MHUHUCTEPCTBO HAYKH Y BBICILIETO OBPA3OBAHUSI POCCUMCKOM

OGENEPALIMH

(enepanbHOeE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTe/IbHOE YUPCekKACHHE BICLIETO

obpazoBaHis

"CAHKT-TIETEPBYPI'CKWUI FOCYAPCTBEHHbBIA YHUBEPCUTET
ADPOKOCMHYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 14

YTBEPXIAIO
PykoBoauTens HanpassieHHs

A.T.H.,npog.

{A0:1KHOCTB, Y4 CIEMCHD. 3BaKE)
M.b. Ceprees
J =2
(noarmmcs,

«25» m 23r

PABOYAS [TPOT'PAMMA JTIUCLIMTTJIMHBI

«CeTeBble TEXHOMOrH Y
(HansmeHoBaMIte AMCLHILTHHBI)

JIuct cornacoBanms paboueii MporpaMMbl AHCUMIUTHHBI

[TporpamMmy cocTaBun (a)

[
cT.npen. % [1.JI. Bonkos

N L4
(RONKHOCTL, Y4 CTeneHb, 3BaHNE) ﬁloﬁnucb. nara) (unnunans, Gaminus)

[Tporpamma onobpeHa Ha 3acenanuu kadeapbt Ne 14

«25» mas 2023r, nporokon Nel0

3aBenytouuii kadeapoii Ne 14

K.T.H..10IL B.JI. Onexes

(y4 creneus, 38anne) (uHuunanet, hamMunns)

OtsetctBenHblit 3a OITBO 09.03.01(07)

JOLL,K.T.H.,JIOLL m&‘é&

A .B. lllaxomipos

Koa Hanpasnenus noarotosku/
cneuHagbHOCTH

09.03.01

HamMeHoBaHue Hanpas/J€HHA
NOAr0TOBKH/ CrielHaLHOCTH

HHd)opMamKa H BbIYHC/IMTEIbHAA TEXHHUKA

HanMeHoBaHue
HanpaBJeHHOCTH

[TporpamMMipoBaHite, aHaNHTHKA AaHHBIX H L PpoBas
TPaHCPOpMALHA CUCTEM

®opma 0byueHHs

OYyHas

Cankr-Iletepbypr— 2023

(RONXKHOCTD, YU CTEreHb, 3BaHIE) (noanucs, nata) (uuumanst, hamunmus)
3amecTHTeNb AMPEKTOPA HHCTHTYTa Ne veckoit paborte
cT.npen. - B.E: Taparyn
_(DONXKHOCTD, Y4 CTeneHs, 3BaHIE) (noanuce, narta) (HHHUManbL, GamMuansg)



AnHHOTAIUSA

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

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIEIYIOIIMX KOMITETCHIIUH:

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

CozepxaHue JUCUUIUIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBA3AHHBIX C TEOPETUUYECKUMHU U
MPaKTUYECKUMH aCIIEKTaMU M3yUYEHHs U IOCTPOCHHS CETEell CBSI3H.

[lpenonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpolecca: JIeKIHH, 1a0opaTopHble paboThl, CAMOCTOSATEIbHAs pab0OTa CTYAEHTA.

IIporpamMmoii JUCHMIUIMHBI TPEAYCMOTPEHBI CICAYIOLIME BHIbI KOHTPOJSI: TEKYIIHid
KOHTPOJIb yCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO1was Tpy10eMKOCTb OCBOEHMS JHUCLMIUIMHBI COCTAaBIsIeT 3 3auyeTHbIX eIuHuLbl, 108
YacoB.

SI3bIK OOyUEHHS 110 JUCHHUIUIMHE KPYCCKHUI

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 CTaHAApTaxX CeTed, UCTOPUM M KIIOYEBBIX MOMEHTAX Pa3BHTHS
cerell cB3U, 6a30BBIM TEOPEMaM U ONpPEeIeHUsIM, ITOHUMAaHHIO MOJIB3bl M BPE/a IEKTPOCBA3H,
CHUCTEMaM HyMepaluH, OCHOBaM TEOPHH MacCOBOTO OOCITy>KMBaHUS JUIS pacyéra ceTeil CBs3H,
0a30BBIM MOHATUAM TeOpuH rpadoB Ul aHamM3a ceTeil cBs3u. Tak ke MOMydyeHHE CTYICHTOM
YMEHUH, HAaBBIKOB U OIBITA AEATENLHOCTH B IPAKTUYECKOM aHAJIM3€ IMPOTOKOJIOB Tpaduka
JIOKQTbHOH ceTH W ceTH LIHTepHeT, TeopeTHYecKOro IIOCTPOCHUS ONTHUMAJIBHOW CETH C
3alaHHBIMH TIApAaMETPaMH, TEOPETHMYECKOr0 aHalh3a BPEMEHHBIX MPOLECCOB B CETH C
Ppa3InuHBIME crioco0amMy KOMMYTAIMH (KaHAIOB, COOOIIEHHH, TAaKETOB).

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

1.3. TlepedeHp IIaHUPYEMBIX PE3yIbTATOB O0yUEHHS 10 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yiabTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOY4YalOIIWiics IOJDKEH o0jamaTh CIeIyOINMHU
KOMIETCHIIMSIMU WM MX YacTIMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUSI PHBE/ICHBI B
Tadumue 1.

Ta6auna 1 — [epeueHb KOMIETEHIMIA U MHIMKATOPOB HX JIOCTHKCHUSI

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

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, ONPEICIISITh
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
JucrurmiirHa MOoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHCS
IIPY U3YYCHUH CIEAYIOINX JUCIUIIINH!
— « Marematuka. Teopust BEpOSITHOCTI.
— «Opranmszanust OBM 1 BBIYNCIUTENBHBIX CHCTEMY.
— «IIporpammuposanue ILIBY».
3HaHMA, TOJYYEHHbIC IPH H3yYCHWH MaTepualla JJaHHOW JUCLUIUIMHBL, MMCIOT Kak
CaMOCTOSATENIbHOE 3HAUEHUE, TAK U MOTYT UCIOJIb30BAThCS MPH U3YUEHUH APYTUX AUCIUIUIUH:
— «Cetu OBM 1 TeneKOMMYHUKAIII.

3. OObeM u TPYAOEMKOCTb TUCLUTLITHHBI




Jlannabple 06 0o0iieM 00beMe NUCLHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB yueOHOM
PpaboThI IO JUCUHUILIMHE (M paclpeleneHne 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 ouCUUNIUNDL, 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 npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, dudd. 3ay, OK3. k3.
DK3.¥%)

HpI/IMe!{aHI/Ie: **KaH,ELI/l}laTCKI/Iﬂ 3K3aMEeH
4. ConepxaHue TUCLUITIIMHbI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCLHILUIMHBI 110 pa3/iesiaM U BUAAM 3aHATHIL.

Paznenbl, TeMbl AUCHUILUTMHBI M UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Taonuna 4 — Coge;

PKAHUEC pasJICJIOB U TEM JICKITMOHHOT'O IUKJIa

Howmep paznena

HazBanue u COZCPIKAHUC Pa3aACIOB U TEM JICKIITMOHHBIX 3aHATHI

Paznen 1

bazoBsie MPEeACTaBICHUS O CETAX CBA3U

Tema 1.1

Muoroo6pasue ceteil. PaccmarpuBatoTes )KM3HEHHbBIE IPUMEPBI U
IIPOTOKOJIBI CETEHl CBS3U

Tema 1.2

CB#3b, Tunsl csazu. Onpenenenne. Knaccudukaius. Coderanue pa3indHbIX
THUIIOB CBSI3U MEXIY COOO0M

Paznen 2

HexkoTtopsie Teopemsbl, onpenaesnenus, Metoasl. Onpenenenus. TUIbI
YCTpOHCTB nepeaaun JaHHblX. Jluaum cs3u. Kanansl. Pasnenenue kaHanos
B O/IHOI1 TMHUM CBsA3U. Pa3neneHne HeCKOIbKUX aOOHEHTOB B OTHOM KaHae.
CkopocTb nepenauu 1o kaHainy. CKOpoCTb paclpoCTpaHEeHHUs B INHUM
cBs3u. 3anepxkka. JLxkutrep. biyxnanue. Bpems nepenaun. Kosdduuuent
mynscanuu Tpaduka. Teopema Korenbhukosa. MMmysibcHO KomoBast
moaymsuust. JuddepennnansHas (qeabTa) MMITYIbCHO KOJOBAsK MOYJISLHSL.
Bazosbiit udporoit kanan. box. ®usuyeckoe koauposanue. [lepemexenue.
Cxpemomuposanue. Kpurepuii Haiiksucra. briokuposka. Tymuk. Livelock.

Paznen 3

3aueM JosIM DJIEKTPOCBA3b. Tlonw3a u Bpen

Paznen 4

HCTOpHﬂ U KJIFOUEBBIE MOMEHTbI BOSHUKHOBEHHS CETEH OJIEKTPOCBA3U

Paznen 5

CucTembl HyMepaluu Ha CETSIX CBA3U

Tema 5.1

CucreMbl HyMepaluu Ha ceTsix cBsi3u. Onpenenenus. Knaccudukauus
THIOB aapecoB. CpaBHEHHE THIIOB aapecoB. COUYeTaHHEe Pa3IHYHBIX THIIOB
azpecoB Mexay coboil. Pexomenaanus E.164. Buszyanuzaius TenedoHHbIX
KOJIOB CTpaH

Tema 5.2

Hymepanuus B cranonapHoii renedonHoii cetu. @opmaT HoMepa
reorpaduueckoit 30ubl. HaronanbHbiit Homep abonenrta Poccun
Kazaxcrana. Poccuiickas cicrema 1 miiaH Hymepamnuu. Peectp poccuiickuit
CHCTEMBI U IUIaHa HyMepaluu

Tema 5.3

Hymepanus B moABmXHOM COTOBOH TenedoHHO# ceTr. Dopmar
MEXAYHAPOIHOTO HACHTU(UKALMOHHOTO HOMepa MOOMIBHOTO a00OHEHTA.
MexayHapOoaHbIi HICHTH(HUKALMOHHBIA HOMEp MOOHIBHO CTAHIHH.
®dopmat HabrpaeMoro npu 3BOHKe HOMepa aboneHTa Poccun u Kazaxcrana.

Tema 5.4

3BOHKH C arirapaTroB CTaHHOHapHOﬁ W COTOBOU TC.IIC(i)OHHOI‘/‘I CETH

Paznen 6

Teopernueckuii pacuér cereil cBA3U

Tema 6.1

OCHOBBI TEOPHUH MACCOBOT0 OOCITY’KHUBaHHs JUIsl aHAIN3a CETel CBS3M.
Onpenenenust. COOTBETCTBUE TEOPUU OUEPEIeit U ceTell CBA3H.
Ipocreiimas ogHonMHeHas MozieNb oOcTykuBanus. CpeqHue
MHTEHCHBHOCTHU MOCTYILICHHS U 00CITy KHUBaHUA 3as1BOK. [lapameTpsl cetH,
KOTOpbIe OY/yT PaCCUUTHIBATHCS C OMOIBIO TEOPUH Ouepesiel, UX
npeBapuTenbHas oneHka. Cumonuka Kenpaina

Tabmuma 3 — Pa3nernsl, TeMbl JUCHUIUINHBI, X TPYAOEMKOCTh
Pa3;[em:1 TEMBI JUCITUIIIINHBI .HeI(L[I/II/I 113 (C3) P ‘ KII ‘ CPC
> (gac) (gac) (uac) (gac) (uac)
Cemectp 6
Paznen 1. ba3oBele npecTaBIeHUs O CETSIX CBA3U 2 4
Pa3znen 2. HexoTopble TeopeMsl, ONpeeneHus, 2 4
METOBI
Paznen 3. 3auem romsm anexTpocBsi3b. [lomp3a u 2 4
Bpe
Pasnen 4. Mctopus 1 KIIIOYEBbIE MOMEHTBI 2 4
BO3HHKHOBEHUSI CETEN NIEKTPOCBSA3H
Pazpen 5. Cuctembl HyMepaluy Ha CETAX CBA3U 2 4
Pa3znen 6. Teopernueckuii pacuér cereit cBs3U 7 24 6
Paznen 7. M3yueHne mpoOTOKOJIOB U YTHIIUT CETH 12 4
WuTepHer
Hroro B cemectpe: 17 34 30
Hroro 17 0 34 0 30
4.2. CopepxaHue pa3/eoB U TEM JICKINOHHBIX 3aHATHH.

ConeprkaHue pa3ieioB U TeM JEKIHOHHBIX 3aHATHH MPUBEACHO B Tabnuie 4.

Tema 6.2

Pacnipenenenus ciyuaiinbix BennuuH. CiiydyaiiHasi BeJIMUMHA U €€
XapaKTEepUCTUKY. Pa3muHble pactpeneneHns CIyqaifHOW BETMYHHBL.
CooTBeTCTBHE pacnpeeleHII CIlydaifHON BETUYNHBI Pa3THIHBIM
napameTpam ceteil cBa3u. Pacnpenenenue Ilyaccona

Tema 6.3

Cuctemsl M/M/1, M/M/q, M/M/q/m, M/G/1. luarpamMma cocTtosiauii (1erb
MapkoBa). BeiBox hopMyJIbl pn — HAXOXKACHUS CUCTEMBI B COCTOSHUH ‘B




HaKOIHUTeNe n 3a4B0K’. PacuéT cpeaneil mpon3BoUTENbHOCTH CUCTEMBI. Kypcosoe npoexruposanue (KII, KP)

Pacuér émxocTn HakoruTens. ®opmyna JluTtia. Pacuér cpeaHero BpeMeHu Pacuetno-rpaduueckue 3aanus (PI'3)

HaXO0K/EHUs 3asBKM B ccTeMe. Pacuér cpetHero BpeMeHu HaX0KAECHUs Brmonuenue pepepara (P)

3a5BKH B OMEpEIH [MoaroroBka K TeKyIeMy KOHTPOIIO 14 14

= = ycneBaemoctd (TKVY)
Tema 6.4 Hexotopble 0cOOEHHOCTH CEeTH JIMHUI cBs3u. Annpokcumanus KieitHpoka.
T Jomamrnee 3ananue (J13)
eopema JlxexcoHa Konrposnbabie pabotsl 3a04ankoB (KP3)
[ToaroroBka K MpOMeKyTOIHOM 2 5

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITUS arrecraiuu (ITA)
TeMbl MPAKTUUSCKUX 3aHITHH U UX TPYAOEMKOCTb IPUBE/ICHBI B TAOIHIE 5. Bcero: 30 30

Tabnuua 5 — [IpakTHUecKe 3aHATHS U HX TPYJIOSMKOCTh

5. TlepeyeHb yueOHO-METOANIECKOTO 00ECIICYCHHS

Ne .
Ne TeMBI npaKTHYECKUX . | TpynoeMKocTs, | pazaena JUISl CAMOCTOSTENBbHOM paboThI 00y4arOMMXCsl 10 JUCLUILIUHE (MOYJIIO)
- B— DOpMbI IPAKTHIECKHUX 3aHATHI (uac) ’ P — YuyeOHO-METOMYECKHE MaTepuaibl IJIsl CaMOCTOSATEIbHOH paboThl 00yYalOIMXCsl yKa3aHbl B
TTHHBI . 7-11.
YueOGHbIM MIaHOM HE NPEyCMOTPEHO
6. IlepeueHb MeYaTHBIX M YIEKTPOHHBIX YUSOHBIX U3IaHUH
IepedeHb MeYaTHBIX U IEKTPOHHBIX YUeOHBIX U3/IaHHUI IPUBEICH B TabiuIe 8.
4.4. JlaGopatopHbIe 3aHATHS "
. Tabauua 8— IlepeueHb neYaTHIX M DJICKTPOHHBIX YUE€OHBIX H3AaHUIT
Tembl 1a00paTOPHBIX 3aHATHIH U UX TPYIOEMKOCTb IIPUBECHBI B TaOIHULE 6.
Kommaectso
[Tudp/ 9K3EMIULIPOB B
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTh uop BubrorpaduuecKas CChlKa GUOIHOTEKE
No URL anpec
(KpOME 3NIEKTPOHHBIX
Ne HaunmeHoBanue 1a60paTOpHBIX paboT Tpynoemkocte, | pasiena OK3CMILIAPOB)
n/m (qac) AHCLIHIT 681.3 B52 | beprcekac /1., lamnarep P. Cetn nepenaun aHHbIX. — 15
JTMHBI M.: Mup, 1989
Cewmectp 6 004(075) Omugep B.I'., Onmudep H.A.. KomnsrorepHsie ceTh. 50
1 M3ydeHne ceTeBbIX MPOTOKOIOB H YTHIIUT 12 7 0-54 [IpuHIMDBL, TEXHOIIOTHHU, IPOTOKOJBL: YUeOHUK 11
[IpoexTupoBaHNe BHIYNCIUTENBHBIX CeTe. MeTo bl 4 6 BY30B. 4-¢ u31. — CII6.: TTutep, 2012. — 944 ¢
Teopuu rpadoB Juis pacyéra ceTeil CBA3U 004 C81 CoBpeMeHHbIe KOMIBIOTEPHbIE CeTH. 2-¢ u3. / B. 6
3 IIpoexkTupoBaHye BBIYUCIUTENBHBIX ceTei. ONTUMAaTbHbIN 8 6 Crosumare. — CII6.: [Turep, 2003
aNTOPUTM NOCTPOCHUS MUHUMAIBHOM CETH € 3aJaHHBIMU 004 K 90 TexHosnorun kopnopatuBHbIX ceteit / M. Kynbrus. — 1
OTpaHUYCHUSIMA CII6. : [IMTEP, 1999. — 700 ¢
4 KommyTatusi KaHaIoB, COOOIICHHUIT, TAKETOB 10 6 621.391 CertH CBSI3H: IPOTOKOJIBI, MOJICIIUPOBAHKE, aHAJIH3: B 2 14
Bcero 34 11133 kH. / llIBapiy M. — M. : Hayka, 1992. — 336 ¢
004 b 20 Banonun, H. A. becipoBoaHbIe epCcOHATIBHEBIE CETH: 60
4.5. KypcoBoe npoekTupoBaHue/ BBIOIHEHHE KYPCOBOH paboThI yuebdHoe nocobue / H. A. Bononun, M. b. Ceprees;
YueOHbIM [IAHOM HE IPEyCMOTPEHO CIIBI'YAIL - CII6.: 'OV BIIO "CII6I'YAIT", 2012. - 60
c
621.395 Tompamrreita b.C. Cucrembl KoMMyTanuu: YueOHUK it | S
Ie3 BY3oB. — CIIb.: BXB — Cankr-Ilerep6ypr, 2003. — 318 ¢
4.6. CamocTosTenbHas paboTa 06y JaIOIMXCs 004 178 HWpsun JIx., Xapns JI. [lepenada naHHBIX B CETAX: 5
Bunsl caMocToATeIbHOM paboTHI U €€ TPYIOEeMKOCTh IPHBEIEHHI B Tabmuie 7. MHKeHEpHBIH nosxoz. - CI16: BXB-Tlerepbypr, 2003
621.395P | Pocusikos, A. B. Cern noctyna: yuebHoe nocobue. - M. : | 10
75 lopstuast muaMs - Tenexom, 2008. - 96 ¢
TaGnuua 7 — Bujibl caMOCTOSATENBHOM PaGOTHl U €€ TPYI0eMKOCTh 621.396 C | Cxusipos, O. K. BooKOHHO-ONITHYECKHE CETH U CUCTEMBI | 24
N Beero, | Cemecrtp 6, 43 CBA3M : yueOHoe mocobue. - 2-¢ w31, ctep. - CII6.: Jlans,
Bun camocrositesbHON paboTh wac yac 2010.-272 ¢
1 P 3 621.395T | TenedonHas cBsi3b: MPOILIOE, HACTOSILIEE, OyAyIIEe: 1
V3yHenHe TeopeTHIECKOro MaTepuaa 31 MarepHaibl [IAThIX HAYYHBIX YTCHUH, TIOCBSICHHBIX
P —— 14 14 JIHIO pajiuo - Npa3iHUKY pabOTHHKOB BCEX OTpacieii




cBsi3u (5 mas 2012 r. ) / Lentp. my3seii cesizu um. A. C.
Ionoaa; pen. H. A. bopucosa. — CI16: IMC um. A.C.
IlTomosa, 2012. - 111 ¢

004 T 98 TroxtuH, M. ®. Cucremsr HTepHET-TENEeBUICHNS. - M. 1
T"opstuast tunms - Tenexowm, 2008. - 320 ¢
004.9 T 31 | TenekoMMyHHUKAallMOHHBIE TEXHOJIOTHU. BBeenue B 3

texHonorun GSM: yue6Hoe nocodue / C. b. Makapos [n
Ip.]. - 2-e uzn., ucnp. - M.: Akagemus, 2008. - 256 ¢

7. TlepedeHs 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIUCLMIUTMHBI
npuBezeH B Tabuune 9.

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00OPA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IpPOrpaMMHOr0O OO€CNeYeHHs, HCHOJIb3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIbHOrO MPoLIEcca M0 JUCLHUILTHHE.
TlepedeHp UCONB3yEeMOro NPOrpaMMHOro obecrieueHu s npeacrasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

Ne i/t HaumenoBanue

Amnanusarop tpaduka (sniffer) Wireshark

8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu
OCYIIECTBICHUH 00pa30BaTEILHOIO MPOLECCA 110 AUCLUILIUHE

IlepedyeHbp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHallbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM IS  OCYILIECTBICHUS
00pa30BaTeIbHOrO MpoIecca Mo JUCLHILTHHE, IPEACTaBIeH B Tabnuuel2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HaunmMenoBanune cocTaBHOM yacTi Howmep aynuropun
/o MaTeprabHO-TEXHUIECKOW 0a3bI (TIpr HEOOXOIUMOCTH )

JlexmonHast ay tuTOpHs

2 | KomobroTepHslii Ki1acc

10. OueHouHble CpeACTBA sl IPOBEACHHS IPOMEKYTOUHOH aTTecTaluu

10.1. CoctaB OLECHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOUHOH aTTecTalun
00yJaroImXcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Tab6auna 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl IPOBEICHHS IIPOMEKYTOUHOM aTTecTaluu

Bug HpOMC)KyTO'—IHOﬁ aTTCCTallun HCpC‘-ICHB OLCHOYHBIX CPEACTB

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

10.2. B xauecTBe KpHTEpHEB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIMH OOY4YaroIIMMHKCS TPUMEHSETCsS S5-0ajbHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETEeHIIMH, KoTOpas IpuBeJieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIIONB30BATLCA
100-0annpHast — mKama — MOJAYJIBHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  IpaBUia
UCIIONB30BAHUSl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuia 14 —Kpurepun oueHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

OreHKa KOMITETEHIN .
F - XapaxrepucTrka chOpMUPOBAHHBIX KOMIICTCHIIHI
— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IPOrPAMMHBIi
MaTepHa;
— YBEPEHHO, JIOTHYHO, TIOCICI0BATEIBHO M TPAMOTHO €T0 H3JIaract;
COTIHOY — ONMpPAasCh Ha 3HAHMS OCHOBHOM M JOIOJHHUTEIbHOM JIATEPATYpBI,
GAITCHOY TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHHUS C NPAKTHYCCKOM
JIeSITeNIbHOCTBIO HANIPABIICHHUS;
— yMeJi0 00OCHOBBIBACT U apIyMEHTHPYET BbIBUTACMbIC UM H/ICH;
— JIeNIaeT BLIBOJILI U 0000IEHNS;
— ¢cBOOOJIHO BJIJICET CUCTEMOM CIIEMAIM3UPOBAHHBIX MIOHSTHIA.
— 00yuaroLMiicsi TBEPAO YCBOWII IPOrPaMMHbIIT MaTepuall, TpaMOTHO U
[0 CyHNIECTBY M3JIaraeT ero, OMNHPasCh Ha 3HAHHS OCHOBHOM
JIUTEPATYPBI;
«XOpOmo — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MNPAKTHYECKOW JESATEIbHOCTBIO
«3a4TEHO»
HAaIpaBJICHUS;
— apryMEHTHPYET HayYHBIC MTOJI0KEHHS;
— JieJIaeT BBIBOJIBI U 00O0OIICHHUS;
— BJIQJICET CUCTEMOM CIICHUATM3UPOBAHHBIX TOHSITHH.
— o0Oyyaronuiicss yCBOMJI TOJBKO OCHOBHOM IPOrpaMMHBINA Martepual,
[0 CYLIECTBY H3JIaraeT €ro, ONMpasicb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIyCKAeT HECYIIECTBEHHBIE OIMOKH 1 HETOYHOCTH;
«yZIOBIICTBOPHUTEIIHLHOM .
GATTCHO - I/ICHLITLIBaC”.F 3aTPYAHCHHS B MPAKTHYECKOM MPUMEHCHHH 3HAHHN
HAIpaBJICHUS,
— c1ab0 apryMeHTHPYET Hay4HBIC TOJI0KEHHS;
— 3aTpyAHsIeTCs B (POPMYJIHPOBAHUHU BBIBOJIOB U 0000IICHUIA;
— YaCTHYHO BJIAJCET CUCTEMON CIENHAIN3UPOBAHHBIX TOHATHIA.
— 00yvarouMiicsi He YCBOWJ 3HAYMTENBHOW YacTH IMPOrPaMMHOrO
Marepuana;
— IOMyCKaeT  CyNICCTBCHHBbIE  OMIMOKM W  HETOYHOCTH  IPH
«HEYIOBJICTBOPHUTEITHHOY» ’
HE 3ATTCHOY paccMoTpeHuH pobiieM B KOHKPETHOM HaIpaBJICHHHY; )
— WCTBITHIBACT TPY/JHOCTH B PAKTHYECKOM PUMEHEHHH 3HAHUIA,
— HE MOXKET apryMEHTHPOBATH HAYUYHBIC MTOJIOKEHHS;
— He (OPMYJIMPYET BBIBOJIOB U 0000IICHUIA.

10.3. TUOBbIE KOHTPOJIBbHBIC 33/IAHHUSI UITH HHBIC MATEPHAIIBI.
Bompocs! (3agaun) 1uis SK3aMeHa MpejcTaBieHsl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

| Ne | Ilepeuennp BompocoB (3aa4) IS 9K3aMeHa




/

20

Co3spaiite uepapxuyeckyro (1) Hymeparmto 1i1st 12 00bEKTOB HCIIOIB3Ys OHO- U TPEX-
3Ha4yHbIE (B peieiax OHOTO YPOBH) ajpeca (B IIECTHAAATEPUYHOI cucTemMe
CUHCIICHHS).

21

Mexnaynapoanblii Homep abonenta (MHA) cranuonapHoii TenedoHHOM ceTn
242892341097129. Yemy paBeH Ko 30HbI BceMupHOit Hymepauuu (K3BH)?

22

Kakue éMKOCTH HyMepaluu MOTYT BBIACISATHCS JUIsl OHOTO ONEPaTopa B peecTpe
poccuiickoii cuctems! 1 mwana Hymeparuu (01.09.2015) ¢penepanbHOro areHTCTBa CBSI3H
(POCCBSI3b)?

23

Kaxoil Homep co crannoHapHOro TeneoHHOro anmnapara ropoja 3arped (kog ropoza 1)
ctpanbl XopBatus (kox 30HbI BceMupHoit Hymepauuu (K3BH) 385), Haxopsiueiics B 30He
K0J10B 30H BcemupHoit Hymepauuu (K3BH) “Espona 3**, 4**” yano Habparb, 4ToObI
M03BOHUTH ab0oHEeHTY HOMep 87654321 ciyTHHKOBO# ceTr Inmarsat (Ko 30HBI BCEMHPHOIA
nymepanuu (K3BH) 870 — O6uwmii koa focryna K cetu)?

24

Emxocte Hakonmtesst (H) B npocreiitieit oqHonuHeHo# moaenu obciyxusanus (IIOMO)
paBHa 29. UeMy paBeH MakCUMaJIbHbIN pa3Mep ouepeau?

25

Teopust maccoBoro obcnyxuBanus (TMO). Koadduuuent ucrnonb3oBanus (3arpy3kn)
cucteMsl p Beeraa <1. Cpeanss miuna ouepenu (6e3 yuéra obpabdarsiBaeMbix 3as8ok) Beerma: <0; =0;
<0.5; <<1; <1; <1; =1; >1; >1; >>1;>3.1; >10; >100?

26

Samumrte cumBonnky Kengamna s cucremst: B call-tientpe paboraror 10 TenedhoHHBIX
0IepaTopoB, paboTy KOTOPBIX PEryJIUpyeT qucrerdep. 16-BX010BOi MHOTOKAHAIBHBIN
KOMMYTATOp CrIoco0eH XpaHUTh 20 3BOHKOB. 3BOHKM 00pabaTHIBAIOTCS COTJIACHO MOTOKY
Opaanra nopsiaka 4 (E4) 1 noctynalor cornacHo notoky Opuanra nopsiaka 6 (Ee).

27

Cucrema M/M/1. CpenHsist HHTEGHCHBHOCTB IIOCTYILIEHUS 3as1BOK A = 250. Cpenuss
HMHTEHCUBHOCTH 00paboTku 3as180K | = 300. Uemy paBHA BEpOSITHOCTH (P0) HAXOKACHHUS
CUCTEMBI B COCTOSIHUM ‘B Hakonutesne () makeTos’?

28

Cucrema M/M/1/14. CpeHsisi FHHTEHCHBHOCTH MOCTYILICHHS 3a[IPOCOB HA YCTAHOBKY
coenuuenus A = 30, cpeaHss HHTEHCUBHOCTH 00paboTku 3ampocoB [ = 32. Cpeansist
MPOM3BOAUTEILHOCTD CHCTEMBI (C YIETOM TOTO, YTO B CHCTEME HE BCET/Ia €CTh 3aIlPOCHI)
pasHa: 2,1; 28,8; 30; 30,5; 31,9; 32; 32,1; 62; .

29

UeMy paBHO cpenHee KONHIECTBO IAKETOB B CHCTEME (IIAKETHI B O4epe + 0GpabaTsIBacMbIe TAKETH)
E MM ecnu cpesisis MHTEHCHBHOCTE TIOCTYTUTeHHs TakeToB A = 1000, cpenss

HWHTEHCHBHOCTH 00paboTku makeros p = 1005?

30

B kakom ciryuae [P naket Bepcun 4, npoxo/siiuii OT XocTa HCTOUHHKA 110 XOCTa
npuéMHHKa Yepes 6 cereil, Hu pa3y He OyaeT hparMeHTHPOBAThCS?

31

Unér ornpaska [P-makera. [{ns IP-agpeca storo IP-makera 3amuce B ARP-Tabnmie ects.
CereBoro unrepeiica ¢ Takum [P-azgpecom B cetn (moiep>kuBaroiell IMPOKOBELIAHNE)
Het. PaGotaer nporokon ARP (Address Resolution Protocol). Uro npou3oiinér ¢
IP-nakerom?

32

3aronoBok [P-makera Bepcun 6 BBITISAANT CAeAyOIUM 00pa3oM (3amuck cornacHo RFC
791 (1981 rom)):

0x64080661 32A6678F A732393E 3A09FEF9_570C98C9 _000001CD_00F9CCE2 A198
145B_0489B49E 78606007. I'ne naxoaurcs none ‘IIpuopurer’? Yemy paBHO 3HaUeHUE
3TOro nosns?

33

Komy umér DNS-3ampoc DNS-cepsep ypoHst DNS-knuenra 1ist petieHust 00paTHOM
3a7a4y IpY HEPEKYPCUBHOM (UTEpaTUBHOI) cXeMe pa3pelieHust UMEH?

Bompocst (3amgaun) must 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.

Tabmuna 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera

Ne /i [epeuenp BonpocoB (3aaay) st 3a4era / iudd. 3auera

I

1 | Hapucyiite cxeMy crauyoHapHO# TesnepOHHON CETH.

2 | HazoBute 00nacth cereii CBsA3HU, B KOTOPOH NPUMEHSIOTCS CTaHAPThI TIepelaun
nHpopmanmu: FCC (CIIIA), CENELEC-A,B (Epoma), IEC 61334.

3 | Knaccudumupyiite mo BceM mpH3HaKaM KIacCH(HKAIN JIEKTPOCBS3U CETh Ha KPUCTAILIE
(network on chip, NoC).

4 | Ilpunmn opranu3anuy (THI IepeAaBacMoi HHYOPMAIMH, PEKHUM TIEPEAadH, C TOMOIIBIO
Kakoro ()M3M4eCcKOro sIBJICHUS IPUPOABI OCYIIECTBIAETCS Nepeaada, MOOMIbHOCT)
TOIBIKHOM (MOOWIIbHOW) ONTHYECKON BOJIOKOHHOM BHICOTEIC()OHHOM CETH.

5 | Yem koHueHtparop (hub) sy4me mapupyrusaropa (router)?

6 | Ilouck TpeGyemMoro BbIXOJHOIO MOPTA B y3JIe KOMMYTAaLUH 3TO MHJEKCaLus,
MHKAICYJIALHs, KOMMYTAIUs, aBTOPU3aLHs, WACHTHOUKALMS, PparMEeHTalus UIH 4TO-TO
Ipyroe?

7 | Hapucyiite ceTb: 3 y3na koMmyTanuu, 4 aboHeHTa, 5 THHUH CBsA3H, 4 BOJHOBBIX KaHana
WDMA, 1 konosblii kanan CDMA, 4 BpemeHHsbIx kanana TDMA, 1 nonsipu3aiioHHblH
kanai PDM, ¢ ucnosnp30BaHHEM JOCTYIA ‘C ONPOCOM .

8 | K kakomy Tumy curnana (aHajnorosblit, [U(poBOH, KaKOH-TO APYroit) OTHOCUTCS CUTHAI

?

9 | Burossrit uaTepsai (bit time, bt) 100 ue. 3agepxka nepeaaun 20 mrc. Yemy paBHa
CKOPOCTb T€pesiauyl 1o KaHary?

10 | Cxopocts nepenaun B onHomonoBoii (SMF, Single Mode Fibre) BookoHHO# onTHueckoit
mHun cBs3u (BOJIC) 5 I'dur/c. Yemy paBHa CKOPOCTb PAaCIPOCTPAHEHHS ONTHYECKOIO
curHana?

11 | YkaxuTe 3HAUCHUS 3a/iepiKeK Mepeiadrl 7 IaKeTOB CO3JAIONINX CPEIHION (QIIyKTyaIuio
(jitter) mepenaaun nakeroB 1 Mc.

12 | Hanumure nud)poBoii MOTOK JaHHBIX, 00pa3yeMbIX IpH I/IMHlebCHO 1<0/:l01301/1 Moaynﬂunn

EAE TR
N ‘1,_, d8
(Pulse Code Modulation, PCM) jutsi aHalioroBoro cureana " ] .

13 | YUemy paBHa yacTOTa AUCKpeTH3auuu AuddepeHmanbHol (1ebTa) UMITyIbCHO-KOJO0BOMH
moaymsiun (Differential/Delta Pulse Code Modulation, DPCM) nipu pacuére ckopoctu
0a30BOro nM(pPoBOro KaHaja (IEMEHTAPHOro KaHa1a IU(POBBIX Telne(OHHBIX ceTei)?

14 T

pu
ucnonp3oBannu koaupoBku MLT-3 (ucnonesyercs B Fast Ethernet 802.3u IOOBASE TX,
CDDI)?

15 | Kakoe xosnnuecTBO aMIUTUTY (Ha OJHY (a3y) UCIOIb3yeT KBaJpaTUUHas aMIUIUTY JHAs
Mmoxynsanus QAM-64 (npsimoyromnpHast) (ucrons3yercs B Wi-Fi 802.11a/g/m, WiMAX
802.16a/e)?

16 | BoimonHute nepemexenue HHGOPMAIMK Ha TOCIEI0BATEIBHOCTH OUT
01001111010111111.

17 | CriexTp IMHUY CBS3U pacmoioxeH B auanasone 2,5-3 ['Tu. [ns koaupoBanust nHGopMauu
UCTIONB3YEeTCs KBaJpaTUUHas aMILIMTyIHas Moaysiuus QAM-32 (npsimoyronbHast). Yemy
paBHa MakCHMMaJlbHasi OUTOBAsI CKOPOCTb JIMHUHU CBSI3U?

18 | HazoBute Tpu croco6a 60opsosl ¢ Tynukamu (deadlockamu) B cetu, rapanTupyromiye
3auuty oT Tynuka (deadlocka).

19 | Tlpunimn paboThl 371€KTPOMarHUTHOTO Tenerpada, BoepBbie MPOJIeMOHCTPUPOBAHHOTO B

1832 roxy B Poccuu I1.JI. llmumarom.

YueOGHBIM IUIAHOM HE NPEeyCMOTPEHO




Ilepeuenr TeM Jusi KypcOBOIO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOH paboThI
npejcTaBieHsl B Tabuie 17.
Tabmauua 17 — TlepeyeHb TeM 1JIsl KypCOBOTO NPOSKTUPOBAHUS/BBIIIOIHEHUS] KypCOBOH paboThI

No /i [IpumepHsIii TIepedeHs TeM ISl KypCOBOTO NPOSKTUPOBAHUS/BBIITOTHEHUS
- KypcoBO# paboThl

V4eOHBIM IITAHOM HE TIPelyCMOTPEHO

Bonpocsl st mpoBEICHUS MPOMEKYTOYHOW ATTECTAIMA B BHAE TECTUPOBAHUS
npezcTaBiieHsl B Taduie 18.

Ta6nuua 18 — [IpumepHsIil iepedeHb BOMPOCOB LISl TECTOB

Ne i/t [IprMepHBIii TepedeHb BOPOCOB ISl TECTOB

He npexycmoTpeHo

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYArOIIMXCS 3a0YHON (HOPMBI
00y4eHus, npe/IcTaBIeHb! B Tabuune 19.

Tabnuua 19 — [lepeyeHb KOHTPOIBHBIX pabOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PAdOT

He npexycmoTpeHo

10.4. Meronnueckue  Marepuajbl,  ONpPEACTSAIOIIME  IPOLEAYpbl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIIMX OTambl (OPMUPOBAaHMS KOMIICTCHIMH, COJIepKarcs B
JIOKAJIbHBIX HOPMAaTHBHBIX akTax [ YAII, permaMeHTHPYIOIMX TOPSIOK H MPOLEeIypy
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaroInXCs
I'YAIL

11. Meroauueckue yka3zaHus i 00y4aroMXCsl 0 OCBOCHUIO TUCLIUILIHHBI

11.1. Meroguueckue yKaszaHusi [AJdsi OOyYarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JIEKIOHHOIO MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIO0KeHHe yueOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JEKIMU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI IOJYYHTh BCIO MH(OpMALUIO IO TeMe, a B OCBOCHUHU
(byHIaMEHTANBHBIX OpPOOJEeM AWCLUMIUIMHBI, METOAOB HAy4YHOrO IIO3HAHHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMauMOHHYI0 QyHKIMH. JIeKIus packpblBaeT MOHSITUIHBINA ammapaT
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AUCLUILUIMHE,
TOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JTUCLHUIIMHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOMMICS JICKIIMOHHOIO MaTepHaa;

— TOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX OTIPEEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

—  IOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4ecTB, JIIOOBHM K IpPEeOMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOSBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENbHON pabOThI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha Oikaiiime roapr;

— HAYYUTBCS METOAMYECKH 00pabarthiBaTh MaTepuai (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSATH MX B  Pa3IMYHBIX
(hopMypoBKax);

— MOJIyYeHHE TOYHOrO OHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHSATHH.

JIekIMOHHBIA  MaTepuad MOXET COMPOBOXAATHCS JEMOHCTpAled ClaloB U
WCIIONIB30BAaHMEM PA3[aTOYHOTO Marepuaia MpH TMPOBEACHUH KOPOTKHX JHUCKyCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIIBHBIX TEMATHK 110 JUCLUILINHE.

CTpyKTypa npeiocTaBICHHs JSKIMOHHOTO0 MaTepHraia:

— Bsenenne. Onucanne MHOroo6pasus ceTeil CBsI3U Ha IUTaHeTe 3eMIIs.

— Knaccudukauus pazinuuHbIX THIOB CBSI3H.

— Ilomauya 6a30BBIX MOHATHIA, ONpEACICHUH, TEPMHHOB, METOIOB, MPUMEHSEMBIX B

CEeTSX CBSI3U.

— OOcy>/ieHre Ha3HAuCHHUS IEKTPOCBsA3U. EE MONb3bl U Bpea 1Sl JI0ICH.

— MHcropus snekrpocssizu. KittoueBsle MOMEHTSI, HICH.

— Hywmepanus B ceTsx cBsi3u.

— IlpumeHenne 0CHOB TEOPHH MACCOBOTO OOCITY)KHBAHUS JJIsI PACUETA CETEH CBSI3H.

11.2. Meroauueckue ykasaHus Ui OOYy4YaroOLIMXCSl MO BBINOJHEHHIO JabOpaTOPHBIX
pabor

B xozme BbInoiHEHUs Ja0OpaTOPHBIX pPabOT OOYYAIOIIMHCS [OMKEH YrIyOuTh H
3aKpENMTh 3HAHUS, NPAKTUYCCKHUE HABBIKH, OBIANETh COBPEMEHHON METONMKOW M TEXHHKOH
OKCIIEPHMEHTa B COOTBETCTBUM C KBalTU(UKALMOHHOW XapaKTEePHCTHKON 0OYdaroIerocs.
Beimonnenue n1adbopaTopHbIX pabOT COCTOUT U3 IKCIEPHMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
AHAIMTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIHA.

BeinonHenue abopaTopHbIX paboT oO0ydaromMMcs SIBISETCS HEOTHEMIIEMOH YacTblO
U3y4YCHHS JUCHUIUIMHBL, ONpeAeNiieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
o0ecreynBaroIUM pelieHHe CISAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— [OpHOOpeTeHHE HAaBBIKOB HCCIICOBAaHUA IIPOLECCOB, SBICHHH U  OOBEKTOB,
M3y4aeMBIX B paMKax JaHHOM AUCLMILIHHEL

— 3aKpeIvieHWe, Pa3sBUTUE M JIETAM3allis TEOPETUYECKMX 3HAHMH, MONYYEHHBIX Ha
JICKLUSX;

— IOJy4YeHHE HOBOH MH(OPMAIMHU MO U3y4aeMON JUCLUILIMHE;

— npuoOpeTeHHe  HAaBBIKOB ~ CaMOCTOSATENIbHOH — paboThl ¢ J1a0OpaTOpHBIM
00opynoBaHHEM U IPHOOpPAMHU.

3ajnanue u TpeOOBaHMUS K MIPOBEJICHUIO Ja00PAaTOPHBIX PaboT

Jlabopamopnas paboma Nel. Hzyuenue cemesbix nponokoios u ymuium

Henp pabotsl: n3yuenue ceteBblx nporokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP,
DNS ¢ momormipo ceTeBbIX YTHINT arp, ipconfig, ping, tracert, cereBbix Hactpoek OC u
aHanu3aropa Tpaduka wireshark.

CerteBble yTriuThl, HacTpoiiku OC, aHanu3arop Tpauka, CETeBbIC MPOTOKONIbI H3y4YalOTCs
CTYJICHTOM CaMOCTOSITEIILHO.

Bapuantel 3a1aHuMi:

Bap. IMapameTpsbl

DHCP.IP-anpec
CJIEYIOIETO
DHCP-cepBepa

Haiitu cooOruienus 06 IPv4.DF DNS.TC (npsmas
OLIMOKAaxX B CETH 3aja4a)

Haiitn KomMIbroTEpHI
JIOKQJIbHOM CETH,

nslookup NAME TCP.BbipaBHuBaHuE paboraromiue B X
HACTOSAIMH MOMEHT
1o npotokoay IPv6




Bap.

IMapamer)

bl

C OMOIIIBIO
aHanu3aropa Tpaduka
y3HaTh BpeMsl MKy
ARP-3anpocom u ARP-
OTBETOM

ICMP. [JononHuTEIBHOE.
IP-anpec

TCP.Yka3zarenb
CPOYHOCTH

DNS. JlononauTEe IR HA
i
nHpopmanus./laHHbIe
(npsimast 3aaua)

Bap.

IMapamerT

bl

Haiit makeTsr
Pa3HbIX KaHAJIBHBIX

2
DKCHeprUMEHTAIBEHO
Y3HaTb 110 KaKOMy
DHCP.IP-anpec
IPv6.Homep Bepcun TPOTOKOIY BLITOMHACTCS | oy mp o X
JIOCTYII K ITalKaM
JIPYrOro KOMIbIOTEpa
ARP Jlmuna AA ICMP.[Jlannsie.Cryyaita | [Pv4.DSCP. DNS.RD (obpatnas
) bIe Bapuant 3a1ay4a)
Y3Hatsb, yepes Kakoi
THII CETEBOTO ipconfig. Apera
3 nslookup NAME yerpoiicsa (i, UCTEKaET B
NAME2 xormexTparop (hub), BBIIABAEMON X
KoMMyTaTOp (switch))
. uHpopmanuu
KOMIBIOTEP COETUHEH C
CETBIO
IPv4.Tun cepsica.D ICMP.[lannsie.IP-3aromno Ethernet. SED DNS.RA (mpsimast
BOK 3a/1a4a)
N DKCHeprUMEHTAIBEHO
4 Hactpoiixa 3HATh 110 KaKHM Tarkam
OC.Cgoiictra.llognepx M ANEHHORO KOMIILIOTEDA TCP.ITapametps1.Pa3 X
ka.lloxpobHocTr. duzny ya P Mep OILIUHU
. XOIMJIH C APYrOro
eckuii axpec
KOMIIBIOTEpa
IPv4.061mmas ymHa DNS'K? TIHHECTBO
naKera UDP.Ilopt uctounuka |DHCP.[Inuna AA  |3amnuceii 3anpocos
(psimasi 3a1a4a)
5 Haiitu B cetu kagpsl
Etherner, B koTopbie
BIIOXKEHBI [1AKETHI, HE TCP.FIN nslookup [no]ve X
COOTBETCTBYIOIINE TUITY
mosst T
JloGaBneHue ipconfig. MAC-anpec ﬂDI;:&)HoOfAZHiETﬁiE}I{Z
nuHamMu4Yeckoi 3anucu B|IPv6.Ilpuoputer B BBI1aBAEMOM Honst anHL]jx ’
tabauiy ARP nHpopmanuu (obpatHas 3a1aua)
CpaBHHUTB
6 MapIIpyThl, BpeMs
Bpesss KU 3HCH B 1 1o casn 10 pant 1P- X
K?3Ille DNS : fop
aJlpecoB,
3aKpEIIEHHBIX 3
OJTHUM caiiToM
[Pv4 KonTpomnbHast 1pconﬁg.IP-va APCC B | DNS. T otsera
7 DHCP.Koj onepanuun BBIJJABaEMOI1
CyMMa 3aroJjioBka - (npsimast 3aa4a)

TIPOTOKOJIOB
Pa3smep noss nanHbIX ping —i F—— X
TCP-cermenta Ethernet, Wi-Fi,

BlueTooth,
TokenRing)
DNS.Konnuectso
Ethernet. DA IPv4.IP-anpec U]?P"HHHHa 3anuceil 0TBETOB
UCTOYHHKA JeHTarpaMMsl
(obpatHas 3a/1a4a)
8 BuzyanbHo n3yunth tracert. Bpems
N pasHuLy B MHGOpPMALUK |nepenadu-npuéma B X
P npotokonos HTTP u BbIJIaBaEMOi
HTTPS uHpOpMAIH
Y3Hatb ckonbko IP-
IPv4.IP-apec aJIpecoB DNS.lononHuTensHa
arp —a COOTBETCTBYET st uHpopmars. mst
9 Ha3HA4YEHUS
OJIHOMY TOMEHHOMY |(IpsiMast 3a/1a4a)
UMEHU
nslookup [no]defname |TCP.URG ping —s X
DNS.Konnuectso
ping Ha 3anucei
mupokoBeniarenbHplii | [Pv6.MeTka moToka TIOJTHOMOYHBIX DHCP.lllaru
IP-anpec cepBepoB UMEH
(psiMasi 3aa4a)

10 Hacrpoiika
OC.O6uwme.Caoiictea. T
CP/IP.CBoiictBa.O6mue. UDP KontporbHas
Hcnons3oBats tracert -w X

N cymMMa
CIe Y IOIHI
IP-anpec.Macka
TI0JICETH
Ethernet. T IPv4 Mapavetp. Pasvep nslookup [no]recurse| TCP.PSH
OILUHU
C OMOIIBIO
11 |DNS.Mommomounbie ;gg?ji;‘;‘;{aﬂﬁ‘;%’;a fg;gﬁfacm
Esngggﬁh;zHi[:; HBIC DHCP-coo01mennem BBbIIABAEMOM X
P A 3anpoca 1 DHCP- nudopmanuu
cOOO0IIIEHNEM OTBETA
Ethernet.Pad TCP.IlopT npuémuuka DNS 3anpoc. s DHCP.CekyHast
(npsimas 3ay1aua)
12 [Pv4 Unenrudukarto
ipconfig /all ping —j p naxera X
C MOMOILBIO YTUIINUTHI
arp 3aKpbITh JOCTYII DNS.3anpoc.Tun
Ethernet. FCS IPv4.Bpems sxu3Hu
CBOEr0 KOMIIBIOTEPA B (mpsimast 3a1a4a)
13 Wutepuer

nslookup [no]search

tracert -j

DHCP.IP-agpec
KITUCHTA
TpeIaraeMblil




Bap. IMapameTpbl
TCP.Homep B
IPv4.Tun cepsuca.T DHCP.Tun AA MOCJIEA0BATCILHOCT DNS.3anpoc. Knace
" (oOpaTHas 3aga4a)
DKCIepPUMEHTAIBHO
14 |y3HaTh MO KaKomy
MIPOTOKOITY ping —w arp —d X
BBITIOJTHSACTCS] IPOCMOTP
CTpaHUIl CaliTOB B
Opay3epe
MAC. s usiyansbii DNS.Otser./lanHbIe IPv6.Pa3mep nons DHCP.B
(obpatHast 3axaua) JTAHHBIX
15 ICMP .KonTponbsHas
ipconfig /renew tracert —d : p X
cymMMa
C OMOIIIBIO
aHaju3aTopa
Tpaduka y3HaTh
Bpemst Mexy TCP-
CErMEHTOM «3arpoc
MAC.OUIL DNS.Orser. Tun (npsmas Ha YCTaHOBKY DHCP.AA xnuenTa
3aava)
COCJIMHEHUS» U
TCP-cermeHTOM
16 «IOATBEPKACHUE
YCTaHOBKH
COCAMHEHUS»
DKCIepPUMEHTAIBHO
y3HaTh Ha Kakue
[Pv4.ITapamerpsl./laHHbI arp —v CTpaHULIbI CAaliTOB B X
e Opay3epe XOaMIH ¢
Jpyroro
KOMITBIOTEpa
MAC.Anpec IPv6.1P-anpec TCP.Homep DNS.OtBer.Knace
unrepdeiica MCTOYHHKA HOATBEPXKICHHS (oOpaTHas 3aga4a)
Haiitu caiir, 3a
1 Hacrtpoiixa KOTOPBIM
7 OC.CsoiictBa.ITomuepx 3aKpEIICHO
: ) P nslookup Is -t TYPE P X
ka.IloxpoOHOCTH. ApeH HECKOIbKO IP
a UCTEKaeT aJIpecoB C Pa3HbBIMU
UMEHaMH
HaLHTH HECKOTIbKO DNS.OtBet.Bpemst
CalToB, MEPENAIOIINX DHCP.IP-axpec
ARP.Tun cetn KH3HU (TIpsiMast o
undopmanuto no TCP KJIMEHTA TeKyIIHUH
18 3a/a4a)
IIPOTOKOITY
ipconfig /showclassid ICMP.Tun IPv4.Cuemerme X
¢dparmenra
[Pv4.ITapamerpsr.Kox DNS.Orser. Jimsa DHCP.Uwms
ARP.Tun npotokona MOJIS JAHHBIX
OTIIUH DHCP-cepepa
19 (npsimasi 3aj1a4a)
ipconfig /registerdns UDP./lanusie TCP.Iopr X
HCTOYHHKA

OC.CaoiictBa.Ilognepx

ka.Tum agpeca

BbIJIaBaeMOU
uHpopmanuu

[Pv4.IIpoTokon
BEPXHET0 yPOBHS

Bap. IapameTpsl
. DNS. lononauTensHa
V3Hath QusnyecKuit
DHCP.Unentuduxa |1 nndpopmauus.Bpems
ajzipec Ipyroro IPv4.ITapametpsl.CF
TOp TpaH3aKIUU KHU3HU (0OpaTHas
KOMITBIOTEpPA
3aja4a)
20 CpaBHHTH
HECKOJIbKO CaiiToB
nslookup Is -a ipconfig /setclassid 110 JUIMHE MapiupyTa X
JI0 HUX, BpEMEHU
OTKJIKA M KQ4eCTBY
CBSI3U
nslookup type=X ICMP.[JontonHHUTEIBHOE. TCP.RST DHCP.Omrun. Tun
Wnentudukarop OILAHA
Hacrpoiika
OC.Obmue.Crofictsa. T Y3HaTh Ha KaKue CalThbl
21 | CP/IP.CgoiictBa.O01mue. BEIXOII DVEO IPv6 Tt
Hcnons3oBats OALL IPYTO . : X
. KOMIIBIOTED JIOKAIBHOH | IIEpex010B
CJIC YOI
. cetn
[P-anpec.OcHOBHOI
IITF03
ARP.Tum onepawu | Do LIOTHOMOUHBIE — [p gy DHCP.®aiin
cepBepbl UMEH. Tun
Hacrpoiika
22 |OC.O6muwme.CroiictBa. T |ipconfig.OcHoBHOI
CP/IP.CBoiictBa.O0111e. | U103 B BBIAABAEMOM IPv4.Tun cepsuca.R X
JononuurensHo. DNS.JT | uHpopManum
00aBUTh
ARP.AA otnpasutens | IPv4 Jantbic DNS.OtBer.MMms DHCP.Omnuuu. JlaHHbI
(mpsimasi 3aa4a) e
HacTtpoiixa
OC.O6ume.Caoiictsa.T |.
23| Cp/IP.Croiicrea.Obmue | PeON18-DNS-cepaepui 8|
BBIJIaBaeMOit ping —f X
JononuurensHo.Ilapam S —
erpsl IP.OcHoBHBIE pMat
110361, J{06aBUTH
'Y3HaTh KOMUYECTBO
CeTeBBIX KapT B
JIOKaJIbHOMU CETH,
C/ICIIaHHBIX TEM XKE nslookup class=X TCP.Pa3mep okHa DHCP.Onumn. Jlan:
e.Tun coobmenus
MPOU3BOJIUTENIEM, YTO 1
24 | ceTeBas KapTa HaIIETO
KOMIIBIOTEpa
DNS.IloxrOMOUHBIE
IPv6.Crnenyronuii cepBepsl UMEH. J[iTnHa .
ping —t X
3aroJI0BOK oJIs1 IaHHBIX (0OpaTHas
3a/a4a)
ARP.AA nonyuarens ICMP.Kox TCP.KontponsHas |DNS.Waenruduxarus
cymma (npsimasi 3aa4a)
25 |Hacrpotika ipconfig. DHCP-cepgep B

X




Bap. IMapameTpbl
DNS.Konuuaectso
3anucei
ARP.JIA otmpaButens |JONOJTHUTENBHON nslookup [no]msxfr |IPv4.Homep Bepcun
uHpopMmauuu (npsmas
26 3aja4a)
N ipconfig. Apenna
Hacrtpoiixa
OC.Cgoiictsa.llognepx |ping —1 fromytiena B, X
xa.IP-azpec BbI1aBaEMOMH
UHpOpManuu
nslookup server NAME DNS.Tun 3anpoca IPV6".IP-az[pec TCP.Ilapamerpsr. Tun
(obpatHast 3amaua) npuéMHHUKA OIIIHH
27 |Hacrpotika ICMP JlonionauTENH
OC.Cgoiicta.lTognepx |tracert —h Hoe.ITopsinikoBeIi X
ka.Macka nojceru HOMeEp
arp.luTepdeiic B
BBIJJABAEMOM UDP.Ilopt npuémnnka :}({f}i’él'[apaMeTpm.I[a IPv4.Tun cepsuca.C
uHpopmanuu
28 | CpaBHUTH HECKOIBKO
CalTOB 10 BpEMEHH DNS.QR (npsimast DHCP.Onuuu.Pazme X
OTKJIMKA M Ka4eCTBY 3aja4a) p onuuu
CBSI3U
C MoMoIIbI0

29

IPv4.DSCP.IN

aHanM3aropa Tpaduka
y3HATh BPEMsI MKy
ICMP 3x0-3anpocom u
ICMP 3x0-0TBETOM

ping —a

DNS.AA (npsmas
3a/a4a)

HaiiTn Heckobko
CaiToB,

Bap. IapameTpsl
Hactpoiixa
OC.O6LuHeu.CBOI/ICTBa.T DN JTononHuTebH
CP/IP.Cpoiicta.O6myue.
nslookup Is —d ast unpopmarus. Tun X
Hcnone3oBath
o (mpsimast 3agaua)
CIICTYFOLIUH
[P-ampec.IP-agpec
AHanuzarop IPv4.Tun DNS'HOHHO.I.VI O'IHbIC
ARP.JIA nonyuatens . cepBepsl uMEH.Knace
tpaduxka.Capture Filter |cepBuca.PR
33 (mpsiMas 3a1a4a)
Hacrpoiika nslookup
OC.CBoHCTBva.HozIL[epm searchlist=N1 ... ping —r X
ka.OcHOBHOII 111103
Haiitu caiit, 3a KOTOpBIM
IPv4.DSCP.Knacc 3akperieHo Heckonbko | TCP.ACK DNS.Jlononrutensra
IP azpecos s uapopmanus. Kiace
C nomo1sio
aHanu3aropa
34
Tpaduka y3HaTh
nslookup timeout=X ping -k Bpemst mexy DNS- X
Cco00I11IEHNEM
3arpoca u DNS-
COOOILIEHNEM OTBETA
MAC.I'no6anbHbIit nslookup root=NAME [Pv4.[lmma AHaHHSaTOP
3aroJioBKa Tpaduka.Filter
. Hactpoiixa
35 ping.Bpems nepenaun- N
Ethernet.Data npuéMa B BbIJaBaeMOit OC.Coiictsa.llonne X

nHpOpMaIUH

pxka.IlompobHOCTH.
DNS-cepsep

nslookup root arp —s nepeIarox X
HHPOPMAIHIO 110
UDP npotokony
Hacrpoiika DNS.IlonHoMOuHbIE

Ethernet.npeambyna (0e3

tracert. KonnyectBo
MIPBDKKOB B BBIIABAEMOM

OC.CsoiicrBa.lloane

cepBepsl IMEH.Bpems

30 [SFD) - pxka.IlonpoGHOCTH. | )HM3HU (0OpaTHAs
DHCP-cepsep 3a/a4a)
ARP.Jlnmna JIA 1Pv4.BripaBHHBaHuE ping —v X
CpaBHUTD BpeMs
OTKJIMKA ¥ Ka4eCTBO
CBSI3M JI0 Pa3HBIX IPv6.Jononuurensh | TCP.Jnuna
Ethemet.SA IP-anmpecos, BI€ 3arOJIOBKU 3aroJoBKa
3] 3a1§pennéﬂﬂb1x 3a OTHUM
caiiTom
Hacrpoiika
ping -n ipconfig /flushdns S}g&g?:;ggg'}ggfﬁé X
ApeHJa noayueHa
Bpewms sxusan
32 | suramuyeckoii 3amucu B| TCP.Peseps IPv4.MF ipconfig /release

KSlle ARP

X — nmro0oii (Ha BBIOOp CTY/ICHTA) HEHUCIIOJIb30BAHHBIH (CTYZACHTOM U IPYTHMHU CTYJCHTAMH )

Hapamerp U3 HOBO 00nacTy (YTUIINTA, IIPOTOKOIL, ...).

Jlabopamopuas _paboma Ne2. Ilpoexmuposanue sviyuciumenvuvix cemeu. Memoowl

meopuu 2pagos 0 pacuéma cemelii CeA31.

Llenb paboThl: U3yueHUe Teopun rpadoB st pacyéra ceTei CBsI3H.
Bapuantsr 3aganmii:







Bap. 1 Bap. 2 Bap. 3
CToMMOCTH NUHKIA CTOMMOCTH NUHWIA CTOMMOCTH NUHWIA
A|B|C|D]|E F A|B|C| D |E|F A |B|C|D|E|F
A 5(11] 3 [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 1112 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 [TOTOKW K LEHTDY [MoTokmM K ueHTpy
[4]13[6]3] - uentp|| [-]4[5 Juentp[8 [10]| fuertp[2[3 [-[2 [1
[MponyckHan cnocobHOCTL [MponyckHasa cnocoQHOCTL MponyckHaa cnocobHoCTe
KamOoW NUHKMM = 8 Kaxaon nHuM = 14 Kamaon nuHuM = 4

Bap. 4
CTOMMOCTM NTUHKIA

Bap. 5
CTOMMOCTM NIUHKIA

Bap. 6
CTOMMOCTH NTHHKIA

Al B [C|D[EJF AJBIC[D[E] F AlB[C[D[ E [F
A 22 (83|94 |A] [11]8[4]9] 4 |[A] [18[11]9] 1 |14
g 4[11]32|7 || B 23[9 [21] 8 _|B 21[19] 22 |5
C 3 [19[18]|[C 3lsl 8 |C 24 18 |17
D 24D 7] 2 |[D 32|21
E 2 |E 23 |E 3
F F F

[NOTOKK K LieHTpY

[MNOTOKK K UeHTpY

MOTOKK K UeHTRY

[3 Juenp[4 [3]- 12

[2]4]-]5]3 Juenrp

[13] - [16] 14 Juentp[12

MponyckHaa cnocobHocTe
KEKO0A NUHMK = 5

MponyckHasa cnocobHocTe
KaA0A NuHMM = 7

MponyckHaa cnocobHocTe
KaAaoi NHMK = 26

Bap. 7 Bap. 8 Bap. 9
CTOMMOCTH NHUHKUA CTOMMOCTH NHHUA CTOMMOCTH NUHWIA
A|B| C |D|E|F A|/B|C[D| E |F A| B |[C|I[D|E|F
A 14| 14 [16]|15]12| A 9 1101 8 | 11 [10||A 5 |7 ]1]23]|24
B 2 |16[18]|14|[B 917128 |9]B 1918 [21]23
C 31|11]18] C 9| 7 |9]C 26|25 21
D 12|15| D 36 (8 ||D 2121
E 13| E 6 |[E 20
F F F
[MoTOKM K UeHTpY [MoTOKK K UeHTpY MoTOKK K LeHTpy
[6[7 Juentp[ 4] -[6 | [6]-[4]5 uewp[5 || [10[uentp[11]14] - [9
MNponyckHaa cnocobHoC T lNponyckHaa cnocobHoCTL MponyckHaa cnocobHocTb
Kasgon NkHum = 11 KaKOoW NuHuKM = 9 KaROon NuHum = 21

Bap. 10
CTOMMOCTH NIMHWA

Bap. 11

CTOMMOCTH NMHKA

Bap. 12
CTOMMOCTH NIMHKA

A/B[C| D |E|F Al B |[C|D|E|F A/B[C|[D|E| F
A 7113 14 1416 || A 21 19[4 [27 16| A 14112 (13|21 16
B 121 29 |9 |18||B 17(31[10| 9 ||B 1216 1| 18
c 10 |1 ]9]C 14[15[13 || C 28 15| 17
D 20|18 D 24|19]|D 271 19
E 17 || E 8 ||E 7
F F F

[TOTOKM K LLEHTDY [ToTOKM K LEHTDY [TOTOKM K LLEHTDY

(61819 Juentp[ 8 [ -

[Bluentp[ 5] - [3 [ 4

p1[18]13] - [10]uentp

MponyckHsana cnocobHocTb
Ka:KO0W MuHKuKM = 15

Mponycksana cnocobHocTb
KO0 MuHUM = 7

Mponyckxsana cnocobHoCTb
KaO0W NHKWKM = 22

Bap. 13 Bap. 14 Bap. 156

CTOMMOCTH NUHWIA CTOMMOCTH NMHWIA CTOMMOCTH NUHKIA

A |B|C|D|E|F A |B|C|D|E|F A|B|C|D|E F
A 1 (1614|218 | A 16|12 |16(16| 8 | A 514|193 9
B 15132]|18[4 | B 1611713914 |B 81719 4
C 1116 |19 | C 4|11|7|C 57 5
D 913 |D 12|23 |D 5] 43
E 14 E 15| E 3
F F F

MoTOKKM K LeHTpy

MoTOKK K LeHTpy

[MNOTOKK K UeHTpY

[uenTp]207 - J28]27 21

luenTp[ 1313149 [ -

[7]-15[48 Juentp

MNponyckHan cnocoBbHoCTL
KaAgon NuHum = 47

MNponyckHan cnocobHoCTL
Kau0on NUHUK = 26

MponyckHaa cnocobHocTL
Kaerdon MuHumn = 11

Bap. 16
CTOMMOCTH NMHWA

Bap. 17
CTOMMOCTH NHUHKA

Bap. 18
CTOMMOCTH NUHWIA

A [BICIDJEJF| [A[B]C] D [E[F| JA[BJC|D] E [F
A 12[16(18[ 0 [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 14[7[9|C 23 [14[18]C 14] 21 |18
D 19[13| D g [13][D 18 [13
E 8 [E 9 |E 16
F F F

MOTOKM K LeHTpyY

MoTOoKK K UeHTpY

MMOTOKM K LeHTpY

luewrp| 9[8[ -7 [8

[-[2]1[uentp[ 4] 4

[7]4]8]- Juenp[ 4

MNponyckHan cnocobHoCTL
Kaugon NuHUK = 16

MNponyckHan cnocoBHocTb

Ka#gol MTMHMK = 5

MponyckHan cnocoBbHocTbL

Kaxgon NuHum = 11

Bap. 19
CTOMMOCTH NMHWA

Bap. 20
CTOMMOCTH NHHWUIA

Bap. 21
CTOMMOCTH NHHKA

A[B|C| D [EJF| [A[ B [C|DJEJF A [B[C[DJEJF
A _[12[11] 16 |24 9 |A 13_[11] 8 24|11 A 218 (9|2 |18
B 1] 14 [11]12| 8B 27|26]18[14| B 7 21[14] 7
C 5 _[16[17]C 152917 C 5 [14[14
D 1513 D 15[ 8 |D 12[19
E 14| E 12|E 12
F F F

MNoToku K UeHTpy

MNoToKM K LeHTpy

[MoTOKW K UeHTpY

[12]11]13|uenp[12] -

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

Germp] 8 [13] 0] -]

MNponyckHan cnocobHoCTb
KasKOon NHMM = 25

MNponyckHan cnocobHOCTb
KasKgon NHuM = 25

MponyckHasn cnocoBHocTb
KaoKOon MK = 18

Bap. 22
CTOMMOCTH NHHKA

Bap. 23
CTOMMOCTH NUHKA

Bap. 24
GTOMMOCTH NUHKA

A[B[C| D [E[F| [A[B|CIDJE[ F A[B|C|D] E [F
Al 8|9 8 [2]|9|A| [21]78|8 2] 13 |[A| |[16|13|18] & |12
B 11| 13 [16] 8 | B 23|3 23] 8 |B 2 [13] 10 |8
C 15 | & [16]C 58] 21 |cC 24| 8 |11
D 15[13]| D 5] 13 |D 14_[14
E HIE 2 |E 11
F F F

MNoTokW K yeHTpy

[NOTOKW K UeHTpyY

MNoToKM K LeHTpy

(61809 Juentp[ - [ 7

[5]-18]4]6 Juentp

[5]4]9]- Juentp[10

MponyckHaa cnocobHoCTh

Kaxkmo nnHuK = 15

MponyckHaa cnocobHocTe

KaxkmoW nuHmum = 11

MponyckHaa cnocobHocTL
Kamom nuHiam = 12
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Yannu-Paccena.




Jlabopamopuas paboma Ned. Kommymayus kananos, cooduienul, naKemos.

Llens paGoThbl: H3yueHUE METO1a KOMMYTAallUH KaHAJIOB, HCCIIEJOBAHIE XapAKTEPUCTUK CETH,
OCBOEHHE METOAUKH MOJEIMpoBaHus Ha OBM.

K
16 |KK 46 K
K
17 |[KC 47 c
K
18 |KII 48 I
K
19 |[KK 49 K
K
20 |KC 50 c
K
21 |KII 51 o
K
22 |KK 52 K
K
23 |KC 53 c
K
24 |KII 54 o
K
25 |KK 55 K
K
26 |KC 56 c
K
27 |KIT 57 ~
K
28 |KK 58 K
K
29 |KC 59 c
K
30 |KII 11,2,4 4 60 I

1,3 C

Bapuants! 3aganuii:

Met Met

o o1

KoM KoM
Ne yT I'pad Ne MyT I'pad

anu A

" "

113
1 |KK 31 |KK
2 |KC 32 [KC
3 |KII 33 [KIT
4 |KK 34 |[KK
112
5 |KC 35 |[KC m
1,2,4,6 _O -

6 |KII 36 |KIT 15
7 |KK 37 [KK
8 |KC 38 [KC
9 |KII 39 [KIT
10 |KK 40 |[KK
11 |KC 41 |[KC
12 |KII 42 |KIT
13 |KK 43 KK
14 |KC 44 |[KC
15 |KII 45 |KIT

Crpykrypa 1 hopma oTyera 0 1a60paTOpHOI padboTe

Jlabopamopuas paboma Nel. Hzyuenue cemegoix npomoKoi08 u Vmuaum

1

Lenps paboTsLI.

Bapuanr 3aganus.

JI1s Kax1oi yTUIMTEL M OKHA HACTPOMKU:
3.1 Kparkoe omnucanue.

3.2 Ilpumep HCIIOTB30BAHHUS.

Ceresble napameTpsl OC (ceTeBble HHTEpQEHCHI, aapeca, MACKH, PEXKHUMBI, TAOIHIIbI 1

p.):
4.1 HcxonmHble 3HAYCHHUS.
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4.2 BelneneHne Tex NapaMeTpoB, KOTOPHIE MOKHO U3MEHSThH C IOMOIIBIO H3Y9aeMbIX
CEeTEeBBIX YTHIHMT U OKOH HACTPOECK CETH.

PesynbraThl M3ydeHMs 33/laHHBIX B BapHaHTE MapaMETPOB CETEBBIMU YTHIMTaMH,

Hactpoiikamu OC, aHanu3aTopoM Tpaduka ¥ APYrHMH MOAPYYHBIMH CPEICTBAMH.

Jns kaxzmoro napaMmerpa:

5.1 OnwucaHue Ha3HAYCHUS yTUIUTHI (IIPOTOKOJIa) K KOTOPOMY OTHOCHUTCS ITapaMeTp.

5.2 Ommcanue Ha3HAUEHHS TapaMeTpa.

5.3 Kparkuii CIOBECHBIH alrOpUTM pPabOTHI C MapaMeTpoM (ecid mnopadboraTth C
rapaMeTpOM BO3MOXKHO).
5.3.1 [IlpoBecTu meMOHCTpaIHO pabOThI C TAPAMETPOM MPETOIaBATEIIO.

5.4 ]Jloka3aTenabCTBO HEBO3MOXKHOCTH PaboThl ¢ IapameTpoMm (eciau mopaboTarth ¢
rapaMeTpOM HEBO3MOJXKHO).

Ilocne 3aBepiieHust paboThl Bce KpuTHYHBIE ceTeBble mapaMeTpbl OC Heo0Xoaumo

BEPHYTh B HICXO/IHOE COCTOSTHHE.

BriBogs!.

CHHCOK HUCTIOIb30BaHHBIX HCTOYHUKOB.

Jlabopamopnas paboma Ne2. [lpoexmuposanue evluuciumenvhvix cemei. Memodol

meopuu 2pagos 0 pacuéma cemeii cesa3u.

1
2
3

4

Lenbs paboTh.

Bapuant 3ananus ¢ rpadom cetH.

PesynbTaThl HcclieIOBaHus 3aJaHHOTO rpada ceTu.

3.1 Omnpeaenuts Tun rpada (HEOPUEHTHPOBAHHBIN, Oprpad), CMELIaHHbIH).

3.2 HaiiTu MHUUIEHTHBIE BEPIUUHBI, PEOpa U IyTu.

3.3 HaiiTi cMeXHBIE BepIIHHBI, pEOpa 1 AyTH.

3.4 Onpenenuts spisercs u rpad MyabTUrpadom.

3.5 Haiitu neru rpaga.

3.6 [lnsa onHOW mapbl BEepIIMH HAaWTH IBa MapuipyTa, [Ba IMyTH, JBE LEMH, IBE
HPOCTBIE LETTH.

3.7 Omnpenenuts cBA3HOCTH rpada.

3.8 Omnpeaenuts paguyc rpada.

3.9 Omnpenenuts quamerp rpada.

3.10 Ompenenuth HEHTPATBHYIO BepIIHHY rpada.

3.11 Omnpenenuts nepudepuiiHyto BepiuHy rpada.

3.12 HaiiTu MakCHMaIIbHYIO 1 MUHIMAJIBHYIO KIUKH rpada.

3.13 Omnpenenuts siBIsieTCst 1u Tpad) MIaHAPHBIM.

3.14 Ompenenuts creneHy (BaJIGHTHOCTH) BCEX BEpIINH rpada.

3.15 Omnpenenuts peryasipHOCTb rpada.

3.16 HaiiTi raMuIbTOHOB Iy Th rpada.

3.17 HaiiTi raMHIBTOHOB LIUKJI rpada.

3.18 Haiitu 3iinepoB myTh rpada.

3.19 Haiitu siinepoB uuki rpada.

3.20 [dns onHoM mapsl BepUIMH HOCTPOUTH TPU pa3felIsIOMIMX MHOXECTBA Pa3HOi
MOIIIHOCTH.

3.21 [Ins onHOW maphl BEpIIMH IOCTPOUTH TPH OTHCISIONIMX MHOXKECTBAa Pa3HOM
MOIIIHOCTH.

3.22 Haiitu mapaup rpada.

3.23 [lns oaHOM napbl BEPIIMH OCTPOUTH TPU pa3pesa pasHOM MOIHOCTH.

3.24 TlpowmmocTpupoBaTh Ha rpade BepmuHHY0 GopMy TeopeMsl MeHrepa.

3.25 TlpowmtoctpupoBaTh Ha rpade ayrosyro ¢popMy Teopembl MeHrepa.

BrIBoABI.
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CIHUCOK HCIIOIb30BaHHBIX HCTOYHUKOB.

Jlabopamopuas _paboma _ Ne3.  [Ipoekmuposanue  8bIYUCIUMEIbHbIX __ cemell.

Onmumanvubiil anzopumm HOCMpoeHUss MUHUMATILHOU Cemu ¢ 3A0AHHBIMU OCPAHUHECHUAMU.

1.
2.
3

Lenps paboTsLI.

Bapuant 3ananus.

DopMann3o0BaHHOE ONHMCAHUE AJTOPUTMOB.

3.1 Kpyckia.

3.2 Ilpuma.

3.3 Yangu-Paccena.

OnucaHue ¢ AeTanu3anyei no maram, ¢ rpagamu Kaxaoro peuieHust Ai (¢ 0coObIM
BblACICHHEM JTMHUI MHOXKecTB N M W) NpPUMEHEHHs aJlTOPUTMOB JUIsl HAXOXKACHUS
MHHHMAJIBHOTO JIEpPEeBa, YIOBJIETBOPSIOIIETO 3aJaHHBIM OTPaHHYCHHSIM.

4.1 Kpyckia.

4.2 Ilpuma.

4.3 Yanau-Paccena.

BrIBOBI.

CIHCOK HCIOJIb30BaHHBIX HCTOUYHHUKOB.

Jlabopamopuas paboma Ne4. Kommymayusi Kananos, coooujeHull, naKkemos.

1.
2.
3

© N

9.

Lenp paboTsLI.

Bapuanr 3aganus.

OnucaHue HccleyeMoro Meroja KOMMyTaluu. BpemeHHas nuarpamma nepenadu

COOOIIEHUS.

brnok-cxema anropuTMa IMHTAIMOHHOTO MOJEIUPOBAHUS BPEMEHHBIX COOTHOILICHHUIA,

BO3HHUKAIOIMX IIpH Iepejaye COOOLIEHMH IO 3aJaHHOMY YYacTKy CeTH JUls

HCCIIEyeMOro METoJa KOMMYTaLlUH.

4.1 IlpoBepka ceTH Ha OTCYTCTBHE TYMHKOB (TymHK — 3TO OECKOHEYHO JONTroe
0XHAAHUE OCBOOOXKICHUS y3/1a KOMMYTALUH).

4.1.1 B ciyuae oOHapy>XEHUsI TYHKa, IPEUIOKUTh CBOW BapUaHT M3MEHEHHS
cetn (HampaBieHHs TOTOKa, rpada, M JAp.) M COINacoBaTb €ro c
MIPeroJaBaTesieM.

IMonpobHoe omucaHue pes3yiabrara ‘HPOKPYTKH alrOpUTMa (PyYHOrO BBIIOJIHEHUS
aJIrOPUTMa Ha HECKOJIBKUX BBIOPAHHBIX BXOAHBIX 3HAUCHUSIX ).

Wcxoaublii Ko HANMMCAHHOM MTPOTrPaMMBI.

JleMoHcTpalus paboThl IPOrpaMMBbl.

Pe3ynpTaThl HCCIEIOBAHNA XapaKTEPHCTUK CETH.

8.1 Tabnuupl 3HaYCHHH, FPaQUKH.

BeiBoAbl.  AHanmu3  pe3yibTaToB  uccienoBaHus. CpaBHEHME pPe3YNbTaTOB €
BapHaHTAaMH APYTHX METO0B KOMMYTAIUH Ha TOM Xe rpade.

10.Cnucox Cnonb30BaHHbIX HCTOYHUKOB.

TpeboBanus Kk 0HOPMICHHIO OTYETA O JJaOOPATOPHOI paboTe

CozeprxaHue 0T4ETa JODKHO TOYHO COOTBETCTBOBATH yKa3aHHOMY B 3aiaHuu. OTYér
JTOJKEH OBITh MPEJOCTaBIeH Ha OyMaKHOM HOCHTEIIE.

11.3. MeTtoauueckue YKaszaHus i 06yqa}01unxc;{ 0 MMPOXOKIACHUIO CaMOCTOSITEIbHOM

paboTsI



B x0/ie BBINOJIHEHUSI CAMOCTOSITENILHON pabOoThI, 00y4aromMiicsi BHIIOIHACT paboTy IO
3aIAaHUI0 M TIPH METOIMWYECKOM PYKOBOJCTBE MPENOaBatessi, HO 6e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOyuaromuxcst 1o 3a04HOM (opMe OOyuYeHHsI, caMOCTOsITeNIbHas padoTa MOKeT
BKJIFOUATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mpouecce BBIIOJIHCHUS CaMOCTOSATENBHOI padoThl, y obydaromerocs GopmMupyercs
1esecoobpasHoe IaHUPOBaHHE Paboyero BPEMEHH, KOTOPOE TTO3BOJISIET MM Pa3BUBATh YMEHHS
1 HAaBBIKM B YCBOCHHH M CHCTEMAaTH3alLMH HPHOOPETAEMBbIX 3HAHHUI, 00ECIeYnBACT BBICOKHI
YPOBEHb YCHEBAEGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKU IOBBILICHUS
MpoQeCcCHOHATBHOTO YPOBHSI.

MeToAnYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4arOLIHUXCSISBISIOTCS:

—  y4eOHO-METOANYECKUI MaTepual o JUCLHUILIHHE;

—  MaTepuaJbl JICKIHii.

11.4. Metoauueckue yka3aHus JUis OOYYarOIIMXCS [0 HPOXOXKICHUIO TEKYILEro
KOHTPOJIS yCTIEBAEMOCTH.

Texyumii KOHTPOJIb YCIEBAEMOCTH MpeayCMaTpUBAeT KOHTPOJb KadecTBa 3HAHHUN
00y4aroLMXCsl, OCYILIECTBIIIEMOr0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHHS XO/a OCBOCHUS
JVICIUITIHHBIL.

11.5. Meroauueckue ykasaHusi A oOyqarolMXcsl MO MPOXOXKICHHIO MPOMEXYTOUHON
aTTeCTalUH.

IIpomexyTouHast ~ arrecTanus  OOy4YalONIIMXCS  NPEAyCMAaTpUBAcT  OLICHHUBAHHUE
MIPOMEXKYTOUYHBIX U OKOHYATEIbHbIX PE3yJbTaTOB 00y4YeHHs IO AucuuIuiHe. OHa BKJIIOYAeT B
celst:

— D9K3aMeH — (opMa OLCHKM 3HAaHWH, INONYYEHHBIX OOydaroluMcs B IIpolecce
U3y4YCHHS BCEl NUCHMIUIMHBL MM €€ YacTH, HABBIKOB CAMOCTOSTENbHOU PabOTHL, CIIOCOOHOCTU
MPUMEHATh MX ISl PEIeHUs NPAaKTHYeCKMX 3ajad. DK3aMeH, KaK IPaBUIO, HMPOBOAUTCS B
MEepPHOJ DK3aMECHAIMOHHOW CECCHH M 3aBEpIIAeTCS AaTTECTAMOHHOW ONEHKOW «OTIMYHO,
«XOPOLIOY», KYAOBIETBOPUTEILHOY, KHEYAOBIETBOPHTEILHON.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




