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AHHOTALUSA

Jucuunnnna «CereBble TEXHOJIOTMM» BXOJUT B BApUaTUBHYIO 4acTb 00pa30BaTeIbHOMH
porpaMMbl MOATOTOBKM oOywaromuxcs 1o crenuansHocTH  «09.05.01  «lIpumeHenne u
9KCIUTyaTalluss aBTOMATH3HPOBAHHBIX CHCTEM CIIELHAIBHOTO HA3HAYEHHsS» HANpPaBICHHOCTh
«ABTOMAaTU3MPOBAHHbIE CHCTEMbl 00pabOTKM HHGOPMALUM M yHpaBieHus». JucuuIuiMHa
peanusyercs kadeapoit Nel4.

JucruninHa HareneHa Ha GOpMHUpPOBaHKE y BBITYCKHUKA

npoheCcCHOHATBHBIX KOMIETEHIIHHI:

ITK-22 «crmocoOHOCTh HCIONIB30BATh CIELHUATIBHYI0 JIUTEPATYpPy U HAYYHO-TEXHHUYECKYIO
MH()OPMAILNIO, OTPAXKAIOIIYIO0 JOCTIKCHUS OTEYECTBEHHOW M 3apyOeKHOM HAyKH M TEXHUKH B
o0J1acTH aBTOMaTH3ALUI»,

IIK-26  «cnocoOHOCTb  oLEeHUBATh  SGQPEKTUBHOCTb  3alUTBl  MHOpPMALUM B
aBTOMATHU3HPOBAHHBIX CHCTEMaX CIELUAILHOTO Ha3HAYCHHUSY.

CozepxaHue AUCLUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOPETHYECKHMH U
MIPAaKTHYECKUMH aCIIEKTAMU M3YyUCHHUS M TIOCTPOCHUS CETEH CBS3H.

IIpenogaBanne AUCUHUILUIMHBI IIPEIyCMaTPHUBAET cleaytonme HopMbl OpraHu3aluy y4eOHOro
rpoliecca: JISKIHH, 1ad0paTopHbIe pabOThI, CAMOCTOSTEIbHAS Pad0Ta CTyIeHTa.

[IporpamMMoii JMCUMIUIMHBL TPEXyCMOTPEHBI CIEAYIONIME BHIbl KOHTPOJIS: TEKyLIUH
KOHTPOIIb YCHIEBAEMOCTH, TIPOMEXYTOUHAs aTTecTalus B QOopMe IK3aMeHa.

OO011ast TPYA0EMKOCTh OCBOCHUS JUCIUILUIMHBI COCTABIISIET 2 3aUETHBIX AMHMIBI, 72 Yyaca.
SI3bIK 00yUCHUSI IO JUCUUILIMHE «PYCCKUID».

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI

Lenpto aucuuruinabl «CeTeBble TEXHOJIOTHI) SIBISETCS MOJNYYeHHE CTYACHTAMH 3HAHUM O
Pa3IMYHBIX THIAX CBS3M M CTaHAApTaxX CeTel, HCTOPHM M KJIIOUEBBIX MOMEHTAX Pa3BUTHS CeTel
CBsI3M, O0A30BBIM TEOpeMaM M ONpPE/ACNICHUSM, MOHMMAHHUIO MOJb3bl M Bpeia 3JIEKTPOCBA3H,
CHCTEMaM HyMEpalliH, OCHOBAM TEOPHH MAacCOBOTO OOCIy)XKMBaHHs Uil pacuyéra cereil cBs3u,
0a30BbIM MOHATHSAM TEOpHHU rpad)oB Ul aHaJIHM3a CETeH CBA3M.

Tak jxe Moy4eHHe CTYyJEHTOM yMEHHi, HABBIKOB M OIbITA AESATEILHOCTH B NMPAKTHYECKOM
aHaJn3e MPOTOKOJIOB TpaduKa JIOKAIbHOW ceTd W ceTh VIHTepHeT, TeOpeTHYECKOro MOCTPOCHHUSI
ONTUMAJIBHOM CEeTH C 3a/IaHHBIMHU [TApaMETPaMH, TEOPETUUECKOTO aHAIN3a BPEMEHHBIX TIPOLIECCOB B
CeTH C Pa3IMYHBIMHU CIOCOOAMHI KOMMYTAIKMH (KaHAJIOB, COOOILEHNUH, TAKETOB).

B oOnacté BOCHUTaHUS JIMYHOCTH LIEJIBIO TTOATOTOBKH 110 JAHHOM JAUCLHIUIMHE SIBISETCS
3aKperieHHe OOIIEKYIbTYPHBIX W HPO(PECCHOHATBHBIX KOMMETSHLMH I NPHOOPETEeHUs] TaKHX
KauecTB, KaK [eJICyCTPEeMIICHHOCTb, OPraHM30BaHHOCTb, TPYIOJIOOHE, OTBETCTBEHHOCTH,
KOMMYHHKATHBHOCTB).

1.2. IlepeyeHb MIAHHPYEMBIX Pe3y/IbLTATOB 00yYeHHUs MO AUCIHIIINHE, COOTHECEHHBIX C
IUVIAHUPYeMbIMH pe3yabTaTtamu ocBoenusi OI1

B pesyinbraTe OCBOEHMS JUMCUMIUIMHBI OOYYAIOIIMHCS JOJDKEH 00afaTh  CleAyIOIUMI

KOMIICTCHIIUSIMU:

IMK-22 «CHOoCcCOOHOCTh HCIMONB30BaTh CIEHHANBHYI JUTEPATypy W HAYYHO-TEXHHUYECKYIO

nHGOPMALINIO, OTPAXKAIOILYIO JOCTHXKEHHS OTEYECTBEHHON M 3apyOeKHOW HAyKM M TEXHUKH B

00J1aCTH aBTOMaTH3ALIUI:

3HATh — 0a30BbIC OHSTHS TEOPUH rpadoB I aHAIN3A CETEH CBA3M.

yMETh — TCOPETUYECKH aHAIU3UPOBATH BPEMEHHBIC MPOLIECCH B CETH € PAa3IMYHBIMU CHOCOOAMHU

KOMMYyTaIuu (KaHaJoB, COOOIIEHHMIA, TAKETOB).
BIaJETh HAaBbIKAMM — aHAIW3a Tpaduka JOKAIBHOH ceTn W ceTd MHTepHeT, BBINOJIHEHUS
TEOPETUYECKOr0  IOCTPOSHUS ONTUMAJBHOW CeTH MO 3a/laHHBIM  Iapamerpam,
TEOPETUUECKOr0 aHajIn3a BPEMEHHBIX MPOLIECCOB B CETH C PA3IHUYHBIMH CIIOCOOAMM
KOMMYyTAaIMH (KaHaJIOB, COOOIICHHI, TAKETOB).
HMETb OIIBIT JIeITeIBHOCTH — B aHAIN3e TpaduKa JIOKaIbHOU ceTH U ceTH VIHTepHeT, B BBITIOIHEHUH
TEOPETUUECKOT0 MOCTPOCHHMS ONTHUMAJIBHOM CETH 110 3alaHHBIM TapaMeTpaMm.
IK-26 «cnocoOHOCTb OLEeHUBATH IPPEKTUBHOCTD 3aIUTHl HHPOPMALMU B aBTOMATU3UPOBAHHBIX
CHCTEeMax CIeNUaIbHOTO Ha3HAYCHHS»:
3HATh — PA3JIMYHbIC THIIBI CBSI3M M CTAHIAPTHI CETEH, UCTOPUIO M KIIOYEBBIE MOMEHTBI Pa3BUTHS
cereil cBsA3U, 6a30BBIC TECOPEMBI U OIPENCICHHS, CUCTEMY HyMEpalUH, OCHOBBI TEOPUH
MaccOBOTO OOCITy)KMBaHUS Uil pacuéra ceTeil CBs3M, 0a30BbIC MOHSITUS TeOpuH rpadoB
JUISL aHAJIU3a CeTel CBSI3H.

yMeTb — KiIacCU(UIUPOBaTh 0OBEKTHI H3y4aeMOi 00JacTh (TUIIBI CBSI3H, THIIBI JPECOB, U 1p.) MO
MpU3HAKaM, pacCYMTHIBATh mapaMeTpsl cet (cuctem M/M/1, M/M/q, M/M/q/m) (cpenusist
IPOM3BOAUTEIBHOCTE CHCTEMbI, EMKOCTh HAKOIMTENSI WM Jp.), aHAIM3UPOBATh TpaduK
JIOKAJIbHOM CeTH U ceTH VIHTepHeT, BBINOJIHATh TEOPETHIECKOE MTOCTPOCHHE ONTUMAIBHOM
CEeTH 110 33JaHHBIM MapaMeTpaM, TEOPETHYECKH aHAIM3MPOBATh BPEMEHHBIC MPOLECCH B
CETH C Pa3IUYHBIMU CIOCOOAMH KOMMYTAIMY (KQHAJIOB, COOOILCHHI, TAKETOB).

BJIaJICTh HAaBBIKAMHM — COYETaHHsI MEXTy co00il KinaccupUIMpPOBaHHBIX OOBEKTOB M3 PA3IUYHBIX
Ipynn u3ydaemoil oOmactu (THUOBI CBS3M, THUIBI QIPECOB, M [Ip.), aHaiu3a Tpaduka
JIOKaIbHOM CceTH M ceTh VHTEepHeT, BBINOJHEHHUS TEOPETHYECKOTO IOCTPOCHHS
ONTHMAJBHOH CeTH 1O 3aJaHHBIM IapaMeTpaM, TEOPETHYECKOTO aHaIM3a BPEMEHHBIX
MIPOLIECCOB B CETH C PA3IMYHBIMH cCrocobaMy KOMMYyTaluu (KaHaJoB, COOOILICHUH,
IIaKETOB).



HUMETb OIBIT JeITeIBHOCTH — B aHAJIN3¢ TpaduKa JOKaIbHOW ceTd U ceT MHTepHeT, B BBIIIOJTHEHUI
TEOPETUYECKOrO TIOCTPOEHUSI ONTHMAJIBbHOM CETH 110 3aJaHHBIM I1apaMeTpaMm, B
TEOPETHYECKOM aHAJIM3€ BPEMEHHBIX IPOLECCOB B CETH C PasIMYHBIMH CIIOCOOaMU
KOMMYyTanuu (KaHaJoB, COOOIIEHHIA, TAKETOB).

2. MecTo qucuMIuInHbI B cTpyKType OIl

Jucnunnuaa 6a3supyeTcss Ha 3HAHUAX, PaHee INPUOOPETEHHBIX CTYACHTAMH IIPU H3YYEHHH
CIICTYIOIHX JUCIUILINH:

— «Maremaruka. Teopusi BEpOSITHOCTH.

— «Opranuzanyss OBM 1 BBIYHCIHTENBHBIX CHCTEM).

— «IIporpammupoBanue IISIBY».
3HaHMS, [ONYYCHHbIC IPU U3YyYCHHH Marepuana JaHHOW AWCLMIUIMHBL, HMMEIOT Kak
CaMOCTOSTENbHOE 3HAYCHHUE, TAK U UCHIOIB3YIOTCS IIPU U3YUCHHUH APYTUX IUCLUILINH:

— «Ceru OBM u TeneKkoMMyHHUKaLUW.

3. Oo0wem gucunmiuabl B 3E/akagem. yac
Jlannbie 00 o0iemM oObeMe AMCUUIUTHHBL, TPYJOEMKOCTH OT/ACNBHBIX BUIOB y4eOHOW paboThI 1Mo
JMCLUHUILIMHE (M PaCcIpeesieHHe 3TOM TPYA0EMKOCTH I10 CeMecTpaM) Ipe/icTaBieHsl B Tabuuie 1

Tabmuna 1 — O6beM U TPYAOEMKOCTh JUCLUITITHHBI

Paznenbl, TeMbl TUCIUTLIHHBL Jlexuun 113 (C3) JIP KIT CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 6
Paznen 1. ba3oBble mpeacTaBieHus o ceTsax 2
CBSI3U
Paznen 2. HekoTopsie TeOpeMsl, 2

OIIpEACIICHUA, METOIbI

Paznen 3. 3aueM mO5IM SIIEKTPOCBSI3b. 2
ITonb3a u Bpen

Paszzen 4. Victopus 1 KITIOYEBbIC MOMEHTBI 2
BO3HHKHOBCHHSI CETEH JIEKTPOCBSI3U

Paznen 5.CucreMsl HymMepauu Ha ceTax 2 1
CBA3U

Paznen 6. Teoperndeckuii pacuér cereit cBA3u 7 24 1
Paznen 7.M3y4enne mpoToKOJIOB M yTHIUT 12 1

cetu MHTepHer

Hroro B cemectpe: 17 34 3

Hroro: 17 0 34 0 3

4.2. Coaepxanue pa3fesoB U TeM JeKIHOHHBIX 3aHATHI
CopnepxaHue pa3AeioB U TeM JCKINOHHbIX 3aHATHI NIPUBEAEHO B Tabnuie 3.

Tabmnuua 3 - ConeprkaHue pas3/iesioB ¥ TEM JIEKIIMOHHBIX 3aHITHI

Howmep paznena Ha3Banue u conepxanue paziesioB U TeM JEKIIMOHHBIX 3aHATHHA
Pazpmen 1 BazoBble npeacTaBICHUS O CETAX CBI3H
Tema 1.1 MHoroo6pasue ceteii. PaccMaTpuBaroTCs )KU3HEHHBIE IPUMEPBI U

IIPOTOKOJIbI ceTel CBs3U

Tema 1.2 Cas3b, Tunel cesa3u. Onpenenenue. Knaccuduxanus. Coueranue
PAa3IHYHBIX THIIOB CBS3H MEXIY COO0H

Bun yueOHO# paboThI TpyaoeMKocTh Mo
Bcero
ceMecTpam
Ne6
1 2 3
OO61was TPyA0eMKOCTh 2/ 72 2/ 72
nucuunanael, 3E/(dac)
Ayoumopmnule 3anamus, Bcero yac., 51 51
B mom uucne
nexiuu (J1), (dac) 17 17
nadoparopusle pabots (JIP), (ac) 34 34
Dk3aMeH, (4ac) 18 18
Camocmoamensnas paboma, BCETo 3 3
Bua npoMesKyTOYHOr0 KOHTPOJIs: OK3. Ok3.
3avert, Audd. 3auer, sxk3ameH (3ayer,
Mudd. 3a4, Ik3.)

4. CopaepxxaHue TMCHUTLTHHBI
4.1. Pacnpeneienue TpPyA0eMKOCTH JHCHUTIIHHBI
1o pa3aejaM M BUIAM 3aHATHI
Pazzesnbl u TeMbl JUCLUIUIMHBI U UX TPYA0EMKOCTh MPUBEICHBI B TA0IHILIE 2.
Ta6m«1ua 2. — Pa3;[em>l, TEMbI JUCHUILIMHBI U UX TPYAOEMKOCTH

Paznen 2 HexkoTopsle Teopemsl, onpeaenenus, Mmetoasl. Onpenenenus. Tumsl
yCTpoiicTB nepenaun faHHbIX. JIuany cBsa3u. Kananel. Pasnenenne
KaHaJIOB B OJIHOM JIMHUY CBsI3U. Pa3eneHne HeCKOIbKUX aDOHEHTOB B
onHoM KaHase. CKopocTh nepenauu no kaHany. CKopocTb
pacrpocTpaHeHusl B IMHUM CBsA3U. 3anepikka. Jpxurrep. biyxnanue.
Bpewmst nepenaun. Koapdunuenr nynscaiun tpaduka. Teopema
Kotenpuukosa. UmmynbscHo KogoBast moayssiust. Juddepenunansuas
(menbTa) MMIYJILCHO KO/IOBast MOy Isitinsl. ba3oBbiii 1 poBoit kaHa.
boa. ®dusnueckoe kopuposanue. [lepemexenue. CkpeMOIMpoBaHuUe.
Kpurepuii Haiixsucra. baokuposka. Tymuk. Livelock.

Paszgen 3 3aueM JIr0asM 2IeKTpocBsi3b. [lonb3a u Bpen




Paznen 4

I/ICTOPI/IH U KJIFOUEBBIE MOMEHTbI BOSHUKHOBEHHS CETEH OJIEKTPOCBA3U

Pazpgen 5

Cucremsl HyMEpaluu Ha CCTAX CBA3U

Tema 5.1

Cucrembl HyMeparluu Ha ceTsix cBsizu. Onpenencenus. Kinaccudukaums
TUNOB aapecoB. CpaBHEHHE THIOB aipecoB. CoueTaHne pa3IuyHbIX
THUIIOB a7ipecoB Mexay coboil. Pexomennanus E.164. Buzyanuzanus
TeneOHHBIX KOJOB CTPaH

Tema 5.2

Hywmeparus B craunonapHoii tenedonnoii cetn. Dopmar Homepa
reorpaguueckoit 30ubl. HanponansHblit Homep aboHeHTa Poccuu u
Kasaxcrana. Poccuiickas cucrema u miiaH Hymeparuu. Peectp
POCCHICKHII CHCTEMBI U ILJIaHa HyMEpaliu

Tema 5.3

Hywmeparus B moasikHo# cotoBoi TenedonHoit cetu. Popmar
MEX/{yHapOJHOT0 HASHTH()UKALIMOHHOTO HOMEPA MOOHIIEHOTO
aboHeHTa. MexTyHapOIHBII HIeHTH(HKAIOHHBI HOMEp MOOMIBHOI
crarnuy. Gopmat HabUpaeMoro Ipy 3BOHKE HoMepa aboHeHTa Poccun
n Kazaxcrana.

Tema 5.4

3BOHKH C anapaToB CTallMOHAPHOM U COTOBOII Tene(OoHHOU ceTH

Paznen 6

Teopernueckuii pacuér cereil cBI3H

Tema 6.1

OCHOBBI TEOPHH MacCOBOT0 00CITy)KMBaHUsI ISl aHAJIM3A CETeH CBA3M.
Omnpenenenust. CoOTBETCTBUE TEOPUU OUEPE/IeH U ceTell CBs3H.
[pocreiimnas ogHOMMHEHHAS MOJETH 00CHy)uBanus. CpenHue
MHTEHCHBHOCTH TIOCTYIUICHHs] M 00CITy)KuBaHus 3as1BOK. [Tlapamerpsl
CeTH, KOTOpbIe OyyT paCCUUTBIBATLCS C IIOMOLIBIO TEOPUHU Ouepenei,
uX InpejBapuTeibHas oneHka. CumBonrka Kenpanina

Tema 6.2

Pacnipenenenus ciayqaiineix BenuuuH. CinydaiiHas Belu4uHa U e€
XapaKTEePUCTUKH. Pa3iiuHble pacnpeesieHus! ClyqaifHOW BEIMYHHBIL.
CooTBETCTBHE pacHpee/IeHUH CIIy4aifHOW BETMYMHBI PAa3THIHBIM
napameTpam ceteil csa3u. Pactipenenenue [lyaccona

8
Ne
No + | TpynoemkocThb
TeMbl MPAKTHYECKIX 3ansTuii | POPMbI MIPAKTUYECKUX 3aHATAN > | pasacna
/1 P (qac) WUCLIUII-
JUCIL
JIMHBI
Y4eOHbIM MIAHOM HE NPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
TeMbl 1abopaTOPHBIX 3aHATHI U UX TPYA0EMKOCTh IPUBEICHBI B TA0IHLIE 5.
Tabauua 5 — JlaGopaTopHble 3aHATUS U UX TPYJOEMKOCTb
Ne T
- JIOEMKOCTb
HaumMeHoBaHue 1a00paTOpHBIX padboT Py > | Nepasnmena
/o (uac) JIUCLUTITHHBI
Cemectp 6
1 | 3yuyeHue ceTeBbIX MPOTOKOJIOB M YTHIUT 12 7
2 | IlpoexTupoBaHNE BEIUMCIUTENBHBIX CeTeH. MeTo bl 4 6
Teopuu rpadoB s pacuéra cereil cBazu
3 | IlpoekTupoBaHUe BEIYUCIUTENBHBIX ceTeld. ONTUMaTbHBIN 8 6
ITOPUTM TOCTPOCHNUS. MUHUMAJILHOM CETH C 3aJaHHBIMHU
OrpaHUYCHUSIMU
4 | KommyTanst KaHaJI0B, COOOIIEHUH, TAKETOB 10 6
Bcero: | 34

4.5. Kypcooe npoexTupoBanue (padora)

YueOHBIM IUIAHOM HE PESYCMOTPEHO

4.6. CamocrosiTejbHasi padoTa 00y4aOIUXCs
Buzbl caMocTosITeIbHOM pabOThI U €€ TPYIOEMKOCTh IIPUBE/CHBI B TAa0IHIIE 6.

Tabnuia 6 Bumsl caMoCTOSITENBHOM paboThI U €€ TPYA0SMKOCTh

Tema 6.3

Cucremst M/M/1, M/M/q, M/M/q/m, M/G/1. JluarpaMma cocTostHUi
(uens MapkoBa). BeiBosi popMyibl pn — HaXOXKICHHSI CUCTEMBI B
COCTOSIHAH ‘B HAKOTHTEINE h 3asBOK’ . PacuéT cpenneit
[IPOU3BOUTEIBHOCTH CUCTeMbL. Pacuér émkoctu Hakomurens. Gopmyna
JIuttna. Pacuér cpeHero BpeMeHU HAXOXKACHUS 3asiBKU B CUCTEME.
Pacuér cpennero BpeMeHN HaXOX/ICHUS 3asiBKH B OUepein

Tema 6.4

Hexoropbie 0cOOCHHOCTH CETH JTUHHIA CBSI3H. ATIPOKCUMALIHS
Kneitapoka. Teopema [[xekcona

Bua camocTosiTensHO paboTh Bcero, uac |Cemectp 6, uac
1 2 3
CamocrosiTeibHasi paboTa, Bcero 3 3
U3Yy4eHHE TEOPETHYECKOro MaTepuaia 2 2
nmucrumnsel (TO)
IMoaroTtoBka k Tekyuemy kontposno (TK) 1 1

4.3. IIpaxTuuyeckue (CEeMHHApPCKHe) 3aHATHA

Tembr IMPaKTUYCCKUX 3aHATHH M UX TPYAOEMKOCTDb IIPUBEACHLI B Ta6J'II/ILIC 4.

Ta6m«1ua 4— HpaKTI/I‘ICCKHC 3aHATHS U UX TPYAOCMKOCTh

5. TlepeveHb y4eOHO-METOIMYECKOro oGeceyeHHUs ISl CAMOCTOSITEIbHOI

padoThl 00y4aIOIIMXCS MO JUCHUNIUHE (MOIYJIIO)
VY4eOHO-METOANYECKUE MaTepuasbl Ui CAaMOCTOSATENIbHOW paboThl OOydYaroOUIMXCs YKa3aHbI B

.. 8-10.




6. IlepeyeHb OCHOBHOW U JONMOJTHUTEIbHOM JIUTEPATYPHI

6.1. OcHoBHas1 JIMTEepaTypa
[lepeueHb OCHOBHOI1 TUTEpaTypHI IPUBEEH B TaOIuUIE 7.

Tabauua 7 — IlepeueHb OCHOBHOM JIUTEPATYpPhI

10

621.395P 75

Pocnsikos, A. B. Cern goctyna: yaeOHoe nmocobue. -
M. : I'opstuast muHus - Tenexom, 2008. - 96 ¢

Iudp Bubnmorpaguueckas ceeiika / URL anpec

Komnuectso
9K3EMILLIPOB B
6ubnorexe
(KpOMe 2JIeKTPOHHBIX
9K3EMILISIPOB)

621.396 C 43

Cxusapos, O. K. BookoHHO-oNTHYECKHE CETH U
CHCTEMBI CBSI3H : ydeOHOe mocobue. - 2-¢ u3., cTep.
- CII6.: Jlans, 2010. - 272 ¢

24

681.3 b52 Beprcexac ., 'annarep P. Cetn nepenauu JaHHBIX.

—M.: Mup, 1989

15

004(075) O-54 Omudep B.I'., Omudep H.A.. KoMnbloTepHsie ceTH.
TTpUHUMIIBI, TEXHOJIOTHH, TPOTOKOJIBL: YUeOHHUK st

By30B. 4-¢ uz. — CII6.: [Turep, 2012. — 944 ¢

50

621.395T 31

TenedoHnHast cB3b: MpoOLITOE, HACTOSILIEE,
Oymayiee: Marepuaibl [I9ThIX HAYYHBIX YTCHHH,
MOCBSILIEHHBIX JIHIO pajivo - Npa3IHUKY
pabOTHUKOB Bcex oTpacineit cszu ( 5 mas 2012r. ) /
Lentp. myseii cesi3u um. A. C. ITonosa; pen. H. A.
Bopucoga. — CI16: IMC um. A.C. TTonosa, 2012. -
I11c¢

004 C81 CoBpeMeHHbIE KOMIIBIOTEPHBIE CETH. 2-¢ U314, / B.

Crommuare. — CI16.: [Tutep, 2003

004 T 98

TroxtuH, M. ®. Cucremsr HTEpHET-TENEBUICHHS. -
M.: Topstaas nmuaust - Tenexom, 2008. - 320 ¢

004 K 90 TexHosorun koprnopartuBHbIX cereit / M. Kynbrus.

— CII6. : IIMTEP, 1999. - 700 ¢

621.391 133 CeTH CBSI3H: IPOTOKOJIBI, MOJICIMPOBAHHE, AaHATIH3:

B 2 kH. / IlIBapiy M. — M. : Hayka, 1992. - 336 ¢
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004.9 T 31

TenekoMMyHUKAIIMOHHBIE TEXHOJIOTHUH. BBeneHue B
texHonorun GSM: yue6Hoe nocodue / C. b.
Maxkapos [u ap.]. - 2-e m31., ucnop. - M.: Akagemus,
2008. - 256 ¢

6.2.  JlomoJHHUTe/JbLHas JUTepaTypa
INepeyeHb TOMONHUTENBHOM JIUTEPATYPhI IIPUBE/ICH B TabHIe 8.

Tabmnuia 8 — [lepeveHs JOMONHUTENBHOM JTUTEPATYPBI

7. IlepeuyeHb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

HNHTEPHET, Heo0X0AMMBIX JJI51 OCBOCHHS U CIIUILINHBI

[epeuens pecypcoB uHpopmanmonHo-TenekommynukannonHoi cetun MHTEPHET, neobxoanmbix

JUISL OCBOGHUS IMCLMIUIMHBL TPUBEAEH B Tabnuue 9.
Tabmuua 9 — Ilepeuens pecypcoB nHdpopmannoHHo-TenekommyHukanuonnod cetn MHTEPHET,
HEOOXOIMMBIX JUIsl OCBOCHUSI AUCIIUILTHHBI

HIudp bubmorpaduueckas ccpiika/ URL anpec

Kommuectso
9K3EMILISIPOB B
oubanoreke
(KpoMe 2JIeKTPOHHBIX
9K3EMIUISIPOB)

URL agpec

HaumenoBanue

004 b 20 Banonun, H. A. becipoBoaHble epcoHaIbHbIE
cetu: yuebHoe nocobue / H. A. Bononun, M. b.
Ceprees; CIIBI'YAIL - CII6.: T'OY BIIO

"CIIoI' YAII", 2012. - 60 ¢

60

8. TlepeueHb HH(pOPMALNNOHHBIX TEXHOJIOIHIi, HCIIOIb3yEeMbIX IPH

oCylIeCTBJIEHUU 00Pa30BATEIbHOI0 Mpolecca Mo AUCIUIJINHE
8.1. Ilepeyens nporpaMMHOro odecrneyeHus
[lepeuens ucnonbp3yeMoro nporpaMMHOro odecrieueHus npeacrasieH B Tadaune 10.

Ta6muua 10 — [epeyeHs mporpaMMHOTO 00ECTICYCHUSI

621.395T1°63 Tonbaurreitn b.C. Cuctembl koMmyTauuu: Y4eOHUK
st BY3oB. — CIIb.: BXB — Canxr-IlerepOypr,

2003.-318¢

Ne i/

HaumenoBanue

Amnanuzarop tpaduka (sniffer) Wireshark

004 178 HWpsun [Ix., Xapns J. [lepenada faHHBIX B ceTAX:
nmxeHepHslil noaxon. - CI16: BXB-IlerepOypr,

2003

8.2. Ilepeuens unGoOpMANMOHHO-CIIPABOYHBIX CHCTEM
[epeuenp HCIOIB3yEMbIX HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM Ipe/ICTaBiIeH B Tabuume 11.
Ta6auua 11 — Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne /it

HaumMenoBanue

He npenycmotpeno




9. MarepuajbHO-TeXHUYecKas 6a3a, He0OXoAMMasi 1J1sl OCYIIeCTBJICHUSA
06pa30BaTe.m>Hor0 nmpounecca mo TMCHUINJINHE
CocraB MaTepHaIbHO-TEXHIYECKOH 0a3bl peAcTaBiIeH B Tabmue 12.

Tabmuua 12 — CoctaB MaTepuaabHO-TEXHUYECKON Oa3bl

12

6 CeTeBbIe TEXHOJIOTHH

(=)}

QHCKTPOHHKa, OJIEKTPOTEXHHUKA, CXEMOTEXHHUKA. CXeMOTeXHHKA

HnTepdeiicsl  aBTOMaTH3UPOBAHHBIX ~ CHUCTEM  00pabOTKH

~

nH(OpPMaLUK U yIPaBICHUS

CurHanpHbIE TIPOLIECCOPHI

CucreMHOE IpOrpaMMHPOBaHHE

Komnusatope!

TeopeTudeckue OCHOBBI aBTOMAaTU3UPOBAHHOTO YIIPABICHUS

Howmep ayautopuu
Nen/nt HanmeHoBaHHEe cOCTaBHOM YacTH MaTepUaIbHO-TEXHUUECKON Oa3bl (pu
HEOOXOIMMOCTH)
1 JlexpioHHAsT ay TUTOPHS
2 KomnbroTepHslii kinace

HudopMannoHHbIe TEXHOIOTHU

10. ®oH OLEHOYHBIX CPEICTB /I MPOBeIeHUsI MPOMEKYTOUHOM aTTecTauuu
00y4aroLuXcsl M0 AUCHMIJIUHE
10.1.  CocraB oHIa OLIEHOUHBIX CPECTB IpHBECH B Tabnuie 13
Tabmuua 13 - Cocras (oHJa OLEHOUHBIX CPEACTB JUIS IPOMEXKYTOYHON aTTeCTaLN

Bua npomexxyTouHO# aTTecTanuu [puMepHBIii epedeHb OLEHOYHBIX
CpencTB

Dx3aMeH Crmcox BOIIPOCOB K 9K3aMEHY;

10.2. TlepedeHb KOMIIETEHIMH, OTHOCSIIMXCS K AMCLUUIUIMHE, W ATanbl UX (OPMHPOBaHHS B
MPOLECCE OCBOEHHs 00pa30BaTeIbHOM IPOrpaMMbl IPUBEIEHBI B TaduLE 14.

Tabmuua 14 — IlepeyeHb KOMIETEHIMI C yKa3aHMEM 3TamoB uX (HOPMHUPOBAHUS B IPOLIECCE
OCBOEGHHSI 00pa30BaTENBLHOI IPOrpaMMbl

Teopus cucrem nepenayn nHGoOpMaIUH

MHKpOIPOLECCOPHBIE CUCTEMBI

HanexHocTh AaBTOMAaTU3MPOBAHHBIX CUCTEM

Cucrembl HCKYCCTBEHHOI'O MHTEJUIEKTA

MerTozpl nepenadn AUCKPETHBIX COOOIICHUI

CucTeMsl ¢ apaiebHoi 00paboTkoi HHOpMAIH

[cellieclNecl ol e R IENRERNEIENEIENEIENEIEN RN

Maremarunyeckuii maker MATLAB

HpOI/ISBO)ICTBCHHaﬂ IpaKTUKa (Hay'-IHO-HCCJ'[CI[OBB.TCJ'ILCKaH

[ed]

paborta)

OCHOBBI MyJ'IBTPIMCIlPIaTCXHOJ'IOFPIP’I

BKCHepTHHC CUCTCMbI

IapannenbHble U pacrpeaeICHHbIE BEIYUCICHUS

OO | \O|\©

ABTOMaTHBHpOBaHHHe CHUCTEMBI CIICIUAJIBHOTO HAa3HAYCHUA

el

Cucrtembl Ppe€aJibHOTO BPEMEHU

Oranbl HOPMUPOBAHUSI KOMIIETEHIIHH 110

Howmep cemectpa
JMCLMILITMHAM/TIPAKTHKaM B mporecce ocBoeHus Ol1

10 [IpousBoacTBEHHAs IpEIAUIUIOMHAS IPAKTHKA

IIK-22 «CcHoCcOOHOCTh HCMONB30BaTh CHCHHANIBHYIO JIUTEPAaTypy W HAayYHO-TEXHHUYECKYIO
MH(POPMAINIO, OTPAXKAIOIIYIO0 JOCTIKCHUS OTEYECTBEHHOW M 3apyOeKHOM HAyKH M TEXHUKH B
o0JiacTH aBTOMaTH3AINI»

IK-26 «cnocoOHOCTb OLEeHUBATH IPPEKTUBHOCTD 3aIUTHl UHPOPMALMU B aBTOMATU3UPOBAHHBIX
CHCTEMaXx CIELUaIbHOTO Ha3HAYECHUS»

6 CeTeBbIe TEXHOJIOTHH

6 3amura 6a3 TaHHBIX

1 Hudopmaruka

7 Bamnura nadopmannn

DNeKTpOHuUKa, NEKTPOTEXHUKA u CXEMOTEXHHUKA.

W

DJIEeKTPOTEeXHUKA

VmxeHepHas ¥ KOMIIBIOTEpHAs rpaduka

SJTCKTpOHI/IKa, OJIEKTPOTEXHHUKA U CXEMOTEXHHUKA. QHGKTPOHI/IKa

Teopus aBTOMaTOB

10.3. B kadecTBe KpUTEpHUEB OLIEHKH YPOBHS CHPOPMHPOBAHHOCTH (OCBOCHHS) Y OOydarOLIUXCs
KOMIICTCHIIMH NPUMEHSETCS LIKajla MOAYJIbHO—PCHTHHIOBON CHUCTEMBI yHHBepcHTeTa. B Tabnuue
15 npencraBiena 100—OamapHas u 4-0ayuibHash MIKAJBl JUIS  OLIGHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIHH.

Tabauua 15 —Kpurepun oneHkH ypoBHs cQOPMHUPOBAHHOCTH KOMIIETEHIHI

Teopust IPUHATHS peIICHUN

SJICKTPOHI/IKa, DJIEKTPOTEXHHUKA, CXEMOTCXHHUKA. CxeMOTeXHHKa

VuebHo-Hccaen0BaTeNnbeKas paboTa CTy1eHTa

OCHOBBI TEOPHH YIIPABJICHUS

Ludposas 06paboTKa CUTrHATIOB

ApPXHUTEKTypa BBIYUCIUTEIBHBIX CHCTEM

VmxeHepHas ¥ KOMIIBIOTEpHAs rpaduka

MHKpOIpOLECCOPHBIE CUCTEMBI

CucreMHO€ NpOrpaMMHpOBaHUE

MoaenupoBaHue 1 IPOSKTHPOBAHHE CHCTEM

== R A I A A A AN ENES

OBM u nepudepuiinbie ycTpoicTBa

Or1ieHKa KOMITETCHITHH
100- .
- 4-GarbHast XapaxrepucTrka chOPMUPOBAHHBIX KOMITCTEHLIHIH
IKana
LIKana
- o0yuaromuiicst TIyOOKO M BCECTOPOHHE YCBOWJ HPOrPaMMHBbIH
MaTepHa;
- YBEPEHHO, JIOTUYHO, MTOCIIEA0BATEILHO U TPAMOTHO €0 U3JIaraeT;
- ONMpAasCh HA 3HAHUS OCHOBHOH M JOMOJHHUTEIBHOM JIUTEPATypBbI,
85<K<100 COTAHOY | 00 [IPUBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C IPAKTUYECKON
(GATICHO» | et TeIbHOCTBIO HAIPaBIICHUS,
- yMeno 000CHOBBIBACT M apIYMEHTHPYET BBIIBUTa€MbIC UM UJICH;
- JIeJIaeT BBIBOJIBI M 00OOIICHNS;
- cBOOOJIHO BJIA/ICET CHCTEMOM CIICHMATN3UPOBAHHBIX MOHITHH.




13

- o0yuaronuiics TBEpAO YCBOWII NPOrpaMMHBIN MaTepual, rpaMOTHO U
10 CYWIECTBY H3JaraeT €ro, ONUPasCh HAa 3HAHUA OCHOBHOH
JIMTEPATYPHI;

- HE JIOIYCKAeT CYLIECTBEHHBIX HETOYHOCTEIH;
«XOPOLLIO» Aory the ’

70<K<84 - YBA3BIBACT YCBOCHHBIC 3HAHUSA C npaKanecxoﬁ JACATCIIBHOCTBIO

«3a4TCHO»
HaIlpaBJICHUS;

- apryMEHTHPYET Hay4YHbIC [OJI0KEHHUS;
- JIeJIaeT BBIBOJIbI U 0000ILEHUS;
- BJIQJICCT CUCTEMOM CHEIHAIM3UPOBAHHBIX TIOHITHH.

55<K<69

- 00y4YarolUiCs yCBOMII TOJILKO OCHOBHOH NpPOrpaMMHBIN MaTepual,
1O CyLIECTBY M3JaraeT €ro, Onupasch HAa 3HAHHMA TOJIBKO OCHOBHOM
JIMTEPATYPHI;
«YIOBNETBO- | - JIONYCKAeT HECYIIECTBEHHBIE OIMOKU U HETOYHOCTH;

PUTENBHO» | - MCIIBITHIBAET 3aTPyJHEHHS B IPAKTUYECKOM IPUMEHEHUM 3HaHMII
«3aYTEHO» | HAIpaBJICHUS;
- c11a00 apryMeHTHPYET HayuHbIE I10J0KECHHS;
- 3aTpyaHseTCs B (JOPMYIMPOBAHUHU BBIBOLOB M 0000ILEHUIA;
- YaCTUYHO BJIAJICET CUCTEMOH ClIeLUaIN3UPOBAHHbIX HOHATHH.

- oOydaromiuiics He YCBOWJ 3HAYMTENIbHOW YacTH MPOrPaAMMHOIO
MaTepuana;
«HEYNOBNIETBO | -  JIONMYCKAeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH NpH

K<s4 PUTEIBHO» | PACCMOTPEHUHM NPo0JIeM B KOHKPETHOM HallpaBJIeHHU;

«HE 3aYTEHO» | - MCIIBITBIBACT TPYAHOCTH B IPAKTHYCCKOM IIPHMECHECHNH 3HAHHIA;
- HE MOJKET apryMEHTHPOBATh HAYYHBIC [OJIOKEHUS;
- He (popMyITUpyeT BBIBOIOB U 0000IICHHH.

10.4. TumnoBble KOHTPOJIBHBIEC 3aJaHHS WA HHBIE MAaTEPHUAIIBL:
1. Bonpocsr (3agaun) st ak3aMeHa (tadiauua 16)

Tabmuua 16 — Borpocs! (3a1aun) a1t 9K3aMeHa

Ne
/ Iepeuens Bompocos (3anau) AJst SK3aMeHa
il

1 | Hapucyiite cxemy cTalMOHapHO# TeJae()OHHOH CeTH.

2 | HasoBure 001acTh ceTeil CBsI3M, B KOTOPOH IPUMEHSIOTCS CTaHAAPTHI Tepeaadn HHHOPMAIIH:
FCC (CHIA), CENELEC-A,B (EBpomna), IEC 61334.

3 | Kiaccubuuupyiite mo Bcem npu3Hakam KiacCH()UKAINHU HIEKTPOCBSI3U CETh Ha KPUCTAILIC
(network on chip, NoC).

4 | IlpuHUmn opranu3anuy (THI epeaaBaeMoil HHPOPMAIUHU, PEKUM Mepeadn, C TOMOLIBIO
Kakoro ()M3M4ECKOro SIBJICHHS TPUPOBI OCYIIECTBISETCS epeaada, MOOMIbHOCTS)
MOJBIDKHOM (MOOMIIBHO#T) ONTHYECKO!N BOJIOKOHHOW BHIEOTENe()OHHOI CeTH.

5 | Yem xonnenrparop (hub) mydme mapmpyruzaropa (router)?

6 | INouck TpedyemMoro BHIXOAHOTO MIOPTA B y3JI€ KOMMYTAIMHU 3TO HHASKCALMS, HHKAIICYIISILH,
KOMMYTAIIMS, aBTOPU3aLus, HASHTH(UKALMSA, (PparMeHTalust WM YTO-TO Apyroe?

7 | Hapucyiite cetb: 3 y31a koMMmyTanuu, 4 aboHEHTa, 5 TMHUN CBA3H, 4 BOJHOBBIX KaHAIa

WDMA, 1 xonoBsrit kanan CDMA, 4 Bpemenssix kanana TDMA, 1 nonsipu3aiiioHHbIH KaHAT
PDM, ¢ ucnonb3oBaHreM AOCTyIa ‘C OMPOCOM’.
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8 | K kakomy Tumy curHasa (aHanoroBbiil, H(POBOI, KAKOKW-TO APYroil) OTHOCUTCS CUTHAI

?

9 | burosslit untepsain (bit time, bt) 100 He. 3agepxkka nepenauu 20 Mxc. YeMy paBHa CKOPOCTh
nepesayy 1o KaHamy?

10 | Ckopocts nepenauu B ogaomooBoit (SMF, Single Mode Fibre) BonokoHHO# onTryeckoi
nuann cBs3u (BOJIC) 5 I'out/c. UeMy paBHa CKOPOCTh pacipoOCTpaHEHHUsI ONTHYECKOTO
curnana?

11 | Ykaxure 3Ha4CHHS 33/I€PXKEK MepeIadu 7 MaKeTOB CO3MA0IINX CPeaHIo (uryKTyanuto (jitter)
nepesayvy makeTon 1 mMc.

12 | Hanuumre nudpoBoii OTOK JaHHBIX, 00pa3yeMbIX Ipu I/IM]'[yJ'ILCHO KOI[OBOH MOZYJIALN

2000 o Bk
1500 g A
1000 et ] J..>\
S00 bt ‘L, ‘
(Pulse Code Modulation, PCM) st aHa7IOroBOro CUrHama

13 | Uemy paBHa yacToTa JUCKpeTH3aLuu T depeHIHaIbHOM (Je1bTa) HMITYIbCHO-KOI0BOH
monyisinuu (Differential/Delta Pulse Code Modulation, DPCM) npu pacuére ckopocTu
6a30Boro nU(poBOro KaHaa (AMEMEHTAPHOTO KaHaa U(PPOBBIX TeseGOHHBIX ceTeil)?

2 T
Kakas nmocnenoBaTenbHOCTh OUT 3aKOJMpOBaHa CUTHAJIOM ! v ! npu
ucnonp3oBanuy kogupoBku MLT-3 (ucnons3yercs B Fast Ethernet 802. 3u IOOBASE TX,
CDDI)?

15 | Kakoe kon4yecTBO aMIIIUTYA (Ha OAHY (a3y) HCTONB3yeT KBagpaTHYHAS aMIUIUTYJHAs
monymsaust QAM-64 (npsimoyrosneHas) (ucronb3yercst B Wi-Fi 802.11a/g/n, WIMAX
802.16a/e)?

16 | BeimosnauTe nepeMexeHrne HHGopMaluu Ha nocienoBarensHocty out 01001111010111111.

17 | CniexTp JIMHUM CBS3U PACIIOJIOXKeH B auanaszone 2,5-3 I'Tu. [na xogupoBanust uHpopmaruu
UCIIONb3YeTCs KBaJpaTHuHask aMILIMTYy IHas Moxysiuus QAM-32 (npsimoyroinbHast). Yemy
paBHa MakCcUMaJlbHas OUTOBast CKOPOCTb JIMHUHU CBSI3H?

18 | HazoBure Tpu criocoda 60ps0bI ¢ Tynukamu (deadlockamu) B cetu, rapaHTHPYIOIINE 3aLIUTY
or tymuka (deadlocka).

19 | [punanun paboThl SIEKTPOMATHUTHOTO Teaerpada, BIiepBbie MPOIEMOHCTPUPOBAHHOTO B 1832
rony B Poccuu IT.JI. Illuminarom.

20 | Co3pnaiite nepapxuueckyto (1) nymepanuio 1ist 12 00bEKTOB UCIIOJIB3Ysl OTHO- U TPEX-
3HAYHBIE (B Mpe/eaax OJHOr0 ypoBHs) aapeca (B MIECTHAALATEPUIHON CUCTEME CUMCIICHUS).

21 | Mexnynaposansiii Homep abonerta (MHA) cranponapHoii TenedoHHOIt ceTn

242892341097129. Yemy paBeH Koz 30HbI BcemupHoit Hymepanuu (K3BH)?
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22

Kaxue émxocTu Hymepaiiu MOTYT BBIIESATHCS U OJHOTO OIlepaTopa B peecTpe POCCUNHCKON
cucremsl 1 rana Hymepanuu (01.09.2015) denepansHoro arenrctsa cssizu (POCCBA3b)?

16

[IPY HEPEKYPCUBHOM (MTEPAaTHBHOMN) CXeMe pa3perieHus UMEH?

23

Kaxkoil Homep co cTanMoHapHOro Teae(oHHOro anmapara ropoja 3arped (ko ropoza 1)
ctpanbl Xopeatus (ko 30HbI BcemupHo# Hymeparmu (K3BH) 385), Haxoasiueiics B 30He
KOJI0B 30H BcemupHoit Hymepauuu (K3BH) “EBpona 3**, 4**” yano Habparb, 4To0ObI
MT03BOHHUTH a00HEHTY HoMep 87654321 criyTHHKOBOH ceTr Inmarsat (Ko 30HBI BCEMHPHOIA
nymepanuu (K3BH) 870 — O6uuii ko qoctyna k cetu)?

2. Bonpocs! (3agaun) 1uis 3auera / quddpepeHunpoBaHHOro 3adeTa (tabiuna 17)
Tabmuua 17 — Bonpocs! (3amaun) st 3auera / mud¢. 3auera

Nen/m | Ilepeuens BonpocoB (3amad) i 3adera / 1uddepeHIUPOBAHHOTO 3a4eTa

24

Emxocts Hakonmtenst (H) B npocreiitieit onHonuHeHo# Moaenu oocayxuanus ([IOMO)
paBHa 29. UeMy paBeH MakcUMaJIbHbIH pa3Mep ouepenn?

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

25

Teopust maccoBoro obciyxuBanus (TMO). Koadduuuent ucrnonb3oBanus (3arpy3kin)
cucremsl p Beerpa <1. CpenHss ymHa ouepenn (0e3 yuéra oOpadaTbiBaeMbIX
3asBOK) Bcerna: <0; =0; <0.5; <<1; <I; <1; =1; >1; >1; >>1; >3.1; >10; >100?

3. Tembl M 3afaHHe Ul BBIIOJHEHHS KypCOBOIl pabOTHI / BBIMONHEHHs KypcOBOIO IPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumepHsIi mepedeHb TEM /sl BBIIOJHEHUS KypCOBOW PabOTHI / BBIMOIHEHHS

KypCOBOI'O IIPOEKTa

26

Sanumure cumBonuky Kennamna s cuctemsl: B call-ientpe paboraror 10 TenedoHHbIX
0IepaTopoB, paboTy KOTOPBIX Peryyupyer aucnerdep. 16-BX010Bol MHOTOKaHAIBHBIN
KOMMYTaTOp crioco0eH XpaHUTh 20 3BOHKOB. 3BOHKU 00padaThIBAIOTCS COTJIACHO ITOTOKY
Opmnanra nopsiaka 4 (E4) 1 nocrynarot cornacHo notoky Dpinanra nopsaka 6 (Ee).

[TpumepHBIii TepedeHb TeM AJIsl BBIMOIHEHHS KyPCOBOI PaOOThI / BBIOIHEHHUS
KypCOBOT'O IIPOEKTa

Ne i/

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

27

Cucrema M/M/1. CpenHsist HHTEHCHBHOCTD MOCTYIUTICHHS 3asiBOK A = 250. Cpennsist
HHTEHCUBHOCTb 00paboTku 3as1BoK [ = 300. YeMy paBHa BEpOSITHOCTH (o) HAXOXKAECHUS
CHCTEMBI B COCTOSIHUM ‘B Hakonuresne () makeros’?

4. Bompochl A7t IPOBECHUS POMEKYTOYHOM aTTeCTallMu MPpU TecTupoBanuu (Tadbmauua 19)

Tabauua 19 — IIpumepHslii nepeyeHb BOIPOCOB JJIs TECTOB

28

Cuctema M/M/1/14. CpeaHsiss FHTEHCHBHOCTb MOCTYIUICHHUS 3alIPOCOB Ha YCTAaHOBKY
coenunenus A = 30, cpeHsisi HHTEHCMBHOCTh 00paboTky 3anpocoB [ = 32. Cpeansist
[IPOU3BOAUTEIILHOCTD CUCTEMBI (C Y4ETOM TOTO, YTO B CHCTEME HE BCET/Ia €CTh 3aIlpOChl)
pasHa: 2,1; 28,8; 30; 30,5; 31,9; 32; 32,1; 62; .

Ne /i IIpumepHbIi IepedeHs BONPOCOB /171 TECTOB

Y4eOHbIM MIIaHOM HE MPEyCMOTPEHO

29

Yemy paBHO CPEJIHEE KOJIMUECTBO ITAKETOB B CHCTeME (TIAKETHI B OUepeIu +
oOpabatbiBaeMble akeThl) E,"'"""| ecnu cpenss MHTEHCHBHOCTD MOCTYTTEHHS MAKETOB

A = 1000, cpenHsist ”HTEHCHBHOCTH 00paboTKH maketoB pu = 10057

5. KontposnsHblie u nmpakTHueckue 3a1a4u / 3aganus mo qucuurimHe (tadbmmia 20)
Ta6muua 20 — [IpumepHBIi nepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/a4 / 3a1aHui

Ne n/n IIpumepHBIii IepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a1a4 / 3aaHui

30

B xaxoMm ciyuae [P maket Bepcun 4, mpoxoJsiiuii OT XocTa HCTOUHMKA JI0 XOCTa IPUEMHHKA
yepes 6 ceTeil, H1 pa3y He OyzaeT GparMeHTUPOBATHCS?

V4eOHBIM IIAHOM HE IPELYCMOTPEHO

31

Wnér ornpaska IP-naxera. Jlnst IP-anpeca sroro IP-nakera 3anucs B ARP-Tabnuie ects.
CereBoro unrepdeiica ¢ rakum IP-anpecom B ceTn (IIOAIEPKUBAOIIECH MIIPOKOBEIIAHNE) HET.
Pa6oraet nporokon ARP (Address Resolution Protocol). Yto npousoiiaér ¢ IP-nmakerom?

32

3aronoBok [P-nakera Bepcuu 6 BBINIAIMT clieqytomuM oopa3oM (3anuch cornacHo RFC 791
(1981 rom)):
0x64080661_32A6678F_A732393E_3A09FEF9_570C98C9_000001CD_00F9CCE2_A19814
5B _0489B49E 78606007. I'ne naxoaurcs none ‘[Ipuopurer’? Yemy paBHO 3HaUEHHE ITOTO
nons?

33

Komy nuér DNS-3anpoc DNS-cepsep ypoBast DNS-kimeHTa [uist perienuns: 00paTHoil 3aaadn

10.5. Meroauueckne MarepHaibl, ONPEEISIONNe MPOLEAyphl OLCHWBAHMS 3HAHWH, YMEHHH,
HABBIKOB M / WM ONbBITA JEATEIbHOCTH, XapaKTepH3yOIUX Tanbl GOPMHUPOBAHHS KOMIETEHIHH,
conepkarcs B [TonoxeHusx «O TekylieM KOHTPOJIC YCIEBAaEMOCTH U IIPOMEKYTOYHOW aTTECTALMN
cryneHtoB ['YAII, oOywarommxcsi 10 mporpammam BhICIIETO 0Opa3oBaHHS» U «O MOAYyJIBHO-
PEHTHHIOBOM CHCTEME OLICHKH KauecTBa yueOHOM paboThl cTyaeHToB B ['YAIy.

11. MeToauyeckne yKazaHus /151 00y4arOIIMXCS 10 OCBOEHUIO U CUMIINHBI

HCJ'II)IO JUACHUITIMHBI «CeTeBbIe TEXHOJIOTHHY SIBIISCTCS TIOJIYYECHUE CTYACHTaAMHU 3HAHUH O
PasIMYHBIX THUNAX CBA3W U CTaHAAapTax ceTeﬁ, HUCTOPUHU U KIIOYEBBIX MOMCHTAX Pa3BUTHUSA cerei
CBA3H, 0a30BbIM TeOpeMaM M OIIpCACIICHUSAM, IIOHMMAHUIO IIOJIb3bl W BpeEla DJICKTPOCBA3HU,
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cUCTeMaM HyMepallMd, OCHOBaM TEOPHHM MAacCOBOTO OOCIy)KMBaHHs Ui pacuéra ceTeidl CBs3H,
6a30BBIM MOHSTUSAM TEOPUH IpadoB I aHATTU3A CETEHl CBI3M.

Tak ke HOMydYCHHE CTYICHTOM yMEHHil, HABBIKOB H OIbITA JCATEIBHOCTH B MPAKTHICCKOM
aHaIn3e MPOTOKOJIOB TpaduKa JIOKATbHOW CeTH M ceTu VIHTepHEeT, TeOpeTHYECKOro MOCTPOCHUS
OINITUMAJIbHOW CETH C 3aJaHHBIMH [TapaMETPaMHU, TEOPETHIECKOTO aHaIN3a BPEMEHHBIX POLECCOB B
CeTH C Pa3IMYHBIMHU CII0CO0aMH KOMMYTALMK (KQHAJIOB, COOOLICHHUH, ITAKETOB).

B oGnacti BoCHHMTAaHHs JIMYHOCTH LEJIbIO MOATOTOBKU IO JAHHOH NUCUHUILIMHE SIBISETCS
3aKpEIUICHHE OOLICKYIBTYPHBIX M MPO(YECCHOHANBHBIX KOMIICTCHIUN Ul MPHOOPETEHUSI TAKUX
KauecTB, KaK IIEJICyCTPEMICHHOCTb, OPraHU30BaHHOCTb, TPYAONIOOHE, OTBETCTBEHHOCTD,
KOMMYHHKATHBHOCTB).

MeTtoanyeckue yKkazaHusi UIsl 00y4aomMXcsl 10 OCBOEHHIO JeKIMOHHOI0 MaTepHaia

OCHOBHOE Ha3HA4YCHHE JICKIMOHHOIO MaTepuaita — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riiy0oKoe 1 SICHOE M3JI0KEHHe yueOHOoro mMarepuana. Ha3HaueHne COBpPEMEHHON JIGKIIMHM B PaMKax
JUCUMIUIMHBL HE B TOM, 4YTOOBI MOJNY4YHTh BCIO HH(pOpMALMIO MO TeMe, a B OCBOCHHH
(yHIaMEHTAIBHBIX TPOOJIeM TUCHUILIMHBI, METOJ0B HAYYHOT'O MIO3HAHUS, HOBEHIINX AOCTHIKECHUI
HAy4HOW MbIcnd. B ydeOHOM  mporiecce  JIEKIHsT  BBIIOJNHSACT  METOAOIOTHYECKYIO,
OpraHU3alMOHHYI0 U HH(popMannoHHYI0 (yHKIMH. JIeKuus pacKpbIBaeT MOHSITHITHBINA ammapar
KOHKPETHOW 007acTh 3HaHUs, €€ MpoOJieMBbl, JaeT IeNbHOE MPEJCTABICHUE O JUCIUILINHE,
TIOKAa3bIBAET B3aUMOCBSI3b C IPYTHMHU JIUCIUILIHHAMH.

[lnanupyemble pe3yabTaThl IPH OCBOCHUU 00YYAIOIIUMCS JCKIIMOHHOTO MaTepuaia;

— TOJy4€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIpeAeseTcs LeIEBON YCTAHOBKOM K KaXKI0H KOHKPETHOU TEME;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe  NPOPECCHOHATBHO—/ICNOBBIX  KAauecTB, JIOOBH K  MpeAMETy H
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— MOJyYeHHE 3HaHHH O COBPEMEHHOM YpPOBHE Pa3BHUTHs HayKH W TEXHUKH U O IPOTHO3E
HX Pa3BUTHs Ha O KalIINe oMbl

— HAY4YUTbCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBLACIATH TIJIABHBIE MBICIH H
MOJIOKEHHSI, TPUXOANTh K KOHKPETHBIM BBIBOAM, TOBTOPSATH UX B Pa3IMYHBIX ()OPMYITHPOBKAX);

— TOJIy9eHUE TOYHOT'O IOHUMAHUS BCEX HEOOXOMMBIX TEPMUHOB M IMTOHATHH.

JlekOHHBIN MaTepuan He CONPOBOXKIAAETCS AEMOHCTpALMel cIaiiloB U UCHOIb30BAHUEM
pa3gaToOvyHOr0 MaTepualia MPH MPOBEACHUHA KOPOTKUX TUCKYCCHUH 00 OCOOCHHOCTSAX MPUMECHEHUS
OT/ICJIbHBIX TEMATHUK IO TUCIUILUIMHE.

CTpyKTypa npeocTaBieHus JEKIIMOHHOTO MaTepraa:

— Bseaenne. Onucanne MHOrooOpasus CeTeil CBsi3 Ha IIaHeTe 3eMis.

— Kraccudukanms pa3indHbIX THIIOB CBSI3H.

— Ilomaga 6a30BBIX MOHATHH, ONPEEICHUH, TEPMUHOB, METO/IOB, IPUMEHACMBIX B CETIX

CBSI3U.

— OOcyxIeHne Ha3HAYCHUS AIEKTPOCBs3U. EE MoNb3bl ¥ Bpeaa Asl TF0ACH.

—  Hcropus anekrpocsszu. KiroueBsie MOMEHTEHI, HACH.

— Hymepanus B ceTsix cBs3H.

— IlpumeHeHHE OCHOB TEOPHH MACCOBOTO OOCITY>KHUBAaHUS IJIsl pacyéTa CeTeil CB3M.

MeTtoanyeckue yKazaHusi Jisl 00y4al0MXcsl M0 NPOX0KIEHUIO JIA00PATOPHBIX padoT

B xoze BbinonHeHMs 1Ta0OPaTOPHBIX pabOT OOYUYArOLIMICS JODKEH YrIyOUTh M 3aKPEHHTh
3HAHMS, IPAKTUYCCKUE HABBIKU, OBJIAJCTh COBPEMEHHOI METOJMKOIN W TEXHUKOH JKCIIEPUMEHTa B

COOTBCTCTBHM €  KBAIM(UKAIMOHHOM  XapaKTEePHCTHKOW  oOywaromierocs.  BslmonHeHue
71a00paTOPHBIX PabOT COCTOMT M3 AIKCHEPUMEHTAIBHO-TIPAKTHYECKOH, pacueTHO-aHaINTHUECKON
YacTell U KOHTPOJIBHBIX MEPOIPHATUH.
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BrimonHenne 1abopaTOpHBIX padOT OOydYarOmMMCS SBISETCS HEOTHEMIIEMOI YacThIO
M3y4eHUS] AWUCIMIUIMHBL, OIpENeNsieMOd Y4eOHBIM IUITAaHOM W OTHOCHTCS K CpEICTBaM,
00€eCIeunBAIOIIMM PELICHHE CIIeIYIONMX OCHOBHBIX 33/1a4 Y 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB UCCIIEIOBAHUS MIPOLIECCOB, SBICHUH U OOBEKTOB, H3y4aeMbIX B
paMKax JaHHOM JUCIMIUINHBI,

— TOJy4YeHHUE JOMOJHHUTEIbHBIX (110 OTHOLICHHIO K JIEKIIMOHHBIM) 3HAHMIA;

— TNOJyueHHe HOBOW MH(OPMAIIMHU MO U3y4aeMON JUCIHUILIMHE;

— 1npuobpeTeHHe HaBBIKOB CaMOCTOATENbHOM paboTsl ¢ I10.

3ananue u TpeOOBAHMSI K NPOBEIEHUIO J1A00PATOPHBIX padoT

Jlabopamopnas paboma Nel. Hzyuenue cemeswix nponmoKoi0s u ymuium

Lens paboTsl: n3yuenne cereBbx nporokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP, DNS
C MOMOIIBIO CETEBBIX YTHINT arp, ipconfig, ping, tracert, cereBbix HacTpoek OC u aHanu3zaTopa
Tpaduka wireshark.

CereBble yTHIUThI, HacTpoiiku OC, aHanu3aTop Tpadurka, CeTeBble MPOTOKOIbI H3y4YarOTCst
CTYJICHTOM CaMOCTOSITEIILHO.

Bapuantsl 3aganmii:

Bap. MapamerpsI
DHCP.IP-
Haiiti coobmenns 006 DNS.TC (npsivast anpec
OIINOKAaX B CETH IPv4.DF 3aj1a4a) CJICTYIOIIETO
8 DHCP-cepsepa
1 Haiitn xoMmbroTepbl

JIOKQJIbHOM CETH,
nslookup NAME TCP.BbipaBHuBaHuE paboraroiiue B X
HACTOSIIUI MOMEHT
1o potokoiy IPvo

C nmoMoIneio
DNS./lonoaHuTensHa

aHanu3aropa tpaduka
pa Tpad ICMP.Jlononautenshoe. | TCP.Yka3arens s

y3HATh BPEMS MEXKIY

ARP-3anpocom u ARP- IP-anpec CpPOYHOCTH unpopmanys.Jlanusie

(mpsimast 3a1a4a)

OTBETOM
2
DKCTIepPUMEHTAITEHO
IPv6.Homep Bepcun f}({)i;(:; K:II:I?'II\SJ}'/[HSICTCH DHCP.IP-axpec X
IOMEP BEP P Y DHCP-arenta
JIOCTYI K Harkam
JPYroro KOMIblOTepa
ICMP.Jannble.Ciryuaiin IPv4.DSCP. DNS.RD (o6parnas

3 |ARP./Jnuna AA
BIE Bapuant 3a/a4a)
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Bap.

IapameTpsi

Haiitu nmakeTst
Pa3HBIX KaHAIBHBIX

CyMMa 3arojioBka

HHpOpMaUU

19
Bap. IMapameTpbl
Y3Hate, yepes Kakoi
THII CETEBOTO .
cTpoiicTBa (IKHA, ipconfig. Aperna
nslookup NAME yerp (h l;) UCTEKaET B x
konuentparop (hub), .
NAME2 Tpatop . BBbIJaBaCMOM
KoMMyTaTop (switch))
. nHpopmanuu
KOMIBIOTEP COEUHEH C
CETBIO
ICMP.[lannsie.IP-3aromno DNS.RA (mpsimast
1Pv4.Tun ceperca.D A Ethernet. SFD (p
BOK 3a/a4a)
. DKCTepUMEHTAIEHO
4 |Hactpoiika 3HATh 110 KAKUM IanKaMm
OC.CgoiictBa.llogmepx ¥ . TCP.ITapamerpsl.Pa3
YIaJIEHHOT0 KOMITBIOTEPA, X
ka.ITogpobHocT.dusuy Mep OIILUHI
N XOJIUIIH C JIPYTOro
eckuii axpec
KOMIIBIOTEpA
DNS.KonuuectBo
IPv4.06mias qvHa .
A UDP.Ilopt uctrounnka |DHCP.[Inuna AA  |3ammceit 3anpocoB
nakeTa
(npsimast 3aaua)
5 |Haiitu B cetn kanpsl
Etherner, B koTopbie
BJIO)KEHBI MTAKETHI, HE TCP.FIN nslookup [no]ve X
COOTBETCTBYIOIINE TUITY
nosst T
. DNS.lononaurensHa
JloGaBneHue ipconfig. MAC-anpec A
. . st uHopmanust. nuna
nuHamMu4deckoi 3anucu B|[Pv6.IIpuopurer B BBIIaBaeMOM
HOJISL TAHHBIX
tabauiy ARP uHpopmanum
(obpartHas 3amaua)
CpaBHUTH
6 MapuIpyThl, BpeMst
B OTKJIMKA M Ka4eCTBO
peMst XU3HU 3aITHCH B
TCP.[launbIe CBSI3H 710 pa3HbIX [P- X
KDIlle DNS A nop
aJlpecoB,
3aKpEMIEHHBIX 3a
OJIHUM CalTOM
ipconfig.IP-anpec B
IPv4.KonTponbHas p & N P DNS.Tun orsera
7 DHCP.Kop onepanun BBIJJABaEMOi

(npsimasi 3aa4a)

MIPOTOKOJIOB
Pasmep nosnst maHHBIX ping —i (Hanpuvep X
TCP- ’
cermenra Ethernet, Wi-Fi,
BlueTooth,
TokenRing)
DNS.KonuuectBo
IPv4.1P- UDP.
Ethernet. DA v aapee . Aoz 3anuceil 0TBETOB
UCTOYHHKA JerarpaMMBl
(obparHas 3a1a4a)
8 BusyanbHo u3y4uuTh tracert.Bpemst
pasHuLy B MHGOpPMALUK |epesadn-npuéma B
arp -N . X
npotokonoB HTTP u BBIJaBa€MOM
HTTPS uHpopmauu
V3Hath ckoibko IP-
DNS.
IPva IP-azpec aZpecoB JlonoaHUTEIbHA
arp —a COOTBETCTBYET st uHGopmarms. mst
9 Ha3HAYCHUS
OJTHOMY JIOMEHHOMY |(TIpsiMasi 3ajja4a)
MMEHU
nslookup [no]defname |TCP.URG ping —s X
DNS.KonuuectBo
ping Ha 3anuceit
mupokoBeniarenbHpiii | [Pv6.MeTka moToka TIOJTHOMOYHBIX DHCP.lllaru
IP-anpec cepBepoB UMEH
(npsimast 3aa4a)
10 |Hacrpotlika
OC.O6uwme.CaoiictBa. T
CP/IP.CBoii .00 .
pouctsa.Lbre UDP.KontponbHas
Hcnons3oBaTh tracert -w X
N cymMMa
CIe Y IOLIHI
[P-anpec.Macka
HOZICETH
IPv4.11 P
11 |Ethernet.T OH‘;HH ApameTp-Tasmep nslookup [no]recurse| TCP.PSH
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22

Bap.

IMapameTpbl

DNS.IlonHomouHbIE
cepBepsl UMEH. JlaHHbIE
(obparHast 3amaua)

C moMmoIneko
aHanu3atopa Tpaduka
y3HATh BPEMsI MKy
DHCP-coo0nienrnem
3anpoca u DHCP-
COO0IIIEHNEM OTBETA

ipconfig.Macka
HOJCeTH B
BBIJJABAEMOH
uHpopmanuu

Bap.

IapameTpsi

DNS.3ampoc.Mms

Ethernet.Pad TCP.I[Topt npuémunka DHCP.Cekynust
(npsimasi 3a1a4a)
12
1Pv4.1,
ipconfig /all ping —j vé-Mnenruduiaro X
p makera
C NOMOIIBIO yTHIIMTbI
DNS. .T
Ethernet. FCS AP SAKPBIT AOCTY IPv4.Bpemst xxu3Hu S.3anpoc. Tun
CBOETO KOMITBIOTEpA B (npsimast 3aaua)
13 Wntepuer
DHCP.IP-anpec
nslookup [no]search tracert -j KJIMEHTa X
IpearaeMbli
TCP.Howmep B
DNS.3 K
IPv4.Tun cepuca.T DHCP.Tunm AA MOCIEI0BATENBHOCT anpoc.face
" (oOpatHas 3aaua)
DKCHEepUMEHTAIBHO
14 Y3HATB 110 KaKOMy
HPOTOKOITY ping —w arp—d X
BBIIOJIHACTCS IPOCMOTP
CTpaHHMI] CaliTOB B
Opay3epe
DNS.Orser. IPv6.P
MAC. By gyansHbIi Taet [laniibie Vo-TasMep ot DHCP.B
(oOpaTHas 3aa4a) JIAHHBIX
15
ICMP.K
ipconfig /renew tracert —d OHTpOIBHAX X
cymma

16

MAC.OUI

DNS.Otser.Tun (npsimas

3a/a4a)

C noMo1pIo
aHanu3aropa
TpaduKa y3HaTH
Bpemst Mexxy TCP-
CErMEHTOM «3arpoc
Ha YCTaHOBKY
COCTMHEHUS» U
TCP-cermenToM
«IOATBEPKICHHUE
YCTaHOBKH
COEJIMHEHUSD

DHCP.AA xinueHTa

[Pv4.TTapameTpsl.JlaHHBI
e

arp —v

DKCIEePUMEHTATIBHO
y3HATbh HA KaKkue
CTpaHHIIbI CAaliTOB B
Opay3sepe XOauu ¢
Ipyroro
KOMITBIOTEpA

MAC.Anpec
unrepdeiica

[Pv6.1P-anpec
UCTOYHHKA

TCP.Homep
HOATBEPKICHUS

DNS.Otser.Knacc
(oOparHas 3a1a4a)

HacTtpoiixa
OC.Cgoiictsa.lToanepx
ka.ITogpobHoCTH. ApeHs
a UcTeKaer

nslookup Is -t TYPE

Haiitu caiir, 3a
KOTOPBIM
3aKpEIJICHO
HECKoJIbKO [P
a/IpecoB C Pa3sHBIMHU
HMEHaMHU

ARP.Tun cetn

Haiitn HeckobKo
CaliToOB, Mepenaromnx
undopmanuto nmo TCP
MIPOTOKOITY

DNS.OtBer.Bpems
JKM3HHM (TIpsiMast
3aa4a)

DHCP.IP-anpec
KJINEHTA TeKYLTHH

ipconfig /showclassid

ICMP.Tun

IPv4.Cmemenne
(parmenra

19

ARP.Tun npotoxona

[Pv4.ITapametpsr.Kox
OIINH

DNS.Otger./lnmuna
TI0JIS TAHHBIX
(npsimas 3amada)

DHCP.Uwms
DHCP-cepBepa

ipconfig /registerdns

UDP.JlanHbie

TCP.Ilopt
HCTOYHHKA

X
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Bap.

IMapameTpbl

20

V3Hate Qpuzndeckuit
azpec Ipyroro
KOMIIBIOTEpa

[Pv4.ITapamerpsl.CF

DHCP.Mpentnduxa
TOP TPaH3aKIIUU

DNS.lononuurensHa
s uHpopmarmsa. Bpems
Ku3HU (OOpaTHAs
3aja4a)

nslookup Is -a

ipconfig /setclassid

CpaBHUTB
HECKOJIBKO CalTOB
0 JJIMHE MapuipyTa
JI0 HUX, BPEMEHHI
OTKJIMKA ¥ KAYECTBY

CBSI3U
nslookup type=X ICMP. [JononHuUTEIBHOE. TCPRST DHCP.Onimun. Tun
Wnentudukarop OIIIUHU
Hacrpoiixa
OC.Obmme.Crofictsa. T V3HaTh Ha Kakue CaiThl
21 CP/IP.CBoiictBa.O6m1me. .
BBIXOJIWII JPYTOH IPv6.JIumut
Hcnonb3oBath . X
. KOMIIBIOTEp JIOKJIIBHOM | [Iepex0/10B
CIIe Y FOIIHUH
. ceTH
IP-anpec.OcHoBHOI
LLTI03
DNS.II
ARP.Tun oneparyu OHHO,I,VI OHBIC TCP.SYN DHCP.®aiin
cepsepsl UMEH. Tun
Hacrpoiika
22 OC.O6uwme.Croiictea. T |ipconfig.OcHoBHOM
CP/IP.CBoiictBa.O01Me. | 1UTI03 B BBIAABAEMON IPv4.Tun cepBuca.R X
Jononnurensuo.DNS. /I | undopmanuu
00aBUTH
DNS.O B DHCP.O .
ARP.AA ornpasutens |IPv4.[lannble BT KN musn JlaHHL
(npsimasi 3a1a4a) e
Hacrpoiika
23 |OC.O6mme.Cpoiicrea.T |,
fig. DNS-
CP/IP.CBoiicTBa.O0111e. {Peotis NS CCPBEPELE .
BBIIABAEMOit ping —f X
JononuurensHo.ITapam
nHpopManum

etpsl [P.OcHoBHEIE
0361, JJ06aBuThH

24
Bap. IapameTpsi
Y3HaTh KONHYECTBO
CETEeBBIX KapT B
JIOKAIILHOM CCTH, DHCP.Onuun. Jlanast
CJICITAHHBIX TEM XKe nslookup class=X TCP.Pa3mep okHa
e.Tum coobuieHus
HPOU3BOIUTEIIEM, UTO U
4 |CeTeBAs KApTa HAILETO
KOMIIbIOTEPA
DNS.ITonaoMouHbBIE
IPv6.C i €H. .
v6.Crienyromuii cepBepbl UMEH. [lHa ping —t X
3aroJI0BOK oJIs1 IaHHBIX (0OpaTHas
3a/a4a)
TCP.K DNS.1,
ARP.AA nonyuarens ICMP.Konx OHTPOIILHAT AeHTHHKaIMA
cymma (mpsimast 3a1a4a)
25 = -
H fig. DHCP-
aCTpoyIUKa ipconfig I CePBEP B | 1 4 Tlporoxon
OC.Cgoiictsa.llognepx |BeIaBaeMoit X
BEPXHEr0 ypOBHS
ka.Tun agpeca uHbOpMAIU
DNS.Konuuectso
3anucei
ARP.JIA ornpaButens |JONONHUTEIEHON nslookup [no]msxfr |[IPv4.Homep Bepcun
uHpopMarmu (mpsmast
26 3a/a4a)
ipconfig. Apenya
Hacrpoiika npon qeia 11: A
OC.CaoiicrBa.Ilognepsx |ping -1 Y . X
BbI1aBaeMOMH
ka.IP-ampec
uHpopmanuu
DNS.Tum 3anpoca IPv6.IP-anpec TCP.ITapamerpsr. Tun
nslookup server NAME P . b P P
(obpatHast 3a1aua) npuéMHHUKa OMILIUH
27 Hacrpoiika ICMP.Jononuurens
OC.CgoiicrBa.llonnepx |tracert —h Hoe.ITopsakoBbIit X
ka.Macka nojacetn HOMEp
arp.MuTepdeiic B
TCP.ITapametpst.[la
BbIJIaBaEMOii UDP.Ilopt mpuémanka . pavetpst. /1 IPv4.Tun cepsuca.C
HHBI
uHpOpMAIIT
28 CpaBHHUTBH HECKOIBKO
CalTOB 110 BpEMEHH DNS.QR (npsimas DHCP.Onuun.Pazme X

OTKJIMKA 1 Ka4€CTBY
CBA3H

3a/a4a)

p omuu
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26

Bap.

IapameTpsi

Hacrpoiika
OC.CaoiictBa.Ilognepx
ka.OCHOBHOII 111103

nslookup
searchlist=N1...

ping -t

Haiitu caiit, 3a KoTOpBIM

DNS./lonoaHuTensHa

IPv4.DSCP.Knacc 3akperieHo Heckonbko | TCP.ACK
s uapopmanus. Kiace
IP agpecos
C 1IOMOIIIbI0
34 aHanu3aropa
Tpaduka y3HaTh
nslookup timeout=X ping -k Bpems Mexay DNS- X
CcOo00I11IEHEM
3anpoca 1 DNS-
COO0OILIEHEM OTBETA
1Pv4. A
MAC.I'nob6anbHbIit nslookup root=NAME v4-Anuia Hann3aqu
3aroJIoBKa tpaduxka.Filter
35 ping.Bpewmst nepenauun Hactpoiixa
: . |OC.Cgoiicrsa.Il
Ethernet.Data npuéma B BbIIaBacMOH soncTsa.Liomue X

uHpopmanuu

pxka.IloxpobHocTn.
DNS-cepsep

Bap. IMapameTpbl
C nomoreko
aHanu3atopa Tpaduka . DNS.AA (npavas
[Pv4.DSCP.IN Y3HATh BpEMsI MEXK Iy ping —a
3a/a4a)
ICMP s3xo0-3ampocom u
ICMP 3x0-0TBETOM
29
Haiitu Heckonpko
CaiTOB,
nslookup root arp —s Nepearonx X
HHPOPMAIHIO IO
UDP npotokony
Hacrpoiixa DNS.ITonnomouHbIe
tracert. Konmmuecto . .
Ethernet.npeambya (6e3 .. |OC.Csotictpa.llonne| cepepsr uMEH. Bpemst
MPBDKKOB B BbIIaBAEMOM
30 SED) S pxka.IlompobHOCTH. | )H3HU (OOpaTHAS
P DHCP-cepsep 3a/a4a)
ARP.J]nmuna JIA [Pv4.BripaBHUBaHUE ping —v X
CpaBHHUTB BpeMs
OTKJIMKA M KaueCTBO
Ethernet. SA CBSI3U 10 Pa3HBIX IPv6.Jononuurensh | TCP.[Jnuna
IP-anpecos, bI€ 3aTr0JIOBKH 3aroJjioBKa
3aKPEIVIEHHBIX 34 OIHUM
31 caiitom
Hacrpoiika
OC.Caoii 11
ping -n ipconfig /flushdns sotcrsa.Liomie X
pxka.JlonpoGHOCTH.
ApeHJa noiayueHa
Bpewms xuzan
nuHammudeckoii 3anucu B| TCP.Peseps IPv4.MF ipconfig /release
KD3lIlle ARP
Hacrpoiika
3210C.06mme. Croiictsa.T
. DNS.JlonogHuTeIbH
CP/IP.CpoiictBa.O0mmue.
nslookup Is —d ast uapopmanms. Tun X
Hcnons3oBath
N (npsimast 3anaya)
CIIe Y FOIIHUH
IP-anmpec.IP-anpec
DNS.IT
Amnanuszarop IPv4.Tun OHHO,IYI OHHpIe
33 |ARP.JIA nomyqarens . cepseps! nMEéH.Kimace
tpaduxka.Capture Filter |cepBuca.PR

(npsimast 3aaua)

X — nmro0oii (Ha BBIOOD CTY/ICHTA) HEHUCIIOJIb30BAHHBIH (CTYZACHTOM U IPYTHMHU CTYJCHTAMH )
rapameTp U3 HOBOW o0nacTH (YTHINTA, IPOTOKOI, ...).

Jlabopamopnas paboma No2. Ilpoekmuposanue sbiuuciumenvhulx cemeil. Memoovl meopuu

epaos o pacuéma cemeii ces3u.

Hens paboThl: n3yueHne Teopuu rpadoB ist pacyéra ceTei CBs3H.

Bapuantsr 3aganmii:







Bap. 1 Bap. 2 Bap. 3
CTOMMOCTH NIUHKA CTOMMOCTH NMUHWA CTOMMOCTH NUHKIA
A|B|C|D|E F AlB|C| D |E|F A |B|C|DJ|E|F
A 5111 3 ([29] 18 ||A 21121 9 2 (14| A 237 [19]1 [25
B 28| 4 |26 18 B 3| 29 |16|8 ||B 19 (24| 7 |14
C 11112 12 C 31 [12]29||C 3|19 |2
D 17 ] 13 D 3 (18| |D 2114
E 14 E 14| |E 6
F F F
[TOTOKM K LUEHTRY [10TOKM K LUEHTDY [MoTOKM K UeHTpy
[4]3[6]3] - Juentp|| [-T4]5Juentp[8[10]| [uentp[2 [3]-]2]1
MponyckHaa cnocobHoCTL MponyckHana cnocoBHoCTb Mponycksan cnocobHocTb
KaxKO0W MuHKMM = 8 KaOon nuHum = 14 Kamon nuHum = 4

Bap. 4 Bap. 5 Bap. 6
CTOMMOCTYH NIMHKMIA CTOMMOCTH NIUHKMIA CTOMMOCTH NUHKIA

Al B |[C|ID|E|F A|/B|C|D|E F A|B|C|D]| E F
A 22 (83|94 ]|A 11814 |9 4 ||A 18|11] 9 1 |14
B 4 (11]|22|7 || B 2319 (21| 8 B 21|19] 22 |5
C 3 [19]18]||C 318 8 C 24 18 |17
D 24| D 7 2 D 32 |21
E 2 ||E 23 ||E 4
F F F

[TOTOKM K LeHTpyY

[MOTOKK K UeHTpY

[TOTOKM K UeHTRY

[3 Juenp[4 [3]- ]2

[2[4]-[5]3 [uenrp

[13] - [16]14 Juentp[12

MponyckHana cnocoBHocTh
KeKO0A NUHMK = 5

MponyckHan cnocobHocTh
KO0 NuHMM = 7

MponyckHan cnocobHoc T
Kol NHHMK = 26

Bap. 7
CTOMMOCTH NHHKUA

Bap. 8
CTOMMOCTH NHHUIA

Bap. 9
GTOMMOCTH NUHKIA

A[B|] C [DJE[F| J[A[B|C|D| E [F A B [C|D[EJF
A| 14| 14 [16[15[12|A| |9 (10| 8 | 11 [10|[A 5 |7 1]23]24
B 2 [16[18]14| B 57|28 |9B 198 [21[23
C 31[11[18 C 51 7 |9]C 26 | 25 |21
D 12[15|D 36 |8 ||D 2121
E 13| E 6 ||E 20
F F F

[NoToKW K LeHTpyY

[NoToKW K LeHTpy

MNoTokuM K UeHTpy

(6 [7 Juenp[ 4] - 6

(6 1-14[5 [uentp[5

[10 juenp[11[14] - [ 9

MNponyckHaa cnocobHoCTh
Kamon nHuMK = 11

MNponyckHaa cnocobHoCTh
KaoKa0m NHuK = 9

MponyckHaa cnocofHoCTh
Kaumon MdHum = 21

Bap. 10
CTOMMOCTH JIMHMIA

Bap. 11

CTOMMOCTW NTMHKIA

Bap. 12
CTOMMOCTH JIMHMIA

A[B][C[ D [EJF| JA[ B [C]IDJEJF]|[ JA[B]CIDJE] F
Al [7[13] 14 [14[16|[A| | 21 [19] 4 [27[16|[A| [14[12[13[21] 16
E 12 20 |0 [18][B 17[31[10[ 0 |[B 1216 1] 18
C 10 [1]9]C 14[15[13][C 28[15] 17
D 2016 D 24[19][D 27] 19
E 17| E 8[E 7
F F F

[MoTOKN K LeHTpY

[oToKKM K UeHTPY

[NoToKM K LeHTPY

(51819 Juentp[ 8] -

[Bluentp[ 5[ - [3 [4

p1[18]13] - J10]uenTtp

[MponyckHasa cnocoBHoCTh
KasKO0HW NHMK = 156

MponyckHasa cnocobHoCTh
KEKO0M UHUK = 7

MponyckHasa cnocoBHOCTh
KasKOoH NiHun = 22
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Bap. 13
CTOMMOCTH NIMHWIA

Bap. 14
CTOMMOCTH NHUHWIA

Bap. 15
CTOMMOCTH MUHKIA

A [B[C|DJE]F A [BIC|DJEJF| [A][BJCIDJE] F
A 1]16[14[21] 8 |A 16[12[16/16]|8 |[A| |5]4]9[3] 9
B 16(32[18] 4 | B 16[17]39 14| B Bl7 (9] 4
C 11[16[19| C 4[1]7]C 5[7] 5
D HEE 12]23|D 5] 43
E 14| E 15 [E 3
F F F

MNoTokM K ueHTpy

MNoToKM K LeHTpy

[NoTOKW K UeHTpy

[uentpl207 - [28]27 |21

luentp[13[18]14] 9 [ -

[71-15]418 Juentp

MNponyckHan cnocobHocTe
K0 NUHWKW = 47

MNponyckHan cnocobHocTe
Ka# 001 NMHHUK = 26

MponyckHaa cnocobHocTe
KaoKaon MuHuKn = 11

Bap. 16
CTOMMOCTH NIMHKWIA

Bap. 17
CTOMMOCTH NTHHWA

Bap. 18
CTOMMOCTH NTMHWIA

A [BIC|DJEJF| [A[B]C] D [E[F| JA[BJC]D] E [F
A 12[16(18[9 [8 [A| [22[15] 9 [20]8 |A| [21[17[17] 14 |7
b 18[11]11]21| B 8| 15 [14[18]B 14[25 [ 11_[17
C 147 [9|C 23 [14[18]C 14] 21 |18
D 19]13| D 8 [13][D 18 [13
E 8 |E 9 |E 16
F F F

MoTOKK K LeHTpy

[MoTOKW K UeHTPY

MMoToKK K UeHTpy

luewrpl 8 [B]-17]8

[- (271 uentp[ 414

[714]8]- [yerp[ 4

MNponyckHan cnocobHocTL
KE40.0A NUHUKY = 16

MNponyckHan cnocoBHocTb

KaAKO0MA NMUHKMK = 5

MponyckHan cnocobHocTb

KaKO0A NMHKK = 11

Bap. 19
CTOMMOCTH NMHWEA

Bap. 20
CTOMMOCTH NHHWA

Bap. 21
CTOMMOCTH NHUHKA

A[B]C| D [E[F| [A] B [C|[D[E]F A [B[C[D[EJ[F
A [12[11] 16 [24] 9 [A 13 _[11] 8 [24[11]A 21|88 [9[2 18
0 1] 14 [11]12| B 27]26[18]14 B 7 [21]14] 7
C 5 [16[17]C 15[29[17|C 5 [14]14
D 15[13| D 15/ 8 |D 1219
E 14| E 12|E 12
F F F

MoTOKM K LeHTpy

MoTOKKM K LeHTpy

MOTOKK K UeHTRY

[12]11]13Juenp[12] -

[ - [uentp[13]12]16] 9

luewrp| 8 [13[O9] -9

MNponyckHaa cnocobHoCTh
KawA0N NHAKM = 25

MNponyckHaa cnocobHOCTb
KaAoN NHWKM = 25

MponyckHasa cnocoBHocTb
KeoKOON NUHKMK = 18

Bap. 22
CTOMMOCTH NHUHWA

Bap. 23
CTOMMOCTH NUHKA

Bap. 24
CTOMMOCTH NUHWIA

A[B]C|[ D [E[F| [A[B]CID[E] F A[B|C|[D[ E [F
Al [8|9] & [2[9|A] [21[18]8[2] 13 [A| [16]13[18] & [12
D 11] 13 [16]8 | B 23[3 (23] & |B 2 [13] 10 |8
C 15 |8 [16]C 5]8] 21 |C 24| 8 |11
D 15[13| D 5] 13 |D 14 _[14
E 18| E 2 |E 11
F F F

MoTOKK K LeHTRY

[MOTOKK K UeHTRY

MOTOKKM K LeHTpy

(6 1819 [yenp[ - [7

[5]-18[4[6 Juentp

[6]419]- Juenp[10

MNponyckHaa cnocobHOCTL
KaoKO0n NuHUK = 15

MponyckHaa cnocobHacTL
Keek4on NuHKMm = 11

MNponyckHan cnocobHocTL
KaAgon NuHum = 12
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[pumMeuanue: ‘-* B 3HAYCHUHM OTOKA O3HAYACT, YTO JAaHHAS BEPIIHHA HE UCHOJIB3YeTCs B rpade st
anroputMma Yannu-Paccena.

Jlabopamopuas paboma Ned. Kommymayus kananos, cooduienul, naKemos.

Llens paboOTEI: H3yYeHHE METO1a KOMMYTAILlMU KaHAJIOB, HCCIIEI0BAHNE XapaKTEPUCTHK CETH,
OCBOEHHE METOAUKH MOJeIHpoBaHus Ha OBM.

Bapuantel 3ananmii:

32

Merton Merton
Ne kommyT I'pag Ne [koMMYT I'pag
anun anuun

1| KK KK

2 | KC KC

3 | KII

4 | KK

5 | KC

6 | KII

7 | KK

8 | KC

9 | KII

10 | KK

11| KC

12 | KII

13| KK

14| KC

Meton Metoa
Ne gommyT I'pad Ne [koMMyT I'pad
auuu anuu
15 | KII A5 | KII
16 | KK Ho| KK
17 | KC A7 KC
18 | KII KIT
19 | KK KK
20 | KC KC
21 | KII KIT
22 | KK KK
23 | KC KC
24 | KII KIT
25| KK KK
26 | KC KC
27 | KII KIT
28 | KK KK
29 | KC KC
30 | KII KIT

CrpykTypa u dhopma oT4eTa 0 J1adopaTopHoii padoTe
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Jlabopamopuas paboma Nel. Uzyuenue cemesvix npomoxoi08 u Ymuaum

1 Lens paboThl.
Bapuanr 3aianus.

3 ]I KaXmIo¥ yTUINTHL U OKHA HACTPOHKH:

3.1 Kparkoe onucanue.
3.2 Ilpumep UCHIOIB30OBAHHSI.

4 Cerebie napamerpsl OC (cereBblie MHTEp]EHCHI, aapeca, MACKU, PEKUMBI, TAOJIHUIbI 1

mnp.):

4.1 HcxoaHsle 3HAYSHHUS.

4.2 BeplneneHue Tex MapaMeTpoB, KOTOPbIE MOXHO HM3MEHSTh C MOMOILIBIO M3y4aeMbIX
CETEBBIX YTWIIUT U OKOH HACTPOEK CETH.

5 PesynbraThl W3y4eHMS 3aJlaHHBIX B BAapUAHTE [APaMETPOB CETEBBIMH YTHIIUTaMH,
Hactpoiikamu OC, aHanu3zaTopoM Tpaduka U APYTHMH MOAPYYHBIMU cpeacTBaMu. s
Ka)XIOTro rnapamerpa:

5.1 Onwucanue Ha3HAYCHUSI yTUIUTHI (IIPOTOKOJA) K KOTOPOMY OTHOCHTCSI ITApaMeTp.

5.2 OnwucaHue Ha3HAYCHUS apaMeTpa.

5.3 Kparkuit cnoBecHblil anroput™M paboThl C HapamMerpoM (eciu mnopaboTaTh C
apamMeTpoM BO3MOIXKHO).
5.3.1 IlpoBecrtH AeMOHCTpaLHIO pabOTHI C IapaMETPOM NPENONABATENIO.

5.4 Jloxa3arensCTBO HEBO3MOKHOCTH pPaboOThIl C mapamerpom (eciu mopaborats ¢
apamMeTpoM HEBO3MOXKHO).

6 Ilocne 3aBepmieHuss paOOTBHI BCe KpUTHYHBIE ceTeBble napameTpsl OC HeoOxoxmmo
BEPHYTB B HCXOJTHOE COCTOSIHUE.

7 BriBOABIL

8 CHHCOK HCTOJIB30BaHHBIX HCTOYHUKOB.

Jlabopamopuas paboma Ne2. IIpoexkmuposanue sbiyucaumenvhbix cemeu. Memoowvl meopuu

2padoe 0ns pacuéma cemetil Ces3u.

1 Llenb paGoThIL.
2 Bapuanr 3aganus ¢ rpadgom cetu.
3 PesynbTaThl HCCIIEI0BaHUS 3aJAHHOTO rpada ceTH.
3.1 Onpenenuts Tun rpada (HEOPUEHTUPOBAHHBIH, Oprpad, CMEIIaHHbIH).
3.2 HaiiTi MHIMICHTHBIE BEPLIMHBI, pEOpa U TyTrH.
3.3 Haiitu cMexHble BepIIMHbI, pEOpa U Jyru.
3.4 Omnpenenuts sBasietcst u rpad MyasTurpadom.
3.5 Haiitu netnu rpada.
3.6 Jlng omHOM maphl BepIINH HaiiTH JBa MapIIpyTa, ABa IMyTH, JBE LIEIH, JBE IIPOCTHIC
LeTH.
3.7 Omnpenenuts CBI3HOCTH rpada.
3.8 Omnpenenuts paguyc rpada.
3.9 Omnpenenuts quamerp rpada.
3.10 Omnpenenuth LEHTPAIBHYIO BEpILUHY rpada.
3.11 Omnpenenuts nepudepuitHyio Bepuuny rpada.
3.12 HaiiT MakcuMaibHYI U MUHUMAIIbHYIO KJIHKH Tpada.
3.13 Omnpenenuts sBisercst ju rpad mIaHapHbIM.
3.14 Ompenenuts creneHu (BaJCHTHOCTH) BCEX BEpIINH rpada.
3.15 Ompenenuts peryispHOCTb rpada.
3.16 HaiiTu raMUIBTOHOB ITyTh rpada.
3.17 HaiiTi raMHIBTOHOB LUK rpada.
3.18 Haiitu s¥inepoB myTh rpada.
3.19 HaiiTu s¥inepos nuxi rpada.

4
5
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3.20 [lns omHOW mapbl BEpIIMH HOCTPOUTH TPH Pa3ZACISAIOIINX MHOXECTBA pPa3HOMN
MOIIHOCTH.

3.21 Jlna omHOM maphl BEpIIMH MOCTPOMTH TPH OTAESIOMIMX MHOXKECTBA Pa3HOU
MOIIHOCTH.

3.22 Haiitu mapHup rpada.

3.23 Jlns opHOM napbl BEPLIMH HOCTPOUTD TPU pa3pesa pasHOi MOIIHOCTH.

3.24 TlpowmutrocTpupoBath Ha rpade BepunHHyIo GopMy TeopemMbl Menrepa.

3.25 TlpowmtocTpupoBaTh Ha rpade ayrosyro GpopMy Teopembl MeHrepa.

BriBoBI.

CIHCOK HCIOIb30BAHHBIX HCTOUYHHUKOB.

Jlabopamopnas _paboma Ne3. [Ipoexmuposanue eviuuciumenvhvlx cemei. Onmumanshvlil

aneopumm HOCMpOeHUus MUHUMATILHOU Cemu ¢ 3A0AHHBIMU OCPAHUHECHUAMU.

1.
2.
3

Lens paboTsLI.

Bapuanr 3aganus.

Dopmanu30BaHHOE ONKCAHUE AITOPUTMOB.

3.1 Kpycka.

3.2 IIpuma.

3.3 Yangu-Paccena.

Onucanue ¢ AeTanm3anuedl Io maraMm, ¢ rpadgamy Kakaoro peureHus Ai (¢ 0coObM
BbIJeNICHHEM JIMHUNA MHOXeCTB N u W) MmpuMeHEHHs aaropuTMOB Ui HAXOXKICHHS
MUHHUMAIILHOTO JIEPEBA, YJOBJICTBOPSIOIIETO 33a1aHHBIM OIPaHUYCHHSIM.

4.1 Kpyckina.

4.2 Tlpuma.

4.3 Yanau-Paccena.

BriBoabI.

CHHUCOK HMCTIOIb30BaHHBIX HICTOYHUKOB.

Jlabopamopnas paboma Ne4. Kommymayus kananoe, cooouieHuil, nakemoa.

1.
2.
3

© N

Lenps paboTsL.

Bapuant 3ananus.

OnucaHue HCCIENyeMOro MeToja KOMMyTaluu. BpemeHHas auarpamma nepenadyu

cOO0LIEeHHUSI.

brok-cxema anropuT™Ma MMHTALMOHHOIO MOJEIMPOBAHUS BPEMEHHBIX COOTHOILEHUIA,

BOZHHKAIOIIMX IIpH Iepefade COOOIIEHHH 10 3aJaHHOMY Y4YacTKy CeTH A

HCCIIElyEMOro METOJa KOMMYTalLlUH.

4.1 TIpoBepka CETH Ha OTCYTCTBHE TYIHKOB (TYIHK — 3TO OECKOHEUHO J0JIT0€ OKHaHHE
OCBOOOJKIICHHUS y3/1a KOMMYTAIIUH).

4.1.1 B ciyuae oOHapy>KeHUs! TYIHKA, IPEIJIOKUTh CBOM BapUAHT U3MEHEHUS CEeTU
(HanpaBiieHusl IOTOKa, rpada, U JIp.) M COrNIacoBaTh €ro C MPENOoJaBaTelIeM.
IoapoGHoe ommcaHue pe3yibTaTta ‘MPOKPYTKH anroputMma (Py4HOTO BBIIOTHEHHS

aJI'OPUTMA Ha HECKOJIBKHX BBIOPAHHBIX BXOJHBIX 3HAYCHHUSIX).

Wcxoaublii Ko HANMMCAHHOM MTPOTrPaMMBI.

JleMoHcTpalus paboThl IPOrpaMMBbl.

Pe3ynpTaThl HCCNEI0BaHNUS XapaKTEPHCTUK CETH.

8.1 Tabauupl 3HaYeHHH, rpaduKu.

BeiBogbl. AHanu3 pe3ynbTaToB HccienoBaHus. CpaBHEHHME PE3YJIBTATOB C BapHaHTaMU
IPYTHX METOIOB KOMMYTAIIHU Ha TOM ke rpade.

10.Crucox KCnonb30BaHHBIX HCTOYHUKOB.
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TpeboBanusi k opopmiieHHIO 0TUETa 0 J1a0OpPaTOPHOIi paboTe
Copepxanue oTuéTa JOJDKHO TOYHO COOTBETCTBOBATH YKA3aHHOMY B 3agaHuH. OTuér
JIOJDKEH OBITh MPEOCTaBIICH Ha Oymare.

MeTtoanyeckne yKa3aHUs JJIsl 00y4YarOIIMXCA MO TMPOXOKIACHHIO CAMOCTOSITEIbHOM
padoTbI

B xo0c BBINOJIHEHUS] CAMOCTOSATEIBbHOH PabOTHI, OOYYAIOMIMICS BBIIOJIHACT PabOTy IO
3a[JaHUI0 W TPU METOAMYECKOM PYKOBOJCTBE MpErojaBarelisi, HO 0e3 ero HEemocpeaCTBEHHOTO
y4acTusi.

B mporiecce BBIMOJHEHUS CaMOCTOATENbHOH paboThl, y oOyuaromierocs (GopMupyercs
HesecooOpasHoe IUIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHHU U CHCTEMaTH3allMU PHOOpETaeMBbIX 3HaHHUI, 00ECIIeYNBaCT BHICOKHI YPOBEHb
yCIEBAEMOCTH B [IEPHO/] 00YUEHHUS, TOMOTAET MOTYYHTh HABBIKU MOBBIIICHHUS MTPO(HECCHOHATBHOTO
YPOBHSI.

MeToanuecKuMu MaTepualiaMH, HATPaBISIFOIMMHA CaMOCTOSITEITBHY O paboty
00y4aroUIMXCs SBISIOTCS:

—  y4eOHO-METOANYECKHI MaTepHall Mo AUCLHHUILTHHE;

—  Marepuabl JeKIHii;

MeTtoauyeckue yka3zaHusi 1Jisi 00y4YalOIIHXCS IO NPOXO0XKIEHHIO NPOMEXKYTOYHOI
arrecTauun

IIpomexyTouHas aTTecTanys oOyuarommuxcst MpeaycMaTpUBaeT OIIEHUBAHHE
MIPOMEXYTOUHBIX M OKOHYATEIbHBIX PE3yJbTaToB 0OydeHHs rmo aucuuiuimee. OHa BKIIOYAaeT B
ceost:

— 9Kk3aMeH — (opMa OLEHKH 3HAHHUH, MOJYYEHHBIX O0YYaIOIIMMCS B MPOLECcCe U3YUeHUs
BCEH JUCLMIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTENILHON PaboThl, CHOCOOHOCTH NPUMEHSATh UX
JUIL  peIICHMs TIPaKTUYeCKHX 3ajad. OK3aMeH, KaK [paBWiO, TMPOBOAUTCS B HEPHOA
9K3aMEHAIIMOHHON CECCHMM U 3aBepIIAeTCsl aTTECTALMOHHOM OLEHKOH «OTIMYHO», «XOPOLIO»,
«yJIOBJICTBOPHUTEIILHOY, «HEYJOBICTBOPUTEIBHOY.

Cucrema OIIEHOK IIpU IIPOBEACHHM IPOMEKYTOYHOH aTTECTAIlMM OCYLIECTBISIETCS B
coorBeTcTBUM C TpeboBaHusmu [lomokennit «O TekymieM KOHTPOJIE YyCIEBAEMOCTH W
MPOMEXYTOUHOH arTecTauun cryaeHToB [ YAII, oOyd4aromuxcs MO MPOrpaMMbl  BBICILIETO
obpazoBanust» M «O MOIYIBHO-PEHTHHIOBOM CHCTEME OLCHKH KadecTBa Yy4eOHOH paboTsl
CTYyJICHTOB B T'YAID».
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Jluct BHeceHUs] HI3MEHEHUH B pa00vyIo IPOrpaMMy JUCIIUTUTHHBL
JlaTa BHECEHUS
. Jara u Ne
HU3MEHEHUH 1 IMoxnucek
. . N POTOKOJIA
JIOTIOJTHEHUH. ConepxaHue U3MEHEHHUH U JOTIOJHEHHI 3aB.
3aceaHust .
Toanuce BHECIIETO Kadeapoit
kadempst
HU3MCHEHHUS




