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AnHHOTAIUSA

Jucuunninua «CeTeBble TEXHOJIOTHM» BXOJIHUT B 00Pa30BaTENbHYIO MIPOrPaMMy BBICILETO
oOpa3oBaHus 10 HampasieHuto noxarorosky/ crneuuansHoctd 09.03.01 «Mudopmaruka u
BBIYMCIIMTEIbHAS TEXHUKA» HANPaBICHHOCTH «ABTOMAaTH3MPOBAaHHBIE CHCTEMBI OOPaOOTKH
rHpOpMaLUH U yrpasieHus». [luciumuinHa peanusyetcs kaeapoi «Neldy.

JlucuuiinHa HaueneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CICIYIOLINX KOMIICTCHIHN:

TIK-2 «CrnocobeH OCyIIeCTBISATh KOHIENTYalnbHOE, (DYHKIMOHATBHOE M JIOTHYECKOE
MIPOCKTUPOBAHKE CUCTEM CPEHET0 U KPYITHOr'0 MacIuTada 1 CII0KHOCTH

CozepxaHue NUCHUIUIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBS3AHHBIX C TEOPETUUSCKUMHU U
MPaKTUYECKUMU aCIEKTaMU M3yUYEHHs U IOCTPOCHHS CETel CBSI3H.

[IpenopaBaHne JAUCHUIUIMHBI IpeAyCMaTpHBacT Cleayionpe (OpMbl OpraHU3aLUH
y4eOHOro Mporecca: JISKIHH, 1a00paTOpHbIe Pa0OTHI, CAMOCTOsATEIbHAS Pab0Ta CTyICHTA.

IIporpamMmoil AMCUMIUIMHBI HPEIyCMOTPEHBI CIICAYIOUIME BUABI KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B hOopMe IK3aMeHa.

OOwias TPyA0EMKOCTh OCBOCHUSI JAMCLMIUIMHBI COCTABISIET 3 3a4eTHBIX equHHUIpbI, 108
4acoB.

SI3b1K 00yUEHHS IO TUCIUILTHHE KPYCCKHUIA »

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
cereil cB3U, 6a30BBIM TEOPEMaM U ONpPEeIeHUsIM, IIOHUMAaHUIO 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
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 o0jlazaTh CIeqyOMINMH
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 Ko n HaumMeHOBaHMe MHIMKATOPA JOCTHKEHUS
HaMMEHOBaHHE
KOMIETEHIUU KOMIIETECHINH
KOMIICTCHIINH
TIK-2.3.1 3HaTh METOABI KOHIENTYaIbHOTO,
(YHKLHOHAIBHOTO U JIOTHYECKOTO
MIPOEKTUPOBAHMS, TIPUHLIUIIBI Pa3padOTKU
I1K-2 Cnocoben TEXHUKO-IKOHOMHYECKHX XapaKTEPUCTUK
OCYHIECTBIIATh BAapHAHTOB KOHIECTITYyaIbHON apXUTEKTYPHI
KOHIIeNITyaJbHOE, TIK-2.Y.1 ymets pa3pabaThIBaTh TEXHHKO-
(YHKLMOHANBHOE U | SKOHOMUUYECKOe 000CHOBAaHHUE, ONPEAENIAT
IpodeccronansHbie N
JIOTUYECKOe KJIFOYEBBIE CBOMCTBA CUCTEMBI, OLIPEICIIATh
KOMITCTCHIMN
HPOEKTUPOBAHUE OrpaHHYEHHs] CUCTEMBI, BApHAHTHI
CHCTEM CPEJIHEr0 U | KOHIIENTYaJIbHON apXUTEKTYPBI CHCTEMBI
kpynHoro maciuraba | [1K-2.B.1 BnameTs onpeaeneHreM KITFOUeBbIX
U CJIONHOCTU CBOMCTB CUCTEMBI, ONPEe/IeNICHUEM OIpaHUYESHHH
CHCTEMBI, BApHAHTaMH KOHLIETITYaIbHON
APXUTEKTYPbI CUCTEMBI, ONIMCAHUEM TEXHHKO-
9KOHOMUYECKOI0 000CHOBaHUS

2. Mecro gucuumiuHsl B ctpykrype OI1
JucuunirHa MOKeT 0a3UpOBaThCsl HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYAIOINMHCS
[PH U3YYCHUH CIICAYFOINX AUCLUIIINH!
— «Maremaruka. Teopus BEpOSITHOCTIY.
— «Opranuzanyst OBM u BBIYHCIUTENBHBIX CUCTEM.
— «[Iporpammuposanue [ISIBY».
3HaHM, MOJNYYCHHBIC IPHM H3YYCHHH MaTepuana JaHHOH MUCLUIUIMHBI, HMEIOT Kak
CaMOCTOSTENBHOE 3HAYCHNUE, TaK U MOTYT HCIIONIB30BATHCA IIPU U3YYECHHUH IPYTUX AUCIHILIAH:
— «Ceru OBM u TenekoMMyHUKaLUW».

3. OOBeM U TPYDOEMKOCTh TUCIIUIIIIHHBI




Jlannabple 06 0o0iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB YyueOHOM
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 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)

9K3aMeH, (Jac) 45 45
Camocmoamenvhas padoma, Bcero (dac) 12 12
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 Tpy0EMKOCTH AUCLHILUIMHBI 110 pa3/iesiaM U BUAAM 3aHATHIL.

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

Ta6nuna 4 — Cogel

PKAHUEC pasJICJIOB U TEM JICKITMOHHOT'O IUKJIa

Howmep paznena

HazBanue u COACPIKAHUC pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1

bazoBsie MPpEeACTaBICHUS O CETAX CBA3U

Tema 1.1

Muoroo6pasue ceteil. PaccmarpuBatoTcs )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, onpenaenenus, Metoasl. Onpenenenus. TUbl
YCTpOHCTB nepeaaun JaHHbIX. Jluaum cs3u. Kanansl. Pasnenenue kaHanos
B OZIHOI1 TMHUH CBsA3U. PazneneHne HecKOIbKUX aOOHEHTOB B OTHOM KaHale.
CkopocTb nepenaun 1o kaHainy. CKOpoCTb pacipoCTpaHEHHUs B JIMHUH
cBs3u. 3anepxkka. JLxkurrep. biyxnanue. Bpems nepenaun. Kosdduuuent
mynscanuu Tpaduka. Teopema Korenbhukosa. MMmysibcHO KomoBast
moaymsuust. JuddepennnansHas (qeabTa) MMITYIbCHO KOJOBAsK MOYJISLMSL.
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 moABHXHOM COTOBOH TenedoHHO# ceTi. Dopmar
MEXAYHAPOIHOTO UACHTU(UKALMOHHOTO HOMepa MOOMIBHOTO a00OHEHTA.
MexayHapoaHbIi HICHTH(HUKALMOHHBIA HOMEp MOOHIBHO CTAHIHH.
®dopmat HabrpaeMoro mnpu 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 TEOPUHU 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, UxX
npeBapuTenbHas oneHka. Cumonuka Kenpaina

Tabmuma 3 — Pa3nensl, 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
Pazznen 1. ba3oBele npecTaBIeHUs O CETSIX CBA3U 2 1
Pa3znen 2. HexoTopble TeopeMsl, ONpeeneHus, 2 1
METOBI
Paznen 3. 3auem romsm anexTpocBsi3b. [lomp3a u 2 1
Bpe
Pasnen 4. Mctopus 1 KIIIOYEBbIE MOMEHTBI 2 1
BO3HHKHOBEHUSI CETEN NIEKTPOCBS3H
Pa3znen 5.Cucrembl HyMepaltu Ha CETSIX CBA3U 2 1
Pa3znen 6. Teopetnueckuil pacuér cereii cBa3n 7 24 4
Paznen 7.M3ydenue mpoTOKOJIOB U YTUJIUT CETH 12 4
HuTepHer
Hroro B cemectpe: 17 34 12
Hroro 17 0 34 0 12
4.2. CopepxaHue pa3/eioB U TEM JICKINOHHBIX 3aHATHH.

ConeprkaHue pa3ieioB U TeM JEKIHOHHBIX 3aHATHI MPUBEACHO B Tabmuie 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). BeiBoz hopMyJIbl pn — HAXOXKACHUS CUCTEMBI B COCTOSHUH ‘B




HaKomuTeNe n 3a1BoK’. Pacuér cpeaneil mpon3BOAUTENIEHOCTH CUCTEMBI. Kypcosoe npoekruposanue (KII, KP)

Pacuér émxocTn HakoruTens. ®opmyna JluTtia. Pacuér cpeaHero BpeMeHu PacuerHo-rpadmyeckue 3ananus (PI'3)

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

3a5BKH B OMEpEIH [MoaroroBka K TeKyIeMy KOHTPOIIO 5 5

= = 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)
TeMbI IPaKTHYECKUX 3aHATUH U UX TPYAOEMKOCTb IIPUBE/ICHBI B TabIHIE 5. Bcero: 12 12

Tabnuua 5 — [IpakTHUecKe 3aHATHS U HX TPYJIOSMKOCTh

5. TlepeyeHb yueOHO-METOANIECKOTO 00ECIICYCHHS

Ne TeMBI npaKTHYECKUX . | TpynoemkocTs paslzgena JUISl CAMOCTOSATENBHOM paboThI 00y4arOMMXCsl 10 JUCUUILTUHE (MOYJIIO)
- B— DOpMbI IPAKTHIECKHUX 3aHATHI (uac) ’ P — YuyeOHO-METOMYECKHE MaTepuaibl IJIsl CaMOCTOSATEIbHOH paboThl 00yYalOIMXCsl yKa3aHbl B
TTHHBI . 7-11.
YueOGHbIM MIaHOM HE NPEyCMOTPEHO
6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YYCOHBIX U3aHUM
IepedeHb MeYaTHBIX U IEKTPOHHBIX YUeOHBIX U3/IaHHUI IPUBEICH B TabiuIe 8.
4.4. JlaGopatopHbIe 3aHATHS "
. Tabauua 8— IlepeueHb neYaTHIX M DJICKTPOHHBIX YUEOHBIX H3AaHUIT
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTb PUBECHBI B TaOnuULeE 6.
Kommaectso
[Tudp/ 9K3EMIULIPOB B
Tabnuua 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTh uopp BubrorpaduuecKas CehlKa GUOIHOTEKE
No URL anpec
(KpOME 3NIEKTPOHHBIX
Ne HaunmeHoBanue 1a60paTOpHBIX paboT Tpynoemkocte, | pasiena OK3CMILIAPOB)
n/m (qac) AHCLIHIIT 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 M3ydeHune ceTeBbIX MPOTOKOIOB H YTHIIHT 12 7 0-54 [IpuHIMDBL, TEXHOIIOTHHU, IPOTOKOJBL: YUeOHUK 11
[IpoexTupoBaHe BHIYNCIUTENBHBIX ceTei. MeTo bl 4 6 BY30B. 4-¢ u31. — CII6.: TTutep, 2012. — 944 ¢
Teopuu rpadoB Juis pacyéra ceTei 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
muctnnnsst (TO) 5 5 JIHI0 pasino - mpa3aHUKy PaOOTHUKOB BCEX OoTpacieit




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 PECYpPCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

8. IlepeueHp MHOOPMAITMOHHBIX 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 00pa30BaTEJILHOIO MPOLECCA 110 AUCLUIIINHE

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
00y4aroImXxcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Ta6auna 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl IPOBEICHHS IIPOMEXKYTOUHOM aTTecTaluu

Bug HpOMC)KyTO'—IHOﬁ aTTCCTalluu HepequL OLCHOYHBIX CPEACTB

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

10.2. B xauecTBe KpHTEpHEB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIIETCHIIMH OOY4YaroIMMHUCS TPUMEHsETCsS S5-0ajibHasi 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 IMPOrPAMMHBIi
MaTepHa;
— YBEPEHHO, JIOTHYHO, TIOCIC0BATEIBHO U TPAMOTHO €T0 H3JIaracr;
COTIHOY — ONMpPAasCh Ha 3HAHMS OCHOBHOM M JOIOJHHUTENbHOM JIATEPATYpBI,
GAITCHOY TECHO NPHBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHUS C NPAKTHYCCKOM
JIESITENIbHOCTBIO HAIPABIICHHUS;
— yMeJI0 00OCHOBBIBAET U apIyMEHTHPYET BbIBUIACMbIC UM H/ICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— ¢cBOOOJIHO BJIJICET CUCTEMOM CIIEMAIM3UPOBAHHBIX MIOHSTHIA.
— 00yuaroLMiicsi TBEPAO YCBOWII IPOrPaMMHbIIT MaTepuall, TpaMOTHO U
[0 CyHNIECTBY M3JIaraet ero, OMNHPasCh Ha 3HAHHS OCHOBHOW
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;
«yZIOBIICTBOPHUTEIIHHOY Ny
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
Marepuaa;
— IOMyCKaeT  CyNICCTBCHHBbIE  OMIMOKM W  HETOYHOCTH  IPH
«HEYIOBJICTBOPHUTEITHHOY» ’
HE 3ATTCHOY paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY; )
— WCTBITHIBACT TPY/JHOCTH B PAKTHYECKOM PUMEHEHHH 3HAHUIA,
— HE MOXKET apryMEHTHPOBATH HAYUYHBIC MTOJIOKEHHS;
— He (OPMYJIMPYET BBIBOJIOB U 0000IICHHUH.

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 (3a1a4) IS 9K3aMeHa




/

—

Hapucyiite cxemy craioHapHOH Tese()OHHOM CETH.

20

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

HasoBuTte obnacts ceteil cBsA3M, B KOTOPOIl IPUMEHSIOTCS CTaHapThl epeiau
nHpopmanmu: FCC (CIIIA), CENELEC-A,B (Epoma), IEC 61334.

21

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

Kiaccudurumpyiite no BceM npu3HaKaM KJIacCU(PUKALUK 3JIEKTPOCBS3U CETh HA KPUCTAILIE
(network on chip, NoC).

[puHuun opranusanuu (TUI eperaBaeMoil HHPOPMAIIUH, PEXKUM MEPEIadH, C ITOMOIIBIO
KaKoro (pM3MYECKOT0 SBJICHHS IIPUPOJIBI OCYLIECTBISIETCS Mepeiadya, MOOUIBHOCTD)
TOIBIKHOM (MOOWIIbHOW) ONTHYECKON BOJIOKOHHOM BHICOTEIC()OHHOM CETH.

22

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

Uewm koHueHtparop (hub) nyumre maprpyrusaropa (router)?

Iouck TpedyemMoro BBIXOIHOTO MOPTA B y3JIe KOMMYTAIIMU 3TO MHAEKCALHS,
MHKAICYJIALHs, KOMMYTAIUs, aBTOPU3aLHs, WACHTHOUKALMS, PparMEeHTalus UIH 4TO-TO
apyroe?

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
MO03BOHHUTH ab0oHEeHTY HOMep 87654321 ciyTHHKOBO# ceTr Inmarsat (Ko 30HBI BCEMHPHOIA
nymepanuu (K3BH) 870 — O6uwmii koa focryna K cetu)?

Hapucyiite ceTb: 3 y31a koMmmyTanun, 4 aboHeHTa, 5 TUHUH CBsA3M, 4 BOJHOBBIX KaHaNa
WDMA, 1 konosblii kanan CDMA, 4 BpemeHHsbIx kanana TDMA, 1 nonsipu3aiioHHbIi
kanai PDM, ¢ ucnosnp30BaHHEM JOCTYIA ‘C ONPOCOM .

24

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

K xaxkoMy Tuiy cursaina (aHajaoroBbli, Lu(poBoii, KakOH-TO APYroi) OTHOCUTCS CUTHAT

?

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?

burosslit naTepsan (bit time, bt) 100 He. 3agepxka nepenauu 20 mxc. Yemy paBHa
CKOPOCTb Mepeayu 1Mo KaHaiy?

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).

10

Ckopocthb nepeaun B oqaomonoBoit (SMF, Single Mode Fibre) BonokoHHO# onTryeckoi
nuand cBsizu (BOJIC) S I'out/c. UeMy paBHa CKOPOCTB pacipoCTpaHEHHUsI ONTHYECKOTO
curHana?

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’?

11

VkaxuTe 3HAYCHUS 3a[IepKEeK Iepeauy 7 MaKeTOB CO3MAIOIINX CPEAHION (IIYKTYyaLHo
(jitter) mepemaaun makeroB 1 mc.

12

HanummTe nudpoBoii TOTOK JaHHBIX, 00pa3yeMbIX MpH I/IMl'IyJ'ILCHO KOHOBOI/I MOIIyJ'IHIlI/II/I
2000 g '
S '

1600 wofevs
1000 ey l I ..M

SN ||
503 L

(Pulse Code Modulation, PCM) 11 aHaJI0rOBOr0 CUTHAIA

28

Cucrema M/M/1/14. CpeHsisi FHHTEHCHBHOCTH MOCTYIUICHHUS 3a[IPOCOB HA YCTAHOBKY
coenunenus A = 30, cpeaHssi HHTEHCHUBHOCTH 00paboTku 3ampocoB p = 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 NIAKETOB B CHCTEME (IIAKETHI B O4epe + 06pabaTsIBacMbIe TAKETH)
E MM ecnu cpesisis MHTEHCHBHOCTE TIOCTYTUTeHHs TakeToB A = 1000, cpenss

HWHTEHCHBHOCTH 00paboTku makeros p = 1005?

13

Uemy paBHa yacToTa AUCKpeTn3anuu auddepeHnnansHoil (1epTa) UMITyJIbCHO-KOIOBOM
monymsuu (Differential/Delta Pulse Code Modulation, DPCM) npu pacuére ckopoctu
6a30Boro nupPOBOro KaHaja (NMEMEHTAPHOTO KaHana u(POBbIX Tene(OHHBIX ceTei)?

30

B kakom ciryuae [P naket Bepcun 4, npoxosiiuii OT XocTa HCTOYHHKA 110 XOCTa
npuéMHHUKa Yepe3 6 cereil, Hu pa3y He OyaeT hparMeHTHPOBATHCS?

14

"' mpu
ncnoss3oBaHuy KoaupoBkd MLT-3 (ucnonesyercs B Fast Ethernet 802 3u 100BASE-TX,
CDDI)?

31

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

15

Kakoe koian4ecTBO aMILIUTY X (Ha OfiHY (ha3y) UCHONB3YeT KBaApaTHIHAS aMILTHTYAHAS
moymsust QAM-64 (npsimoyronbeHas) (ucronb3yercst B Wi-Fi 802.11a/g/n, WIMAX
802.16a/e)?

16

BeinonHuTe nepemMexxeHne HHGOPMAIMU Ha NOCIEA0BATEILHOCTH OUT
01001111010111111.

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?

17

CrieKTp JIMHUM CBSI3U PacHoNIOKeH B nuamnasone 2,5-3 I'T'u. [ns koxupoBaHus HHGOpMALIH
HCIIOJNIB3YETCS KBAIpaTHUHAs aMIUTUTyHast Moay it QAM-32 (mpsimoyronbhas). Yemy
paBHa MakCHMaJlbHasi OUTOBAsI CKOPOCTb JIMHUHU CBSI3H?

33

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

18

HasoBuTe Tpu ciocoda 60ps6sI ¢ Tynukamu (deadlockamu) B cetu, rapantupyomine
3amuTy OT Tynuka (deadlocka).

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

19

[IpuHIMD pabOTHI AIEKTPOMarHUTHOTO Telierpada, BIiepBbie IPOJEMOHCTPUPOBAHHOTO B
1832 rony B Poccuu I1.JI. HInmnuHTOM.

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

Bompocsl s npoBeICHUST MPOMEKYTOYHOW ATTECTAIMA B BHUAE 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;

— TMOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, 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  Pa3IMUHBIX
(hopMypoBKax);

— MOJIyYeHHE TOYHOrO OHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHSATHH.

JIeKIMOHHBIM  MaTepuanl MOXKET

COITPOBOKAATHCA L[CMOHCTpaLIPICﬁ ClIaiiIoB 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, ONpEACICHHH, TEPMHHOB, METOOB, MPUMEHSEMBIX B

CCTAX CBA3U.

— OOcyxeHne Ha3HaYeHUs IEKTPOCBsI3U. E€ nosb3bl ¥ Bpena ai1s JIIoeH.
— Hcropust anextpocssizu. KitoueBbie MOMEHTBI, UIICH.
— Hymeparus B ceTsix CBSI3U.
— IlpuMeHeHHe OCHOB TEOPUH MACCOBOTO 00CITyKMBaHUs 11 pacuyéTa ceTeil cBs3u.

11.2. Meroauueckue ykasaHusl Ui OOy4aroOLIMXCs IO BBIMOJHEHHIO J1a00paTOPHBIX

pabor

B xome BhIMONHEHMS 1a0OpaTOPHBIX pabOT OOydYarOIIMiiCS [TODKCH YIIIyOuTh W
3aKpenuTh 3HAHMS, NMPAKTHYECKHUE HaBBIKM, OBJIAJETh COBPEMEHHONH METOJUKOW M TEXHHKOU
IKCIIEPUMEHTa B COOTBETCTBHUHM C KBAIH(HMKAIMOHHON XapaKTePUCTUKOH 00ydaromerocs.
BeimonHeHne 1adopaTopHbIX pabOT COCTOMT U3 IKCIECPHUMEHTAIBHO-IPAKTHYECKOM, pacueTHo-
AHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHH.
BeinonHeHue 1ab0paTopHBIX paboT 00ydYaromMMcs SIBISETCS HEOTHEMIIEMOH YacThiO
N3Y4YeHHS] JAUCLUIUIMHBI, ONpeNeIseMOd ydyeOHbIM IUIAaHOM, W OTHOCHTCS K CpEICTBaM,
00€eCreYnBaIOIIM PELICHHE CIISYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:
NIPOLIECCOB, SIBJICHUH M  OOBEKTOB,

— npuobpereHue

HaBBIKOB  HMCCJICIOBaHUA

H3y4ya€MbIX B paMKax JTAaHHOM JUCHOUILIIANHBI,
— 3aKpCIUICHUC, pa3BUTHC W ACTalIM3alvsl TCOPECTHYCCKUX 3HaHHﬁ, NOJTYYCHHBIX Ha
JICKIUAX
— TIOJIy4yeHue HOBOM I/IH(bOpMaI_[I/II/I 1o I/I3y‘laeM0ﬁ JAUCHUILINHE,

— npuobpereHue

HaBBIKOB

0bopyoBaHUeM 1 IPUOOpPaMHu.

CaMOCTOSITEILHOM

paboTel

3ajmanue u TpeOOBaHMUS K MIPOBEJICHUIO Ta00PATOPHBIX PaboT

Jlabopamopnas paboma Nel. H3zyuenue cemegbix nponmoxonos u ymuium

11a60paTOPHBIM

Llens paboThl: M3yueHue ceteBbix npotokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP, DNS ¢ nomorsto
CeTeBBIX yTHIMT arp, ipconfig, ping, tracert, cereBbix HacTpoek OC u ananusaropa tpapuka wireshark.
Ceressble yTunuThl, HacTpoiiku OC, aHanu3arop Tpaduka, CeTeBble IPOTOKOIIBI H3YyYaOTCS CTYACHTOM
CaMOCTOSITENBHO.
BapuanTsl 3a1aHuii:

Bap.

Mapametpbl

Haiitu coobienust 06
omubKax B CeTH

IPv4.DF

DNS.TC (npsimast
3a/1a4a)

DHCP.IP-anpec
CIIE/IYIOIIETO
DHCP-cepBepa

nslookup NAME

TCP.BripaBHuBanue

Haiitn xoMniproTEpBHI
JIOKAJIBHOM CceTH,
paboratomue B
HACTOSIIUH MOMEHT 110
nporokoiy IPv6

C momonibIo aHaIM3aTopa
TpaduKa y3HaTh BpeMs
mexay ARP-3anpocom u
ARP-oTBeTOM

ICMP.lononuutensuoe. IP-an
pec

TCP.Vkazatens
CPOYHOCTH

DNS. JlononauTtensHast
uHpopmanys.JJaHHbIe
(mpsiMast 3aj1a4a)




Bap.

Iapametpsl

Bap.

Mapametpbl

IPv6.Homep Bepcun

SKCHCPHMCHTBJIBHO Y3HaTh 11O

KaKoMy TIPOTOKOIY
BBINOJIHAETCA NOCTYII K

nankKam JIpyroro KoMibrorepa

DHCP.IP-aapec
DHCP-arenta

X

DNS.ITonHOMOYHEIE cepBephl

C nomoupo aHanusaropa

Tpad)]ﬂ(a Y3HaTh BpEMS MEXKIY

ipconfig.Macka moacetn

ARP.[imuHa AA ICMP.lanssie. Cryqaiineie [Pv4.DSCP. DNS.RD (oGpatuaz
Bapuant 3a1a4a)
Y3Harh, uepe3 Kakoi THIT
CETEBOro yCTpoiicTBa .
3 ipconfig. Apenna
nslookup NAME NAME2 (s, KOHUCHTPATOp (hub), HCTEKAeT B BbIJaBaeMOM X
KoMmyTatop (switch)) P
KOMITBIOTEP COCAUHEH C
CEThI0
[Pv4.Tun cepsuca.D ICMP Jlaunsie.IP-3aronosok | Ethernet. SFD DNS.RA (npsimas 3aaua)
Hacrpoiika DKCIEepUMEHTANTBHO y3HATh 110
4 |OC.Csgoiicrsa.llogaepskka.ll |kakum mamkam ygaaéHHOIO TCP.ITapamerpst.Pazmep

onpobuocTu.dusznueckuit
azgpec

KOMIIBIOTEPA XOJUIIH C
JpYroro KOMIbloTepa

[Qaiiviis

X

[Pv4.00wmas airHa makera

UDP.Ilopt uctounnka

DHCP.[lnuna AA

DNS.KonuaectBo 3amuceit
3aIpocoB (mpsiMas 3aj1a4a)

Haiitu B cetu kaapsl
Etherner, B koTopbie
BJIO)KEHBI TIAKETHI, HE

COOTBETCTBYIOLIUE TUITY T10JIA

T

TCP.FIN

nslookup [no]ve

JloGaBiieHne AMHAMUYECKOH
3anucu B Tabnuuy ARP

[Pv6.Ilpuoputer

ipconfig. MAC-aapec B
BBIIaBAEMOH
uHpOpMALHH

DNS.JlononHuTensHas
unpopmanus.Juna nomns
JIaHHBIX (0OparHast 3a1a4a)

Bpemst xKU3HH 3a1MCH B
KO3Ille DNS

TCP.[lanusie

CpaBHUTH MapIIPyTHI,
BpEMs OTKIIMKA U
Ka4yecTBO CBSI3H JI0
pasusbix IP-anpecos,
3aKPEIUIEHHBIX 33 OJHUM
caiToM

IPv4.KoHTpoibHas cyMma
3aroJIOBKa

DHCP.Kox oneparuu

ipconfig.IP-anpec B
BBI1aBAEMOIA
UHpOpMALIH

DNS.Tun orsera (psiMast
3aja4a)

Pazmep nosns ganueix TCP-
CerMeHTa

ping —i

Haiitu makeTs! pa3HbIX
KaHAJIBHBIX IPOTOKOJIOB
(narpumep, Ethernet,
Wi-Fi, BlueTooth,
TokenRing)

Ethernet. DA

IPv4.IP-axpec HCTOYHUKA

UDP.limuna
JiefiTarpaMMbl

DNS.KonmnyectBo 3anuceit
oTBeTOB (0OpaTHast 3a/1a4a)

Bu3yanbHO U3y4UTh Pa3HUIY

B HH(OPMALUH IIPOTOKOJIOB
HTTP u HTTPS

tracert.Bpemst nepenaqn-
npuéma B Bbl1aBaeMoOi
nH(OopMaIH

X

[Pv4.IP-anpec Ha3HaueHUs

Y3Harb ckonbko IP-
a/IpecoB COOTBETCTBYET
OJIHOMY JIOMEHHOMY
UMCHH

DNS. JlononHuTensHast
nnpopmanys. v (psimas
3aj1aya)

nslookup [no]defname TCP.URG ping —s X
ping Ha DNS.KonuuectBo
LIMPOKOBEIATENIbHBIN [P- IPv6.Merka noroka ZZE:Z;EBHZ;Z?EE;:::; DHCP.Illarn
pec 3aj1a4a)

10 |Hacrpoiika
OC.O6mue.Caoitctea. TCP/IP
.Caoiicta.O6ume. Vicnons3o |tracert -w gﬁigml—pmbﬂaﬂ X

BaTh CIEIYIOLIMI
IP-anpec.Macka noaceTn

Ethernet. T

IPv4.I1apamerp.Pa3mep onnuu

nslookup [no]Jrecurse

TCP.PSH

?rea}lﬁaﬂume (oparnas DHCP-coobuiennem 3anpoca i;{;ﬁla;zeﬁin X
. u DHCP-coo0uienreM oTBeta pMan
Ethernet.Pad TCP.IlopT npuémuanka DNS. 3anpoc. Mms DHCP.CexyHapt
12 (npsimast 3a1a4a)
inconfie /all ing i IPv4 Unentudukarop X
P & png- nakeTa
C NOMOIITBIO YTHIIUTEI arp
Ethernet.FCS 3aKpPBITh JJOCTYII CBOCTO IPv4.Bpemst sKH3HH DNS.anpoc. Turt (npamas
3a71a4a)
13 KoMMbloTepa B MIHTEpHET
nslookup [no]search tracert -j DHCP.IP—anpsc fmenTa X
TIpeuIaraeMsbli
IPv4.Tun cepsuca.T DHCP.Tun AA TCP.Homep s DNS 3anpoc.Kniace
MOCIICI0BATEIBHOCTH (obpaTHast 3a1a4a)
14 DKCIEepPUMEHTANILHO y3HATh
0 KaKOMY MPOTOKOIY ping —w arp—d X
BBITIOJHACTCS IPOCMOTP
CTpaHHMII caliToB B Opay3epe
MAC. Unmsray absbiii DNS.Otser./lanubie [Pv6.Pa3zmep nons DHCP.B
(obparHasi 3a1aua) JIAaHHBIX
15 ICMP.KoutponsHas
ipconfig /renew tracert —d ~ROHTPOILH X
cymma
C nomouisio
aHanu3aTopa Tpaduka
Y3HATb BpeMsi MEKIY
TCP-cerMeHTOM «3a1poc
MAC.OUIL DNS.Orser.Tun (npavaz Ha YCTaHOBKY DHCP.AA knuenra
3aj1aya)
coenuHeHus» u TCP-
16 CErMEHTOM
«IOJTBEPIKICHIE
YCTaHOBKH COCAUHCHUSD)
OKCIepUMEHTANIBHO
y3HaTb Ha Kakue
[Pv4.Ilapamerpsr.[lanHble arp —v CTpaHULIBI CAaHTOB B X
Opaysepe XOIuiIu ¢
JPYroro KOMIbIOTepa
MAC.Anpec unrepdeiica IPv6.IP-aapec ncToynmnka TCP.Howmep DNS.Orser.Knace
TOATBEPIKICHHS (oOparHas 3aaua)
Hacrpoiika Halitw caiit, 3a KoTOpBIM
17OCCBP“ITBI'[ xKa. Il KPETUICHO HECKOJIBK
.Caoiicta.Ilomnepxka. nslookup Is —t TYPE 3aKPETIEHO HECKOIBKO X
oapobHOCTH. ApeHna IP anpecos ¢ pasHBIMI
HCTEKaeT HMMCHAMU
Haitu neckosexo caiitos, DNS.OrtBet.Bpemst DHCP.IP-anpec knueHTta
ARP.Twun cetn TIepeAaroINX HHPOPMALHIO s
18 110 TCP nipotokoiy JKM3HU (TIpsiMast 3aa4a) | TeKyIuii
ipconfig /showclassid ICMP.Tun IPv4.Cvemenye X
(parmenTa
DNS.Otser.[Juna nons | DHCP.Umst
19 ARP.Twum nporokomna IPv4.I1apamerpsr.Koa onmumu JtaHHbIX (pAMas 3a1aua) | DHCP-ceppepa
ipconfig /registerdns UDP.lanHble TCP.IlopT HCTOYHHKA X
] o DNS.JlononuuTtenbHast
V3HaTh Pusnueckuii agpec 1Pv4 Tapamerp.CF DHCP.Uaenrudukarop uidopmars. Bpems
JPyroro KOMIbIOTepa TpaH3aKIH1H
»ku3HU (oOparHasi 3a1a4a)
20 CpaBHHTb HECKOJIBKO
CalTOB I10 JUTHHE
nslookup Is -a ipconfig /setclassid MapuipyTa J10 HUX, X
BPEMCHH OTKIIMKA U
Ka4yecTBY CBS3H
21 |nslookup type=X ICMP. JlontommutensHoe. et TCP.RST DHCP.Omnin. Tun onun

TH(HUKATOP




Bap. Mapametpbl
ARP . Jlnuna JIA IPv4.BeipaBHEBaHHE ping —v X
CpaBHUTH BpeMsI OTKJIMKA 1
Ethernet.SA KauecTBO CBA3H 71O PA3HBIX IPv6.lononHuTenbHbIE TCP. Jinuna saronoska
IP-aapecoB, 3aKpenuEéHHBIX 3a | 3aT0JIOBKU
OJIHUM caiiTom
31 =
Hacrpoiika
. . OC.Coiicta.Ilomnepxk
ping -n ipconfig /flushdns a.TonpoGrocTm. Aperna X
noJy4yeHa
2&2{1”};??&?:2?;[ reckon TCP.Pesepn IPv4.MF ipconfig /release
Hacrpoiika
32 |OC.O6ume.CpoiictBa. TCP/IP DNS.lonosHUTEIbHAS
.Coiictea.O6mme.Mcnons3o |nslookup Is —d napopmanys. Tum X
BAaTh CJICYIOIIHH (npsimast 3aaya)
[P-anpec.IP-anpec
Amnanuzarop Tpaduxa.Capture DNS. Iosmomotste
ARP.JIA nomyuarens Filter ' IPv4.Tun cepsuca.PR cepaepbl nMEH.Kmace
33 (mpsiMast 3aj1a4a)
Hacrpoiika
OC.Caoiictpa.lTognepxka.Oc| nslookup searchlist=N1... ping —r X
HOBHOM NHITIO3
Haiitu caiit, 3a KOTOpBIM
IPv4.DSCP.Knacc 3aKpPETUICHO HECKOIIbKO [P TCP.ACK DNS. Jonommuresshas
nnpopmanms.Kmace
azipecoB
C momoriero
34 aHanm3aTopa TpaduKa
nslookup timeout=X ping -k %3&;1:2:5 ngHMnee):\;ﬂy X
3arpoca u DNS-
COOOIIICHHEM OTBETA
MAC.I'nobanbHblit nslookup root=NAME IPv4.JlnuHa 3aronoBka Aﬂanmaqu
Tpaduxa.Filter
35 Hacrpoiika
Ethernet Data ping.Bpems nfpeuaqu-npuema OC.Cgoiicta.llognepxk X
B BbIgaBaeMoil unpopmanun | a.lloxpoOHocTn. DNS-
cepsep

Bap. Iapametpsl
Hacrpoiika
OC.O6mwue.CaoitctBa. TCP/IP| Y3HaTh Ha Kakue caTbl
.CaoiictBa.O6mue. Mcnons3o | Beixoaun apyroii komnetorep |IPv6.Jlumut nepexonos X
BaTh CIEAYIOMMUi JIOKaJIbHOU CeTH
[P-aipec.OcHOBHOM 103
ARP.Tun oneparun DNS.Ioxnomounbie cepsepst | p gy DHCP.®aitn
uMEH. Tun
2 Hacrpoiika
OC.O6mwue.Caoiicrsa. TCP/IP| ipconfig. OcHoBHOIT 1UTI03 B
" . IPv4.Tun cepBuca.R X
.CaoiictBa.O6ume. JIononHuT | BelgaBaeMoit HH(opMaruu
enbH0.DNS. JIo6aBuTh
ARP.AA ornpaBurens IPv4.[Janusie DNS.Orser.Mwa DHCP.Omnuun. [lannsie
(npsiMast 3a/1aua)
Hacrpoiika
23 OC.O6mue.Caoitctea. TCP/IP
.CaoiictBa.O6mIue. ipconfig. DNS-cepBepsi B .
o ping —f X
Jononuutensho.[lapamerpsl | BbiaBaeMoii nHbOpMannu
IP.OcHoBHBIE
1UTF0361. JJ0OaBUTh
V3HaTh KOJHUYECTBO CETEBLIX
KapT B JIOKaJIbHOM ceTn,
CICTIAHHBIX TEM JKe nslookup class=X TCP.Paswep oxua DHCP.Omiun. Janssie. Tu
TPOU3BOUTEINIEM, UTO H T COOOIICHHUS
24 |cereBas KapTa HaIlero
KOMIIBIOTEpA
DNS.IToHOMOYHBIE cepBepBI
IPv6.Cnenyronmii 3aroyioBok | MMEH. J[JIiHa 1105151 TaHHBIX ping —t X
(oOparHast 3a1a4a)
ARP.AA nonyuartens ICMP Kox TCP.KouTtposbHas DNS.Unentuduxauus
cymMMma (mpsiMast 3a1a4a)
25 |Hacrpoiika .
O CtcranToepssa T DA amers Ity x
I agpeca
DNS .KonuyectBo 3anuceit
ARP.JIA otnpaButens JIOTIOTHUTENILHON nslookup [no]msxfr IPv4.Homep Bepcun
2% uHpopManuH (Ipsmast 3a1a4a)
Hacrpoiixa ipconfig. Apenna
OC.Csoiicrsa.ITomnepskka.IP | ping —1 MOJTy4YeHa B BbIaBaeMOU X
-azipec nH(OpMAaIHI
nslookup server NAME DNS.Tun 3anpoca (o6parHas IPv6“.IP-a,:Lpec TCP.I[Tapamerpsr. Tun
3a/1a4a) OpuEMHHKA OIIIIHHU
27 |Hactpoiika
OC.TépBoﬁCTBa.Homemea.M tracert —h ICMP'HOHOJ}H"TCHBHO& X
IlopsiakoBslit HOMEp
acKa MoJICeTH
arp.l/lHTepcbve Hen UDP .Ilopt npuémunka TCP Mapaverpt. Jarnt IPv4.Tun cepauca.C
BbLIaBAEMOii HH(OpMALIUH e
28 | CpaBHHUTb HECKOJIBKO CaliTOB
10 BPEMEHH OTKJIUKA U DNS.QR (mpsimast 3agaya) ODHI-LiE‘OHu"H'PaSMep X
Ka4deCTBY CBA3U
C noMomipro aHaIM3aToOpa
IPv4.DSCP.IN ;g?\% I;?(Z?;;T;Oizi“‘: ;VICCI\X/;I(PY ping —a DNS.AA (npsmas 3a1a4a)
29 9X0-0TBETOM

nslookup root

Haiitu HeckonmbKO
CalToOB, NEePEAAOIINX

arp s undopmaruio no UDP

TIPOTOKOITY
Hacrpoiika
30 Ethernet.nmpeamOyua (6e3 tracert.KonnuecrBo npsnkkoB | OC.CaoiictBa.ITognepxk zN:énzn:;;‘:;m:;ﬂ
SFD) B BbIaBaeMoit uudopmarun | a.llonpodrnoctu. DHCP- pEep oP

cepsep

>ku3HH (0OpaTHas 3a1aya)

X — mo6oit (Ha BEIOOp CTyI€HTA) HENCTIONB30BAHHEIH (CTYICHTOM U IPYTHMH CTyJI€HTaMH) TTapaMeTp U3 HOBOH
obnactu (yTuiura, IpoToKoIL, ...).

Jlabopamopuas _paboma Ne2. IIpoexmuposanue sviyucaumenvuvix cemeu. Memoowl

meopuu 2paos 01 pacuéma cemeii Ces3u.

Llenb paboThI: H3yueHNE TeOpHH TpadoB sl pacuéra ceTeil CBA3H.
BapuanTsl 3a1aHuii:







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

an/IMe‘{aHHCZ ‘-‘ B 3HAYEHUH TIOTOKA O3HA4acT, YTO JaHHAsS BEPIINHA HC UCTIOIb3YCTCA B ]"pa(i)e JUIA aIITOpUTMa

Yannu-Paccena.




Jlabopamopuas paboma Ned. Kommymayus kananos, cooduienul, naKemos. Merton Metox
Ne kommyTa I'pad Ne komMmyTal I'pag
I_[eﬂb paGOTLIZ H3y4YCHHUE METOJAa KOMMYTAllMH KaHAJIOB, UCCIICAOBAHUEC XapaKTEPUCTHK CETH, OCBOCHUE METOIUKHU hitiiid M
MojenupoBanus Ha OBM. 18 KI1 KIT
BapuaHThl 3a1aHMii: 19 KK KK
Merton Meton 20 KC KC
Ne kommyTa I'pag Ne komMMmyTan I'pad
ieieis HH
113
1 KK 31 KK 21 KII
2 KC
22 KK
23 KC
3 KIT
24 KII
4 KK
5 KC 25 KK
26 KC
6 KIT
7 KK 27 KII
8 KC
28 KK
9 KIT 29 KC
10 KK 30 KII
11 KC
12| KII CrpykTypa u ¢opMma oT4era o 1abopaTopHOit paboTe
Jlabopamopuas paboma Nel. Hzyuenue cemegoix npomoKoi08 U Vmuaum
1 b ThI.
5T KK Iélen pabo
41 KC ApHaHT 32/IaHHUA. 3
3 JIast KaKAOH YyTHIUTHI U OKHA HACTPOUKHU:
3.1 Kparkoe omnucanue.
3.2 Ilpumep HCIOTB30BAHHUSA.
15| KII 4 Ceressie mapamerpsl OC (cereBbie nHTEpEIChl, aapeca, MaCKH, PEXXUMBI, TAOJIHUIIBI U
p.):
4.1 HcxoaHele 3HAYEHUS.
6 | KK 4.2 BelneneHne Tex MapaMeTpoB, KOTOPIE MOKHO M3MEHSTh C IOMOIIBIO H3Y4aeMbIX
71 kC CETEBBIX YTWIIUT ¥ OKOH HACTPOEK CETH.

5 Pesynbrarhl M3y4deHMs 3aJaHHBIX B BapUAaHTE I1apaMETPOB CETEBBHIMH YTHIMTAMH,
Hactpoiikamu OC, aHanm3aTopoM TpaduKa M JPYTMMH IMOJPYYHBIMH CPEICTBaMHU.
Jlns kaxmoro mapaMmeTpa:

5.1 OnucaHue Ha3HAYEHUs! YTHIUTHI (IIPOTOKOJIa) K KOTOPOMY OTHOCHUTCS ITapaMeTp.




5.2 Onwucanue Ha3HAuYEHUs apaMeTpa.
5.3 Kparkuii CIOBECHBI alrOpUTM PabOTHI C MapaMeTpoM (eciu mopadboTaTth C
1apaMeTpPOM BO3MOXKHO).
5.3.1 IlpoBecTH AEMOHCTpAIHIO PabOTHI C MapaMETPOM MPEIOABATEINIO.
5.4 Jloxa3aTesbCTBO HEBO3MOXXHOCTH pabOThl ¢ MapamerpoM (eciau mopadortarh ¢
HapaMeTPOM HEBO3MOXKHO).
6 Ilocne 3aBepuieHust pabOThI Bce KpUTHUHBIE ceTeBbie mapamerpbl OC HE0OXO0IMMO
BEPHYTh B HCXOJHOE COCTOSHHE.
7 BsiBOABIL
8 CHHCOK HCTONIB30BaHHBIX HCTOYHUKOB.

Jlabopamopunas _paboma Ne2. [lpoexmuposanue eviuuciumenvivix cemei. Memoool

meopuu epad)og ons pacuéma cemeii c8A3uU.

1 ens paboTol.
2 Bapuanr 3aiaHus ¢ rpadom cetu.
3 Pe3ynbTaThl HCCIIEIOBAHKS 3aJaHHOTO Irpada ceTu.
3.1 Omnpenenuts Tun rpada (HEOPUCHTHPOBAHHBIN, Oprpad), CMEIIAHHBIH).
3.2 HaiiTu MHUMIEHTHBIE BEPILUHBI, PEOpa U yru.
3.3 Haiitu cMexHble BEpIIHHBI, pEOpa U LyTH.
3.4 Onpenenuts sBsiercst u rpad) MyabTurpagom.
3.5 Haiitu nemm rpada.
3.6 [lns omHOW mapbl BEpIIMH HAaWTH IBa MapUIpyTa, OBa IyTH, IBE ILEIMH, IBE
HPOCTBIE LETIH.
3.7 Omnpenenuts cBA3HOCTH rpada.
3.8 Omnpenenuts paguyc rpada.
3.9 Omnpenenuts quamerp rpada.
3.10 OnpenenuTh LHEHTPAIbHYIO BEpIIUHY rpada.
3.11 Omnpenenuts nepudepuiiHyto BepunHy rpada.
3.12 HaiiT MakcuMaibHYIO U MUHUMAJIbHYIO KJIMKH Tpada.
3.13 Omnpenenuts sBIAETCS U Ipad IITaHAPHBIM.
3.14 Ompenenuts creneHu (BaJCHTHOCTH) BCEX BEpIINH rpada.
3.15 Omnpenenuts peryisipHOCTb rpada.
3.16 HaiiTi raMuIbTOHOB Iy Th rpada.
3.17 HaiiTi raMHIBTOHOB LIMKJI rpada.
3.18 HaiiTu siinepoB myTsb rpada.
3.19 Haiitu 3#inepoB uuki rpada.
3.20 Jlns omHOM mapbl BEpLIMH IIOCTPOUTH TPH Pa3IENAIOIINX MHOXECTBA Pa3HON
MOIITHOCTH.
3.21 [Ins onHOW maphl BEpIIMH IOCTPOUTH TPH OTHEISIONIMX MHOXKECTBAa Pa3HOM
MOIIHOCTH.
3.22 Haiitu mapaup rpada.
3.23 [lns oxHOM mapsl BEPIIMH NOCTPOUTD TPHU pa3pe3a pa3HON MOIIHOCTH.
3.24 TlpowmmmrocTpupoBaTh Ha rpade BepmuHHY0 GopMy TeopeMsl MeHrepa.
3.25 TpowmmtocTpupoBath Ha rpade ayrosyro Gpopmy Teopembl MeHrepa.
4 BrIBOJBI.
5 CHHCOK HCIIONB30BaHHBIX HCTOYHUKOB.

Jlabopamopuas _paboma _ No3. Ilpoexmuposanue  8bIYUCTUMENbHBIX  cemell.

Onmumanvuoiil aneopumm HOCMpPOeHUss MUHUMAIbHOU Cemu ¢ 3A0AHHbIMU OcPAHUYCHUAMU.

1. Llens paGoThL.

2. BapwuaHnr 3a1aHus.

3. dopmanKu30BaHHOE ONMUCAHUE AJITOPUTMOB.
3.1 Kpyckia.

3.2 Ilpuma.
3.3 Yanmu-Paccena.

4. Onwmcanue ¢ eTamm3anueil mo maram, ¢ rpadamu Kaxmoro pemieHust Ai (¢ 0coObM
BblIeieHHEeM JIHHUN MHOXKecTB N ¥ W) NpPUMEHEHHs aJlTOPUTMOB JIJIsl HAXOXKACHHUS
MHHHMAJIBHOTO JIEpPEeBa, YIOBJIETBOPSIOIIETO 3aJaHHBIM OTPAaHHYCHHSIM.

4.1 Kpyckna.
4.2 Ilpuma.
4.3 Yanau-Paccena.
5. BuIBOABL.
6. CruCOK HUCIOIBb30BaHHBIX HCTOYHHUKOB.

Jlabopamopnas paboma Ne4. Kommymayus kananoe, cooduieHuil, nakemos.

1. Llenb paGoThI.

2. BapuaHr 3a1aHusl.

3. Omnmcanue HCCIEAYyeMOro MeToJa KOMMYyTalMd. BpemMeHHas auarpamMma rnepenadn
coo0ImeHus.

4. Brok-cxema anropuTMa HMHTAIMOHHOTO MOJCIHPOBAHMS BPEMCHHBIX COOTHOLICHHIA,
BO3HHUKAIOIMX IPH Mepenade COOOLIEHHH IO 3aJaHHOMY YYacTKy CeTH JUIs
HCCIIEyEMOro METOJa KOMMYTallUH.

4.1 IlpoBepka ceTH Ha OTCYTCTBHE TYMHKOB (TymHK — 3TO OECKOHEYHO JOJTr0oe
OXHJIaHHEe OCBOOOKICHUS Y3/1a KOMMYTALIHH).

4.1.1 B ciyyae oOHapy>KeHHs TYIHKA, PEIOKHUTH CBOH BapUAHT M3MEHEHUS
cetn (HampaBieHHs TOTOKa, rpada, M JAp.) M COINacoBaTb €ro ¢
[pernoaBarelieM.

5. TloapoOHoe omucaHue pe3ysbTaTa ‘MPOKPYTKU alnroputma (Py4HOTO BBINOJHEHHS

aJIrOPUTMa Ha HECKOJIBKUX BHIOPAHHBIX BXOAHBIX 3HAUCHUSIX ).

Hcxonnblii Koa HamMCaHHON MPOTrPaMMBbL.

JleMoHcTpalys paboThl IPOrpaMMBbl.

Pe3ynbTaThl HCClIEIOBaHUS XapaKTEPUCTUK CETH.

8.1 Tabauupl 3HaYCHHH, rpaUKH.

9. BbiBombl. AHaNM3 pe3ysibTaToB HcchenoBaHus. CpaBHEHHE pE3yJIbTATOB  C
BapUaHTaMHU JPYIUX METOJOB KOMMYTALMU Ha TOM ke rpade.

10.CrmcoK HCIOIb30BaHHBIX HCTOYHHUKOB.

© N

TpeboBanus Kk 0ohOpMICHHIO OTYETA O JIabopaTOpHOI paboTe
Copepxanne 0oT4éTa IOJDKHO TOYHO COOTBETCTBOBATh yKa3aHHOMY B 3amaHud. OTuér
JIOJDKEH OBITH NMPEJOCTaBIeH Ha OyMa>KHOM HOCHTEIIE.

11.3. Meroauueckue yka3aHust st 00y4arouXCcs 0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTbl

B X0/¢ BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0OThHI, OOYUYArOIIMICS BBIONHSICT PaboOTy IO
3a/IaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE NpenojaBatess, HO 0e3 ero HenocpeiCTBEHHOro
y4acTusl.

Jns oOyuarommxcst mo 3a04HON (opMe OOydeHHsi, CaMOCTOsTeNbHAs paboTa MOKET
BKJIFOUATh B ce0sl KOHTPOJIbHYIO padoTy.

B mporecce BBINOMHEHHST CaMOCTOSTENBHONW paboThl, y obydaromerocs (popMupyercs
Lesecoo0pasHoe IIIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
M HaBBIKM B YCBOCHHM M CHCTEMATH3al[MH MPUOOPETAeMbIX 3HAHW, 0OECIeYrBaeT BBICOKHIA



YPOBEHb YCHEBAEGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
poQeCCHOHATBHOTO YPOBHSI.

MeToAMYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4arOLMXCSISBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepual o JUCLHUILIHHE,;

—  MaTepuaJbl JICKIHil.

11.4. Metoauueckne yka3aHus JUis OOYYarOIIMXCS [0 MHPOXOXKICHUIO TEKYILEro
KOHTPOJISl yCHEBAEMOCTH.

Texyumii KOHTPOJIb YCIEBAEMOCTH MpeoyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUN
00y4aroMXCsl, OCYLIECTBIIIEMOr0 B TEUEHHE CEMECTPA C LENIbI0 OLIEHUBAHHUS XO/a OCBOCHUS
JVICIUIIIMHBIL.

11.5. Meroaudeckue ykazaHus Uil 0Oy4aroLUIMXCs M0 IMPOXOKACHHIO IPOMEKYTOYHON
aTTecTalHu.

IIpomexyrounast ~ arrectauust  OOydarOIMXCs — NPEAYyCMAaTpUBAeT  OLICHWBAHHE
MIPOMEXKYTOUHBIX ¥ OKOHYATEIbHBIX Pe3ylbTaToB 00y4deHus rno auciumuimHe. OHa BKIIOYAeT B
ceOst:

— ok3aMeH — (GopMa OLCHKH 3HAHHH, MOJYYEHHBIX OOYYalOIIMMCS B IIpoLecce
N3Y4eHMS] BCEH JUCLMIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITENIHOW pabOThl, CIOCOOHOCTH
MPUMEHATh WX JJIsl PELICHUsS NMPAaKTHYECKHX 3ajad. JK3aMeH, KaK INPaBWIO, HMPOBOJIUTCS B
MepUOA 3K3aMCHAI[IOHHOW CECCHM M 3aBEpIIAETCS ATTECTALHMOHHOW OIIEHKOH «OTIMYHOM,
«XOPOLIOY», KYAOBIETBOPHTEILHOY, «HEYAOBIECTBOPHTEILHON.

JIuct BHEceHUs U3MEHEHHH B pabouyl0 POrpaMMy JHCIUIIMHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




