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AnHHOTAIUSA

Jucunninua «CeTeBble TEXHOJIOTHM» BXOJIHUT B 00Pa30BaTENbHYIO MIPOrPAMMY BBICILETO
oOpa3oBaHus — HporpamMMmy OakajaBpuata IO HANpaBIEHHUIO [OATOTOBKM/ CIELUAIbHOCTH
09.03.01 «MudopmaTika 1 BEIYUCAUTENbHAS TEXHUKA» HanpaBieHHOCTH «[IporpaMmMupoBanue,
aHaIMTUKA JaHHBIX U LudpoBas TpaHchopmaius cuctem». JucuunminHa peanusyercs kadeapoit
«Neldy.

JlucumninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIETYIOIIMX KOMITCTCHIIUH:

IIK-2 «CnocobGeH ocCyIIecTBISATh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

CozaepxaHue JUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C TEOPETHYECKUMH U
MPaKTHYECKUMH aCTIEKTaM1 M3yUYEHHs U IOCTPOCHHS CETEeil CBSI3H.

[IpenonaBanne AMCLHMIUIMHBL TPEAYyCMaTPUBAET Cienyromme (HOpMbI OpraHU3aLUu
y4eOHOro mpolecca: JIeKIHH, 1a00paTopHble paboThl, CAMOCTOATEIbHAs pab0oTa CTYAEHTA.

IIporpamMmoii JUCHMIUIMHBI TPEAYCMOTPEHBI CICAYIOLIME BHIbI KOHTPOJSL: TEKYIIHd
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B QopMe IK3aMeHa.

OO1was Tpy10eMKOCTb OCBOEHMS JUCLMIUIMHBI COCTaBIsIeT 3 3auyeTHbIX eIuHHLBI, 108
YacoB.

SI3bIK 0OyUEHHMS 110 JUCHHUIUIMHE KPYCCKHUN

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto qucuuminibl «CeTeBble TEXHOIOTHMY SIBIISETCS MOJMYYEHHE CTYACHTaMH 3HAHHN
0 Pa3IMYHBIX THUIAX CBSA3M U CTaHAApPTaX CETed, UCTOPUM M KIIOYEBBIX MOMEHTAX Pa3BHTHS
cereil cB3U, 6a30BBIM TEOPEMaM U ONpPEeIeHUsIM, IIOHUMAaHUIO MOJIB3bl M BPE/a IEKTPOCBA3H,
CHUCTEMaM HyMepaluH, OCHOBaM TEOPHHM MacCOBOTO OOCITy>KMBaHUS JUIS pacyéra ceTei CBs3H,
0a30BBIM MOHATUAM TeOpuH rpadoB Ul aHamM3a ceTeil cBs3u. Tak ke MOMydyeHHE CTYICHTOM
YMEHUi, HaBBIKOB U OINBITA AEATENLHOCTH B IPAKTUYECKOM aHAJIM3€ IMPOTOKOJIOB Tpaduka
JIOKQTbHOH ceTH W ceTH LIHTepHeT, TeopeTHYecKOro IIOCTPOCHUS ONTHUMAJIBHOW CETH C
3a/laHHBIMH TIApAaMETPaMH, TEOPETHMYECKOr0 aHalh3a BPEMEHHBIX MPOLECCOB B CETH C
pas3InYHBIMU crioco0aMy KOMMYTAIMH (KaHAIOB, COOOIIEHHH, TAaKETOB).

1.2. JlucuumivHa  BXOOUT B  COCTaB  4acTd, (opMUpyeMOW  ydacTHHKaMU
00pa3oBaTeNbHBIX OTHOLICHU, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —
OIl BO).

1.3. TlepedeHp IIaHUPYEMBIX PE3yIbTATOB O0yUEHHS 110 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yiabTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOYYalOIIMiiCs OJDKEH o0jlamaTh CIeIyOINMH
KOMIETCHIMSIMU WM MX YacTIMH. KOMIETeHIMY ¥ MHIUKATOPBI UX JOCTHKEHUS IPHBE/ICHBI B
Tadumue 1.

Ta6auna 1 — [epeueHb KOMIETEHIMIA U MHIMKATOPOB HX JIOCTHKCHUSI

Kateropus (rpynna) Koz u Kon 1 HaumeHOBaHNE MHIMKATOPA AOCTHKEHUS
HaNMEHOBaHUE
KOMIIETCHIH KOMIIETECHINH
KOMIICTCHIINH

TIK-2.3.1 3HaTh METOABI KOHIENTYaIbHOTO,
(YHKLHOHAIBHOTO U JIOTHYECKOTO
MPOCKTUPOBAHUSI, IPUHIHITBI Pa3pabOTKH
TEXHUKO-3KOHOMHYECKHUX XapaKTEPUCTUK

IIK-2 Criocoben .
BapUaHTOB KOHILIENITYAIbHON apXUTEKTYphI

OCYIIECTBIIAThH
y TIK-2.Y.1 ymets pa3pabaThIBaTh TEXHHKO-
KOHIICNITyaJIbHO®,
9KOHOMHYECKOE 000CHOBaHHUE, ONPEIEIAT
(yHKIHMOHATIBHOE U

[podeccronansHbie HOTHIECKOE KITFOUEBBIE CBOWCTBA CHCTEMBI, ONIPEICIISTh
KOMIICTEHITHH OTpaHUYCHUSI CHCTEMBI, BAPHAHTHI

MIPOCKTUPOBAHHE N

KOHIIENTYaJIbHON apXUTEKTYPbI CHCTEMBI
CHCTEM CpPE/IHEro U

TIK-2.B.1 BnaseTs HaBBIKAMH OTPEACTICHUS
KpYHHOro Macmraba o o

KJIFOYEBBIX CBOMCTB U OrPaHUYCHUI CUCTEMBI,
U CIIOKHOCTH

HaBBIKaMH OTIPE/ICJICHNS] BAPHAHTOB
KOHLIETITYaIbHON apXUTEKTYpPbl CHCTEMBI,
HaBBIKAMH OIHCAHMS TEXHHUKO-3KOHOMUYECKOTO
000CHOBaHUS

2. Mecto puctumianssl B cTpykType OI1
JucruriinHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOINMHUCS
TIPY U3YYCHUH CIEAYIOIINX JUCIUIIINH!
— « Marematuka. Teopust BEpOSITHOCTI.
— «Opranmszanust OBM 1 BBIYNCIUTENBHBIX CHCTEMY.
— «IIporpammuposanue ILIBY».
3HaHMA, TOJMYYEHHbIC IPH H3yYCHWH MaTepualla JJaHHOW JUCLUIUIMHBL, MMCIOT Kak
CaMOCTOSATENIbHOE 3HAUEHUE, TAK U MOTYT UCIOJIb30BAThCS MPH U3YUEHUH APYTUX AUCIUIUIUH:
— «Cetu OBM 1 TeneKOMMYHUKAIII.

3. OOBeM H TPYDOEMKOCTh TUCIIUIIIHHBI




Jlannabple 06 0o0iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB YyueOHOM
PpaboThI IO QUCUHUILIMHE (U paclpeeneHne ITOH TPy JOEMKOCTH 10 CEMECTPaM) IPEACTABICHBI B

Tabume 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIITHHBI

TpynoemKocTh o
Bun yueGHoit paboThl Bceero ceMecTpam
Ne6

1 2 3
Obwan mpyooemkocms OUCUUNTUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 nux uacoe npakmuueckoii 0020MoeKu 34 34
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM UHCIIE:

nexumu (J), (vac) 17 17

npakTHdecKue/ceMuHapekue 3anarus  (I13),

(1ac)

naboparopusie pabotsi (JIP), (uac) 34 34

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 27 27
Camocmoamenvhas padoma, Bcero (dac) 30 30
Buo npomexcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, udd. 3ay, OK3. k3.
DK3.*%)

ED) -
IIpumeudanue:  kanauatckuil 9K3amMeH

4. ConepxaHue TUCLUITIIMHbI

4.1. PacnpeneneHue TpyI0EMKOCTH AUCUUILIMHEL IO pa3/iesiaM U BUIaM 3aHSATHH.
Paznenbl, TeMbl AUCHUILUTMHBI U KX TPYJOEMKOCTB IPUBEACHBI B TabnuIe 3.

Ta6m«1ua 3-— Pa3;[em)1, TEMbI JUCHUIIJINHBI, UX TPYAOCMKOCTh

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmiuie 4.

Ta6nnua 4— CO[[Cp)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

Howmep paznena

Hazpanue u COZCPIKAHUEC Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1

bazoBsie NpeACTaBICHUS O CETAX CBA3ZU

Tema 1.1

MHoroo0pasue ceteil. PaccmarpuBaroTcs sKH3HEHHbBIC TIPUMEPbI
¥ TIPOTOKOJIBI CETEH CBA3N

Tema 1.2

Cas3b, Tunsl cBsizu. Onpenenenue. Knaccuguxanus. Coueranue
Pa3IMYHBIX THIIOB CBSI3H MEXIY COO0M

Paznen 2

Hexotopble Teopemsl, onpenenenus, Merosl. OnpeneneHus.
Tumsl ycTpoiicTs nepenauu naHHbIX. JInnnu csasu. Kanansl.
Pasjenenune kaHaJIOB B OJJHOM JIMHUM CBsI3H. Pasnenenue
HECKOJIBKMX aDOHEHTOB B OJHOM KaHaie. CKOpOCTb epeaauu mo
kaHaiTy. CKOpOCTb PacIpoCTPaHEHUs! B IMHUHU CBSI3H. 3aJepikKKa.
Jxurrep. bayxnanue. Bpemst nepenauun. Kosdduiment
nynbcauuu tpaduka. Teopema KorenbHukosa. MynbcHO
kojoBast MoayJsiuus. JuddepenunanbHas (1e1bTa) HMITYJILCHO
KoJoBast Moy siys. bazosblii muppoBoii kanan. box.
Odusnueckoe koauposanue. [lepemexenne. CkpeMOIMpoBaHue.
Kpurepuit HaiikBucra. bnokuposka. Tynuk. Livelock.

Paznen 3

3adeM JII0asM 21eKTpocBs3k. [1onb3a u Bpen

Paznen 4

MCTOpI/ISI ¥ KJTIOYEBbIE MOMEHTBI BOBHUKHOBEHUSI CETEH
OJIEKTPOCBA3U

Paznen 5

Cuctembl HyMepaluy Ha CeTSIX CBA3U

Tema 5.1

Cucrembl HyMepaluu Ha ceTsx cBs3u. OnpeencHus.
Knaccudukanus tunos agpecos. CpaBHEHHE THUIIOB aJPECOB.
CoueTaHue pa3IMYHbIX THIIOB aJPECOB MEXIy COOOH.
Pexomennanus E.164. Busyanusanus teneOHHBIX KOJIOB CTpaH

Tema 5.2

Hymeparus B craunonapHoii TenedonHoii ceru. @opmaT Homepa
reorpaguyaeckoii 30Hb1. HanmonansHelii HoMep abonenTta Poccun
u Kazaxcrana. Poccuiickas cuctema u mian Hymepauuu. Peectp
POCCHICKHI CUCTEMBI U TIJIaHA HyMepaluu

Tema 5.3

Hywmepartus B mogBmkHO#M cOTOBOM TenedoHHo# cetu. Dopmar
MEX/IYHApPOJHOr0 NACHTH(HUKAMOHHOTO HOMepa MOOHIIBHOTO
aboHeHTa. MexayHapoAHbIH HICHTU(PUKALMOHHBIA HOMEp
MoOMIBHOM cTaHnuu. @opmar HabUPaeMoro NpHu 3BOHKE HOMeEpa
abonenrta Poccun n Kaszaxcrana.

Tema 5.4

3BOHKH C armnaparoB CTAIMOHAPHON M COTOBOH Tene(hOHHOM
ceTH

PaSHeHBI TEMBI JUCITUIIIINHBI HEKHHI/I 113 (C3) P ‘ KII ‘ CPC
> (uac) (gac) (uac) (gac) (uac)
Cemectp 6
Paznen 1. ba3oBeie npecTaBIeHUS O CETSIX CBA3U 2 4
Pazznen 2. HekoTopsle TeopeMbl, ONpeeIeHus, 2 4
METO/bI
Paznen 3. 3auem romsm anexTpocBsi3b. [lomp3a u 2 4
Bpen
Pa3nen 4. Micropus 1 KITFOYEBBIE MOMEHTBI 2 4
BO3HMKHOBEHHS CETECH DIICKTPOCBSI3H
Pa3znen 5. Cuctembl HyMepaLuy Ha CeTsX CBA3U 4
Paznen 6. Teoperuueckuii pacyér ceTeld CBA3U 7 24 6
Pasnen 7. M3yuenne NpoTOKOJIOB U YTUIUT CETU 12 4
HuTepHer
Hroro B cemectpe: 17 34 30
Hroro 17 0 34 0 30

Paznen 6

Teopernueckuii pacuéT ceTei cBs3H

HpaKTI/I‘{CCKaﬂ TIOATOTOBKA  3aKJIOYA€TCA B HEIIOCPECACTBEHHOM  BBIIIOJTHCHHUH

00y4arolMMHCST  ONPEIENEHHBIX  TPYIOBBIX  (YHKLHH,
IPO(ECCHOHANBHOM AESATEIbHOCTBIO.

CBs3aHHBIX

¢ Oynymei

Tema 6.1

OCHOBBI TEOPUH MacCOBOT'O OOCIY)KUBaHMUS [UIs aHAJIN3a CEeTEH
cBs3u. Onpenenennsi. COOTBETCTBHE TEOPHU OYepeAeh U ceTei
cesi3u. [IpocTeiias oHONMMHEHHAs MOAENb 00CITy )KUBaHUSL.
CpeH1e HHTEHCUBHOCTH TOCTYIUICHHS U 00CITy)KMBaHHS




3as1BOK. ITapaMeTpsl ceTn, KOTOpBIe OyIyT PaCCUHTHIBATHCS C

MOMOLILIO TEOPUHU OYEPE/IEH, UX TIPEABAPUTEILHAS OLEHKA. 4.5. KypcoBoe npoekTHpoBaHHe/ BHIOIHEHHE KYPCOBOH paboThI

Cumponuka Kennanna YueOGHbIM IUIaHOM HE MPEYyCMOTPEHO

Tema 6.2 Pacnipenenenus ciayuaifnbix BennuuH. Ciiydaiinas BeauuuHa u eé

XapaKTepPUCTUKH. PasiiyHble pacrpeiesieHust ClryaiHoi
4.6. CamocTostenbHas paboTa 00yyYaronxcs

BenuuuHbl. COOTBETCTBUE PacHpe/ieNieHU CilydaiiHON BETHYHHBI o
Buzpl camocToATeNnbHOM paboThI U €e TPYI0EMKOCTh IPUBECHBI B Ta0IHILIE 7.

pa3nuuHbIM MapaMmeTpaM cerell cBs3u. Pacnpenenenue Ilyaccona

Tema 6.3 Cucremer M/M/1, M/M/q, M/M/g/m, M/G/1. Jlnarpamma Tab6nua 7 — Bubl caMOCTOATENbHOM paboThI H e TPYA0eMKOCTh

cocrosiHu# (1erns MapkoBa). BeiBox popMyIibl pn — HAX0XKACHUS . Bceero, | Cewmectp 6,
‘ , . . Bupn camocrositenbHON paboTh
CHCTEMBI B COCTOSIHUHM ‘B HaKoNuTene n 3asBok’. Pacuér cpenneit Jac gac
HPOU3BOAUTENBHOCTH CUCTEMBL. PacuéT EMKOCTH HAKOIUTEJIS. 1 2 3
®opmyna Jlurtina. Pacuér cpenHero BpeMeHN HaXO0XkKICHUS W3yuenne TeOPETHUECKOro MaTepraa 14 14
3asBKH B cicTeMe. Pacuér cpesHero BpeMeH! HaX 0K IEeHUs mucupmms (TO)
Kypcosoe npoekruposanue (KII, KP)
3asBKHU B oYepenu
T ca T 5 — N Pacuerno-rpaduueckue 3ananus (PI'3)
ema 6. €KOTOpble OCOOEHHOCTH CETH JIMHUH CBA3U. ANIPOKCUMALUS Boimoxmenne pedepara (P)
Kneitapoka. Teopema Jlxexkcona TTOArOTOBKA K TEKYLLEMy KOHTPOIO 4 W
ycneBaemoctd (TKY)
4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS Jomamnee 3apanue (J13)
TeMbl MPaKTUUECKUX 3aHATHH U UX TPYAOEMKOCTb IPUBE/ICHBI B TAOIHLE 5. KonTtposbable paboTs 3a04HuK0B (KP3)
INoaroroBka K NPOMEXYTOUHOI ) )
Tabmuma 5 — IIpakTudecKue 3aHATHSI U UX TPYJOCMKOCTh arrecramyu (I1A)
W3 mux Ne Bcero: 30 30
Ne | Temsl npaktuueckux | POpMbl IpaKTUUECKHX | TpyJoOeMKOCTb, |MPaKTHYECKOM |paszaena
o/ 3aHATUI 3aHATUI (gac) MOATOTOBKH, | TUCIAIT
(uac) JIMHBI 5. IlepeyeHb yueOHO-METOANUECKOrO OOECIEYEHHS
Y4eGHBIM ILIAHOM He TPEyCMOTPEHO UL CAMOCTOATEIIBHOM paboThl 00yUAONINXCA 110 JUCHUILTHHE (MOIYIII0)
[ [ YueGHO-MeTOIMYECKHE MaTepuaibl IJIsi CaMOCTOATENbHOH paboThl 00ydaromuXcsl yKa3aHbl B
Bcero . 7-11.

6. IlepedeHb MeUaTHBIX U AIEKTPOHHBIX YYEOHBIX U3TaHUN
IepeueHp neyaTHbIX U AIEKTPOHHBIX YUEOHBIX U3AaHUI IPUBEACH B Tabuie 8.
Tabnuna 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX yUeOHBIX M3JIaHUI

4.4. JlaGopaTopHbie 3aHATHS
TeMbl 1a00PaTOPHBIX 3aHITHI U UX TPYA0EMKOCTb IIPUBEICHBI B TA0IHIIE 6.

UTudyp/ Konuuectso sx3eMIULSIpoB B
Tabauua 6 — JlabopaTopHbIe 3aHITHS U UX TPYJAOEMKOCTh p Bubnuorpadpuyeckas ccpuika 6uboTeKe
URL anpec
W3 Hux Ne (KpOMe 3IIEKTPOHHBIX IK3EMILTLIPOB)
Ne Hammenosanme 1a60paTopHBIX paboT TpynoeMKoCTb, | MPAKTHYECKOH | pasnena 681.3 552 | beprcekac 1., Fannarep P. Cetu nepenaun 15
n/n (gac) MOJTOTOBKH, | JUCIUIIT JaHHBIX. — M.: Mup, 1989
(sac) JIMHBI 004(075) | Onucpep B.I'., Onupep H.A.. Kommsrotephbie | 50
Cemectp 6
0-54 ceTH. [IpuHIMIIBI, TEXHOIOTHH, TPOTOKOJIBI:
1 | M3yueHue ceTeBbIX IPOTOKOJIOB U yTUIUT 12 7
= Yuebuuk s By30B. 4-¢ u3a. — CII6.: [Turep,
2 | IIpoexTupoBaHUE BHIYMCIUTENBHBIX CETEH. 4 6
Mertonst Teopun rpadoB asst pacuéra cereit 2012. 944 ¢
CBSI3U 004 C81 CoBpeMeHHbIE KOMIIBIOTEPHbIE CETH. 2-¢ U3l | 6
3 | IIpoekTHpOBaHUE BHIYUCIUTEIBHBIX CETEH. 8 6 / B. Cromumunre. — CII6.: TTurep, 2003
OrTiManbHEIT aNrOPUTM [TOCTPOCHHS 004 K 90 TexHOIOrHY KOPHOPATUBHBIX ceTeil / M. 1
MUHUMATBHOH CETH € 32/[aHHBIMH Kynbrun. — CII6. : [IUTEP, 1999. — 700 ¢
OrpaHHYCHHSIMH : :
” 621.391 CeTH CBSI3U: IPOTOKOJIBI, MOJEITPOBAHNE, 14
4 | KommyTanyst KaHaJI0B, COOOIICHUH, TAKETOB 10 6
1133 anamu3: B 2 ku. / [lIBapiy M. — M. : Hayka,
Bcero 34
1992.-336 ¢




004 b 20 banonun, H. A. becipoBoanbie 60
nepcoHalbHble ceTH: yueOHoe nocobue / H.
A. bononun, M. b. Ceprees; CIIBI'YAIL -
CII6.: 'OV BIIO "CIIOI'YAII", 2012. - 60 ¢

Ne /i HaumenoBanue

Amnanusarop tpaduka (sniffer) Wireshark

621.395 Tlomppmreitn b.C. CucreMbl KOMMyTanuu: 5
63 Vueonuk gt BY3os. — CIIb.: BXB — Cankr-
IMerepOypr, 2003. —318 ¢

004 178 Wpsun k., Xapas /1. [lepenaua naHHbIX B 5
ceTsx: MHKeHepHbIit noaxox. - CI16: BXB-
IMerepOypr, 2003

8.2. Ilepeuenn MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONIb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTENIbHOTO MPOLECCa 110 AUCLHUILUINHE

[lepeuenp ucnonb3yeMblX HH(YOPMALMOHHO-CIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Tabauna 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne ii/m HaunmenoBanue

He npexycmoTpeno

9. MatepuanbHo-TexHHUYEeCKas 0a3a
CocTtaB  MaTepHalbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOH Ui  OCYIIECTBICHHS
00pa30BaTeILHOrO MPOoIIecca MO TUCLMILTHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHIECKON 6a3bl

621.395P | Pocnsaxos, A. B. Cern noctymna: yuebHOoe 10
75 nocobue. - M. : ['opsyas nuHus - Tenekom,
2008.-96 ¢
621.396 C | Cxmsapos, O. K. Booxonno-ontuueckue cetu | 24
43 U CHCTEMBI CBSI3M : yueOHOe mocobue. - 2-¢
u3n., crep. - CII6.: Jlans, 2010. - 272 ¢
621.395 T | TenedonHast CBsI3b: MPOLLIOE, HACTOSIIIEE, 1
31 Oynymee: MaTepuanbl IIATbIX HayUHBIX

YTCHUH, TOCBAIICHHBIX JIHIO paJHo -
Hpa3HIKY PabOTHUKOB BCEX OTPAciIel CBS3H
(5 mas 2012 r. ) / Lentp. my3eit cBsizu um. A.
C. Ilonosa; pen. H. A. bopucosa. — CII6:
IIMC um. A.C. TTomoBa, 2012. - 111 ¢

Ne HanmeHoBaHHe COCTaBHOW YacTu Howmep ayauropuu
/o MaTepuabHO-TEXHUYECKOW 0a3bl (pu HEOOXOTUMOCTH )

JleximonHas ay muTopus

2 | KomnbroTepHslii ki1acc

004 T 98 Troxtun, M. ®@. Cucremsl MuTepHeT- 1
teneBuaeHus. - M.: [opstuas muHAS -
Tenexom, 2008. - 320 ¢

10. OueHouHBIE CpeCTBa IS IPOBEJICHUS IPOMEKYTOUHOM aTTECTALNH
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
o0yyaromuxcs 1o JUCHUIUIMHE NpUBEJeH B Tadauie 13.
Tabnmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJISl POBEICHHUS TIPOMEKYTOYHON aTTeCTAIlII

Bun HpOMe)I(yTO'—IHOﬁ aTTCCTaluu HepequL OILICHOYHBIX CPCICTB

004.9T 31 | TenekoMMyHHKAlMOHHbIE TEXHOJIOTHH. 3
Beenenue B Texnonorun GSM: yuebHoe
nocobue / C. b. Makapos [u ap.]. - 2-e u3.,
uchp. - M.: Akagemus, 2008. - 256 ¢

DK3aMeH Crucok BOIIPOCOB K 9K3aMCHY

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOMH ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJNICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTUCLMIUTHHBI
npuBezieH B Tabuune 9.

10.2. B kadecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YaIOIIMMHUCS TPUMEHSETCS S5-0ajuIbHasi IIKala OLUEHKH CPOPMUPOBAHHOCTH
KOMITIETEHIIMH, KOTOpasi mpuBezieHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BATHCS
100-0annpHast  mIKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMbl  YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAaHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepun oueHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETEHIIMI

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-0a/uTbHas IKaIa paKTep bopmp

Tabmuma 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOr0O OO€CNEUEeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIbHOrO IpoLIecca M0 JUCLHUILIHHE.
TlepeueHp UCTIONB3yEMOro NPOrpaMMHOro odecrieueHu s npeacTasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, II0CJIEJ0BATENIbHO U TPAMOTHO €0 M371araeT;

— ONMpasCh Ha 3HAHHUS OCHOBHOH U IONOJHUTEIBHOH JIHTEPaTypHl,
TECHO MPHBSA3BIBAECT YCBOCHHbIC HAYUYHBIEC MOJNIOKEHHS C IPAKTHYECKON
JIeATEIbHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBaeT M apTyMEHTUPYET BBIIBHTacMble UM HICH;

— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;

— cBOOOJTHO BII4JICCT CHCTEMOM CHEIMaIN3HPOBAHHBIX OHATHI.

«OTJIIMIHO»
<GauTCHO»




CHUTHAJI ?

burogsrit uatepsan (bit time, bt) 100 He. 3agepxkka nepenaun 20 mxc. Uemy
paBHA CKOPOCTb MEPEaAyH 110 KaHaly?

(=)

Ckopoctb nepenauu B oqaomonosoit (SMF, Single Mode Fibre) BoiokoHHO#
ontraeckoii unuu sz (BOJIC) 5 I'6ur/c. Yemy paBHA CKOPOCTD
pacnpoCcTpaHeHUs ONITHYECKOro curHana?

VkaxkuTe 3HAUCHHS 3aICPXKEK Mepeadn 7 MaKeTOB CO3JAONINX CPEIHIO
daykTyanuto (jitter) nepenauu makeros 1 mc.

PO = [ =

Hanummre nudpoBoii moTok naHHBIX, 00pa3yeMbIX IPH UMITYJILCHO-KOI0BOM

monyisinuu (Pulse Code Modulation, PCM) ju1st aHainoroBoro curxaina
A

2000 y

1500
1000 cesfb i f Y
500,/ 0.0 \
0 L~

Ouerxa kommnere XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI
5-0asuibHas MKajIa paKtep P
— 00yyaronMiicsi TBEPAO YCBOWI NPOrpaMMHBII MaTepHall, TPaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSA3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOH JAESATEIbHOCTHIO
«3AUTEHO»
HAIPaBJICHUS;
— apryMEHTHPYET HayuHbIe ITOJI0KESHUS;
— JieJIaeT BBIBOJIBI U 00OOIICHUS;
— BJIaJICET CUCTEMOH CICLMAIN3UPOBAHHbIX OHSTHH.
— 00y4aroNMIACS YCBOWJI TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepual,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYIIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO .
— HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
«3AUTEHO»
HAIpaBJICHUS;
— c1ab0 apryMEHTUPYET HaY4HBIC ITOJIOKEHHS;
— 3aTpyAHsIeTCs B hOPMYIMPOBAHUY BBIBOIOB U 0000IICHNIA;
— YaCTHUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.
— oOyyaronuiicss He YCBOWJI 3HAYMTEIbHOH 4YacTH NPOrpaMMHOIO
Marepuana;
— JOIyCKaeT  CyLIeCTBEHHble  OMMOKM M HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHTEIILHOY ;
HE 3ATTCHOY paccMoTpeH!H PobieM B KOHKPETHOM HallpaBJICHHY;
— HUCTIBITBIBAET TPYJHOCTH B NPAKTHYECKOM MPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBAThH HAYYHbIE MOJIOKECHHS;
— He (hOPMYIUPYET BBIBOAOB M 0000IICHHUIA.

Yemy paBHa yacToTa quckperusaunu quddepeHnnanbHoi (1ebTa) HMITyIbCHO-
konooit moxyisiuu (Differential/Delta Pulse Code Modulation, DPCM) npu
pacuére ckopocTH 6a30BOro KU(GPOBOTro KaHaia (IIEMEHTAPHOTO KaHaa
uUQpOBbIX TesePOHHBIX ceTeit)?

Kakas mocieioBaTeIbHOCTb OUT 3aKOIMPOBAHA CUTHAJIOM ' — ' ' 1 vt 111
npu ucrnonb3oBanun KoaupoBku MLT-3 (ucmonbe3yercs B Fast Ethernet 802.3u
100BASE-TX, CDDI)?

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS MIIX HHBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uis 9K3aMeHa npeacTaBIeHbl B Tabmuie 15.

Tabnuua 15 — Borpocs! (3a1a4mn) Aist 9K3aMeHa

Kakoe xonudecTBO aMuuty 1 (Ha oHy (asy) UCIOIb3yeT KBapaTHYHAS
amruTy qHast Moy QAM-64 (npsimoyroibHas) (ucnosnbdyercs B Wi-Fi
802.11a/g/n, WiMAX 802.16a/e)?

Beinonuure nepemexxenne HHGOPMAILMU Ha NOCIEI0BATEIEHOCTH OUT
01001111010111111.

~N = |\ =

CrekTp JMHMH CBSI3U PACIoNIOXKeH B quanaszoHe 2,5-3 I'T'u. [Ing konupoBaHust
uH(OpPMaLUK HCIIOIb3YeTCs KBaJpaTHYHAs aMIUTUTYAHas Mogysiuus QAM-32
(mpsimoyrosbHas). YeMy paBHa MakcHMalibHasi OUTOBAsi CKOPOCTh JIMHUH CBSI3H?

Ne Kon
o ITepeuens Bonpocos (3anau) AJ1st SK3aMeHa UHJMKA
I Topa
1 | Hapucyiite cxemy cTalmOHapHOH TeneOHHOM CeTH. TIK-

2 | HazoBute 061acTh ceTell CBA3M, B KOTOPOH MPUMEHSIOTCS CTaHaapTsl nepenaun | 2.3.1
undopmauuu: FCC (CIIA), CENELEC-A,B (EBpona), IEC 61334. K-

3 | Knaccuduuupyiite no Bcem npu3HakaMm KiacCupUKaIMU dJIEKTPOCBS3U CETh Ha 2¥.1
kpucraswie (network on chip, NoC). [K-

4 | IlpuHuun opraHu3aiuy (TUI nepeaBaeMoil HHYOPMALIUH, PEXKUM TIepeladH, ¢ 2.B.1
MOMOIL[BIO KAKOTO (PU3HUECKOro SBICHHS IIPUPO/IbI OCYIIECTBISIETCS Iepeaya,
MOOHIIBHOCTb) TIOIBHKHON (MOOHIIBHOMN) ONTHYECKOW BOJTOKOHHO#

BHCOTENC)OHHOI CeTH.

5 | Yem konientparop (hub) syunie Mmapuipytusaropa (router)?

6 | ITouck TpeGyeMOro BbIXOJHOTO MOPTA B y3JIe KOMMYTAIIUK 3TO HHCKCALIHS,
MHKAICYJISLHs, KOMMYTalUs, aBTOPU3ALUs, HACHTH(OUKALMS, (PparMeHTalus UITH
YTO-TO Jipyroe?

7 | Hapucyiite cetb: 3 y3i1a koMmMyTauuu, 4 abOHEeHTa, 5 TUHUI CBs3H, 4 BOJHOBBIX
kanana WDMA, 1 konoseiii kanan CDMA, 4 BpemenHbIX Kanana TDMA, 1
noJisipu3anroHHbIA KaHas PDM, ¢ HCIOIb30BaHUEM JIOCTYTIA ‘C OTIPOCOM .

8 | K kakomy THIy curHana (aHaJIOroBbli, IM(POBOH, KAKOH-TO pyroif) oTHOCUTCS

HaszoBure Tpu criocoda 60ps6sI ¢ Tynukamu (deadlockamu) B cety,
rapaHTHpyoie 3amuty ot Tynuka (deadlocka).

[puHuMn paboTHI AIEKTPOMArHUTHOTO Tenerpada, BIiepBbie
npojemMorcTprpoBaHHoro B 1832 roay B Poccun I1.J1. IllnmuHrom.

S N\O — |0 —

Co3spnaiite nepapxudeckyo (1) Hymepanuto i 12 00bEKTOB HCHONB3Ys OJTHO- U
TpéX-3HauHbIe (B Ipe/iesiax OJHOrO YPOBHS) ajpeca (B [IECTHAAATSPUIHO
CHCTEME CUHMCIICHHS).

Mesxaynapoausiit Homep abonenta (MHA) crannonapHoii TenedoHHON ceTr
242892341097129. Uemy paBeH Kox 30HbI BceMupHoii Hymepauuu (K3BH)?

NN — N

Kaxue éMKOCTH HyMepaluu MOTYT BBIACISTBCS JUISl OTHOTO OIEPaTopa B peecTpe
poccuiickoii cucrems! 1 mana Hymeparuu (01.09.2015) dpenepanbaoro
arenrcTBa cBsizu (POCCBA3b)?

[\S)

Kakoii HOMep co crarroHapHOro TeneOHHOTo anmapara ropoaa 3arped (ko
ropoza 1) crpanst XopBatust (koj 30HbI BcemupHoi Hymepaiuu (K3BH) 385),
HaxozsIelics B 30He KONOB 30H BcemupHoi HyMmeparuu (K3BH) “Espomna 3**,
4**” gano Habpatk, YTOOBI MO3BOHUTH A00OHEHTY HOMEp 87654321 criyTHUKOBOM
ceru Inmarsat (ko 30HbI BcemupHoii Hymepatun (K3BH) 870 — O6wwuii kox
JocTyna K cetu)?

Emxocts Hakonmtens (H) B nmpocTeiieit oqHONMMHENHOM Moeny 00CTy )KUBaHUS
(ITOMO) paBHra 29. Yemy paBeH MakCHMaJIbHBIN pa3Mep odepean?




2 | Teopus maccoBoro oociyxuBanus (TMO). KosdduimeHnT ncnonb3oBanus
5 | (3arpy3ku) cucTeMsl p Beerga <l. Cpeamsia annna ouepenu (6e3 yuéra o6pabaTbiBaeMbIx
sasBok) Beerya: <0; =0; <0.5; <<1; <1; <1; =1; >1; >1; >>1; >3.1; >10; >100?

2 | 3anumure cumBonnky Kenpania s cucremst: B call-nentpe pabotator 10
6 | TenedoOHHBIX OMEPAaTOPOB, pabOTy KOTOPBIX PEryaupyeT Aucrerdep. 16-
BXOZI0BOM MHOTOKaHAJbHbIN KOMMYTATOpP CIIOCOOCH XpaHUTh 20 3BOHKOB.
3BOHKH 00pabaThIBAIOTCS COTTIACHO NOTOKY Dpianra nopsiaka 4 (E4) u
MOCTYIIAIOT COTIACHO NOTOKY Opinanra nopsiaka 6 (Ee).

2 | Cucrema M/M/1. CpenHsisi MHTEHCHBHOCTB HOCTYIUICHHS 3asiBOK A = 250.
7 | CpenHsisi HHTEHCHMBHOCTH 00paboTKH 3asB0K | = 300. YeMy paBHA BEPOATHOCTh
(po) HAXOXKJICHUSI CUCTEMBI B COCTOSIHUM ‘B Hakonutesie 0 maketoB’?

2 | Cucrema M/M/1/14. CpenHsiss MHTEHCUBHOCTB MTOCTYIUICHHS 3alIPOCOB Ha

8 | ycranoBky coenuuenus A = 30, CpeHsis HHTEHCUBHOCTB 06PabOTKH 3aIpOCOB
= 32. CpeaHsisi IPOU3BOUTEILHOCTH CUCTEMBI (C YYETOM TOTO, YTO B CHCTEME HE
BCerJia ecTh 3anpockl) paBHa: 2,1; 28,8; 30; 30,5; 31,9; 32; 32,1; 62; .

2 | UeMy paBHO cpe/iHee KOIMYECTBO MAKETOB B CHCTEME (IAKETHI B 04epey + 0OpabdaTiBaeMble
M
MaKeThl) E”M M1 eciu cpenHAs MHTEHCUBHOCTD MIOCTYTLIEHUs makeToB A = 1000,

el

CpeIHsisl MFHTEHCHBHOCTh 00paboTku makeToB | = 1005?

B kaxom ciyuae [P maker Bepcun 4, mpoXoasmiuii OT XOCTa HICTOYHUKA 10 XOCTa
npuéMHUKa yepes 6 cereil, Hu pa3y He OyzeT (parMeHTHPOBATHCA?

Wnér ormpaska [P-makera. [{ns [P-agpeca storo IP-nakera 3anuce B
ARP-tabnuue ects. CereBoro unrepdeiica ¢ Takum [P-agpecom B cetn
(momaeprkuBaroliei mupokoserianue) Her. Paboraer nporokon ARP (Address
Resolution Protocol). Uro npousoiiaér ¢ IP-naketom?

—_— WO W

3 | 3aronoBok [P-makera Bepcuu 6 BBIMISANUT CIEAYIOIUM 00pa3oM (3anuch

2 | cormacao RFC 791 (1981 ron)):

0x64080661 32A6678F A732393E 3A09FEF9_570C98C9_000001CD_00F9C
CE2 _A198145B_0489B49E 78606007. I'ne naxoaurcs none ‘I[Ipuopurer’?
Yemy paBHO 3HAUEHHE 3TOTO MOJIS?

3 | Komy mnér DNS-3anpoc DNS-cepsep yposHs DNS-kineHTa 11 perenus
3 | obpaTHoii 3a/1a4u IPU HEPEKYPCHBHOMW (MHTEPATHBHOM) CXEMe pa3pelieHust UMEH?

[lepeueHbp TeM KOHTPOJBHBIX PAabOT 1O AMCHMIUIMHE OOYYarOUIMXCs 3a0YHOH (OPMBI
0o0y4eHus, peIcTaBIeHb! B Tabmune 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padoT

Ne n/n [lepeueHb KOHTPOJIBHBIX PA0OT

He npenycmotpeno

Bomnpocs! (3agaun) 1uist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ms 3auera / qudg. 3agera

Kopn

Ne /i Ilepeyens BompocoB (3amgay) mis 3adera / qudd. 3aueTa
P P (an2) 1 ndd HHJIUKATOpa

Y4eOHBIM IIAHOM HE IMPEAYCMOTPEHO

IepeueHb TeM JUsi KypCOBOTO POEKTHPOBAHWUS/BHIIOIHEHUS KypCOBOH pabGoOThI
npeJIcTaBIeHb! B Taduue 17.
Tabnuna 17 — [NepeyeHb TeM I KypCOBOTO IIPOSKTHPOBAHUSA/BBIIOIHEHUS KYPCOBOIl paboThI

No /i [puMepHBIii epedeHb TeM ISl KypCOBOTO NPOSKTUPOBAHUS/BBIIOIHEHHS
B KYpCOBOM paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui mpoBeleHUs MPOMEKYTOYHOW aTTECTAllMd B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabnuua 18 — [IpumepHsIii nepedeHb BOMPOCOB VISl TECTOB

Kox

Ne ri/mt [IpuMepHBIii IepevdeHb BOIIPOCOB ISl TECTOB
HMHJUKaTopa

10.4. Meroguueckue  Marepuaigbl, — ONPEACIAIOMNE  HPOLEAYpHl  OLEHHBAHHSA
HWHJMKATOPOB, XapaKTepHU3YIOIIMX JTambl (OPMHUPOBAHMS KOMIETECHLMH, coaepxarcs B
JIOKIBbHBIX HOpMaTuBHBIX aktax [ YAII, pernaMeHTUpPYIOIIMX HOPSAOK M IPOLELYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00YUYaroIInXCs
I'VAIL

11. Meroauueckne yka3aHus Ui 00y4aronuXxcs 0 OCBOCHUIO TUCIIUTIIIMHBI

11.1. Meronuueckue yka3aHus Juls OOy4alOI[MXCS [0 OCBOGHHIO JICKLIMOHHOTO
MaTepuana

OcHOBHOE Ha3Hau€HHE JIEKLIMOHHOIO MaTepuana — JIOTUYECKH CTPOiHOe, CHCTEeMHOE,
rIyOOKOe W SICHOE HW3JIOXKEHHE ydeOHOro marepuana. HazHaueHue COBpPEMEHHOW JICKIIHU B
paMKax AWUCIUILUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO WH(OPMAILHUIO MO TEME, a B OCBOCHHUHU
(yHIaMeHTaNBHBIX MPOOJEM JAWMCHUIUIMHBL, METOJOB HAYYHOTO IO3HAHWS, HOBEHIINX
JIOCTHIKCHUN HayYHOW MBICTH. B ydeOHOM mmporecce JEKIHs BBITOIHSIET METOI0JIOTHIECKYIO,
OpraHU3aHOHHYI0 U HHGOPMAIMOHHY0 (YHKIMHU. JISKIUs pacKphIBaeT MOHATHIHHBIA anmapaT
KOHKpPETHOW 001acTH 3HaHUs, €€ MpOOJEeMBl, JaeT LEJbHOE MPEACTAaBICHUE O AUCLHUIUIMHE,
MMOKA3bIBAET B3aUMOCBS3b C IPYTUMHU TUCIUILTHHAMHU.

[lraHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAOIIUMHUCS JIEKIIMOHHOTO MaTepraia:

— TIONly4e€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAaHUH, YPOBEHBb
KOTOPBIX ONpPENENsIeTCs LIeJIeBOM YCTAaHOBKOM K KaX /10l KOHKPETHOU TeMe;

— MOJIyYeHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTeNIeM;

— pa3BuTHE NOPO(ECCHOHANBHO-ICIOBBIX  KayecTB, JIIOOBH K  MNpEeAMETy |
CaMOCTOSTEILHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO /ISl CAMOCTOSATEIILHOM PaboThI;

— TOJy4YeHHE 3HAHMA O COBPEMEHHOM YpPOBHE pPa3BUTHS HAayKH M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMKANILINE TOMIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBLACIATH TJIABHBIC MBICIH U
[IOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  PasIMYHBIX
(opmynupoBkax);

— MOJyYeHHEe TOYHOTO MOHMMAHHUS BCEX HEOOXOJANMBIX TEPMUHOB U TMTOHSTHH.

JIlexMOHHBI  MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpaled ClaioB U
WCTIOJb30BAHUEM PA3aTOYHOTO MaTepualia MpHU TPOBEJCHHH KOPOTKUX JHUCKyCcCHH 00
0COOEHHOCTSIX MPUMEHEHHSI OT/ACIbHBIX TEMATHK T10 JUCILHIUINHE.

CTpyKTypa Npe0CTaBACHHUS JICKIIMOHHOTO MaTepraia;

— Bseaenune. Onucanne MHOrooOpasusi ceTeid CBsi31 Ha IIaHeTe 3eMils.

— Kraccudukauus pa3inuHbIX THIOB CBS3H.

— Ilomaya 6a30BBIX MOHSATHIA, ONpPEACICHHUN, TEPMHHOB, METOIOB, MPUMCHSIEMBIX B

CETSAX CBS3U.

—  OOcyx/ieHre Ha3HauCHNUS JIEKTPOCBs3u. EE monb3bl U Bpea 11 JroeH.

— Hcropus snextpocszu. KiroueBbie MOMEHTBI, HICH.

— Hymepamus B ceTsx CBSI3U.

— IlpumeHeHNE OCHOB TEOPHH MACCOBOTO OOCITY>KHBAHUS IJIs PAcUETa CETCH CBS3H.




11.2. Meroauuecknue yka3aHusi Uil OOYYarOUIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BhIMONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh H
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(HUKAMOHHOW XapaKTEPUCTUKON OO0YYaroIIerocs.
BeinosnHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPUSATHI.

BrimonHenne 1a00paTOpHBIX PabOT 00ydaromMMCs SIBISIETCSI HEOTHEMJICMOH YacThIO
H3y4YeHHS] AUCLUUIUIMHBI, ONpeneseMoi ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecrieunBaIOIIM PELIEHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIIINHBL;

— 3aKpeIUICHHE, Pa3BUTHE M JACTAIM3aLUsl TCOPETUYECKUX 3HAHWH, NMOJYYEHHBIX Ha
JIEKLIHUAX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 HU3y4aeMOW THCIMILIHHE;

— npuoOpeTeHHE  HaBBIKOB ~ CaMOCTOSTENBHOH — paboTel €
obopymoBaHHEeM U PUOOpPaMHu.

11a60paTOPHBIM

3aganue U TpeOGOBAHUS K NPOBEACHUIO 1a00paTOPHBIX paboT

Jlabopamopnas paboma Nel. H3zyuenue cemesvix nponoKonos u ymuium

Lens pabotsr: u3yueHue ceteBoix mporokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP,
DNS ¢ nomolpto ceTeBbIX yTHIUT arp, ipconfig, ping, tracert, cereBbix HacTpoek OC u
aHanmmu3atopa Tpaduka wireshark.

CereBble yTuinnThl, HacTpoiiku OC, aHanu3aTop Tpaduka, CeTeBbIie MPOTOKOIBI H3yYarOTCs
CTYJICHTOM CaMOCTOSITEJILHO.

BapuanTs! 3aganuii:

Bap. IMapameTpsbl
Haiitu coobenus 06 DNS.TC (mpsimast DHCP.IP-anpec
IPv4.DF CIIEYIOIIEeTO
oIIMOKax B CETH 3a/1a4a)

DHCP-cepBepa

Haiiti xomnbroTepsl
JIOKaJIbHOU CeTH,

ARP-3anpocom u ARP-

nslookup NAME TCP.BoipaBauBanue paboraromue B X
HACTOSILIUI MOMEHT
1o nporokoiy IPv6
C nomorsto
aHanmaHTlopa S — DNS./lononHuTensHa
V3HATE BPEM MERTY ICMP Jlononantensroe. | TCP.Vka3arens 1
[P-anpec CPOYHOCTHU uHpopmanms.[lanHbie

(npsimast 3aja4a)

5 |oTBETOM
DKCTIepUMEHTAIIEHO
Y3HaTb 110 KAKOMy DHCP.IP-apec
IPv6.Homep Bepcuu IIPOTOKOJLY BBIIOJIHSIETCS ’ X

DHCP-arenra
JIOCTYI K Mankam

JpYroro KOMIbloTepa

ICMP.Jaunbie.Ciyuaiin | IPv4.DSCP.

3 |ARP.Jlnuna AA bie Bapuant

3aja4a)

DNS.RD (obpaTnas

Bap. IapameTpsl
Y3HaTh, Yyepe3 KaKkoi
THII CETEBOTO .
CTpOHCTBA (IIMHA. ipconfig. Apera

nslookup NAME ioﬂp CHTDATO (huf)) UCTEKaeT B X

NAME2 LCHTPATOP .7 BBIJaBa€MOM
koMmyTaTop (switch))

. uHpopmaun

KOMIBIOTEP COSMHEH ¢
CETBIO

IPv4.Tun cepsica.D ICMP.[lannsie.IP-3aromno Ethernet. SED DNS.RA (mpsimast
BOK 3aj1aua)

N DKCHEepUMEHTAIBEHO
4 Hacrpoiika 3HATh [0 KAKMM TTallKaM

OC.CaoiictBa.Ilognepx ysHam TCP.I1apametpsl.Pa3

YAaNEHHOTO0 KOMIbIOTEpa X

ka.IlogpoduocTr. duzny Mep ONIUU
o XOZWIHN C APYrOro
eckuii axpec
KOMIIbIOTEPA
1Pv4.O6mas wiia DNS.Konnuectso
’ UDP.Iopt ucrounnka |DHCP.[Anuna AA  |3ammceii 3anpocoB

ImaKeTa

(psiMas 3a1a4a)

Haiitu B cetu kagpsl

npotokonoB HTTP u

HTTPS

BbIJJaBaEMOM
uH(pOpMaLHU

5
Etherner, B koTopsie
BJIOJKEHBI AKETHI, HE TCP.FIN nslookup [no]ve X
COOTBETCTBYIOIINE THITY
monst T
. DNS./lonoaauTensHa
JloGaBnenue ipconfig. MAC-anpec A
N N s uapopmarus.nnna
nuHamudeckoi 3amucu B|[Pv6.IIpuopurer B BBIIABAEMOI
tabnuy ARP uHpopmauu TIOIMA AAHHBIX
(obparHas 3a/1a4a)
CpaBHHTD
6 MapuUIpyThl, BpeMs
Bpewmst )KU3HH 3a1HucH B OTIJTKA 1 KAUCCTBO
TCP./lanHbie CBSI3U JI0 pa3HbIX [P- X
KDIlle DNS A o p
aJIpecoB,
3aKpeIUIEHHBIX 32
OJIHMM CalTOM
ipconfig.IP-anpec B
IPv4.KonTponbHas P E1F-anp DNS.Tum orBera
DHCP.Konx onepaunu BbIJIaBaCMOM
CyMMa 3arojioBka (npsimast 3aaua)
uHpOpMAIUH
Haiitu makeTsr
7 Pa3HbBIX KaHAIBHBIX
MPOTOKOJIOB
Pa3mep monst maHHBIX . .
TCP-cermenra ping— (Hanipuwvep, X
Ethernet, Wi-Fi,
BlueTooth,
TokenRing)
DNS.KonnyecTBo
IPv4.1P-anpec UDP./{nuna N
Ethernet. DA P o A 3anmceil OTBETOB
HCTOYHUKA JerTarpaMMsl
(oOpatHas 3a1a4a)
8 BusyanbsHo n3yumnts tracert. Bpemst
a3HUILY B UH Ml | II aun-npuémMa B
arp N pasuuiy ¢opmarn epen puc X




Bap.

IMapamer)

bl

V3HaTh CKOJIbKO IP-

Bap.

IMapamerT

bl

16

MAC.OUI

DNS.Otser.Tun (npsimas

3a/a4a)

C IIOMOIIIBIO
aHanu3aropa
Tpaduka y3HaTh
Bpems Mexay TCP-
CErMEHTOM «3arpoc
Ha YCTaHOBKY
COEJIMHEHUS» U
TCP-cermenTOM
«IOATBEPXKICHUE
YCTAaHOBKH
COEJTMHEHUSD)

DHCP.AA xiueHTa

IPv4.ITapamerpsl. laHHbI
e

arp —v

DKCIEePUMEHTAIBHO
y3HATh Ha KaKue
CTpaHHMIIbI CAUTOB B
Opay3epe Xoamu ¢
IPYroro
KOMIIBIOTEpa

IPv4.IP-axpec aJipecoB DNS. lononuurensHa
arp —a COOTBETCTBYET s uHpopmarms. Vims
9 Ha3HAYCHUs
OJTHOMY JIOMEHHOMY | (TIpsiMasi 3a/1a4a)
UMEHH
nslookup [no]defname | TCP.URG ping —s X
DNS.KonnuectBo
ping Ha 3anuceit
mupokoBemmartenbHelii [ [Pv6.MeTka notoka MOJIHOMOYHBIX DHCP.Illaru
IP-anpec cepBepoB UMEH
(mpsimasi 3a1a4a)
10 Hacrpoiixa
OC.O6uwme.CpoiictBa. T
CP/IP.Cpoiicta.O01ue. UDP KontporbHas
Hcnons3oBaTh tracert -w X
o cymma
CIICAY oL
IP-anpec.Macka
MOJICETH
Ethernet.T IPv4.Iapametp. Pasvep nslookup [no]recurse| TCP.PSH
OILUHU
C moMoIis0
11 | DNS TTonmomoursie aHanuzaropa Tpaduka  |ipconfig.Macka
Bephi uMEH, JlaHbie Y3HaTh BpEMs MEXLY MOJICETH B X
?sg aITJHaa s z;lqa) DHCP-coo01mennem BbIJIaBacMOM
P A 3anpoca 1 DHCP- HHpOpManIu

CO00IIIEHNEM OTBETA

17

MAC.Anpec
untepdeiica

IPv6.IP-anpec
HMCTOYHHUKA

TCP.Homep
MOATBEPIKICHUSI

DNS.OtBer.Kinacc
(obparHas 3a/1a4a)

HacTtpoiixa
OC.Cgoiictsa.lToanepx
ka.ITogpobHoCTH. Apens
a ucTeKaer

nslookup Is -t TYPE

Haiitu caiit, 3a
KOTOPBIM
3aKpEeIJICHO
HecKoJbKo [P
aJIpecoOB C Pa3HBIMHU
MMEHAMH

DNS.3ampoc.ms

18

ARP.Tun cetn

Haiitu HeckobKO
CaliToB, Mepenaromnx
undopmanuto nmo TCP
TPOTOKOITY

DNS.OtBet.Bpemst
JKM3HH (TIpsiMast
3aa4a)

DHCP.IP-anpec
KJINEHTA TeKYLIHH

ipconfig /showclassid

ICMP.Tun

IPv4.Cmemenue
(dparmenra

X

19

ARP.Tun npotokosna

IPv4.ITapamerpsr.Kon
onuuu

DNS.Otser./Jyiuna
HOJISL JAHHBIX
(npsimasi 3aa4a)

DHCP.Ums
DHCP-cepBepa

ipconfig /registerdns

UDP./lanHbie

TCP.Ilopt
HCTOYHUKA

X

20

VY3Hate puznueckuii
azpec Apyroro
KOMITBIOTEPA

IPv4.ITapamerpsr. CF

DHCP.Unentuduxa
TOpP TPaH3aAKILHH

DNS. JlononauTETRHA
st uaopmanus. Bpemst
*U3HH (oOpaTHast
3aja4a)

nslookup Is -a

ipconfig /setclassid

CpaBHUTH
HECKOJIbKO CaliTOB
IO JUTMHE MapIpyTa
JI0 HUX, BpEMEHHI
OTKJIMKa M Ka4eCTBY
CBsI3U

21

nslookup type=X

ICMP.JlononHuTENBHOE.

Wnentudukarop

TCP.RST

DHCP.Omnuun. Tun
OIIUHU

Ethernet.Pad TCP.ITopT npuémauka DHCP.Cexynnst
(npsimasi 3a1a4a)
12 IPv4 Unentudukarto
ipconfig /all ping —j p naxera X
C NOMOIIBIO yTHIIMTbI
Ethernet. FCS arp 3aKpBITh AOCTYTL IPv4.Bpemst xu3Hu DNS.3anpoc. Trm
CBOET0 KOMIIBIOTEPAa B (npsimast 3aaua)
13 WnTepHer
DHCP.IP-anpec
nslookup [no]search tracert -j KJIMEHTA X
IpeuIaraeMpli
TCP.Homep B
IPv4.Tun cepsuca.T DHCP.Tun AA [0CJIE0BATEILHOCT DNS.3anpoc.Kiace
" (oOpaTHas 3aga4a)
DKCIepPUMEHTATIBHO
14 |y3HaTh O KaKomy
MPOTOKOITY ping —w arp —d X
BBIIOJTHSAETCS] IPOCMOTP
CTpaHUIl CaliTOB B
Opay3epe
MAC. Vs usiyansbii DNS.OtBer./lanHble IPv6.Pa3mep nons DHCP.B
(oOpatHast 3a1a9a) JIAHHBIX
15 ICMP.KonTponsHas
ipconfig /renew tracert —d ; P X

cymma




Bap. IMapameTpbl
Hacrpoiixa
OC.O6ume.Coiictsa. T ‘V3HaTh Ha KaKue CalThl
CP/IP.CBoiictBa.O61mue. BBIXOIT roii IPv6 TTivur
Hcnonb3oBath UL ApYTO . ) X
N KOMITBIOTEP JIOKAIBHOW | [Iepex0I0B
CIIe Y FOILHI
. ceTH
[P-anmpec.OcHoBHO#
ILTI03
ARP.Tun onepaman |21 O HIOTHOMOURBIE |y op gy DHCP.®aiin
cepsepsl UMEH. Tun

Hacrpoiika

22 |OC.O6mme.CaoiictBa.T |ipconfig.OcHoBHOI
CP/IP.CBoiictBa.O01Me. | 1UTI03 B BEIAABAEMON IPv4.Tun cepBuca.R X

Jononuurensuo.DNS.JI |uHpopManinu
00aBUTh
ARP.AA otnpasutens | [Pv4.lanmbie DNS.OtBet.Ms DHCP.Omniuu. JlanHbI
(npsimasi 3aj1a4a) e
Hacrpoiixa
OC.O6uwe.CroiicrBa.T |.
23 | CP/IP.Croiictsa.Oume,| PeOM18-DNS-cepsepbi 8|
BbI1aBaEMOii ping —f X
Jomnonuurensuno.Ilapam S ——
erpsl IP.OcHoBHBIE pMmat
110361, J{06aBUTH
'Y3HaTh KOJIUYIECTBO
CEeTeBBIX KapT B
JIOKAIIbHOU CeTH,
CHETaHHBIX TEM XK€e nslookup class=X TCP.Pa3zmep okHa DHCP.Omuun. lanne:
e.Tun coobmenns
MPOU3BOUTEIIEM, YTO
24 |cereBas KapTa HalEro
KOMIIBIOTEpA
DNS.TlonmrOMOUHBIE
IPv6.Crnenyrommii cepBepsl UMEH. [lmnHa .
ping —t X
3aroJIOBOK noJist JaHHbIX (0OpaTHas
3aja4a)
ARP.AA nonyuatens ICMP.Kox TCP.Kontponbsras | DNS.Unentudukarms
cyMMa (npsimas 3ay1a4a)
25 HaCTponuKa 1pconﬁg.DHyCP-cep3ep B Ipy 4 Tporoxon
OC.CaoiicrBa.llognep:x |BblgaBaeMoil X
BEPXHEro ypOBHS
ka.Tun agpeca uHpopMaUH
DNS.Konuuaectso
3amuceit
ARP.JIA otmpaButens |JONOIHUTEIBHON nslookup [no]msxfr |IPv4.Homep Bepcun
uHpopManuu (mpsmas
26 3aada)
N ipconfig. Apenna
Hacrpoiixa HonyieHa B
OC.Cgoiictsa.llognepx |ping —1 Y . X
xa.IP-azpec BbI1aBaEMOMH
) nHpopManuu
27 |nslookup server NAME DNS.Tun 3anpoca IPV6".IP-az[pec TCP.Ilapamerpsr. Tun
(obparHast 3aa4a) IpUEMHUKA onuuu

30

Ethernet.npeamOyna (6e3
SFD)

tracert. KonnuectBo
MIPBDKKOB B BBIJaBaeMOit
nHpOpMAIUH

OC.CgoiictBa.lTogne
pxka.IlompobHOCTH.
DHCP-cepBep

Bap. IapameTpsl
Hactpoiixa ICMP.[lontonauTE L
OC.CgoiictBa.lTognepx |tracert —h Hoe.IlopsiikoBbIit X
ka.Macka nojcetu HOMeEp
arp.Murtepdeiic B
BII;IIJ,HaBael\I/I)g)ﬁ UDP.ITopt npuémHuuka TCP.Mapaverpet.lla IPv4.Tun cepsuca.C
uHpopmanuu HHpre
28 | CpaBHUTb HECKOJILKO
CalTOB 110 BpEMEHM DNS.QR (npsimast DHCP.Onuun.Pazme X
OTKJINKA M KaYeCTBY 3amaya) p omuuu
CBSI3U
C noMo1pio
aHanm3aropa Tpaduka
IPv4.DSCP.IN y3HATh BPEMs MEXKIY ping —a g;f:‘;gA (npsimas
ICMP 5x0-3anpocoMm u
ICMP 3xo0-oTBETOM
29 =
Haiitn Heckonbko
CaiToB,
nslookup root arp —s HepearoInX X
HHPOPMAIIHIO TI0
UDP npotokony
Hactpoiixa DNS.IToxHomo4HbBIE

cepBepbl UMEH.Bpemst
KH3HU (OOpaTHast
3aja4a)

ka.OCHOBHOM 11IJTH03

searchlist=N1...

ARP.Jlnuna JIA [Pv4.BrlpaBHHBaHUE ping —v X
CpaBHUTB BpeMs
OTKJIMKA M KA4eCTBO
Ethernet.SA CBSI3H 10 Pa3HBIX IPv6.dononuautensH | TCP. diuna
’ IP-anpecos, bI€ 3ar0JI0BKHU 3arojoBKa
31 3aKpEIUIEHHBIX 32 OJJHUM
caiToM
Hacrpoiika
ping -n ipconfig /flushdns s}g};ﬁﬁ:;;ggggﬁf X
ApeHpa nosmyueHa
Bpewms xuznu
nuHamudeckoi 3anucu B| TCP.Peseps IPv4.MF ipconfig /release
KD3Ille ARP
Hacrpoiika
32 |OC.O6mme.Cpoiictea. T
CP/IP.Coiictsa.OGue. DNS. fonomnnrensa
Heonb30BaTh nslookup s —d ast unpopmarys. Tun X
cteTysomi (npsimasi 3aja4a)
IP-agpec.IP-anpec
DNS.IlonroMouHbIE
ARP.JIA nonyvarens AHIH3aTOp . [Pv4.Tun cepsepbl UMEH. Kitacce
tpaduka.Capture Filter |cepBuca.PR
33 (mpsimasi 3a1a4a)
Hactpoiixa nslookup
OC.Cgoiictsa.lTognepx ping —r X




UHpOpMaAIU

pxka.IllompoGHOCTH.
DNS-cepsep

Bap. IMapameTpbl
Haiitu caiit, 3a KOTOpEIM
IPv4.DSCP.Kunacc 3akperieHo Heckonbko | TCP.ACK DNS Jlonozmuresia
st uHopmarnust. Kimace
IP agpecos
C nomorsio
aHanu3aTopa
34
Tpaduka y3HaTh
nslookup timeout=X ping —k Bpemst Mexay DNS- X
coo01IEHnEM
3anpoca 1 DNS-
COOOIIIEHNEM OTBETA
MAC.I'no6anpHbIiI nslookup root=NAME [Pv4.Jimuna AHaHH3aqu
3aroJIoBKa tpaduka.Filter
. Hacrtpoiixa
35 ping.Bpems nepenaun- N
Ethernet.Data npuéma B BbIIaBaeMOM OC.Coiictsa.[lonne X

X — nmo0oii (Ha BEIOOp CTY/ACHTa) HEHCIIOIB30BAHHBIH (CTYJCHTOM U IPyTUMHU CTYCHTaMH )
rapameTp U3 HOBOW o6sacTyl (YTHIMTA, IPOTOKOIL, ...).

Jlabopamopnas paboma Ne2. [Ipoexmuposanue gvluuciumenbhvlx cemeu. Memoobl

meopuu 2pagos 0 pacuéma cemeii cea3u.

Llens paboThI: H3yueHHE TeOpUH rpadoB s pacyéTa ceTel CBI3H.

Bapuantsr 3aganuii:




Jlabopamopnas

paboma

No3. Ilpoexmuposanue

BblYUCTIUMETIbHbLX cemeil.

Bap. 4
CTOMMOCTH NIUHWIA

Bap. 5
CTOMMOCTH NIUHWIA

Bap. 6
CTOMMOCTM NIMHWIA

Al B [CID[E[F AIB|C[DJE] F AJB|C[D[ E [F
A 22 [8[3|9[4|A] [11[8[4a[9] 4 |[A] [18[11]o| 1 |14
g 4[11[32| 7 ||B 23[9 [21] 8 _|B 21]19] 22 |5
C 3 [19[18][C 3lel 8 |C 24| 18 |17
D 24D 7] 2 |D 32 |21
E 2 |E 23 |E 3
F F F

MOTOKKM K LeHTpy

[MOTOKKM K LeHTpy

[MOTOKKM K LieHTpY

[3 luentp[4 [3]-12

[2]4]-]5]3 Juenrp

[13] - [16]14 Juentp[12

[MponyckHaa cnocobHoc T
KEKOO0A NWUHUK = 5

Mponycksaa cnocobHocTe
Kakd0A NuHuM = 7

Mponycksana cnocobHocTe
KaKA0W NMUHKUKM = 26

Bap. 7
CTOMMOCTH NHUHKMA

Bap. 8
CTOMMOCTH NHUHKMIA

Bap. 9
CTOMMOCTH NHHUA

A[B| C [DIEJF|[ [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]22
B 2 [16]18[14|B 57|28 |9]|B 198 [2123
C 31[11[18 C 5 7 |9]C 26 |25 |21
D 12[15|D 36 |8 D 2121
E 13| E 6 |[E 20
F F F

OnmumanbHull aneopumm HOCMpPOeHUss MUHUMAIbHOU Cemu ¢ 3A0AHHbIMU O2PAHUYCHUAMU.

Lenp paGoThI: U3yUSHUE aJITOPUTMOB MPOSKTUPOBAHUS IEHTPAIN30BAHHbIX CeTeH
MHUHHUMAJIbHOM CTOMMOCTH C 33[JaHHBIMU OIPaHUYEHUAMHU.

Bapuantel 3ananuii:

[NOTOKM K UeHTpyY

[NoTOKW K UeHTpY

MNoToKK K UeHTpy

[6 7 Juenp[4] - [6

[6[-14[5 [uentp[5

[10 juenTp[11[14] - ]9

MponyckHasa cnocobHocTh
KaxkmoW nuHMm = 11

MponyckHasa cnocobHocTh
Kawa0n NuHKm = 9

MNponyckHaa cnocobHOCTh
Ka o0l MMHMK = 21

Bap. 10
CTOMMOCTH NIMHMIA

Bap. 11
CTOMMOCTH NIMHMIA

Bap. 12
CTOMMOCTH NIMHMIA

A[B]C[ D [E[F| JA[ B [CIDJEJF|[ JA[B]CIDJE] F
Al [7[13] 14 [1a[16|A| | 21 [19] 4 [27[16]|[A| [14[12][13[21] 16
B 12 29 [0 [18]B 17[31]10]9 |[B 12[16] 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

[OTOKM K LEHTPY

[MoTOKM K LEHTDY

[OTOKM K LEHTPY

(6169 juentp[ 8 [ -

[Bluentp[ 5[ -[3 T4

f1[18]13] - [10]uenTtp

[MponyckHasa cnocoQHOCTL
Kaxaon NHUKM = 15

MponyckHasa cnocoQHOCTE

Kaxaon NMHWM = 7

MponyckHaa cnocodHOCTL
Kaxwaon NHUKM = 22

Bap. 13
CTOMMOCTH NIMHWIA

Bap. 14
CTOMMOCTH NHUHWIA

Bap. 156
CTOMMOCTH NMUHKIA

Bap. 1 Bap. 2 Bap. 3
CToMMOCTH NUHKIA CTOMMOCTH NUHWIA CTOMMOCTH NUHWIA
A|B|C|D]|E F AlB|C| D |E|F A |B|C|D|E|F
A 5113 [29]| 19 [[A 211211 9 |2 |[14|[|A 237 [19]1 125
B 28| 4 26| 18 B 3129 [16|8 ||B 191247 (14
C 11[12] 12 ||C 31 [12]29]|C 319 |2
D 171 13 ||D 3|18 |D 2114
E 14 E 14| |E 6
F F F
[TOTOKM K LEHTPY [T0TOKW K LUEHTDY [MoTokmM K ueHTpy
[4]13[6]3] - uentp|| [-]4[5 Juentp[8 [10]| fuertp[2[3 [-[2 [1
[MponyckHaa cnocobHOCTL [MponyckHasa cnocoQHOCTL MponyckHaa cnocobHoCTe
KamOoW NUHKMM = 8 Kaxaon nHuM = 14 Kamaon nuHuM = 4

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
] 15]32[18[4 | B 16173914 |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

[MponyckHaa cnocobHocTb
KeKOon NMHAW = 47

MNponyckHaa cnocobHoCTh

MponyckHaa cnocobHocTe

Kawaon NUHUK = 26

KO0l NuHuK = 11




Bap. 16
GTOMMOCTH NUHKIA

Bap. 17
CTOMMOCTH NHMHWUA

Bap. 18
CTOMMOCTH NUHKMIA

MAHTHI 3aJaHUMN:

A [BIC|D|E|F

A|/B|C| D |E|F

A|/B|C|D| E |F

Met
o
KOM
MyT
anu
"

on

KOM
MyT
auM

Ipad

A 12[15[18| 0 [8 |A| [22]15] @ [20]8 [A[| [2A[A7[i7] 14 |7
B 18[11[11]21|B 8| 15 [14[18]B 14]25| 11_[17
C 147 ]9]C 73 |14[18|C 14 21 _[18
D 19[13| D 8 [13|D 8 [13
E 8 |E 9 |E 16
F F F
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IIpumeuanue: ‘- B 3HaUCHUH MIOTOKA O3HAYALT, YTO JAAHHAs BEPIIMHA HE HCIOJIb3YeTCs B rpade uist anropurma

Yannu-Paccena.

Jlabopamopuas paboma Ne4. Kommymayus kananios, coobueHutl, nakemoe.

Lens paboThI: M3yueHHE METO/Ia KOMMYTAIMH KaHAJIOB, UCCIICA0BAHUE XapaKTEPUCTHK CETH,
OCBOEHHE METOIMKH MOJIeIHpoBaHus Ha DBM.
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Crpykrypa u hopma oTyeTa 0 JabopaTopHOit pabote

Jlabopamopuas paboma Nel. Hzyuenue cemegvix npomokoi08 i Ymuaum

1
2
3

Less paGoThl.

Bapuanr 3aganuns.

Jlns Ka1moi yTUIMTHI 1 OKHA HACTPOMKHU:

3.1 Kparkoe onucanue.

3.2 Ilpumep HCMIOTB30BAHHUSA.

Cetesbie mapametpbl OC (ceTeBbie HHTEPPEHCHI, afipeca, MacKu, PeXKUMbI, TAOIHIbI 1
p.):

4.1 HcxonaHsle 3HAYSHHS.

4.2 BelneneHne TeX MapaMeTpoB, KOTOPHIE MOJKHO H3MEHSTH C IOMOIIBIO H3Y9aeMbIX
CEeTEeBBIX YTHJIUT U OKOH HACTPOEK CETH.

5 Pe3ynbrarthl W3y4YeHUs 3aJaHHBIX B BapHaHTE IapaMETPOB CETEBBIMH YTHIINTAMH,
Hactpoiikamun OC, aHanm3aTopoM TpaduKa M APYTUMH IOJPYYHBIMH CPEICTBAMHU.
Jlns kaxzaoro napaMmerpa:

5.1 OnucaHue Ha3HA4YEHUs! YTHIUTHI (IIPOTOKOJIa) K KOTOPOMY OTHOCHUTCS IIapaMeTp.

5.2 Omnucanue Ha3HAUYEHHS MTApaMeTpa.

5.3 KpaTtkuii CJIOBECHBI alropuTM paboOThl C MmapamMeTpoM (eciiu mnopadoTaTh c
IapaMeTpOM BO3MOXKHO).
5.3.1 IIpoBecTr AEMOHCTpPALHIO PAOOTHI C MAPAMETPOM PETIOIABATEIIO.

5.4 Jloxa3aTelbCTBO HEBO3MOXKHOCTH pabOThI ¢ MapaMmeTpoM (eciau mopaborarh ¢
IapaMeTpOM HEBO3MOJXKHO).

6 Tlocne 3aBepuieHusi paboThl Bce KpUTHYHBIE ceTeBble mapamerpbl OC Heo0Xoaumo
BEPHYTH B UCXOJHOE COCTOSIHUE.

7 BBIBOIBL.

8 CHHCOK HCMOJIb30BaHHBIX HCTOYHHKOB.

Jlabopamopnas paboma Ne2. Ilpoexmuposanue gvluuciumenvhvlx cemeil. Memoool

meopuu epagos 0 pacuéma cemetl ces3uU.

1 Tens paboTsL.
2 Bapuanr 3aganus ¢ rpadom cetn.
3 PesynbraThl HCCIEI0BAHUS 3aJaHHOTO rpada ceTu.
3.1 Omnpenenuts Tun rpada (HEOPUCHTUPOBAHHBIMN, oprpad, CMELIAHHBII).
3.2 HaiiTu MHUMIEHTHBIE BEPILHMHBI, PEOPa U TyTH.
3.3 HaiiT cMeXHBIE BEpIIHHBI, pEOpa U TyTH.
3.4 Omnpenenuts aBisercst Jiu rpad MyabTHIpadoM.
3.5 Haiitu nernu rpada.
3.6 [lna ogHOM mapbl BEepIIMH HAaWTH ABa MapuipyTa, [Ba IyTH, JBE LIEMH, IBE
HPOCTBIE LETIH.
3.7 Omnpenenuts CBA3HOCTD rpada.
3.8 Omnpenenuts paguyc rpada.
3.9 Omnpenenuts quamerp rpada.
3.10 Ompeznenuth HEHTPATBHYIO BepIIHHY rpada.
3.11 Ompenenuts nepudepuiiHyo BepurHy rpada.
3.12 HaiiTn MakCHMaIIbHYIO M MUHUMAJBHYIO KIHKH rpada.
3.13 Ompenenuts sBIsIeTCs Jin Tpad) MIaHAPHBIM.
3.14 Ompenenuts creneHy (BaJIGHTHOCTH) BCEX BEpIIUH rpada.
3.15 Omnpenenuts peryasipHOCTS rpada.
3.16 HaiiTi raMuIbTOHOB Iy Th rpada.
3.17 HaiiTi raMUIBTOHOB LIUKJ rpada.
3.18 Haiitu 3iinepos myTh rpada.
3.19 Haiitu siinepoB uuki rpada.
3.20 Jlng omHOM mapbl BEpHIIMH IIOCTPOUTH TPH PAa3ENAIOIINX MHOXECTBA PA3HOM
MOLIHOCTH.
3.21 [lnsa onHOW mapbl BEpIIMH IOCTPOUTH TPHU OTHEISIOIIMX MHOXECTBAa Pa3HOM
MOIIJHOCTH.
3.22 Haiitu mapHup rpada.
3.23 Jlns opHO# napbl BEPLIMH HOCTPOUTD TPU pa3pesa pasHOi MOIHOCTH.
3.24 IIpommmocTpupoBaTh Ha rpade BepmuHHY0 GopMy TeopeMsl MeHrepa.
3.25 TlpoumrocTpupoBaTh Ha rpade ayrosyro GpopMmy Teopembl MeHrepa.
4  BbIBOJBI.



5 CHHCOK HCIOJIb30BAHHBIX HCTOYHHUKOB.

Jlabopamopuas _paboma __ No3. IIpoexmuposanue  8bIYUCTUMENbHBIX _ cemell.

OnmumanbHull aneopumm HOCMpPOeHUss MUHUMAIbHOU Cemu ¢ 3A0AHHbIMU O2PAHUYCHUAMU.

1. Llens paGoThL.

2. BapuaHnr 3agaHusl.

3. ®opMann30BaHHOE OMHCAHUE aITOPUTMOB.

3.1 Kpycka.
3.2 Ilpuma.
3.3 Yanau-Paccena.

4. Onucanue ¢ AeTanu3auueii mo maram, ¢ rpagamMu Kaxmoro pemrerus Ai (C 0coObIM
BbIJIeIeHHeM JUHUIT MHOXKecTB N U W) IPUMEHEHHs alrOpUTMOB JUISl HAXOXKIACHUS
MHHUMAJIBHOTO JICPEBa, YIOBJIETBOPSIOIIETO 38 JaHHBIM OTPaHUYCHUSIM.

4.1 Kpyckia.
4.2 Ilpuma.
4.3 Yanau-Paccena.
5. BrIBOJBIL.
6. CHHCOK UCMOJIb30BaHHBIX HCTOYHUKOB.

Jlabopamopuas paboma Ne4. Kommymayusi Kananos, coooOueHull, naKkemos.

1. Llenb paGoThL.

2. BapwuaHnr 3amaHusl.

3. Ommcanue HCCIIEAYyEMOro MeToJa KOMMYyTalMd. BpemeHHas aumarpamMma rnepenadu
COOOILIEHUS.

4. Biok-cxema aJropuTMa HMHTALHOHHOTO MOJACIMPOBAHHS BPEMEHHBIX COOTHOLICHHI,
BO3HMKAIOIIUX IpPHU Iepeaade COOOLICHMI MO 3aJaHHOMY YYacTKy CeTH JUIs
HCCIIelyeMOr0 MeTO/1a KOMMYTAIHH.

4.1 IlpoBepka ceTH Ha OTCYTCTBHE TYIHMKOB (TyMHK — 3TO OECKOHEYHO JOJroe
O’KHMJIaHHUE OCBOOOK/ICHHS Y371a KOMMYTALIUH).
4.1.1 B cnyuae oOHapy»XCHHUSI TYIHKa, OPEIIOKUTh CBOW BapUAHT M3MEHEHHS
cetn (HampaBieHHs TOTOKa, Trpada, W JAp.) M COINIacoBaTb €ro c
IIPEoaBaTEeIEM.

5. TlogpoOHoe ommcaHue pe3ynbTaTa ‘MPOKPYTKU’ alnroputMma (Py4HOTO BBINOJHEHHS

ITOPUTMA HA HECKOJIBKUX BHIOPAHHBIX BXOJHBIX 3HAYCHHSIX ).

HMcxoanblii Ko HaNMKMCAHHOM MPOTrPaMMBbI.

JleMoHCTpanust paboTHI TPOTrPaMMBI.

Pe3ynbTaThl HCCIIeIOBaHUS XapaKTEPHCTHK CETH.

8.1 Tabnuip! 3Ha4YEHHUH, rpapUKH.

9. BeiBombl. AHamM3 pe3yiabTaToB uccienoBaHus. CpaBHEHHE pe3yJbTaTOB ¢
BapUaHTaMHU JPYTHX METOJIOB KOMMYTALMU Ha TOM ke rpade.

10.CrucoK HCIOIBb30BaHHBIX HCTOYHHUKOB.

N

TpeboBanus K 0hOpMICHUIO OTYETA O JIaDOpaTOPHOI paboTe
Copeprkanne OT4éTa JODKHO TOYHO COOTBETCTBOBATH yKa3aHHOMY B 3ajaHuM. OT4ér
JIOJDKEH OBITh ITPEAOCTaBIICH Ha OyMa)KHOM HOCHTEIIE.

11.3. Meroauueckue yka3aHusi Jyisi 00y4aroLUIuXCs M0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoie BBINOJHEHUSI CAaMOCTOSITENILHON pabOoThl, 00y4Yaromuiicsi BBIIOIHACT paboTy MO
3a[aHHI0 M TIPU METOANYECCKOM PYKOBOJACTBE MPEIOAaBaTeisi, HO 6e3 ero HEmocpeICTBEHHOrO
y4acTusi.

st oOyuaromuxcs 1Mo 3a04HOM (hopme OOydYeHHs, CaMOCTOsTeNbHas padoTa MOXKeT
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBINOIHCHHUS CaMOCTOSATENIBHOH paboThl, y obydaromerocst GopmMupyercs
enecooOpasHoe IaHUPOBaHUE Paboyero BPEMEHH, KOTOPOE MO3BOMISAET MM Pa3BUBATh yMEHHUS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaeMBIX 3HAHHUI, 00ECIEYNBACT BBHICOKHI
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOYy4YEHHs, [OMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMueCKUMH ~ MaTepuajaMH,  HAlpaBiSIOM[MMH  CAaMOCTOSTENIbHYI0  pabory
00y4arOLIUXCSISBISIOTCS:

—  y4eOHO-METOANYESCKUI MaTepuas N0 JUCUUILINHE;

—  MaTepHaJbl JISKIHii.

11.4. Meroguueckue ykazaHus JUIs OOy4YaroOLIMXCS IO MPOXOXKICHUIO TEKYIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJNb YCHEBAEMOCTH IIPEeIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHHN
00y4aromuXcsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LENIbI0 OLICHUBAHHS XO/a OCBOCHUS
JUCIIUTIINHBL.

11.5. Meroauueckue ykazaHusi A1 0OydaroLMXCs 110 TPOXOXKIECHUIO MPOMEXKYTOYHOM
aTTeCTalHH.

IlpomexxyTouHass — arTecTauus  OOy4yaloNIMXCA  NPEAyCMaTpHBAeT  OLIEHHBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00ydeHHs 10 aucuuiuinHe. OHa BKIIOYAET B
cebs:

— 9K3aMeH — (opMa OLCHKHM 3HAHWM, IIONY4EHHBIX OOyYarollUMCS B IIpolecce
U3ydYeHHS BCell NUCHMIUIMHBI WIH €€ YacTH, HABBIKOB CAMOCTOSATENBHON PabOThI, CIIOCOOHOCTH
NPUMEHATh MX ISl PEIeHHUs NPAKTHYECKHX 3a1au. DK3aMeH, KaK IPaBUIIO, HMPOBOAUTCS B
MEPUOJ JK3aMECHAIIMOHHOW CECCHMH M 3aBEpIIAeTCs AaTTECTAlMOHHOW OIEHKOW «OTIHMIHO,
«XOPOIIOY, «yJOBICTBOPUTEIBLHOY, «HEYIOBICTBOPUTEILHON.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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