTaTos.
eA2: Jlokaanl 10 TEMaM,
eA3: UTOroBslil KOHTPOJIbL

Pasennsl

oP1: Beenenue B MOAENUPOBAHNE CETEI NEepeayy JaHHbIX

eP2: MonenupoBanue NpoOU3BOIUTEILHOCTH CETEH Mepeiadn JaHHbIX

Tembl

oT 1. I'enepauus tpaduka.
o2, DMysilus CETeH.
¢T3. Hacrpoiika npomnyckHO# criocOOHOCTH CETH.
oT4. Ynpasnenue neperpyskoit TCP.

oT5. Bagepxku u pasmep Oygepa TCP.

oT6. IloBeiienne nponyckuoi cnocodnoctu TCP.
¢T7. Bydepst mapuipyTusaTtopa.
oT8. Kourposus ckopoctu TCP.

Taduua coorBeTcTBHA 0AJJIOB M OLIEHOK

Bamner BPC Tpaguuuonnsie | bamsl s Oueskn Oueunxu ECTS
oueuku B PO nepeBoja oie-
HOK
86100 5 95-100 5+ A
86-94 B
69-85 4 69-85 B C
51-68 3 61-68 3+ D
51-60 3 E
0-50 2 31-50 2+ FX
0-30 2 F




IIpaBuia npumenenusi BPC

L.

10.

Paznen (tema) yueOHOM AUCHMIUIMHBI CUMTAKOTCS OCBOCHHBIMH, €CJIM CTYACHT HalOpan
boxaee 50 % ot BO3MOxKHOrO yucna 6anioB 1o 3ToMy pasjaeiy (Teme).

CTyeHT He MOKEeT ObITh ATTECTOBAH IO JAMUCLUIUIMHE, €CJIM OH HE OCBOMJI BCE TEMbI U
paszensl JUCLMIUIMHEL, YKa3aHHbIE B CBOHOM OLIGHOUHOH TalIHIe AUCIUILITNHEL.

[To pemenuto npenoaasaresss U ¢ COrjaacHs CTyAEHTOB, HE OCBOMBIIUX OTAEIbHBIC pa3-
JIeJIbl (TeMbl) U3Y4aeMON JIUCIMIUIMHBI, B TEUCHHE Y4eOHOr0 CeMecTpa MOryT ObITh MO-
BTOPHO MPOBEJEHBI MEPOIIPUATHUS TEKYILEr0 KOHTPOJIS YCIEBAEGMOCTH WM BBIJAHBI J10-
NOJHUTENIbHEIE yueOHbIe 3a/JaHus 110 dTUM TemaM WM pasznenaM. [lpu atom cryaenram
3a JAaHHYI0 paboTy 3aCUUTHIBAETCS MHUHHUMAJILHO BO3MOIKHBIN [MOJOKHUTEILHBIA Oasi
(51 % ot makcumansHoro amnna).

[Tpu BBINOJIHEHUH CTYJEHTOM JOMOIHUTEIBHBIX YUEOHBIX 3aJaHUNH MM MOBTOPHOIO
NPOXOXKICHUS MEPONPUATHH TEKYILIEro KOHTPOJIS MOIy4YEHHBIE UM 0aliibl 3aCYUTHIBAIOT -
s 3a KOHKpeTHble Tembl. MToroBas cymma 0ajiyioB He MOXKET NPEBBILIATE MAKCUMAJIEHO -
ro KojauvecTBa 0aos.

['padux npoBeneHus MEPONPUATHI TEKYLIEr0 KOHTPOII ycrneBaeMocTd GopMupyercs B
COOTBETCTBUM ¢ KaJICHJApHbIM I1aHOM Kypca. CTyaeHThl 00s13aHbl ClaBaTh BCE 3a1aHUA
B CPOKH, YCTAHOBJICHHBIE MIPENOAaBaTEIEM.

Bpemsi, kKoTOpoe OTBOAUTCS CTYACHTY Ha BBINOJIHEHHUE MEPOIPUATHH TEKYLIET0 KOHTPO-
18 YCHEBAaEMOCTH, yCTaHaBiuBaercs mnpenojasatenem. [lo 3aBepuieHue oTBe1€eHHOrO
BPEMEHH CTYIEHT JOJKEH caTh paboTy NpenojaBaTenio, BHE 3aBUCUMOCTH OT TOTO, 3a-
BEpILLEHA OHA WK HET.

Hcnonp30BaHue UCTOYHUKOB (B TOM YUCIIE KOHCHEKTOB JIEKIMH U J1abopaTOpHBIX paboT)
BO BpEMs BBINOJIHEHMS KOHTPOIBHBIX MEPONPUATHI BO3MOMKHO TOJILKO C pa3pelleHHs
NPEerno/jaBaTesis.

Otcpouka B OPOXOKACHHHA MEPONPUATHH TEKYLIETO KOHTPOJIS YCHEBAEMOCTH CUHTACTCA
YBOKUTEIBHON TOJBKO B ciiyyae OONI€3HM CTYJEHTA, YTO MOATBEPIKIACTCH HAIUYHEM Y
HEro MEIUIMHCKOH CHpaBKH, NMPEIOCTaBIAEMON NPENnoNaBaTeiio He IMO3/HEe JBYX He-
J€JIb 110CJIE BBI3JOPOBICHHA. B 3TOM ciiyuae BBINOIHEHHE KOHTPOJIBHBIX MEPONPHITHH
OCYILECTBIISICTCS MOCJIE BBLI3JOPOBICHUSI CTYJEHTA B CPOK, HA3HAYEHHBIH Nperojasa-
teneM. B npotuBHOM ciiyyae, OTCYTCTBHE CTYJAEHTA HA KOHTPOJILHOM MEPOIPUSATHH MPH-
3HAETCSl HE YBAKUTEIILHBIM.

CTyseHT J0IMyCKaeTCs K HTOrOBOMY KOHTPOJIIO 3HAHUH C JHOOBIM KOJIMYECTBOM 0allios,
HaOpaHHBIX B CEMECTPE.

Ecnu B utore 3a cemecTp CTyAeHT noyuun MeHee 51 Oaina, To CTYJEHTY paspelaercs
n060p neodxoaumoro (10 51) konuuecTa 0asIoB MyTeM OBTOPHOTO OJHOPA30BOIr0 BbI-
TMOJIHEHUS NIPEYCMOTPEHHBIX KOHTPOIBHBIX MEPONPUSATHH, IPU ITOM I0 YCMOTPEHUIO
NPErnojaBaTess aHHYIHUPYIOTCA COOTBETCTBYIOLIME NpeAbLAyILNe pe3ynbTaTel. JIukBusia-
1Ust 3a/10J1KEHHOCTEH NPOBOJUTCS B COOTBETCTBUH C JIOKAIbHBIMU HOPMAaTUBHBIMU aKTa-
MH B [1€PHO/] BPEMEHH 110 COTTIACOBAHHIO C JEKAHATOM.



IIpumepHbIi nepeYyeHb OLEHOYHbIX CPEICTB
no aucuuninuae MojenupoBanue cetell nepefadn JaHHbIX

AyauTopHasi pabora

HaumeHoBaHHe oLle-
HOYHOT'O CPeaCcTBa

Kparkas xapakrepucTuka OLeHOUHOIO Cpe/IcTBa

IIpeacrasnexue oLe-
HOYHOI'O CPeJICTBA B
bhonze

Jlabopatophas paborta

Cucrema NMpakTHYECKUX 3aaHuil, HANIPABICHHBIX
Ha (OpMHUPOBAHHE MPAKTUUECKUX HABBIKOB y 00Yy-
YAOLLUXCS

Donp
HNpPaKTHYECKUX 3aaHUil

[Ipesenrauus noknajsa

CpenerBo KOHTpOIIS criocoOHOCTEl 00yUarIuxces
OpeACTaBUThL NEpej ayAMTOPUEH pe3ysbTaThl po-
Je/laHHOH paboThl

Tembl foKIIa/10B

(ropa, Bcero cpoka oOyueHUst U Ap.) U MpPU3BaH
BBISIBUTH YPOBEHDb, NPOYHOCTL H CHCTEMATHYHOCTD
[NOJIYUYCHHBIX HM TCOPETHUCCKHX H MNPAKTHYCCKHX
3HAHUH, NPUOOPETEHHS! HABBIKOB CaAMOCTOSITE/Ib-
HOH paboThl, Pa3BUTHS TBOPUYECKOTO MBIILICHHUS,
YMEHHE CHHTE3UPOBATL IMMOJNYUYCHHLIC 3HAHHUA H
NPUMEHATDL HUX B PCUICHHUH [IPAKTHYECKHX 3a1a4.

Tect * Cucrema cTaH/apTU3UPOBAHHBIX 3a/jaHuil (Bonpo- | baza TtectoBbix 3aja-
COB), [O3BOJIAIOLIAS ABTOMATH3UPOBATh NPOLEAY- | HHUl
Py M3MepeHHs YPOBHS 3HAHUH U YMeHUH 00yuaro-
Lerocs.

Dk3amen * Ouenka paboTsl cTyleHTa B TeueHue cemectpa | [Ipumepst 3ananuii/Bo-

[IPOCOB, TPUMEpP 3K3a-
MEHALHOHHOro OMIera

CamocrosiTesibHas padora

HaumeHoBaHHe oLle-
HOYHOI'0 CpeJCTBa

Kpatkas xapakTepucTHKa OLEHOYHOTO Cpe/cTBa

IIpeacrasnenue oLeHOU-
HOTo cpejicTia B hoHe

[MoaroroBka OTUYETOB
M0 pe3yiabTaraM Bbl-
HnojHeHus nabopartop-
HbIX paboT

@opma NPOBEPKH KAauecTBa BbIIOIHEHHS CTY-
JeHTaMu abopaTopHbiX paboT B COOTBETCTBUU
€ YTBEPKIECHHOH IPOrpaMMOoi.

DouHp

MPaKTHYECKUX 3aJaHUi
B paMKax J1abopaTopHO-
ro HpakTHKyMma 10 JIUC-
LUIIMHE

Joxknan

[Ipoaykr camocTosTeNbHON paboThl CTY/IEHTA,
peCcTaBIsAoUHi cobolt nybiauuHOe BBICTYILIE-
HHE [0 MPEICTABICHUIO [TOIYUCHHBIX PE3YIILTATOB
peliieHust OnpejeeHHON yueOHO-IpaKTHUECKOH,
yueOHO-HCCIe0BATEIbCKON T HAYYHOH TEMbI

Tembl noKI1a10B,

YueOHbIM TUIAHOM HA M3YUEHHUE ITUCUMIUIMHBI OTBOAUTCS OJMH MOjyJb. B auciurinHe
NPeayCMOTPEH KOHTAKTHBIE 4Yackl B (popMe 1ad0paTOpHOro NPaKTHKYMa, KOHTPOJILHBIE MEpO-
NPUATHS 10 NPOBEPKE OTYETOB 110 JIA00PATOPHBLIM paboTaM, MOArOTOBKA M MPE3EHTALIUS JOKIIa-
Ja, NOArOTOBKA W NPE3eHTaLUs PE3YJIbTATOB BBIITOJHEHUS J1aDOpaTOPHBIX padoT.

OueHuBanue pe3y/bTaTOB OCBOEHMS JMCLUILIUHBL TPOU3BOJMTCS B COOTBETCTBHM C
0abHO-PEUTHHTOBOM CHCTEMOIA.

(*) WroroBelii KOHTPONL 3HAHMH NO JAUCLUIUIMHE MPOBOAUTCS B (hOpME TECTUPOBAHUS,
HO NPU HEOOXOAMMOCTH IK3aMEH MOXKET IPOBOIUTCS B (JOPME MUCBEMEHHOTO OTBETA Ha BOIPOCH

u3 Ouneros.




Kpurepuu oueHKH Mo JTUCHHUILIMHE

95-100 0a/L10B:

MOJIHOE M CBOEBPEMEHHOE BbIIOJIHEHHUE Ha BBICOKOM YPOBHE 1abopaTopHbIX paboT ¢
oopmeHHEM OTYETOB, YCHEIIHOE NPOXOXKAEHHE KOHTPOJIBHBIX MEPONPUSITUH, Mpemy-
CMOTPEHHBIX NIPOTPaMMOH Kypca;

CHCTEMATH3UPOBAHHOE, I'TyOOKOE U IOJIHOE OCBOCHUE HABBIKOB M KOMIIETEHLIUH 110 BCeM
pasjenaM nporpaMMbl JUCLIUILTHHBL;

MCHONIb30BAaHUE HAyYHOH TEPMUHOJIOTHM, CTUIIMCTMYECKH I'PAMOTHOE, JIOTMYECKH Ipa-
BUIIBHOE U3JI03KEHHE OTBETOB Ha BOIMPOCHI, YMEHHE AeIaTh 0DOCHOBAHHbIE BbIBO/IbL;
OesynpedHoe BiajeHUE MPOrpaMMHBIM obecrieueHueM, yMeHue »PQPEKTHBHO HUCIOIb30-
BaTb €ro B IIOCTAHOBKE U PELLCHUH HAYYHBIX U NPO(eCcCHOHANbHBIX 3a/1ay;

BBIPAKEHHAs CIIOCOOHOCTH CAMOCTOSITEILHO U TBOPYECKH PELlaTh OCTABICHHBIE 3aJa4H;
N0JIHAs CaMOCTOSITEJIbHOCTb M TBOPHECKUI MOAXOM MPH U3I0KEHUU MATEpUana Mo mpo-
rpaMMme JUCLHUILIUHBL;

HOJIHOE U IIy0OKOE YCBOGHUE OCHOBHOH M JIONOIHMUTEILHOI JINTEPATYpPbl, PEKOMEH/IO-
BAHHOM! MPOrpaMMOi AMCLUILUINHBL U IPENOAABATENEM.

8694 6aJ1a:

[OJIHOE M CBOECBPEMEHHOE BbIINOJIHEHUE HA XOPOLUEM YPOBHE 1abOpaTropHbIX paboT ¢
o(opmiieHHEM OTYETOB, YCHEIIHOE MPOXOMKAECHHE KOHTPOJIbHBIX MEPONPUSTUH, Hpemy-
CMOTPEHHBIX NIPOTPAMMOIl Kypca;

CHCTEMaTH3UPOBAaHHOE, IITyOOKOE U IOJIHOE OCBOCHUE HABBIKOB M KOMIIETEHLIUII 110 BCEM
paszenaM nporpaMMbl AUCLHUIIIHHBL;

UCIONIb30BAHUE HAYYHOH TEPMHHOIOIMHU, CTHJIMCTUYECKH PAMOTHOE, JOrMYECKH IIpa-
BHIILHOE U3/I0JKEHHUE OTBETA Ha BOIPOCHI, yMEHHE JI€1aTh 000CHOBAHHBIE BBIBOJIBI;
Xopolee BiIaJleHue MpOorpaMMHbBIM obecreyeHneM, yMenue 3((EeKTHBHO HCIONIB30BaTh
€ro B IOCTAHOBKE U PELLICHUYU HAY4YHBIX U NPO(eCcCHOHANbHBIX 3a/ay;

CIOCOOHOCTh CaMOCTOSITENBHO PELIATh ITOCTABICHHbIE 3a7a4l B HECTAHIAAPTHBIX MPOH3-
BOJICTBEHHBIX CUTYaLIMAX;

YCBOGHUE OCHOBHOW M JIOMOJIHUTEILHON JINTEPATypbl, HOPMATHBHLIX M 3aKOHOJATENb-
HBIX AKTOB, PEKOMEH/IOBAHHBIX NPOTrPaMMOI JHCLHUILIHHBL U IPENOIaBaTENIeM.

6985 0aJL10B:

CBOEBPEMEHHOE BBIIIOJIHEHHE HA XOpolleM ypoBHe nabopaTtopHbix paboT ¢ odopmiIeHu-
€M OTHYETOB, MPOXOKIACHUE KOHTPOJIbHBIX MEPONPHATHH, NPEIYCMOTPEHHBIX NPOrpam-
MOI1 Kypca;

XOpOIUMH YPOBEHD KyJIbTYPbl HCIOIHEHUS J1abOPaTOPHbIX padoT;

CHCTEMATH3MPOBAHHOE M MOJIHOE OCBOEHHUE HABBIKOB M KOMIETEHLHMH 110 BCEM pasjesiam
MPOrpaMMbl AUCLIUILIUHBL

BJIA/IEHUE MPOrPAMMHBIM 00ECIEYEHNEM, YMEHHE UCIOIb30BaTh €r0 B IOCTAHOBKE U pe-
IIEHHH HAYYHbIX U MPO(eCcCHOHAIBHBIX 3a/1a4;

CIOCOOHOCTBH CaMOCTOSTENbHO PELIAaTh MPOOIEMbl B paMKaX HPOrpaMMbl JHCLUIIIHHBL
YCBOEGHHUE OCHOBHOM JINTEPATYPBI;

51-68 6a.110B:

BBIIO/IHEHHE Ha YIOBIIETBOPUTEILHOM YPOBHE 1a00paTtopHbIX pador ¢ odopmieHueM
OTYETOB, IPOXOKACHUE KOHTPOJIbHBIX MEPOIPUATHH, MPETyCMOTPEHHBIX MPOrpaMMOi
Kypca;

CHCTEMAaTH3MPOBAHHOE H IOJIHOE OCBOCHHUE HABBIKOB M KOMIIETEHLIMH 110 BCEM pasjeiiam
HPOrPaMMbl IUCLUILIHHBI;



yJIOBIIETBOPHTENBLHOE BJAJEHHE MPOrpPaMMHBIM ODECHEHEHHEM, YMEHUE HCIOIb30BATh
€ro B I0CTAHOBKE U PELIEHHH HAYYHBIX H IPO(ECCUOHAIIbHBIX 3a/1a4;

crocoOHOCTh pellaTh NPOOIEMb] B PAMKAX MPOrpaMMbl AUCLUILIUHBI;
YJIOBIIETBOPHTEILHOE YCBOCHUE OCHOBHOM JIMTEPATYPbL;

31-50 6a.u108 — HE 3AUTEHO:

HE BBINIOJIHEHHE, HECBOEBPEMEHHOE BBIIIOJIHEHHE WIIM BBINIOJHEHHE HA HEYIOBICTBOPHU-
TEJILHOM YpOBHE 1abopaTopHBIX padoT, HE MPOXOKIACHUE KOHTPOJILHBIX MEPOIPHITHIA,
npelyCMOTPEHHBIX IPOrpaMMOil Kypca;

HEJOCTATOYHO MOJIHBIA 00BbEM HABBLIKOB M KOMIIETECHIMM B PAMKax MPOrpaMMbl JUCLH-
IIUHBI;

HEYMEHHUE HCIO0Jb30BaTh B NPAKTHUYECKOH JEATEIbHOCTH HAYUYHON TEPMHHOIOIUH, H3JI0-
’KEHHE OTBETA HA BOIPOCHI C CYLIECTBEHHbIMU CTHIMCTHYECKHMH U JIOTHYECKUMH OIING-
KaMHU;

cnaboe BIaJeHUE MPOrpaMMHBIM 00ECIEUEHUEM TI0 pa3jesiaM MPOrpaMMbl JUCLUIIIHHBL,
HEKOMIIETEHTHOCTD B PEILICHUH CTAHJAPTHBIX (THIIOBBIX) POU3BOACTBEHHBIX 3a/1a4;
CIOCOOHOCTB pelaTh NPoOIEMBbl B paMKax MIPOrpaMMbl JUCLUILIHHBL;
yJOBIETBOPHTEILHOE YCBOCHHE OCHOBHOM JINTEPATYPBI;

0-30 6a/u10B — HE 3AUTEHO:

OTCYTCTBME YMEHUMH, HABBIKOB, 3HAHHI U KOMIETEHILUH B PaMKax MPOrpaMMbl AUCLH-
ILJIMHBL;

HEBBINOIHEHHE 1a0OPaTOPHBIX 3aaHUH, HE MPOXOKIAEHUE KOHTPOIbHBIX MEPONPHITHIA,
NpeayCMOTPEHHBIX IIPOrpaMMOii Kypcea; 0TKa3 OT OTBETOB 110 NPOrpaMMe JTHCLUILUIHHBI;
UTHOPUPOBAHUE 3aHATUH MO JUCLUITIMHE 110 HEYBAKUTEIBLHOI PUUHHE.



TeMbl 10KJIAT0B

¢0030p BO3MOKHOCTEH CUCTEMBI MOJienpoBanus Mininet

e['eneparopsl Tpaduka. OCOOEHHOCTH B Pa3HBIX CUCTEMAX MOJICIMPOBAHUS

eOMyJISALIUA CETEH Mepefaud AAHHBIX: OCOOEHHOCTH MOJEIMPOBAHMS 3aJEpPKKH Iepesadu
JaHHBIX

eODMyJISILUA CeTEN Mepeaaydn JaHHbIX: 0COOEHHOCTH MOJEIUPOBAHUS HOTEPH, 1yOnupoBaHus,
nepeynopsai0YMBaHUs TAKETOB
¢O030p aNrOpUTMOB yrpasieHHs TpaduKom:
—AJITOPUTM CKOJIB3SILEr0 BPEMEHHOIO OKHa ¢ 2 nBeTHbM MmapkepoMm (Time Shiding
Window with Two Color Marking)
—ANTOpUTM TPEXLBETHOIO Mapkepa 118 OAHOro BXopsero noroka (A Single Rate
Three Color Marker)
—JByxnapamerposblit Tpéxusernsiid Mmapkep (Two Rate Three Color Marker)
—Token Bucket Filter (TBF) nnu «mapkeproe Beapo»

¢(0O030p a/IrOPUTMOB YIIPABJIECHHUS MEPETPY3KAMHU:
—Mexanusm npuopurtetHoit odpaborku Tpaduka (Priority Queue)
—AJITOPUTM CTOXaCTMHECKOro cnpasBeannBoro obciyskuBanus (Stochastic Fairness
Queueing, SFQ
—AnroputM B3seleHHoro oocny:xuanus (Weighted Queuing, WQ)
—Bssemennoe cnpasensoe odcnyxusanue (Weighted Fair Queuing, WFQ)
—Anropurm o0paboTku ouepeeit ¢ manoi 3anep:xkkoi (Low Latency Queuing, LLQ)
—/JlucuurimHa B3BenieHHOro uukinyeckoro oocnyxkusanus (Weighted Round Robin,
WRR)
e ANITOPUTMBI H30€KaHUSA NEPErpy30K: 0030p pa3iaHuHbLIX AJITOPUTMOB CIY4YallHOIO PaHHEro
obnapyxenus (Random Early Detect, RED) neperpy3sku
eOcobennoctu paznuunbix TUHOB npotokosia TCP (TCP Tahoe, TCP Reno, TCP New Reno,
TCP Vegas, TCP Westwood).
¢0630p mopneneit TCP: TCP Hybla, BIC-TCP, CUBIC TCP, TCP Illinois, TCP-Veno
eTpaguuuonnoe ynpasienue neperpyskoit TCP: HTCP, Cubic, Reno
eVnpasiienue neperpys3koi TCP na ocHoBe ckopoctu: BBR
e3aepkku U pasmep oydepa TCP
e[ lopbimenue nponyckuoi cnocodnoctd TCP ¢ noMoI1bI0 NapaiaeibHbIX TOTOKOB
elI3mepenue cnpaseiuBoctu TCP
eKonrpous ckopoctu TCP
eBrnusnue MSS Ha nponyckHyo crnocoOHOCTh

Kpurepuu oueHuBaHUs J0KJIa/1a

Yciosus:

1. TeMbl 10KJIaI0B pacnpeesieHbl MO TeMaM JIeKIui. 3a J10K1aj, NPeACTaBICHHBIHN MOCJIE TEMBI
COOTBETCTBYIOIICH JICKIIMH, OLICHKA CHUIKACTCSI.

2. Tema noskHa ObITh YHUKAJIbHA B paMKax HarpasiaeHHs HoAroToBky. JyOnupytomye qoKa bl
HE MPUHUMALOTCSL.

3. ¥V cryneHTa y4yuThIBA€TCS TOJBKO OJMH JA0KIAd.

4. Ouenka 3a noki1aja opMUPYETCS U3 CIECAYIOMUX IEMEHTOB:

- oopmienue npeseHTanuu (06vem npesenranuu 5-12 cnaigos);



- BRICTYIUIEHUE 110 TeMe pokiana (5-10 munyT);
- colepikaHME JOKIana (pacKpbiTUE TEMbl, YETKOCTb H3IO0XKEeHHs, MO0A00p HCTOUYHHUKOB

JUTEPATypPhbl)

- oopmiieHune TekcTa o Teme goknaana (5-12 crp.).
5. O1eHKa BBICTABIIAETCS TOJIBKO MOCJIE BBHIKIIA/IBIBAHNS HAa CAlT NPE3eHTAllMM U TEKCTa J0K/Ia/a.

Kpurepun oueHuBaHus:

DJIeMeHT ole- Ouenxa (HopMmupyeTcs Ha ofiee unciio 6aIoB 3a JoK1aj)
HUBAHHS
0 1 2 3
IIpe3enTanus |OTCYTCTBYET |HE IO TEME 0o  TeMe, He|IO TeMe, CTPYKTYpH-
CTPYKTYpUpOBa- |poBaHa, XOpOILIO
Ha, IUIOXO BOC-|BOCIPHHUMAECTCS
HPUHUMAETCS
BeicTyniieHHe |OTCYTCTBYET |BBICTYIUIEHHE Y- | BBICTYIAKOLIUNA BBICTYTIAIOIIUI CBO-
TAHHOE, BBICTYHAIO- | [OJIL3YETCS 0oaHO BHageer co-
LM MII0XO0 BIAJCET |MOACKA3KON (Uu- | AepiKaHHEM, ACHO U
coiepKaHUuEM TAaET) rPaMOTHO H3J1araet
mMatepuail
Coaepskanme |OTCYTCTBYET |IOKIJIa[ IyTaHHBIH, |TéMa  packpbiTa|TeMa pacKpbiTa IMOJI-
JA0KJIa/1a HECO/IEPIKATE/bHBIH | HEITOJTHOCTBIO HOCTBIO
Odopmienne |OTCYTCTBYET |TEKCT IIPEJCTABIIEH B|TEKCT IPEACTaB- | TEKCT PEACTaBICH B
TeKCTa [10KJja- BUJIE MOACTpOUHMKA |JIeH B (opme pe-|dopme  pedepara,
aa K Tpe3eHTaluuu, He|depara, Mo TeMe,|HANUCAH ABTOPOM I10

opopMmIIeH Kak pe-
(depar no teme

€CThb 3aMCcYaHHA
1o ohopmiIeHHIO

TEME, CO CCBUIKaMH
Ha HCTOYHHMKH, XO-
poiio odopmiieH




@oHa NpakTH4YeCKHUX (J1a00pPaTOPHBIX) 3aJaHUI
no aucuuninuae MojenupoBanue cetell nepefadn JaHHbIX

[Ipennaraiorcs K BbinoaHeHUI0 14 naboparophbix padot. OT4€Thl 10 1a0OPATOPHBIM pa-
0oTaMm BBIIOIHAIOTCA CTYJEHTOM CAMOCTOATENbHO, HA JaDOPAaTOPHOM 3aHATHHU CTYJEHT MOKET
MOJTYYUTb KOHCYJIbTALHUIO U METOMYECKHE YKa3aHHs OT IPENnojaBaTeis.

JIabopatopuas padora Ne 1. Beenenue B Mininet.

JIabopatopuas padora Ne 2. I'eneparop tpaduxa iperf.

Jlaboparopuas pabora Ne 3. Dmynsauusa cereii: 3aepiKKa, [PKUTTED.

JIaGopartopuas pabdora Ne 4. Dmyssinust cereil: noreps, AyOnupoBaHue, nepeynopsaouuBaHHe
MAKETOB.

JIabopatopuas pabora Ne 5. Hacrpoiika npomyckHoit cnocoOHOCTH cetu ¢ nomouisio Token
Bucket.

JlaGoparopuas pabdora Ne 6. Tpamuuuonnoe ynpasnenue neperpyskoi TCP: HTCP, Cubic,
Reno.

JIaboparopuas padora Ne 7. Ynpasnenue neperpyskoit TCP na ocnose ckopoctu: BBR.
JIabopatopuas pabora Ne 8. 3agepxku u pasmep oydepa TCP.

Jlaboparopuas pabota Ne 9. Iloseimenue nponycknoit cnocobnoctu TCP ¢ nomomibio napan-
JIE/IbHBIX TOTOKOB.

JIaGoparopuas pabora Ne 10. U3mepenue cnpasemusoctu TCP.

JIabopatopuas pabdora Ne 11. Pasmep O6ydepa mapupyrusaropa.

JIabopatopuas padora Ne 12. Koutpons ckopoctu TCP.

JIaboparophas pabora Ne 13. Bnusnue MSS Ha nporycKkHy0 ClIOCOOHOCTD.

Jlaboparopuas pabora Ne 14, [Tepenonunenue 0ydepa mapupyrusaropa.

MeToauueckue YrazaHus H HIKAJIa OE€HOK IIPpH BbINOJIHEHHH J‘laﬁopa'ropnblx paﬁm‘.

[Topsaok BeinonHeHUs 1abopaTopHO pabOThI 3aK/IIOUACTCS B CICAYIOLIEM:
e  O3HaKOMUTBLCSA C pasjesiaMi METOAMHYECKUX yKa3aHHil K JabopaTopHoii pabore.
e  Buimonuuth 3ajaHus 1o jgadbopatopHoil paboTe ¢ BUACO3ANUCHI0 U KOMMEHTHPOBAHHEM
BBIMIOIHAEMBIX JEHCTBHIA.
e  CocraBuTb OTYET IO BLINOIHEHHIO J1a0OpaTOPHON PabOTHI.
e [loaroToBUTH KOPOTKYIO IIPE3EHTALMIO C BBICTYILUICHMEM [0 Pe3yJibTaTaM BbINOIHEHHS
nabopatopHoii paboThL.

DieMEeHTbl BUIE03aUCH (CKPHHKACTA):
e  M3zoOpaxenue pabouero crona ¢ 3alMcbio IPOLECCa BBIMOIHEHUA TabopaTopHoil pado-
ThIL.
e  H300paxeHue BBINOIHAIOLIETO J1a0OPaTOPHYIO paboTy € KaMepbl KOMIIbIOTEPA (0ObIYHO
B YIUIy JKpaHa).
e  KoMMeHTapuu rojiocoM, 3aliMCaHHbIE B NPOLIECCE BbIMOJHEHUS J1abopaTopHO#l paboThI.

OTuér H0JDKEH COEPKATD CIEIYIOLINE DJIEMEHTBI:
e  TuTyJbHBII JIMCT C YKa3aHueM Homepa abopaTtopHoit padotel 1 DUO cryaenra.
e  (dopMyIHPOBKA BBINOIHAEMOrO 3aJaHUs PabOTBhL.
e  Onucanue pe3yJIbTaTOB BBITOJIHEHUS KOHKPETHOTO 3a7iaHus 110 1abopaTopHoii pabote:
—  CKPHHIIOTHI (CHUMKH JKpaHa), (HKCHPYIOLIIE BbIIOIHEHUE 1abopaTopHOi pabo-
Thl C HA3BAHUEM U COOTBETCTBYIOILUM IOSICHEHUEM B TEKCTE;
—  aHAJIU3 MOJIyYEHHOrO Pe3ynbTaTa MOJCITHPOBAHUS.



e  BoiBojibl, COrNIACOBAHHBIE C 3a/1aHUEM PAOOTHL.
e  OtBeThl HA KOHTPOJIbHBIE BONPOCH! (IPHU HATMYUN).

[TpesenTauusa 1uist 3a1uThl 1a0OPATOPHOI pabOTHI:
e  Pasmep npesenrtanuu — 5-7 cnainos.
e  Crpykrypa npe3eHTanuu:

DieMeHTbl BHIC03AIUCH 110 3auiuTe 1abopaTtopHoil paboTsl:
®  Ipe3eHTALMs B [OJIHOOKPAHHOM PEKUME;
e  u300pa)keHHE BLICTYNAIOLIETO ¢ KaMepbl KOMITbIOTEpa (0OBIYHO B YLy 9KpaHa);
®  TOJIOCOBOE BBICTYIUICHHE 110 TeMe (3-5 MuH).

3ammra JaboparopHoii padoTbl

[Ipencrasnenue Beictynatouero (Who is this guy)

[TparmaTuka BeinoaHeHus JadbopaTopHoit padots! (3auem)
3aiauM BBINOJIHEHUS 1abopaTOpHON paboTh
PesynbTarsl ¥ aHanu3 BeINOIHEHHA J1abopaTopHOil paboThl

ITo paﬁoTe HPOBOJUTCA 3allUTA. ]_leJ'lblO 3aIIUThI ABIACTCH ONPEACICHUC TIOHHMAaHUA CTYICHTOM
Matepuaia JabopatopHoil paboThL.

Kp HTEPUH OLUEHUBAHUA:

Beinosnenune padornsl

PaboTa He BBIIOIHATIACD
0 nyukmoe

He Bce 3a1aHMs BBIIIOJIHEHBI
I nynxm

Bce 3aaHust BBINOIHEHBL
2 nynxma

Koppc KTHOCTDb BbINNOJIHEHHH

Baﬂaﬂlflﬂ HEC BbITOJIHECHbI MJIH Bbl-
IOJIHECHbI HEBEPHO

0 nyukmos

HesnauurtenbHble oninbky, cye-
CTBEHHO HE BIMSIOLIME Ha pe-
3yJIbTAT

1 nynkm

3a/aHys BBINIOJHEHBl 03 OLIu-
0ok

2 nynxkma

AHa/Iu3 pe3yibTaToB

AHanu3 pesylibTaTOB HE BbIIOJ-
HeH

0 nynkmos

AHanuz pe3ynbTaTOB BbINOJIHEH
HE B [IOJIHOM 00BeME
I nynxm

AHalu3 pe3yJibTaToB BHIIOJIHEH B
0JaHOM 00BbeMe
2 nynxkma

OTtuer

Oryer OTCYTCTBYET WM B OTYETE
BBISIBJICHbI JJIEMEHTBl € YYXKOH
paborsl

0 nyukmoe

HecTpyKTypUpOBaHHBI OT4YeT B
Bujie Habopa CKpUHIIOTOB 0e3
HOsICHEHUH

I nynxm

Or4er HOArOTOBIEH, CTPYKTYPH-
POBaH, COJEPIKUT BCE IOACHEHHS
[0 BbIIOJIHEHHUIO, aHAIU3 pe-
3y/1LTaTOB
2 nynxma

3anuch BbINOJHEHHUS paﬁﬁ'l‘hl

3anuck OTCYTCTBYET

0 nyukmos

3anuch HEromaHas UM He BCE Mo-
ACHCHO B IPOLECCE BBINOJIHEHHS

I nynkm

3anuck MoHas, NOACHEHHS COOT-
BETCTBYHOT BBIIOJHAEMBIM 3a]1a-
HUSIM

2 nynkma




IIpezenTanus

ITpesenTanus oTCyTCTBYET

0 nyukmos

Ilpe3enTauus 1no reme, HO He OT-
paskaeT WM 33JaHHe, WIK IUlaH
(MeTo/) BBINOJHEHHUS, WIH pe-
3yJbTaT
I nynxm

[Ipesenrauus 1o teme, oTpaxaet
3a/laHue, IUIaH (METO/) BhIIIOIHE-
HH3, pe3ylibTar

2 nynkma

Bbl(!'l'yl’lJIEHHc

3anuck OTCYTCTBYET

0 nynukmoe

BeicTyieHue nyTtaHoe, He OTpa-
JKAeT MM 3ajaHue, WM IUiaH
(METO/) BBINOJHEHUS,, HIIH pe-
3YyJIbTAT, UJIH AHAJIU3 pe3y/ibTaTa

I nynxm

Beictynawoiuii  ¢cBo60jHO Bia-
JEET COJEpHKaHUEM, SCHO U Ipa-
MOTHO HM3JlaraeT MaTepyall: oTpa-
JKACT 3ajJaHMe, IUlaH (MeTo/1) Bbl-
IIOJIHEHMsl,  PE3YyJIbTAaT, aHAIIN3
pesyibTara

2 nynxkma

Habpannebie 3a 31€MEHT MYHKThI aBTOMAaTUYECKU CYMMHUPYIOTCSI U HOPMUPYIOTCSL HA YHC-
10 6anoB, BEIACISEMOE HA OLICHHBACMBbIH 3JIEMEHT B cOOTBeTCcTBUU ¢ nacroptoM POC u

bPC.



KoMniekT 3x3aMeHAllHOHHBIX OHJIETOB

HJucuunauna MojenupoBaHue ceTell nepejayy JaHHbIiX

3K3AMEHAIIMOHHBIN BUJIET Nel (o6pa3en)

1. IIporokon TCP. Obimue npuHLIunsl padboThL.
2. ANropuTMbl yOpaBiIeHUS HNEPErpy3KaMH.

CocraBurein A.B. KoponbkoBa

3asenyromuii kadeapoi K.E. Camyiinos

IIpumepHbIH epeYeHb BONPOCOB HTOT0OBOI0 KOHTPOJIA 3HAHUM:

—

[Tpotokon TCP. Obuiue npuHuuns: paboThl
I'eneparops! Tpaduxa. Ocobennoctu peanusanun B Mininet

el

JaHHBIX

DMynsauus ceTell nepejayd AaHHbIX: 0OCOOEHHOCTH MOJENUPOBAHMS 3aJCPKKHU Iepeadu

4. Dwmynsuus ceTeil nepenayd JaHHBIX: 0COOEHHOCTH MOJEIMPOBAHUS TOTEepH, AyOaupoBa-

HUA, NEPEYIIOPATOUNBAHNSA TAKETOB

5. Anroput™ CKOJB3AILIEr0 BpeMEHHOro okHa ¢ 2 userHelM mapkepoMm (Time Sliding

Window with Two Color Marking)

6. Anroput™m TpEXLBETHOr0 Mapkepa i ojfHOro Bxoasuero noroka (A Single Rate Three
Color Marker)

7. Hsyxnapamerposbiit TpéxusetHbiii Mmapkep (Two Rate Three Color Marker)

8. Token Bucket Filter (TBF) unu «mapkepHoe Beapo»

9. Mexanusm npuopureTHoil 00pabotku Tpaduka (Priority Queue)

10. Alroput™ = CTOXAaCTUYECKOro crpaseuBoro oOcny:kuBanusi (Stochastic  Fairness

Queueing, SFQ
11. AnropurMm B3BemieHHoro obcnyxusanus (Weighted Queuing, WQ)
12. B3Beniennoe crpaseauBoe oocnyxuBanue (Weighted Fair Queuing, WFQ)
13. Anropur™ obpaboTtku ouepeeit ¢ mainoii 3aaep:xkoi (Low Latency Queuing, LLQ)

14. lucuuruinia B3BEIIEHHOTO Iukiandeckoro ooOcnyxuBanus (Weighted Round Robin,

WRR)

15. Anroput™Msl u30eKaHus NEeperpy3ok: 0030p pas3aHUHbIX aITOPUTMOB CIIy4allHOrO PaHHEro

obunapyxenust (Random Early Detect, RED) neperpysku

16. Ocobennoctu pasnuunbix THHOB nporokona TCP (TCP Tahoe, TCP Reno, TCP New

Reno, TCP Vegas, TCP Westwood).
17. O630p mopeneit TCP: TCP Hybla, BIC-TCP, CUBIC TCP, TCP Illinois, TCP-Veno
18. Tpapuuuonnoe ynpasnenue neperpyskoit TCP: HTCP, Cubic, Reno
19. Ynpasnenue neperpyskoii TCP na ocnose ckopoctu: BBR
20. 3agepxkku u pasmep oydepa TCP
21. Ilosbunenue nponyckuoi cnocodHocty TCP ¢ noMo1ibio napaiesbHbIX MOTOKOB
22. Usmepenue cuopaseanuBoctu TCP
23. Kourpous ckopoctu TCP
24. Bausaue MSS Ha nponyckHy0 criocoOHOCTb



