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AnHHOTAIUSA

Jucuunninua «CeTeBble TEXHOJIOTHM» BXOJIHUT B 00Pa30BaTENbHYIO MIPOrPaMMy BBICILETO
00pa3oBaHusi — MPOrpaMMy CIELHUAIATETA [0 HAIPABJICHUIO IIOATOTOBKHM/ CHELUATIBLHOCTH
09.05.01 «IlpumeHeHne W OKCIUTyaTals AaBTOMATH3MPOBAHHBIX CHCTEM CIEIHAIBHOTO
HA3HAUCHUsD» HANpPABICHHOCTH «MaremMaTHdeckoe, NporpaMMHoe U HHGPOPMALOHHOE
obecriedeHue BBIYHMCIUTEIBHON TEXHUKH W aBTOMATH3UPOBAHHBIX cUCTeM». JlucuuruiiHa
peanmsyercs kadeapoit «Neldy.

JuciunHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIMX KOMIICTECHIINI:

IIK-1 «CmocobeH BBIIONHATE PabOTBl W YOPABIATH PadOTaMH U MPOEKTAMH IO
CO3JaHHI0, MOAU(DUKALMK U CONPOBOXKICHUIO MH(POPMALIMOHHBIX CHCTEM, aBTOMATH3UPYIOIIUX
3a/1a4ud OPraHU3aHOHHOTO YIIPABJICHUS U OU3HEC-TIPOLIECChD»

TIK-3 «Crocoben pa3pabarsiBaTh KOMIIOHCHTBI M 3JIEMEHTHI HH(GOPMAIIMOHHBIX CHCTEM
CHELHAIBHOIO HA3HAYEHHUS, CHCTEMHBIX HPOrPAMMHBIX TMPOIYKTOB M CHCTEM YIPaBICHUS
0azaMu JaHHBIX»

CozepxaHue JUCUUILIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBA3AHHBIX C TEOPETUUYECKUMHU U
MPaKTHYECKUMH aCIIEKTaMU M3yYEHHs U IIOCTPOCHHS CETEH CBSI3H.

[lpernonaBanue AMCLMIUIMHBL TNpeAycMaTpUBaeT cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpolecca: JIEKIHH, 1ad0paTopHble PadOThI, CAMOCTOsTEIbHAS Pab0oTa CTyIeHTa.

TIporpamMmoii JUCHMIUIMHBI TPEAYCMOTPEHBI CICAYIOIIME BHIbI KOHTPOJSI: TEKYIIHid
KOHTPOIIb YCHEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B QopMe IK3aMeHa.

OO0wiasi TPyI0EMKOCTh OCBOCHHSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHbIX equHuUIpbI, 108
YacoB.

SI3b1K 00yHUEHHS IO TUCIUILTHHE «PYCCKHUIA »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpro QUCHUIUIMHBL SBISIETCSI MOJNYYCHHUE CTYACHTaMHM 3HAHUN O Pa3IMYHBIX THUIIAX
CBSI3U M CTaHIAPTaX CETEH, NCTOPHH U KIIOYEBBIX MOMEHTAX Pa3BUTHUS CETEH CBS3H, 0a30BBIM
TeopeMaMm U ONPe/IeNICHUM, HOHUMAaHHUIO MOJIB3bl M BPE/la MIEKTPOCBS3H, CUCTEMaM HyMepalliH,
OCHOBaM TEOPUH MacCOBOTO OOCIY)XHMBaHHUS Ul pacyéra ceTed CBs3M, 0a30BBIM MOHSATHSAM
Teopuu rpadoB A aHATHM3a ceTeil CBsA3u. Tak e MmonydeHne CTYJACHTOM YMEHH, HABBIKOB U
OIBITA JACSATEILHOCTH B NPAKTHYECKOM aHAIU3€ MPOTOKOJIOB TpaduKa JOKAJIBHOH CETH M CEeTH
VHTEpHeT, TEOpeTHYEeCKOro MOCTPOSHHS ONTHMAIBHONH CETH C 33JaHHBIMU IapaMeTpaMu,
TEOPETUUECKOTO aHalU3a BPEMEHHBIX IPOLECCOB B CETH C PA3IMYHBIMU CHOCOOAMHU
KOMMYTaIUH (KaHaJOB, COOOIICHUH, TAKETOB).

1.2. [JlucuumiuHa  BXOOUT B  COCTaB  4acTd, (opMupyeMol  y4acTHHKaMu
00pa3oBaTeNbHBIX OTHOLICHU, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —
OIl BO).

1.3. TlepedeHp mIIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUPYyEeMBbIMH pe3yiabTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOYYarOIIMiics IOJDKEH o0jlanaTh CIeIyOMINMH
KOMIETCHIIMSIMU WM MX YacTAMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUSI PHBE/ICHBI B

Tadumue 1.

Ta6nnua 1-— HepequL KOMIICTCHIINHI U HWHAUKATOPOB UX NJOCTHIKCHUSA

K Ko n
aTeropus (rpyrmma) HAMEHOBAHIE Kon 1 HauMeHOBaHHE HHANKATOPA TOCTHKEHHUS
KOMIETEHIUU KOMIIETEHIIUH
KOMIETEHIIUU
[IK-1.3.1 3HaTh ycTpoiicTBO U
()YHKIIMOHMPOBAHUE COBPEMEHHBIX
UHGOPMALHOHHBIX CUCTEM
I1K-1.3.2 3HaTh TpeboBaHusl, IPEABIBIIEMbIE K
HMHPOPMAIMOHHEIM CHCTEMaM
ITK-1 Cnocoben I1K-1.3.3 3HaTh METOIBI pa3paboTKH
BBIIIOJIHATb PAOOTHI U | apXUTEKTYPbl HHPOPMALMOHHBIX CHCTEM U 0a3
YIIPaBIATH pabOTaMU | IAHHBIX
Y TIPOEKTaMU 10 [K-1.Y.1 ymers ananu3upoBath TpeOOBaHHS K
CO3/IaHHMIO, UH(OPMALIMOHHBIM CUCTEMaM, IIPOrpaMMHbIM
MoOaU(UKAIIMT 1 cpenctBaMm u riaTgopmaM HHOPACTPYKTYPhI
IMpodeccuonanbHbIe | COMPOBOMKICHUIO nH(OPMALIMOHHBIX TEXHOJIOTUH OpraHu3aluu
KOMIIETEHIIN UH(OPMALMOHHBIX IK-1.Y.2 ymeTsb pa3pabarbiBaTh MOJEIH OU3HEC-
CHCTeEM, HPOLIECCOB OPraHU3AIUH
aBroMarmsupyromux | I[1K-1.Y.3 ymers anantuposars 6u3Hec-
3a7a4u HPOLECCHI OPraHU3aLMU K BO3MOKHOCTSIM
OPraHU3aIMOHHOTO UHGOPMALHOHHEIX CUCTEM
YIpaBJICHUS U I1K-1.Y.4 ymeTsb pa3pabaTbIBaTh apXUTEKTYpy U
OHM3HEC-TIPOLIECChI 6a3bl qTaHHBIX HHOOPMAIMOHHBIX CHCTEM
TIK-1.B.1 BrageTs METOLAMHU U CIIOCOOaAMHU
pa3paboTku Mojenel HHYOPMALUOHHBIX CUCTEM
1 OM3HEC-TIPOIIECCOB, METOIaMHU Pa3paboTKu
apXUTEKTypbl HHYOPMALMOHHBIX cCUCTEM U 0a3
JIAHHBIX HHPOPMAIMOHHBIX CHCTEM
I1K-3 Cnocoben I1K-3.3.1 3HaTh apXUTEKTYPY U IPUHLHUIIBI
TpodeccHonatbibie pa3pabaTbIBaTh (YHKIMOHUPOBAHUS BBIUYHCIIHTEIBHBIX CHCTEM
S — KOMITOHEHTBI ¥ I1K-3.3.2 3HaTh TEXHOJIOTHHU Pa3pabOTKU U
3JIEMEHTBI OTJIJIKU CUCTEMHBIX IIPOrPaMMHBIX IIPOLYKTOB

MH(OPMAIMOHHBIX

[1K-3.3.3 3HaTh NpUHIMIIEI TOCTPOCHUS CETEBOTO




cucTeM
CIICLUAIBHOTO
Ha3HAYCHHUS,
CHCTEMHBIX
HPOTrPaMMHBIX
HPOJYKTOB U CHCTEM
ynpaBiienus 0a3zamu
JIaHHBIX

B3aHMMOJIEHCTBUS

I1K-3.3.4 3HaTb OCHOBBI COBPEMEHHBIX CUCTEM
ynpaBieHus 0a3aMu JaHHBIX

TIK-3.Y.1 ymeTs cocTaBnsTh crieuduKanuu
TpeboBaHuil k pa3pabaTbiBaeMolt CHCTEME
[IK-3.Y.2 yMeTh NIpUMEHSTH SI3BIKU
MIPOrPaMMHPOBAHUS HU3KOTO M BBICOKOTO YPOBHS
[IK-3.Y.3 yMeTh NpUMEeHSTh METObI M IPHEMBI
OTJIAJIKU IPOTPAMMHOI0 KOJIa

TIK-3.B.1 BnageTh HaBbIKAMH HAIIHCAHUS
HCXO/IHOTO KO/Ia TPOTPAMMHBIX IPOJYKTOB IJIst
LIEJICBBIX ONEPAMOHHBIX CHCTEM Ha S3bIKax
MIPOTPaMMHPOBAHUS HU3KOTO M BBICOKOTO YPOBHS
[1K-3.B.2 Biagets TeXHOJIOTUSIMU Pa3pabOTKU 1
OTJIaJIKH CUCTEMHBIX IPOJYKTOB M 0a3 JaHHBIX

4. Conep:kaHHe TUCIUILIHHBI

4.1. Pacnpenenenue TPyJOEMKOCTH AUCLUILINHEI 110 pa3zaeiaM U BHAaM 3aHITHH.
Paznenbl, TeMbI AUCUMIUIMHEL U UX TPYJOEMKOCTh IIPUBEACHBI B Tabnure 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCILHMIUIMHBL, UX TPYA0EMKOCTh

2. Mecro pucuuminHe B ctpyktype OI1

JucuuruinHa MoxeT 0a3upoBaThCs Ha
TIPY U3YYCHUH CIIEAYIOIIUX JTUCIUITIHH!
— « Marematuka. Teopust BEpOSITHOCTI.

3HaHHSX, paHee IPHOOPETEHHBIX 00yYarOIMMHUCS

— «Opranun3zanyst OBM 1 BBIYHCIUTENBHBIX CUCTEM.
— «[IporpammupoBaHue Ha A3bIKaX BBICOKOTO YPOBHSD».

3HaHI/I$[, TIOJIYY€HHBIC IIpU H3YUYCHUU

MaTepuajia JaHHOU JUCHHUILIAHBI, HUMCKT Kak

CaMOCTOATCIIbHOC 3HAYCHUEC, TaK U MOI'YT HUCIIOJIb30BATHCS ITPU U3YUCHUU APYIUX NUCHUILINH:

— «Ceru OBM u TeneKoMMYHHUKaLUI.

3. OOBeM u TPYJOEMKOCTh TUCHUTLIHHBI
JlanHble 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOI
paboThI MO AUCHHUILTHHE (M paclpeeieHre 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABICHBI B

Tabuumue 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JUCLHUIIIIHHBI

TpyaoemKocTh o
Bun yueGHoit paboThl Bceero cemMecTpam
Ne6

1 2 3
Obwan mpyooemkocms OUCUUNTUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux yacoe npakmuueckoil n0020MoGKu 34 34
Ayoumopnvie 3anamus, BCETO 4ac. 51 51
B TOM UHCIIE:

nexumu (J), (vac) 17 17

npakTHYecKue/ceMuHapekue 3ansrus  (I13),

(1ac)

naboparopusie pabotsi (JIP), (uac) 34 34

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

JK3aMeH, (Jac) 36 36
Camocmoamensnan paboma, Bcero (4ac) 21 21
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sxsamen (3auer, udd. 3ay, DK3. k3.
Ok3.*%)

B -
IIpumeudanue:  kanauaTckuii 9K3amMeH

Pasnenbl, TeMbl JUCIMITIAHBL Jlexumn | 113 (C3) 1P ‘ KII CPC
> (dac) (1ac) (gac) (gac) (gac)
Cewmectp 6
Paznen 1. ba3oBble mpencTaBIeHUs O CETSAX CBA3U 2 3
Paznen 2. HekoTopble TeOpeMbl, ONpeaeIeHus, 2 3
METOJIBI
Pazznen 3. 3auem J1r0sM 35EKTPOCBsI3b. [lonk3a n 2 3
Bpea
Pa3znen 4. Mcropus 1 KIIFOUeBble MOMEHTBI 2 3
BO3HHKHOBEHUSI CETEH ICKTPOCBSI3U
Paznen 5. CucteMbl HyMepaluu Ha CETAX CBA3H 2 3
Paznen 6. Teopernueckuii pacu€t ceted cBA3U 7 24 3
Paznen 7. 3yueHue npoTOKOJIOB U YTHWINUT CETU 10 3
WuTepHer
Hroro B cemectpe: 17 34 21
HWroro 17 0 34 0 21

IIpakTuueckas

IIOArOTOBKAa  3aKJIO4YacTCsl B HCIIOCPESACTBEHHOM  BBIITOJIHCHUU

00y4aloUMMHUCS  ONPEACNEHHbIX  TPYAOBBIX  (YHKUHMI,  CBsI3aHHBIX ¢  Oynayrieit
PO eCcCHOHANBHOM ACATENEHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TEM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TadnuIe 4.

Tabnua 4 — ConeprkaHue pa3/ielioB M TeM JICKIMOHHOTO LIUKIIA

Howmep paznena

Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHA

Pazpen 1

BazoBbie TIPEACTABICHUA O CETAX CBA3H

Tema 1.1

MHoroo6pasue cereif. PaccMarpuBaroTcst ®HU3HEHHBIE TIPUMEPHI
¥ IPOTOKOJITBI CETEH CBSI3U

Tema 1.2

Casi3p, sl cBs3u. Onpenenenne. Knaccudukarus. Coueranue
pas3IMYHBIX TUIOB CBS3U MEX]y COO0M

Paznen 2

HekoTopsle Teopemsbl, ompeneneHusi, mMetoabl. OmnpexneneHus.
Tunel ycTpoiicTB mnepefayn JaHHbIX. JInaum cBssu. Kanambl.
Pasgenmenne kaHaloB B ONHOM JWMHMH CBsi3U. Pasnenenne
HECKOJIBKMX a0OHEHTOB B OJJHOM KaHaine. CKOpOCTh nepenayu 1o
kaHaiy. CKOpOCTb PacIpOCTPAHEHUs B JIMHUU CBSA3U. 3aJepiKKa.
Jlxurrep. Bmyxknanme. Bpemst mnepemaun.  Kosdduiment
mynscanuu  Tpadguka. Teopema KorenbHukosa. miyibcHO
konoBas monyisiuus. Juddepennuanpaas (JeabTa) UMITYJIbCHO
KomoBass Monyisuus. baszoBeiit  mmbpoBoit kanamr.  bom.
Dusnueckoe koauposanue. Ilepemexenne. CkpemOipoBaHue.
Kpurepuiit HaiikBucra. Biiokuposka. Tynuk. Livelock.

Paznen 3

3auem JIIOAAM DJICKTPOCBA3b. ITonb3a u Bpena

Paznen 4

I/ICTOpI/Iﬂ M KIIOYEBbIE MOMEHTHl BO3HHUKHOBEHHS CETEH




DJICKTPOCBA3U

Paszgen 5

Cucremsl HyMepaIuu Ha CETSIX CBA3U

Tema 5.1

Cucrempl HyMmepanmud Ha ceTsx cBs3u. OmpeneneHus.
Knaccudukanms tumnos azapecoB. CpaBHEHHE THIIOB aJPECOB.
CoueTaHne pa3IMYHBIX THIIOB  aJPEecOB MEXIy COOOH.
Pexomenpanms E.164. Busyanu3zais teneOHHBIX KOJOB CTPaH

4.4. JlaGopaTopHble 3aHATUSL

TeMmbl 1abOpaTOPHBIX 3aHATHI M UX TPYAOSMKOCTh IPUBEICHBI B TA0IHIIE 6.

Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYJOEMKOCTb

Tema 5.2

Hywmeparus B crarmonapHo# tenedonHoit cetu. dopmaT HOMepa
reorpaduueckoii 30ubl. HanponansHbiii HoMep abonenta Poccun
n Kazaxcrana. Poccuiickas cuctema u miaH Hymepauun. Peectp
POCCHICKHUI CHCTEMBI U TIJIAHA HyMEpaluu

Tema 5.3

Hywmeparus B moaBmkHO#M coToBO#M Tenedonnoi cetn. Dopmat
MEXYHAPOJHOI0 HJICHTH(HKALMOHHOIO HOMEpa MOOWIBHOTO
aboHeHTa. MeXIyHapoJHbll HACHTH(OUKALMOHHBIH  HOMEp
MOOHIBbHOW cTaHImu. DopMaT HaAOUpPaeMOro Mpu 3BOHKE HOMEpa
aboneHTa Poccun n Kazaxcrana.

Tema 5.4

3BOHKHM C anmapaTtoB CTallMOHAPHOH W COTOBOW TesIe()OHHOM
cetn

Pasnen 6

Teopernueckuil pacuér cereii csazu

Tema 6.1

OCHOBBI TEOPUHM MAacCOBOTO OOCIY)XKMBAaHMs JUIs aHAlM3a CETeH
cBs3u. Ompenenenus. CoOTBETCTBHE TEOPUH ouepelel U ceTei
ces3u. [lpocreiimias opHONMHEWHHAass MOJENb OOCITY)KUBAHHUS.
CpeqHHMe WHTEHCHUBHOCTH IIOCTYIUIEHHS M OOCITy)KHBaHHS
3asBOK. [lapameTpsl ceTH, KOTOpble OYAyT PacCCUUTHIBATHCS C
MOMOLIBI0 TEOPUM OYepe]ei, MX MpeABapUTENbHAs OLCHKA.
Cumsoinka Kenpanna

W3 Hux Ne
Ne HaumeHoBanue 1abopaTopHbIX paboT TpyAOCMKOCTE, | MPAKTHYCCKOH | pasiera
/o (uac) MOJrOTOBKHU, | JAUCLHMI
(gac) JIVHBI
Cemectp 6
1 | Mi3yyeHue ceTeBbIX POTOKOJIOB U YTUIIUT 12 7
2 | [IpoexTrpoBaHre BEIYUCIUTENbHBIX CETEH. 4 6
Mertons! Teopuu rpaoB Uit pacuéra ceTei
CBSI3H
3 | [IpoexTrpoBaHNEe BBIYUCIUTENBHBIX CETEH. 8 6
OnTUMaIbHbIA aNTOPUTM HOCTPOCHUS
MUHHMMAJIbHOM CETH C 3alaHHBIMHU
OTpaHWYECHUSIMU
4 KomMyTaiusi KaHaI0B, COOOIICHHUIT, TAKETOB 10 6
Bcero 34

Tema 6.2

Pacnipenenenus ciydaiinbix Bennuus. CiyuaiiHas BeIuuuHa U €€
XapaKTepUCTUKU. Pa3nuuHble  pacmpeneneHus  CIydaifHOH
BenuMHbL. COOTBETCTBHE PACIPENENIEHU ClTy4aifHON BEJIMUMHbBL
pasIMYHBIM NapaMeTpaMm ceteil cesasu. Pacnpenenenue Ilyaccona

4.5. KypcoBoe npoekTrpoBaHue/ BHITOJIHEHHE KYPCOBOH pabOThI

YueOGHbIM IUIaHOM HE MPEeYyCMOTPEHO

4.6. CamocTostenbHas paboTa 00ydaronxcst
Bujibl caMOCTOSITENIbHON paboThI U €€ TPYJOeMKOCTb NPUBECHBI B Tabuie 7.

Tabnuia 7 — Buasl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh

Tema 6.3

Cucremt M/M/1, M/M/q, M/M/g/m, M/G/1. Jluarpamma
cocrosiHuii (enb MapkoBa). BeiBoa GpopMyJibl pn — HaXOKACHUS
CHCTEMBI B COCTOSIHMHM ‘B HaKOIHTENe n 3asBoK’. Pacuér cpenneit
IIPOU3BOUTEIBHOCTH CUCTEMbI. Pacu€r €MKOCTH HaKOIHTEIs.
®Gopmyna Jlutrna. Pacuér cpemHero BpeMEHH HAaXOXKICHUS
3aBKM B cucTeMe. Pacuér cpemHero BpeMEHU HaXOXKICHHS
3asiBKH B oUepein

Tema 6.4

Hexoropsie ocoOeHHOCTH CeTH JMHHUK CBSI3H. ANIpPOKCHMAanus
Kneitapoka. Teopema /kekcoHa

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMbl MPAKTHYSCKUX 3aHITHH U UX TPYA0EMKOCTb [IPUBE/ICHBI B TAOIHIE 5.

Tabnuua 5 — [IpakTHUecKie 3aHATHSI M HX TPYJIOEMKOCTh

Ne | Tembl MpaKTHUECKUX
/1 3aHATHI

W3 Hux No

®DopMBI IPAaKTHUECKUX | TPyNOeMKOCTh, |MIPaKTHYECKOM |pa3aena
3aHATHN (gac) MOJATOTOBKH, | IUCIIHAI

(gac) JIMHBI

. Bcero, | Cemectp 6,
Bupn camocrostenbHol paboTh
Jac gac
1 2 3
H3yueHne TeopeTHuecKoro MaTepuana
10 10
npucuumunasl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenue pedepara (P)
IMoaroroBka K TeKyIeMy KOHTPOIIIO 10 10
ycneBaemoctu (TKY)
Jlomaniaee 3amanue (J13)
KonTtposnbHble paboTs 3a04HuK0B (KP3)
IMoaroroBka K NPOMEXYTOUHOI 1 1
arrecraimu ([1A)
Bceero: 21 21

YueOGHbIM MIaHOM HE NPEyCMOTPEHO

Bcero

5. TlepeyeHs yueOHO-METOANIECKOTO OOECIICUCHHS
JUTS CAMOCTOSITEIBHON paboThl 00YYArOLIMXCS 0 JUCHUILTHHE (MO/IYJIIO)
VueOHO-METOMMYECKHE MaTepUasbl [Jisl CAaMOCTOSATEIbHOH paboThl 00YyYaIONMXCsl YKa3aHbl B
ma. 7-11.

6. HepequL TICYaTHBIX U 3JICKTPOHHBIX y‘{e6HHX W3JaHUNA




IlepeueHp neyaTHBIX M AIEKTPOHHBIX Y4€OHBIX U34aHUN IPUBEICH B TabnuIe 8.
Tabnuia 8— [lepeueHp MeYaTHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI

Komaectso 3x3eMIsipoB B

nocobue / C. b. Makapos [u ap.]. - 2-e u3n.,
ucnp. - M.: Akanemus, 2008. - 256 ¢

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
HH(POPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTH «HTepHET»
IepeueHnb JNIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB nH(OpPMAIHOHHO-
TENICKOMMYHHUKAIMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHHS JHCIMILIHHBI
npuBeeH B Tabmuie 9.

Tabmuna 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BATENBHBIX PECYPCOB HH(POPMALMOHHO-
TeIEKOMMYHUKAIIMOHHOM cet «HTepHeTY
URL agpec Hanmenosanue

8. IlepedyeHb HHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeIbHOrO MPOLIEcca MO JUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOro odecrieueHus npezcrasieH B Tadmauue 10.

Tabmuna 10— [lepeuens nporpaMMHOTo obecrieueHus

Ne /it HaumenoBanue

Ananusarop tpaduka (sniffer) Wireshark

8.2. Ilepeuens UH(OPMALIMOHHO-CIPABOYHBIX
OCYILIECTBICHNH 00Pa30BaTENBHOTO MPOLECCa 10 ANUCLUILIHHE

Iepeuenb HCIONB3YeMbIX HH(MOPMALMOHHO-CIPABOYHBIX CHCTEM MPEACTaBICH B
Tabauue 11.

CHUCTEM,UCITOJIB3YyEMbIX pu

Tabauua 11— Ilepeuenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

He npenycmotpeno

9. MatepuanpHo-TexHIYeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON I  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauiel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUIECKON 0a3bl

Ne HaumMeHoBaHHE COCTaBHOM YacTh
/11 MaTepUuabHO-TEXHUYECKON 0a3bl

Howmep ayauropun
(1pu HEOOXOAUMOCTH)

1 JlekunoHHast ayiuTopust

2 | KomnbloTepHslii Ki1ace

10. OuenouHsble cpeacTBa UIsl MPOBEACHUS IPOMEKYTOUHOH aTTeCTallul
10.1. CocTaB OLIGHOYHBIX CPEICTBIUIS MPOBEACHHUS IMPOMEXYTOUYHOH aTTECTAlUu
00y4aroImXxcs M0 JUCHUIUIMHE TpUBeIeH B Tabuie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB AJIsl TPOBECHUS IPOMEXKYTOUHO aTTeCTalluu

By npoMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

Llucpp/ Bbubnuorpaduueckas ccbuika OuboTeKe
URL anpec
(KpoMe 2IIEKTPOHHBIX SK3EMILUIIPOB)
681.3 b52 | beprcekac JI., 'ammarep P. Ceru nepenaun 15
naHHbIX. — M.: Mup, 1989
004(075) | Omudep B.I'., Onmucep H.A.. KommsrorepHsie | 50
0-54 cetH. [IpUHIUIIBI, TEXHOIOTHH, IPOTOKOIIBI:
VYuebuuk ms By30B. 4-¢ uza. — CII6.: [Turep,
2012.-944 ¢
004 C81 | CoBpeMEeHHBIE KOMITBIOTEPHBIC CETH. 2-€ 3. | 6
/ B. Cromumsre. — CII6.: ITurep, 2003
004 K90 | TexHomoruu KopnopaTuBHbIX ceteit / M. 1
Kynsrun. — CII6. : IIMTEP, 1999. — 700 ¢
621.391 CetH CBSI3H: IPOTOKOJIBI, MOJICTUPOBAHHE, 14
1133 a”anu3: B 2 kH. / [lIBapu M. — M. : Hayka,
1992.-336 ¢
004 b 20 Banonun, H. A. becipoBoiHbie 60
nepcoHalbHbIe ceTH: yueOHoe nocoodue / H.
A. Bononun, M. b. Ceprees; CIIBI'YAIL. -
CII6.: T'OY BIIO "CII6I'YAIT", 2012. - 60 ¢
621.395 | T'oapawreiin b.C. CucteMbl KOMMYTALMH: 5
T63 Vuebnuk mist BY30s. — CIIB.: BXB — Cankr-
[erepOypr, 2003. — 318 ¢
004 78 | Upsun dx., Xapns /. [lepenada naHHbIX B 5
ceTsx: uHKeHepHslit noaxox. - CI16: BXB-
[erepOypr, 2003
621.395 P | Pocnsikos, A. B. Cetu noctyna: yue6HOe 10
75 nocobue. - M. : ['opsuas nunus - Tenexom,
2008.-96 ¢
621.396 C | Cxusipos, O. K. BonokonHo-ontrnueckue cetu | 24
43 Y CHCTEMBI CBSI3U : yueOHOe mocobue. - 2-¢
u3., crep. - CII6.: Jlans, 2010. - 272 ¢
621.395 T | TenedonHast CBA3b: MPOILIOE, HACTOSIIIEE, 1
31 Oyayiee: Matepuaibl [I9ThIX HAYYHBIX
YTEHUH, MOCBSAIIEHHBIX J{HIO paauo -
npa3IHUKY pabOTHUKOB BCEX OTPACIICiH CBA3U
(5 mas 2012 r. ) / Lentp. my3eii cBsizu um. A.
C. ITonosa; pea. H. A. Bopucoga. — CII6:
IIMC um. A.C. ITomoBa, 2012. - 111 ¢
004 T 98 | Troxtun, M. ®@. Cucrems! MuTepHer- 1
TeneBueHus. - M.: ['opsiuas nunus -
Tenexom, 2008. - 320 ¢
0049 T 31 | TenekoOMMyHHKaIMOHHbBIE TEXHOJIOTHH. 3

Beenenue B Texnonorun GSM: yuebHoe

DK3amMeH CnHCcoK BOIIPOCOB K DK3aMEHY




10.2. B kauecTBE KpHUTEPUEB OLEHKH YPOBHSA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIICTEHIINH 00y4aroIIMMHCS IpUMEHseTcs 5-OalibHas MIKaga OLEHKH C(OPMHPOBAHHOCTU
KOMIETEHIIUH, KoTopasi IpuBesieHa B Tabauue 14. B TeueHne cemecTpa MOXKET UCIIONIB30BATHCS

100-6annpHass  mKana  MOJYJIbHO-DEHTMHIOBOH ~ CHCTEMbl  YHHUBEPCHTETa,

IpaBujiIa

HCIOJIb30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oueHKH ypOoBHsI CHOPMHUPOBAHHOCTH KOMITETCHIMI

OrieHKa KOMITETEHINA

5-OajuibHast IIKaJIa

XapakTepucTika chOpMUPOBAHHBIX KOMITCTCHIIUIN

— oOyyaronuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MarepHai;

— YBEPCHHO, JIOTHYHO, TIOCIIEIOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracT;

— ONUPAsCh HAa 3HAHUS OCHOBHOW M JIONOJHHUTENIBHON JIMTEPATYpHI,

«OTIIHYHO» ™
GAUTEHOY TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJOKCHHUS C NPAKTHYESCKON
JeATENbHOCTBIO HAIIPABJICHUS;
— YMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUT'AaEMbIE UM UJICH;
— JIENIAaeT BLIBOJILI U 0000IEHNS;
— cBOOOJTHO BJIaJICET CUCTEMOH CIELMAIM3UPOBAHHBIX IIOHATHH.
— 00yyaronMiicsi TBEPAO YCBOWI IPOrpaMMHBII MaTepHall, TPaMOTHO U
[0 CYLIECTBY H3JIaraeT ero, ONMpasich Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH];
P — YBSA3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOH JAESATEIbHOCTHIO
«3AUTEHO»
HaIpaBJICHUS;
— apryMEHTHPYET HayuHbIe ITOJI0KESHUS;
— JieJIaeT BBIBOJIBI U 00OO0IICHUS;
— BIIaJieeT CHCTEMOH CIIeHAIN3UPOBAHHBIX OHSITHIA.
— 00y4aroNMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBIII MaTepual,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKAaeT HEeCYIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yIOBJICTBOPHUTEIIEHOY .
GATTCHOY — HCTIBITBIBACT 3aTPYyIHEHHs B HPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HAIpaBJICHUS;
— c1ab0 apryMEHTUPYET HaY4HBIC ITOJIOKEHHS;
— 3aTpyAHsIeTCs B hOPMYIMPOBAHUH BBIBOIOB U 0000IICHNUIA;
— YaCTUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.
— oOyyaronuiicss He YCBOMJ 3HAYMTEIbHOH 4YacTH INPOrpaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHbIe  OMMOKM M HETOYHOCTH  IIPU
«HEYJIOBIICTBOPUTEIIHHO ;
paccMoTpeHuH pobieM B KOHKPETHOM HallpaBJICHHH;
«HE 3a4TCHO»

— HCTIBITHIBAET TPYJHOCTH B MPAKTHYECKOM NPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOMKECHHS;
— He (hOPMYIUPYET BHIBOAOB M 0000IICHHUIA.

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

Tabnuua 15 — Bonpocs! (3a1a4n) As1st 9K3aMeHa

Ne
Kon
o [epeuens BompocoB (3a1a4) 1uis 9K3aMeHa WHIIUKA
TOpa
1
1 | Hapucyiite cxemy cTalOHApHOH Tele(OHHOM CETH. TIK-
1.3.1
2 | HazoBure obnacTh ceTeil CBS3H, B KOTOPOH MPUMEHSIOTCS CTAaHIAPThI Nepejaun TIK-
nHpopmarnmu: FCC (CIIIA), CENELEC-A,B (Epoma), IEC 61334. 1.3.2

3 | Knaccuduuupyiite mo BceM npu3HaKaM KiIacCU(HUKALMH dJICKTPOCBSI3H CETh HA TIK-
kpucraie (network on chip, NoC). 1.3.3

4 | IlpuHuMn opranu3anyy (TUII IepeiaBaeMoil HHGOpPMAIIUK, PEXUM MepeIadn, ¢ K-
MOMOIIBIO KAKOTO (PU3MIECKOr0 SBICHHS IIPUPO/IbI OCYIIECTBISIETCS Tepeaaya, 1.V.1
MOOHJIBHOCTb) TOIBUKHOM (MOOMIIBHOMN ) ONITHYECKOW BOJIOKOHHOM
BHJICOTENC)OHHOI CETH.

5 | Yem konuenrpatop (hub) mydmie mapuipytusaropa (router)? IK-

1.Y.2

6 | Ilouck TpeOyeMOoro BBIXOJHOTO MOPTA B y3Jie KOMMYTALUH 3TO HHCKCALHS, K-
MHKAICYJIALHs, KOMMYTalus, aBTOpU3aLus, naeHTHUKaus, pparmenranus uiau | 1.Y.3
4TO-TO JIpyroe?

7 | Hapucyiite cetb: 3 y31a koMMyTauuu, 4 aboHeHTa, 5 muHuUit cBsi3y, 4 BonHOBBIX | ITK-
kanaima WDMA, 1 kopossiii kanan CDMA, 4 BpemenHbIX kaHana TDMA, 1 1.4
noJisipu3alMoHHbIA KaHas PDM, ¢ ncnosap30BaHueM JOCTYIIA ‘C OMPOCOM .

8 | K xakomy Trmy curaana (aHajaoroBbIi, HU(POBOIL, Kakoil-To apyroi) otHocutest | [TK-

1.B.1
CHUTHAI ?

9 | burossit uaTepsai (bit time, bt) 100 ue. 3agepixka nepenaun 20 mkc. Yemy IK-
paBHa CKOPOCTb NepeadH 1o KaHary? 3.3.1

1 | Cxopocts nepenaun B onHomoznoBoi (SMF, Single Mode Fibre) BonokonHo# IK-

0 | ontuueckoit muaun cesizu (BOJIC) 5 I'out/c. Uemy paBHa CKOpoCTh 332
pacnpoCcTpaHeHHUs ONITHYECKOro cUrHana?

1 | Ykaxure 3HaUSHHS 3aJepKeK Mepeaadn 7 MakeToOB CO3AAONINX CPEIHIOI0 TIK-

1 | paykryarnmto (jitter) mepepaun nmaketoB 1 Mc. 333

1 | Hanumute nud)poBoii MOTOK AaHHBIX, 00pa3yeMbIX IPH UMITYJIbCHO-KOIOBOM TIK-

2 MOy IALAN Pulse Code Modulation, PCM) 1114 aHajoroBoro cursaa 334
2000 ™y
1500 A
AN T

u} L~

1 | YUemy paBHa yacrora muckperusaunu quddepenunansaoit (nenpra) nmmynscao- | [TK-

3 | kopoBoit moaymsituu (Differential/Delta Pulse Code Modulation, DPCM) npu 3.V.1
pacuére ckopoctr 6a30BOro M(PPOBOro KaHaia (JIEMEHTApHOTO KaHaia
U poBbIX TeseOHHBIX ceTeit)?

1 i TIK-

4 | Kakast moce0BaTebHOCTE GHT 3aKO/MPOBAHA CHTHATIOM | V2
HpH UCHIONIB30BaHUM KoaupoBKH MLT-3 (ucnomnb3yercs B Fast Ethernet 802. 3u
100BASE-TX, CDDI)?

1 | Kakoe KoIM4ecTBO aMILIUTYJ (Ha OJHY (a3y) HCHONBb3yeT KBaJApaTHYHAs K-

S | ammutyaHas moxryssiuus QAM-64 (mpsmoyronbHast) (ucronbs3yercs B Wi-Fi 3V.3
802.11a/g/n, WiMAX 802.16a/e)?

1 | Bomonuute nepemexenue HHGOPMALUK Ha TOCIEI0BATEILHOCTH OUT TIK-

6 | 01001111010111111. 3.B.1

1 | CriexTp JMHUM CBSI3M PACHOJIOKEH B nquanasone 2,5-3 I'T'. [lns konupoBaHus TIK-

7 | uHbOPMAIIMK UCTIONB3YETCS KBAAPATHYHAS aMILTUTY Has Moay sius QAM-32 3.B.2
(npsimoyrosibHas). YeMy paBHa MakcHMalibHasi OUTOBAsi CKOPOCTh JIMHUH CBSI3H?

1 | Ha3oBute Tpu cnoco6a 60ops0s! ¢ Tynukamu (deadlockamu) B cet,

8 | rapanTHpYyromue 3ammTy oT Tynuka (deadlocka).

1 | IIpuHuun paboThI AIEKTPOMArHUTHOTO Tenerpada, BrepBbie

9 | nponemoncTpupoBanHoro B 1832 roxy B Poccuu I1.JI. wmmHTOM.

2 | Cospaiite nepapxudeckyio (1) Hymepanmio st 12 00bEKTOB UCTIONB3YS OIHO- U




Tpéx-3HauHbIe (B IPeeIax 0JHOTO YPOBHs) ajpeca (B IIECTHAIATEPHYHOI
CHCTEME CUHCIICHUS).

| Yu4eOHBIM MJIAHOM HE IPEyCMOTPEHO |

MesxayHapoablii Homep abonenTa (MHA) cranmoHapHoii TenedoHHON ceTr
242892341097129. Yemy paBeH Kox 30HbI BceMupHoii Hymepanuu (K3BH)?

NN = N

Kakue éMKOCTH HyMepalul MOTYT BBLACISTHCS JUTsl OHOTO OIEpaTopa B peecTpe
poccuiickoit cuctemsl 1 mnana Hymepaimu (01.09.2015) denepansroro
arenrcTBa cBsizu (POCCBJSI3b)?

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBINIONIHEHHS KypCOBOW paboThI
IIpeACTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS KYPCOBOW paboThI

[\S)

Kaxkoit Homep co crannoHapHOro TeneoHHOro anmapara ropoja 3arped (kox
ropozna 1) crpansl XopBatus (koJ 30HbI BcemupHOW Hymeparuu (K3BH) 385),
HaXO/ISILIEHCs B 30HE KOAOB 30H BcemupHoi Hymeparuu (K3BH) “Eppomna 3**,
4**” yano HabpaTk, 4TOOBI T03BOHUTH A0OHEHTY HOMep 87654321 criyTHUKOBOI
cetu Inmarsat (ko 30H61 Bcemuproit Hymepaiu (K3BH) 870 — O6mmwuit kox
JlocTyna K cetu)?

No /i [TpuMepHBIil epedeHb TeM AJIsi KypCOBOTO NPOSKTUPOBAHHS/BBITOTHEHUS
B KypcoBOi paboThI

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

Emxocts Hakonutenst (H) B mpocreiitieit o1HONMMHENHHO# Mo/ienn 00CTy)KUBaHUS
(IIOMO) paBHa 29. YeMy paBeH MakCUMAaJIbHBII pazmep ouepean?

Bompocsl 1y mpoBeAeHHS INPOMEXKYTOYHOH AaTTeCTallMd B BHAE TECTUPOBAHUS
npejcTaBieHsl B Tabue 18.

Tabnuia 18 — [IpumepHsIil mepeveHb BOMTPOCOB ISl TECTOB

(S0 NN E N S}

Teopust maccooro o6cnyxusanus (TMO). Koadduipent ucrnoab3opanus
(3arpy3ku) cucTeMsl p Beerna <l. Cpeausis amna ouepenu (6e3 yuéra oGpadaTsiBaeMbIx
sassok) Beerna: <0; =0; <0.5; <<I; <I; <I; =1; >1; >1; >>1; >3.1; >10; >100?

Kon

Ne /i IIpumepHbIil epeyeHb BOMPOCOB I TECTOB
WHMKATOpa

[\S)

Samumure cumBonuky Kennamna mis cucremst: B call-nientpe paboraror 10
TesieOHHBIX OIIEPaTopoB, paboTy KOTOPHIX peryaupyer aucrnerdep. 16-
BXOJIOBOIf MHOTOKaHAIIbHBIIl KOMMYTATOp CIIOCOOCH XpaHUTh 20 3BOHKOB.
3BOHKHM 00pabaThHIBAIOTCS COTTIACHO NOTOKY Dpianra nopsiaka 4 (E4) u
MOCTYMAIOT COMIACHO MOTOKY DpJanra mopszaka 6 (Es).

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMUCHMIUIMHE OOYYarOUIMXCS 3a0YHON (HOPMBI
0o0y4eHus, peIcTaBIeHs! B Tabmune 19.

Tabmnuna 19 — [lepedeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

Cuctema M/M/1. CpenHsist HHTEHCHBHOCTD TOCTYIUICHHS 3asiBOK A = 250.
CpeHsiss HHTEHCUBHOCTh 00paboTku 3asBoK 1 = 300. Yemy paBHa BEepOSITHOCTh
(po) HAXOXKJICHUSI CUCTEMBI B COCTOSIHUM ‘B Hakonwutese 0 maketos’?

Cuctema M/M/1/14. Cpenssiss MHTEHCHBHOCTD MOCTYILICHUS 3alIPOCOB Ha
yCTaHOBKY coenuHeHus A = 30, cpeHsiss HHTEHCUBHOCTh 00pabOTKH 3alpOCOB [
= 32. CpenHsisi IPOU3BOANUTEIBHOCTD CUCTEMBI (C Y4ETOM TOTO, YTO B CHCTEME HE
BCErJa ecTh 3ampockl) pasua: 2,1; 28,8; 30; 30,5; 31,9; 32; 32,1; 62; .

O

UeMy paBHO cpenree KOIMIECTBO IAKETOB B CHCTEMe (IIAKETHL B 04epeaH + oOpabaTsiBaeMble
MIM/1
naxers) E, , €CJIH CPE/IHSISI HHTEeHCHBHOCTH MOCTYIUICHUS makeToB A = 1000,

CpefiHsisi MHTEHCHBHOCTh 00paboTKu makeToB (L = 1005?

B kaxom ciyuae [P maker Bepcun 4, mpoXoasmiuii OT XOCTa HICTOYHUKA 10 XOCTa
npuéMHHUKa Yepe3 6 ceTeid, Hu pa3y He OyaeT hparMeHTUPOBAThCS?

—_ WO W

Wnér ormpaska IP-nakera. [lns [P-anpeca sToro IP-nakera 3anucs B
ARP-tabnure ects. CereBoro unTepdeiica ¢ rakum IP-anpecom B cetn
(nomaeprkuBaroLel mupokoserianue) Hetr. Paboraer nporokon ARP (Address
Resolution Protocol). Yro mpousoiiaér ¢ IP-nakerom?

)

3aronoBok IP-nakera Bepcuu 6 BBITISAUT CIEAYIOLIMM 00pa3oM (3amuch
cornacao RFC 791 (1981 rox)):

0x64080661 32A6678F_A732393E_3A09FEF9_570C98C9_000001CD_00F9C
CE2_A198145B_0489B49E 78606007. I'ne naxoxurcs none ‘[Ipuopurer’?
Uemy paBHO 3HAUEHHE ITOTO MOJISI?

Komy mnér DNS-3anpoc DNS-cepsep yposust DNS-kiveHTa aj1s peleHus
00paTHO# 33/1a4u PH HEPEKYPCHBHOW (MTEPATHBHOM) CXeMe pa3peiieHust UMEH?

Bompocs! (3anaun) st 3auera / qud¢. 3auera npencrapieHsl B Tabnuue 16.

Ta6auua 16 — Bonpocs! (3amaun) st 3auera / qudd. 3auera

Ne n/m [epeuens Bonpocos (3a1a4) At 3a4era / iudd. 3auera

Kox

HWHIUKATOpa

10.4. Meroanyeckue  Marepuaibl,  ONPENCIAIOIME  MPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTepH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxaTrcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHPYIOUIMX HOPSIOK M IMPOLEAypy
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH O00Y4aroIIuXCst
I'VAIL

11. Meroauueckue yKasaHus 111 06yqa}0mnxc5{ 110 OCBOCHHIO JUCIUIIIIMHBI

11.1. Meroguueckne yka3aHusi /Uit OOy4arOUIMXCS 10 OCBOCHHIO JIEKLIHOHHOTO
MaTtepuaia

OCHOBHOE HA3HAUYCHHE JIEKIMOHHOIO Marepuaia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
nIyOOKOe M SICHOE H3JIOXKECHHE ydeOHOro marepuana. HasHaueHue COBpPEMEHHOW JICKIIMU B
paMKax JUCIHUILUIMHBI HE B TOM, YTOOBI IMOJIyYHTh BCIO WH(OPMAIUIO [0 TEME, a B OCBOCHHUU
(yHIaMeHTaNBHBIX MPOOJEM JAWMCHUIUIMHBL, METOJOB HAy4YHOTO IO3HAHWS, HOBEHIINX
JIOCTHIKCHUN HAy4YHOW MBICTH. B y4eOHOM mmporiecce JSKIHsl BBITOJHSICT METOI0JIOTHYECKYIO,
OpraHU3aHOHHYI0 U HHGOPMAIMOHHYO (YHKIMHK. JISKIUs pacKphIBaeT MOHATHIHHBIA anmapaT
KOHKPETHOW 007acTH 3HaHUs, ¢€ MpOoOJeMbl, JaeT LENbHOE MPEACTAaBICHHE O AWUCIHUIUIHHE,
[TOKa3bIBAET B3aUMOCBSI3b C IPYTMMH JUCIUILTHHAMH.

[lraHupyeMble pe3yabTaThl IPH OCBOCHHH 00YYAOIIUMICS JIEKIIMOHHOTO MaTepHaia:

— TMOJNyYeHHE COBPEMEHHBIX, I[EJIOCTHBIX, B3aHMOCBS3aHHBIX 3HaHHH, YpPOBEHBb
KOTOPBIX OTPEIENSIeTCs EeJIeBOM YCTAHOBKOM K KaXXI0H KOHKPETHOU TeMe;

— MOJIyYeHHE OTBITAa TBOPUECKOIN PabOTh COBMECTHO C MPEIOIaBaTENIEM;

— pasBuTHe TOPO(DECCHOHATBHO-ICIOBBIX  Ka4yeCTB, JIIOOBHM K  MPEAMETY |
CaMOCTOSTENILHOTO TBOPYECKOTO MBIIILICHHSI.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO /ISl CAMOCTOSTENILHOM PaboThI;

— [OJyYeHHE 3HAHWI O COBPEMEHHOM YpPOBHE pPAa3BHTHS HAyKH M TEXHHKH U O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMIBI;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BbLACIATH [JIABHBIC MBICIH U
MIOJIOXKEHHS, TPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(hopmyTupoBKax);

— MOJIyYeHHE TOYHOTO MOHMMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JleKnMOHHBIN MaTepuan MOXKET CONPOBOXKIATHCS NEMOHCTpAIlMel CIAaHlIoB |
WCIIOJIL30BAaHMEM PA3JaTOYHOrO MaTepuallia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUS OTACIBHBIX TEMATHK O JIUCITUTLINHE.

CTpyKTypa Ipea0CTaBACHHS JIEKIIMOHHOTO MaTepraa:

— Bsexmenue. Onmcanne MHOT00Opa3ust ceTeil CBA3M Ha IJIaHeTe 3eMIIsL.

— Kraccudukanms pa3indHbIX THIIOB CBSI3H.

— Ilomaya 6a30BBIX MOHSATHI, ONpEACICHHUN, TEPMHHOB, METOJOB, MIPUMCHSIEMBIX B

CETAX CBSI3H.

— OOcyxIeHne Ha3HAYCHUS AIEKTPOCBs3U. EE MoNb3bl ¥ Bpea AJsl TFOACH.

— Hcropus snexrpocssi3u. KirtoueBbie MOMEHTEI, HICH.

— Hymepanus B ceTsix cBs3H.

— IlpumeHeHne OCHOB TEOPHH MACCOBOTO OOCITY>KMBAaHUS IJIsl pacyéTa CeTeil CBS3M.

11.2. Meroauueckue yka3aHusl Uil OOy4aroOLIMXCsS IO BBIMOJHEHUIO J1a0OPaTOPHBIX
pador

B xome BeImONHEHMS Ta0OpaTOPHBIX pabOT OOyYarOIIMiiCS [TODKeH YIIyOuTh
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
IKCIIEPUMEHTa B COOTBETCTBUHM C KBAJIM(HUKAIMOHHONW XapaKTePUCTUKOH oOydaromerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAJIMTUYECKOH 9acTell U KOHTPOJIBHBIX MEPONPUATHH.

Beimonnenue nabopaTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOH YaCTBIO
N3Y4eHHS] AUCLUIUIMHBI, ONpeneiseMOd ydueOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecrieYnBaIOIIM PELIeHHE CIIEYIOIHMX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIIINHBL;

— 3aKpeIUICHHE, PAa3BUTHE W ACTAIM3ALUs TCOPETHYECKUX 3HAHWM, MOJIYYEHHBIX Ha
JIEKLIUAX;

—  TOJyueHHe HOBOH MH(OPMAIMH [0 U3yYaeMON TUCLMILIHHE;

— TnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOH  paboTel ¢
obopymoBaHueM 1 pUOOpaMu.

J1a60paTOPHBIM

3aganue U TpeOOBAHUS K NPOBEACHHIO J1a00paTOPHBIX paboT

Jlabopamopnas paboma Nel. H3zyuenue cemegbix nponoKkoios u ymuium

Lens pabotsr: u3yueHue ceteBoix mporokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP,
DNS ¢ nomolpto ceTeBbIX yTHIUT arp, ipconfig, ping, tracert, cereBbix HacTpoek OC u
aHanmmu3aropa Tpaduka wireshark.

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

BapuanTs! 3aganuii:

Bap. ITapameTpbl
Haiitu coobenus 06 DNS.TC (npsmast DHCP.IP-anpec
1 IPv4.DF CIIEYIOIEeTO
OIIMOKax B CETH 3a/1a4a)

DHCP-cepBepa

aHanmu3atopa tpaduka
y3HATb BPeMst MEeXIY
ARP-3anpocom u ARP-
OTBETOM

ICMP.JlononHUTENBHOE.
IP-ampec

TCP.Vka3arein
CPOYHOCTH

Bap. IapameTpsl
Haiiti kommbroTepsl
JIOKaJILHOMU CETH,
nslookup NAME TCP.BbipaBH1BaHuE paboraromue B X
HACTOSIINI MOMEHT
1o nporokony IPv6
C nomolusio

DNS.[lonoiaHuTensHa
s
uHpopmanms.[lanHbie
(npsimast 3aaua)

KOIlle DNS

aJlpecoB,
3aKPEIUIEHHBIX 32
OJTHUM CaWTOM

2
DKCTIepPUMEHTAITEHO
IPv6.Homep Bepcun f}({)if)igﬁ K:::I?I%iHﬂeTCH DHCP.IP-azpec X
’ P Bep p Y DHCP-arenra
JIOCTYI K TTanKaMm
JIPyroro KOMIbITepa
ARP Jlmnza AA ICMP.Jlannsie.Cnyyvaiin | IPv4.DSCP. DNS.RD (obpaThas
36 Bapuant 3aj1a4a)
Y3HaThb, yepe3 Kakoi
THII CETEBOTO ipconfig. Apera
3 . .
nslookup NAME ig{p(::f:zigm?:;;) HCTEKAaeT B X
NAME2 LCHTpATOP .o BbIJIaBAEMOM
komMmyTaTop (switch))
. nHpOpMaIUH
KOMIBIOTEP COSUHEH ¢
CETBIO
ICMP. IP- DNS.RA
IPv4.Tun cepsrca.D CMP Jlanmsie. [P-5aro10] gy o SFD S.RA (mpsvan
BOK 3a/1a4a)
. OKCHeprUMEeHTAIbHO
4 Hacrpoiixa 3HATh [0 KAKUM TarKam
OC.Cgoiictsa.llognepx y3Har TCP.ITapametpsr.Pa3
YAQIEHHOTO KOMIIBbIOTEPA X
ka.ITogpo6HocTu. duzuy Mep OILUH
o XOJIUITH C JIPYTOTO
€CKHH aJpec
KOMITBIOTEpa
[Pv4.O6mas umHa DNS.Konunuectso
r[aKe.Ta 1At A UDP.Ilopt nucrounnka |DHCP./imna AA  |3anmceii 3arpocoB
(npsimMasi 3aaua)
5 Haiitu B cetn kagpst
Etherner, B koTopbie
BJIOKEHBI TAKETHI, HE TCP.FIN nslookup [no]ve X
COOTBETCTBYIOLINE THILY
nosst T
Jlo6aBrnenue ipconfig. MAC-anpec DNS. Jlononsurensua
. M st uHpopmarws. lnrnHa
nuHamudeckoi 3anucu B|IPv6.Ilpuoputer B BbI1aBacMOM
tabiuny ARP nHbOpMaIUH TIOJUT JIAHHBIX
(oOparHas 3a/1a4a)
CpaBHHUTB
6 MapIIpyThl, BpeMsi
Bpewmst )xu3HH 3anucH B OTKIIHMKA 1 KAUCCTBO
P TCP.[lanHble CBsI3U 10 pa3HbIX [P- X




Bap.

IMapamer)

bl

IPv4.KonTponbHas

ipconfig.IP-aapec B

DNS.Tum oTBeTa

COOOIICHHEM OTBETA

DHCP.Kop onepanyn BBIJJABaEMOI1
CyMMa 3aroJjioBKa (npsimasi 3aaua)
uHbOpMaLUK
Haiitu nakerst
7 Pa3HbIX KaHAJIBHBIX
Pa3mep mons gaHHbBIX ping —i (“}113 ;;gﬁ;gg? X
TCP-cermenTa Ethernet, Wi-Fi,
BlueTooth,
TokenRing)
DNS.Konuuectso
Ethernet.DA IPv4.IP-azpec UDP Jlina 3anuceif OTBETOB
HCTOYHHKA JiefrarpaMMbl
(oOpaTHas 3aa4a)
8 BusyansHo n3yunts tracert. Bpems
arp N pa3Huny B uHGOpPMaLUK |mepenadu-npuéma B X
nporokonos HTTP u BBIJJABaEMOi1
HTTPS uHpopmanuu
Y3uats ckomnbko IP-
IPv4.IP-axpec azpecoB DNS. lononauTensHa
g |arP—a HaBHAYCHIS COOTBETCTBYET g uHpopmarms. Vims
OJTHOMY JIOMCHHOMY | (TIpsiMasi 3a/1a4a)
UMEHHI
nslookup [no]defname | TCP.URG ping —s X
DNS.Konuuectso
ping Ha 3amnuceit
mupokoBemarensHsii | IPv6.MeTka noroka MOJHOMOYHBIX DHCP.Illaru
IP-ampec cepBepoOB UMEH
(npsimasi 3a1a4a)
10 Hacrtpoiixa
OC.O6mue.Cpoiicta. T
CP/IP.CBoiictBa.O6miue.
Hcnonb3oBath tracert -w UDP Kourposbuaz X
o cymma
CIIEAYIONIIH
[P-anpec.Macka
IOJICETH
Ethernet.T IPv4.Iapamerp.Pasmep nslookup [no]recurse| TCP.PSH
OIIINH
C nomoreko
11 |DNS.ITonHOMOYHEIE 3232?:1;1‘?\2‘;3232? ;p:;;fii'i/lacm
Egg;zg;;gf:;il:)l{ HBIC DHCP-coo01mennem BbIJIaBacMOI X
3ampoca u DHCP- nHpopmanum

DNS.3anpoc.Mms

CBOET0 KOMITBIOTEPA B
WnTepHet

Ethernet.Pad TCP.IlopT npuémuuka DHCP.Cekynust
(psimasi 3a/1a4a)
12 IPv4.Unentuduxato
ipconfig /all ping —j - X
C NOMOIIBIO yTHIIMTBI
13 | Ethernet.FCS arp 3aKpbiTh 10CTYII IPv4 Bpews susun | Dn\o-3anpoc. T

(npsimast 3aja4a)

(mpsimasi 3aa4a)

Bap. IapameTpsl
DHCP.IP-agpec
nslookup [no]search tracert -j KJIMEHTa X
npejJiaraeMbli
TCP.Howmep B
[Pv4.Tun cepsuca.T DHCP.Tun AA MOCJIEA0BATEILHOCT DNS.3anpoc Knacc
u (obparHas 3aaua)
OKCNEepUMEHTAIBHO
14 | y3HaTh 10 KakoMy
HPOTOKOITY ping —w arp —d X
BBITIOJIHACTCS TIPOCMOTP
CTpaHUII CaiiTOB B
Opaysepe
MAC. Himutyansrsii DNS.OtBer.lanusie [Pv6.Pa3mep mosns DHCP.B
(oOpaTHas 3aa4a) JTAaHHBIX
15 ICMP.KouTtponbsHas
ipconfig /renew tracert —d ) P X
cymMMa
C nomolnpto
aHanM3aTopa
Tpaduka y3HaTh
Bpems Mexay TCP-
CErMEHTOM «3aIpoc
MAC.OUI DNS.Orser. Tun (npavas Ha YCTaHOBKY DHCP.AA xinunenTa
3a/a4a)
COCTMHEHUS» U
TCP-cermenToM
16 «IIOJITBEPIK/ICHHE
YCTaHOBKH
COC/IMHEHUS»
DKCTIepUMEHTAIBHO
y3HATbh HA KaKkue
[Pv4.ITapameTpsr.JlaHHBI CTpaHUIIBI CAliTOB B
arp —v X
e Opay3epe XOIHIIH ¢
Ipyroro
KOMIIBIOTEpa
MAC.Anpec [Pv6.1P-anpec TCP.Homep DNS.OtBer.Knace
uHTepdeiica HCTOYHHKA IOJITBEPKICHUS (oOpatHas 3a7a4a)
Haiitu caiit, 3a
Hacrpoiika KOTOPBIM
17 OC.Cgoiictsa.llogmepx 3aKpETIICHO
. -Lloaaep nslookup Is -t TYPE P X
ka.ITonpoOHOCTH.ApeHn Heckoubko [P
a UCTEKaeT aJIpecoB C Pa3HBIMHU
UMEHaMHU
HaUHTH HECKOIBKO DNS.OtBer.Bpems
caliToB, nepefaroIux DHCP.IP-anpec
ARP.Tun cetn JKM3HM (TIpsiMast .
uHpopmanuro o TCP KIIMEHTA TEKY LI
18 3aja4a)
HPOTOKOJTY
ipconfig /showclassid  |ICMP.Tun IPv4.Cvemenne X
(dparmeHra
IPv4 TapaverpeiKog | Pn > OTBeTIbmMHa frypop g
19 |ARP.Tumn nportokomna TOJISL JAHHBIX
OILUHU DHCP-cepsepa




Bap.

IMapamerT

bl

20

KOMIIbIOTEpa

TOp TPaH3aKIHUH

Bap. IMapameTpbl
ipconfig /registerdns UDP.[launsre TCP Topr X
UCTOYHHKA
N DNS. lononuurensHa
Y3Hath Qu3nieckuii DHCP . Unentuduxka |1 uHGopMarms. Bpems
azpec Jpyroro [Pv4.ITapametpsr.CF ) P -oP

JKU3HU (0OpaTHas
3a/1a4a)

Hactpoiixa

OC.Cgoiictsa.lTognepx

ipconfig. DHCP-cepgep B
BbIlaBaeMoH

IPv4.ITpoToxon
BEPXHET0 yPOBHS

nslookup Is -a

ipconfig /setclassid

CpaBHHUTH
HECKOJIbKO CAUTOB
10 JUIMHE MapuIpyTa
JI0 HUX, BPEMEHHI
OTKIIMKA ¥ KaYECTBY
CBSI3U

ka.Tun agpeca uHdopmanuu
DNS.Konuuectso
3anuceit
ARP.JIA otnpaButenst | JONOJHUTEIBHON nslookup [no]msxfr |IPv4.Homep Bepcun

uHpopMaImu (mpsmast

ICMP. [JononHuUTEIBHOE.

DHCP.Onimun. Tun

nslookup type=X Ventudurarop TCP.RST J——
Hacrpoiika
OC.Obme. Croicrea. T Y3HaTh Ha KaKue CalThl
21 |CP/IP.CBoiicTBa.O0m1e. BBIXOILT roii IPv6 Tt
Hcnonb3oBath JULTL APYTO . ) X
. KOMIIBIOTEP JIOKAJIBHOH | IIEpEeX0/10B
CIIe Y IOIHUH
o ceTH
[P-anpec.OcHoBHOI
HUTI03
ARP.Tun oneparm | D\ o IOTHOMOUHEIS |y gy DHCP. ®aiin
cepBepsl UMEH. Tum
Hacrpoiixa
22 |OC.Ob6ume.CgoiictBa.T |ipconfig.OcHOBHOM
CP/IP.Cpotiicta.O0mHe. | IUTF03 B BELIaBaeMOU IPv4.Tun cepuca.R X
Jononuutensao.DNS.JT | uadopmarn
00aBUTh
ARP.AA otnpasirens | [Pv4. anmbic DNS.OtBet.Ms DHCP.Omnuuu. JlanHb1
(npsimasi 3a1a4a) e
Hactpoiika
OC.O6umwe.CroiictBa.T |.
23| CP/IP.Crotictsa.O6mue | PEO18-DNS-cepsepui B |
BBIIABAEMOit ping —f X
JononuurensHo.ITapam A —
etpsl [P.OcHoBHBIE pMatt
110361, J{06aBUTH
'Y3HaTh KOIUYECTBO
CeTeBBIX KapT B
JIOKAJIBHOM CETH,
C/ICTIaHHBIX TEM XKe nslookup class=X TCP.Pa3mep okHa DHCP.Omuau. [lasst
e.Tumn coolieHus
HPOU3BOJUTEIIEM, UTO
24 | ceTeBasi KapTa HaIIEro
KOMIIBIOTEpa
DNS.ITonHOMOYHEIE
IPv6.Crenyromuii cepeprl MMEH. [lMHa .
ping —t X
3aroJIOBOK oJIst IaHHBIX (0OpaTHas
3aja4a)
25 |ARP.AA nonyuarens | ICMP.Kox TCP.KourponsHass |DNS.Unentuduxauus
cyMMa (psimasi 3a1a4a)

pxka.IloxpobrocTu.
ApeHja nosyyeHa

26 3a1a4a)
. ipconfig.Apenna
Hactpoiixa
OC.CgoiicrBa.Ilognepix |ping -1 nomyiena B, X
xa.IP-apec BBIZIaBAEMOi
uHpopmauu
nslookup server NAME DNS.Tun 3anmpoca IPV(?..IP-a;lpec TCP.ITapametpsl. Tun
(oOpaTHas 3aa4a) NpUEMHHUKA ONIUK
27 |Hacrpoiika ICMP.Jononuurens
OC.Cgoiicra.llonnepx |tracert —h Hoe.ITopsakoBbIit X
ka.Macka 1ojceTu HOMEp
arp.Uurepdeiic B
BBIJIABAEMOM UDP.Ilopt npuémHrka TCP Iapaverput.Jla IPv4.Tun cepsuca.C
undopmanuu HHbIC
28 | CpaBHHTB HECKOIIBKO
CaiiToOB 1O BpeMEeHH DNS.QR (mpsmast DHCP.Onuuu.Pazme X
OTKJINKA U KaYeCTBY 3ajay4a) p onuu
CBSI3U
C nomolpio
aHanmu3aropa Tpaduka
IPv4.DSCP.IN y3HATb BpeMsl MEXY ping —a iﬁ:(;gA (mpsimas
ICMP sx0-3anpocom u
ICMP 53x0-oTBETOM
29 =
Haiiti Heckonpko
CalToB,
nslookup root arp —s nepeaatoIux X
uHpopmanuo mo
UDP npotokoay
Hacrtpoiixa DNS.IToxHOMOYHBIE
Ethernet.npeam6yna (6e3 tracert. Kouectso . |OC.CgoiictBa.llonne| cepBepst nMEH. Bpemst
NPBDKKOB B BbIIaBaeMOM
30 |SFD) S y— pkka.IloqpoOHoCTH. [kU3HU (0OpaTHAas
DHCP-cepBep 3aj1a4a)
ARP.Jiiuna JIA [Pv4.BrIpaBHIBaHNE ping —v X
CpaBHUTB BpeMs
OTKJIMKA M Ka4eCTBO
Ethernet.SA CBSI3U JI0 Pa3HBIX IPv6.dononuurensH | TCP. dyiuna
IP-anpecos, bI€ 3aT0JIOBKU 3aroJoBKa
3 3a1§pennéHH1>1x 3a OJHUM
calToM
HacTtpoiixa
ping -n ipconfig /flushdns OC.Croiictsa.llonne X




Bap.

IMapamer)

bl

32

Bpewmst xxuznu

I[HHaMPI'-IeCKOﬁ 3alMCHu B

KOlIlle ARP

TCP.Pe3eps

IPv4.MF

ipconfig /release

Hacrpoiika

OC.O6mwme.Cpoiicta. T
CP/IP.CBoiicTBa.O0mMe.

Hcnonb3oBaTh
CIeIyIOLNI
IP-anpec.IP-anpec

nslookup Is —d

DNS.JlonogHuTeIbH
ast uapopmanms. Tun
(npsimast 3a1aya)

DNS.IlonHOMOYHBIE

ARP.JIA momyuatens Anaim3atop . [Pv4.Tun cepBepsl nMEH.Kitace
tpaduxa.Capture Filter |cepBuca.PR
33 (mpsimasi 3a1a4a)
Hactpoiixa nslookup
OC.CBOI/ICTB“a.HOIIIIep)K searchlist=N1 .. ping —r X
ka.OcHOBHOM IITIO3
Haiitu caiir, 3a koTopsIM
[Pv4.DSCP.Knacc 3akperuieHo Heckoibko | TCP.ACK DNS Jlonouuressa
1 nHpopmanus.Kiace
IP anpecos
C nomolupio
aHanM3aTopa
34
Tpaduka y3HaTh
nslookup timeout=X ping -k Bpemst Mexay DNS- X
CcOo00IIEHnEM
3ampoca u DNS-
COO0LIEHUEM OTBETA
MAC.I'nobanbHblit nslookup root=NAME [Pv4 Jimna AHaﬂnaaqu
3aroJoBKa tpaduxa.Filter
. Hacrpoiixa
35 ping.Bpems nepenaun- .
Ethernet.Data npuéMa B BbIIaBaEMOM OC.Ceoiicrsa.llonne X

nHpopMaLul

pkka.IloxpobrocTn.
DNS-cepsep

X — mro6oii (Ha BBIOOD CTyEHTa) HEUCIIOIb30BAHHBIH (CTYyI€HTOM M JPYTHMH CTYJICHTaMH)

napameTp U3 HOBOW o6sacT (YTHIMTA, HPOTOKOIL, ...).

Jlabopamopnas _paboma Ne2. [lpoexmuposanue blHUCIUMELbHbIX _Cemell.

Memodut

meopuu 2pagos 0 pacuéma cemeti cesa3u.

Lenb paboThl: M3yueHne Teopuu rpadoB st pacuéra ceTeld CBS3H.
Bapuantel 3ananmii:




Bap. 1
CTOMMOCTH JIMHKWA

Bap. 2
CTOMMOCTH NMHWA

Bap. 3
GTOMMOCTH NUHWA

A[B|C[D|E] F A[B][C[ D [E[F A [B|C|D[EJF
Al [5[11] 2|29 19 |[A] [21]21] 9 |2 [14]|[A 23 |7 [19] 1 |25
B 28] 4 [26] 18 |[B 329 [16]8]|[B 19]24] 7 |14
C 1 [12] 12 |[C 31 _[12|29][C S
D 7] 13 |[D 3 [1e]|[D 214
E 4 |[E 14| [E 6
F F F

[TOTOKM K LIEHTDY

[10TOKM K LEHTPY

MNoTokM K ueHTpy

[4]3]6]3] - Juermp

[-]4]5 JuenTp[ 8 [10

luewp[2 [3 [ -2 1

MponyckHan cnocofHOCTL
Kamaon NuHuM = 8

MponyckHaa cnocobHOCTL
Kamaon NHuM = 14

MNponyckHaa cnocobHoCTE
Kamon NHHWKM = 4

Bap. 4
CTOMMOCTH NIUHWIA

Bap. 5
CTOMMOCTH NIUHWIA

Bap. 6
CTOMMOCTM NIMHWIA

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

MOTOKKM K LeHTpy

[MOTOKKM K LeHTpy

[MOTOKKM K LieHTpY

[3 luentp[4 [3]-12

[2]4]-]5]3 Juenrp

[13] - [16]14 Juentp[12

[MponyckHaa cnocobHoc T
KEKOO0A NWUHUK = 5

Mponycksaa cnocobHocTe
Kakd0A NuHuM = 7

Mponycksana cnocobHocTe
KaKA0W NMUHKUKM = 26

Bap. 7
CTOMMOCTH NUHKMA

Bap. 8
CTOMMOCTH NUHKMIA

Bap. 9
CTOMMOCTH NHHWUA

Jlabopamopnas _paboma  Ne3.  [Ipoexkmuposanue  8blHUCIUMETbHBIX  Cemell.

AJB] C |[D[E]JF A[B[C[D[ E [F Al B [C|D[E]JF
A [14] 14 [16[15[12||[A| [9[10[8 [ 11 [10]A 5 [7[1]23]24
B 2 [16[18[14|[B 9728 [9]B 19] 8 [21]23
C 31[11[18][C 9] 7 [9]c 2625 |21
D 12[15|[D 36 |8 |[D 2121
E 13| E 6| E 20
F F F

[MOTOKK K UeHTpY

MOTOKK K UeHTpY

MoTOKK K LeHTpy

(6 [7 Juenp[4] - [6

(6 [-14[5 Juentp[5

[10 uenTp[11[14] -] 9

MponyckHas cnocobHocTh
KaKaon nuHumn = 11

MponyckHas cnocobHoc T
KO0 NuHuK = 9

lNponyckHasa cnocoBbHOCTL
Kamaon nuHum = 21

Onmumanvuwiil aieopumm nocmpoeHrus MUHUMATILHOU Cemu ¢ 3a0aHHbIMU 0ePAHUYECHUAMU.

Llenb paGoTbl: U3yUeHUE aArOPUTMOB MPOSKTUPOBAHUS LIEHTPAIN30BAHHbIX CETeH
MHUHHUMAJIbHOW CTOMMOCTH C 33[[aHHBIMH OIPaHUYCHHSIMH.
BapuanTsr 3aganuii:

Bap. 10
CTOMMOCTH NMHWIA

Bap. 11
CTOMMOCTH NIMHKA

Bap. 12
CTOMMOCTH NMHWIA

A/B|C| D |E|F Al B |[C|D|E|F A/B|C|[D|E| F
A 7113 14 [14[16||A 21 [19[ 4 [27]16 || A 14[12 (13|21 16
B 121 29 |9 [18|[B 17(31[(10| 9 || B 12(16) 1| 18
c 10 [1]9 |[C 14[15 (13 || C 28 15] 17
D 20|16 D 24119||D 271 19
E 17| E 8 ||E 7
F F F

[10TOKW K LUEHTRY [ToTOKW K LEHTPY [10TOKM K LIEHTRY

(58719 JuenTp[ 8 T -

[Bluentp[ 5[ -[3 4

f1[18]13] - [10]uentp

MponyckHana cnocoBHOCTh
Kax a0l nHum = 15

MponyckHana cnocobHoCTb
KaO0n NMHMM = 7

MNponyckHaa cnocobHoCTL
KaxO0N NMuHuM = 22




Bap. 13 Bap. 14 Bap. 15 Jlabopamopnas paboma Ned. Kommymayus kananos, coobuienuii, naKemos.

CToMMOCTHM IMHKUIA CTOMMOCTH NUHWIA CTOMMOCTM NIMHKMIA

I_[CJ'IL pa60Tr>1: H3Y4YCHUE MCTOJ1a KOMMYTallUU KaHaJIOB, UCCIICJOBaHUE XapaKTEPUCTHUK CETH,
A A ? 'ICB _::‘)1 2E,1 g A A 186 16;2 _:::3 1% g A A g (43 g g g OCBOCHUEC MCTOAMKHU MOJCIIMPOBAHUS HA OBM.
B 15132(18[4 | B 16 [17[39]14|B 81719 4
C 11[16 [19]C 411]7]|C 5|7 5
D 913|D 12{23|D 5[ 43
E 14| E 15| E 3
F F F
MNoToKKM K LeHTpY MNoToKKM K LEHTPY MoToKM K UeHTpy
luenTp[20] - [28]27[21 [uenTp[13[18]14]9 [ - [T1-15141]8 Juentp
MponyckHana cnocofHoCTh MponyckHaa cnocoBHoOCTb MNponyckHaa cnocobHoCTh
KaKO0n NMUHUKM = 47 KaAaon NMHMKM = 26 KaAaon i = 11

Bap. 16 Bap. 17 Bap. 18

CTOMMOCTH NUHWIA CTOMMOCTH NHHWA CTOMMOCTH NUHKMA

A |B|C|D|E|F A|/B|C| D |E|F A|/B|C|D| E |F
A 12/115]18[ 9 | & | A 22115 9 (20|18 |A 211717 14 | 7
B 1811|1121 B 8| 15 [14|18]|B 1425 11 |17
C 14|79 |C 23 |14|18|C 14| 21 |18
D 19113 D 8 [13]|D 18 13
E 8 |E 9|E 16
F F F

[MOTOKM K LeHTpyY MNOTOKM K LeHTpyY [MOTOKK K UeHTRY

benp[ 9[8[ -J7[8] [-[2[Tfuentp[4 4| [7[4[8]- uenrp[4

[MponyckHaa cnocoBHoCcTb MNponyckHan cnocobHOCTL MponyckHan cnocofHocTb

Kaxgon NuHuKM = 16 Ka#gon NUHWKM = 5 Kawgon nuHun = 11

Bap. 19 Bap. 20 Bap. 21

CTOMMOCTH NUHKIA CTOMMOCTH NUHKIA CTOMMOCTH NHHWA

A|/B|IC| D |E|F Al B |[C|D|E|F A |B|C|D|E|F
A 12111 16 |24 9 [ A 12 |11 8 (24|11 | A 2118|8218
B 1] 14 [11]12|B 27126|18|14|B 7121014 7
C 5 [16|17|C 15(29|17|C 5 (14|14
D 1513 D 15/ 8 |D 12[19
E 14| E 12| E 12
F F F

[MoTokKM K LeHTpy

MNoToKKM K UeHTpy

MNoToKK K LeHTpy

[12]11]13 uentp[12] -

[ - Juentp[13]12]16] 9

Germpl & [12[ 0] [ ©

[MponyckHana cnocoBHOCTh
KaA40R NKHMKM = 25

[MponyckHaa cnocoBHoCTb
KaAQdon NHWKM = 25

MNponyckHan cnocobHOCTL
KaAQ0n NiHAKM = 18

Bap. 22 Bap. 23 Bap. 24
CTOMMOCTH NMHWUA CTOMMOCTH NHHKUIA CTOMMOCTH NUHKMA

A|/B|C| D |E|F AIB|C|D]|E F A|/B|(C|D| E |F
A 89| 8 219 (A 21018[{&8 |2 [ 13 |A 16 (13|18 &8 [12
B 11 13 [16] 8 | B 23131231 &8 |B 2131 10 |8
C 15 |8 |16 C 58] 21 |C 241 8 |1
D 15[13 D 15| 13 |D 14 |14
E 18 | E 2 |E 11
F F F

MNoToKM K LeHTpy

[MoToKW K LeHTpy

[NOTOKM K LeHTpy

(6 1819 Juentp] - [7

[5]-18]4]6 Juentp

[5T74719] - Juentp[10

MponyckHaA cnocoBHoOCTh
Kaa0M NMHKMK = 15

MponyckHaa cnocobHoCTh
Kaaon NMHMK = 11

MponyckHada cnocofHocTh
KaxKaoW nuHum = 12

anMC‘{aHHCZ ‘-‘ B 3HAUEHHH TIOTOKA 03HA4acT, YTO TaHHAs BEPIINHA HC UCIIOJIB3YCTCSA B l'paq)e JJIS aJIropuTMa

Yannu-Paccena.




WAHTBI 3aJaHUN:

19 | KK
20 | KC
21 | KII
22 | KK
23 | KC
24 | KII
25 | KK
26 | KC
27 | KII
28 | KK
29 | KC
30 | KII

MeTon Meton
Ne kommyT TI'pad Ne [kommy I'pag
AU TalluN
1 KK
2 KC
3 KII
4 KK
5 KC
6 KII
7 KK
8 KC
9 KII
10 | KK
11 | KC
12 | KII
13 | KK
14 | KC
15 | KII
16 | KK
17 | KC
18 | KII

Crpykrypa 1 ¢hopma otuera o 1abopaTopHoi paboTe

Jlabopamopuas paboma Nel. Uszyuenue cemesvlx npomoKoa0s u Vmuaum

1 Tens paborTsl.

2 BapuaHnr 3amaHusl.

3 JIast KaKAOH YTHIUTHI U OKHA HACTPOUKHU:

3.1 Kparkoe omnucanue.
3.2 IIpumep HCIOIBb30BAHMS.

4 Ceressie mapamerpsl OC (cereBbie nHTEpEIChl, aapeca, MaCKH, PEXXUMBI, TAOJIUIIBI U
mp.):

4.1 Hcxonnble 3HAYCHUS.
4.2 Beigenenue Tex NapaMeTpoB, KOTOPbIE MOKHO U3MEHSATH C IOMOIIBIO H3y4aeMbIX
CETEeBBIX YTHJIUT U OKOH HACTPOECK CETH.

5 Pesynprarhl M3y4deHMsl 3aJaHHBIX B BapUAaHTE IapaMETPOB CETEBBIMH YTHIMTAMH,
nactpoiikamu OC, aHanu3aTopoM Tpaduka ¥ APYTHMMH MOAPYYHBIMH CPEACTBAMH.
Jlist kaXkoro mapamerpa:

5.1 Onucanue Ha3HAYCHUsI YTUIUTHI (IIPOTOKOJIA) K KOTOPOMY OTHOCUTCS IIapaMeTp.

5.2 OnucaHue Ha3HAYCHUs apaMeTpa.

5.3 Kpatkuii CIOBECHBI alrOpuTM paboOTBI C MapaMeTpoMm (eciu mopaboTaTh ¢
rapamMmeTpoM BO3MOXKHO).




5.3.1 [IlpoBecTtn neMOHCTpaIHio paboTHI C TapaMeTPOM IIPETIOaBATEIIO.
5.4 Jloka3arensCTBO HEBO3MOXKHOCTH pabOThl ¢ mapameTpoM (eciau mopaboTtath ¢
rapaMeTpOM HEBO3MOJXKHO).
6 Ilocne 3aBepuieHUst pabOTHI Bce KpUTHUHBIC ceTeBble mapamerpbl OC HeoO0XoquMo
BEPHYTb B UCXOJIHOE COCTOSIHUE.
7 BbIBOABI
8 CnHcoK MCIOJIb30BAHHBIX HCTOYHHUKOB.

Jlabopamopuas _paboma Ne2. [lpoexmuposanue vluuciumenvivix cemei. Memoool

meopuu 2pad)06 ons pacuéma cemeii c8A3u.

1 lens paboTel.
2 Bapuant 3aiaHus ¢ rpadom cetu.
3 Pe3ynbTaThl HCCIIEIOBAHKS 3aJaHHOTO Irpada ceTu.
3.1 Omnpenenuts Tun rpada (HEOPUCHTHPOBAHHBIN, Oprpad), CMEIIAHHBIH).
3.2 HaiiTi MHIUMICHTHBIE BEPLIMHBI, pEOpa U TyTrH.
3.3 Haiitu cMexHble BEpIIHHBI, pEOpa U LyTH.
3.4 Omnpenenuts sBisietcst u rpad MyabTurpadom.
3.5 Haiitu nemm rpada.
3.6 [ns oxHOM mapsl BepIIMH HAaWTW 1Ba MapuIpyTa, JBa IIyTH, JBE LENH, JBE
HPOCTHIE LETIH.
3.7 Omnpenenuts CBI3HOCTH rpada.
3.8 Omnpenenuts paguyc rpada.
3.9 Omnpeaenuts quamerp rpada.
3.10 OnpenenuTh LHEHTPAIBHYIO BEPIIUHY rpada.
3.11 Omnpenenuts nepudepuiiHyto BepunHy rpada.
3.12 HaiiT MakcuMaibHYIO 1 MUHUMAIIbHYIO KJIMKH Tpada.
3.13 Omnpenenuts sBIAETCS U Ipad IITaHAPHBIM.
3.14 Omnpenenuts creneHu (BaJEHTHOCTH) BCEX BEpIINH rpada.
3.15 Omnpenenuts peryisipHOCTb rpada.
3.16 HaiiTu raMUIBTOHOB ITyTh rpada.
3.17 HaiiTi raMHIBTOHOB LIMKJI rpada.
3.18 HaiiTu siinepoB myTh rpada.
3.19 Haiitu 3#inepoB uuki rpada.
3.20 [Ins omHO# mapbl BEpLIMH MOCTPOUTH TPU PaA3CNISIOUIMX MHOXECTBA Pa3HOM
MOIITHOCTH.
3.21 [Ins omHOW mapsl BEpIIMH TOCTPOUTH TPH OTHEISIONIMX MHOXKECTBA Pa3HOM
MOIIHOCTH.
3.22 Haiitu mapHup rpada.
3.23 [lns oxHOM mapsl BEPILIMH NOCTPOUTDH TPHU pa3pe3a pa3HON MOIIHOCTH.
3.24 TlpowunoctpupoBath Ha rpade BepunHHyIo GopMy Teopembl MeHrepa.
3.25 TlpowmmtoctpupoBaTh Ha rpade ayrosyro Gpopmy Teopembl MeHrepa.
4 BpIBOJBI.
5 CHHCOK HCIIONB30BaHHBIX HCTOYHUKOB.

Jlabopamopuas __paboma___ No3. Ilpoexkmuposanue _ 8bIYUCTUMENbHBIX __ cemell.

OnmumanbHbull aneopumm ROCMpPOeHUss MUHUMAILHOU cemu ¢ 300AHHbIMU 02PAHUYCHUAMU.

1. Llens paGoThL.

2. BapwuaHT 3a/1aHus.

3. ®opMann30BaHHOE OMHCAHUE aITOPUTMOB.
3.1 Kpyckina.

3.2 Ilpuma.
3.3 Yangu-Paccena.

4. Onwmcanue ¢ neTanuzauueil no maram, ¢ rpadamu Kaxmoro peuieHust Ai (¢ 0coObIM
BblACIeHHEM JTMHUI MHOXKecTB N M W) IPUMEHEHHs aJrOPUTMOB JUIsl HAXOXKACHUS
MHHHMAJIBHOTO JIEpPEeBa, YIOBJIETBOPSIOIIETO 3aJaHHBIM OTPAaHHYCHHSIM.

4.1 Kpyckia.
4.2 Ilpuma.
4.3 Yanau-Paccena.
5. BouIBOABL.
6. CrHCOK HCIOIBb30BaHHBIX HCTOYHUKOB.

Jlabopamopuas paboma Ne4. Kommymayusi Kananos, cooOujeHull, naKkemos.

1. Llenb paGoThI.

2. BapuaHnr 3a1aHusl.

3. Omnmcanue HCCIEAYyEeMOro MeToJa KOMMYyTalMd. BpemeHHas auarpamMma mnepenadu
COOOIIEHUS.

4. Brok-cxema anropuTMa MMHTALHOHHOTO MOJCIHPOBAHNS BPEMEHHBIX COOTHOLICHHUIA,
BO3HHUKAIOIMX IIpH Iepejade COOOLIEHMH IO 3aJaHHOMY YYacTKy CeTH JUIs
HCCIIEyeMOro METo1a KOMMYTalliH.

4.1 IlpoBepka ceTH Ha OTCYTCTBHE TYMHKOB (TymHK — 3TO OECKOHEYHO J0NTroe
0XHIaHHEe OCBOOOXKICHUS Y3/1a KOMMYTALIHH).

4.1.1 B ciyuae oOHapy>XeHUsI TYHKa, IPEUIOKUTh CBOW BapUaHT M3MEHEHHS
cer (HampaBleHMs MOTOKa, rpada, W JAp.) M COINIAacoBaTh €ro ¢
MpernogaBaTesieM.

5. TMoapobHoe omucanue pe3yibTara ‘MPOKPYTKH AIrOpUTMa (PYYHOTO BBITOTHEHHS

JIrOPUTMa Ha HECKOJIBKUX BBIOPAHHBIX BXOAHBIX 3HAUCHUSIX ).

HWcxoaublii Ko HANMMCAHHOM MTPOTrPaMMBI.

JleMoHcTpanys paboThl IPOrpaMMBbl.

Pe3ynbTaThl HCCIIEIOBAHUS XapaKTEPUCTUK CETH.

8.1 Tabauupl 3HaYCHHH, rPaQUKH.

9. BbiBombl. AHamu3 pe3ysnbTaToB HccienoBaHus. CpaBHEHHE pE3yNbTATOB  C
BapUaHTAMHU JPYTUX METOJOB KOMMYTALIMU Ha TOM e rpade.

10.CrucoK HCHOIb30BaHHBIX HCTOYHHUKOB.

© N

TpeboBanus Kk 0HOPMIEHHUIO OTYETA O J1aOOPATOPHOI paboTe
Copnepxxanue OT4éTa JOJDKHO TOYHO COOTBETCTBOBAaTh yKa3aHHOMY B 3ajaHud. OTuér
JTOJKEH OBITh MPEJOCTaBICH Ha OyMaXKHOM HOCHTEIIE.

11.3. Meroanyeckue ykasaHus Juisi 00y4aroIIMXCs IO MPOXOMKICHUIO CAMOCTOSTEIILHON
paboTsI

B XoJe BBINOJIIHEHUS] CAMOCTOSITEIBHON PabOThI, 0OyUYarOUICS BBIIOJIHSIET PaboOTy IO
3aJJaHHUIO M IIPU METOAUYECKOM PYKOBOJCTBE IIPEIOJaBaTeNsl, HO 03 ero HeImoCpeICTBCHHOIO
y4acTus.

Jns obyuaromuxcs mo 3a04HOM (opme 0OydeHHs, CaMOCTOSATENIbHAs paboTa MOXET
BKJIFOYATh B ce0si KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
Lesecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
1 HAaBBIKM B YCBOCHHH W CHCTEMATH3alliH MPHOOPETACMBIX 3HAHHIA, 00ECIICUNBACT BBHICOKHI
YPOBEHb YyCHEBAGMOCTH B MEpHOJ OOYYEHHUS, IOMOraeT MOJyYUTh HABBIKK IOBBIILICHUS
IpOo(eCCHOHANBHOTO YPOBHSL.



MeTroanueckKUMH ~ MaTepuajaMH,  HalpapiSIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00yYarOLIMXCSSBISIOTCS

—  y4eOHO-METOANYECKHIIA MaTepPHAJ [0 AUCIUILIHHE;

—  MaTrepuabl JeKIHH.

11.4. Meroauyeckue ykazaHus Juisi OOy4aroUIMXCsS IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJIS YCTIEBAEMOCTH.

Texyumii KOHTPOJIb YCIEBAEMOCTH MPEeIyCMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUHN
00y4aroMXCsl, OCYLIECTBIIIEMOr0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHHS XO/a OCBOCHUS
JMCLIUTIINHBL.

11.5. Meroauueckue yka3aHUsl Uil OOYYAIOIIMXCSI 110 MPOXOKICHUIO MPOMEKYTOYHOM
aTTeCTal|H.

Ilpomexyrounast ~ arrectauusi  OOy4YarOLIMXCsS — MPEAyCMAaTpUBAeT  OLICHUBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3yJbTaTOB 00ydYeHHs 10 auciuiuinHe. OHa BKIIOYAET B
ceost:

9K3aMeH — (OpMa OLCHKU 3HAHHM, MOJTYYCHHBIX 00YYaIOIIMMCS B MPOLECCe M3y4YCHHS
BCe JIMCUMILUTUHBI UK €€ YaCTH, HaBBIKOB CAMOCTOSITEIBHOM paboThl, CIIOCOOHOCTH MPUMEHSTh
UX JUISl PELICHHs HPAKTHYECKHX 3agad. ODK3aMeH, Kak MpaBWiIO, HPOBOAUTCS B MEPUOA
9K3aMEHAIIMOHHON CECCHM M 3aBEpIIASTCSl aTTECTALMOHHON OLEHKOH «OTIMYHO», «XOPOLION,
«YJIOBJIETBOPUTEIBLHOY, «HEYIOBJICTBOPUTEIILHOY.

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




