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AHHOTaNINA

JuctumumHa «CeTeBble TEXHOJIOTHMU» BXOJIUT B 00pa30BaTeNbHYIO MPOTrPaMMy BBICIIETO
o0pa3oBaHusi — OporpaMMmy CHEHHATUTETa IO HANpaBICHUIO IOATOTOBKH/ CHEIHATIbHOCTU
09.05.01 «IIpumenenue | DSKCIUTyaTallds aBTOMATHU3UPOBAHHBIX CHUCTEM CIELUAIBLHOIO
Ha3HAYCHUs» HaMNpaBICHHOCTH/CIIENUANIN3ANE «ABTOMAaTU3UPOBAHHBIE CHUCTEMBI 00pabOTKU
uHpOpMaLuu U yrnpasieHus». ucrummnna peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

IIK-1 «CrnocobeH BBHINONHATH PabOTBl W YNPaBIATh pPabOTaMH M TMPOEKTAaMH TI0
CO3IaHHI0, MOAU(PHUKAIIUN U COMPOBOXKICHUIO MH(OPMAIIMOHHBIX CHUCTEM, aBTOMAaTU3UPYIOIINUX
3a/1a4ll OPraHU3aLMOHHOIO YIIPABICHUS U OU3HEC-IIPOLECCHI)

[IK-3 «Cnocoben pazpabarbiBaTh KOMIOHEHTHI U 3JIEMEHTbl HH(OPMALMOHHBIX CHCTEM
CHEMAJIbHOTO HAa3HAYEHUS, CUCTEMHBIX IPOrPAMMHBIX MPOAYKTOB M CHUCTEM YIPABICHUS
0azaMu TaHHBIX»

CopnepxaHue TUCUUIUIMHBI OXBaTbIBA€T KPYT BOIPOCOB, CBA3AHHBIX C TEOPETUYECKUMH U
MPAKTUYECKUMHU aClIeKTaMU U3YUYEHHUS U TIOCTPOEHUS CETeH CBS3U.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro Impoliecca: JEeKIIH, JabopaTopHble paboThl, CaMOCTOsITeNbHAs Pad0Ta CTyIeHTa.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B hopMe sk3amena (6 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHullbl, 108
YacoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[lenbto AMCHUUIUIMHBL SBJISETCS MOMYYEHHE CTYJEHTAMU 3HAHUN O Pa3IUYHBIX THUIAX
CBSI3M M CTaHJApPTaX CETEH, UCTOPHH M KIIOYCBBIX MOMEHTAX PAa3BUTHUS CETCH CBS3H, 0a30BBIM
TeopeMaM U OIpeesIeHUsIM, TOHUMAaHUIO MOJIb3bl U BPE/Ia AIEKTPOCBS3H, CUCTEMaM HyMepaluH,
OCHOBaM TEOPHUH MacCOBOTO OOCITYXHBaHHS sl pacu€ra ceredl CBs3HM, 0a30BBIM IMOHSATHUSM
Teopuu rpadoB /Ui aHanu3a ceTeil cBs3u. Tak ke MoIydeHHe CTyIeHTOM YMEHUM, HaBBIKOB U
OTBITa JACSITETLHOCTA B MPAKTHYECKOM aHAIHM3E€ MPOTOKOJIOB TpaduKa JTOKATBLHOW CETH M CETH
WuTepHer, TEOpEeTUYECKOro IMOCTPOCHHSI ONTHUMAJIbHOM CETH C 3aJaHHBIMU IapaMeTpaMmu,
TEOPETUYECKOTO aHaln3a BPEMEHHBIX IMIPOIECCOB B CETH C PA3IMYHBIMU CriocobaMu
KOMMYTallUH (KaHAJIOB, COOOIIECHUH, TTAaKETOB).

1.2. JucuumivHa BXOIUT B COCTaB  4YacTd, (HOpPMHpPYeMOH  ydacTHUKAMHU
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0O0pazoBaHus (najiee —

OI1 BO).

1.3. TlepedeHp mIaHUpPyEMBIX pe3yIbTATOB OOYUYEHUS 110 TUCIUILUINHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yiabTaramu ocBoeHus OI1 BO.

B pesynbrare m3yueHMs TUCHUIUIMHBI OOyYarOLIMiACs TOJDKEH 00NafaTh CIleayIOUMH
KOMIIETEHIIMSIMH HIIM UX YacTsAMHU. KoMIeTeHIIMN U WHIUKATOPbI UX JOCTHKEHHS IPUBEICHbI B

Tabymue 1.

Tabnuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpynna) Kox n HauMeHOBaHUE UHIMKATOPA JOCTHIKEHHUS
KOMIIETEHIIUU HAHMCHOBATHE KOMIETEHIIUU
KOMIIETEHIINH
I1IK-1.3.1 3HaTh yCTPOICTBO U
(YHKIIMOHMPOBAHUE COBPEMEHHBIX
MH(GOPMALIMOHHBIX CUCTEM
[1K-1.3.2 3Hath TpeOoBaHus, NPEAbIBISIEMbIE K
MH(GOPMALMOHHBIM CUCTEMaM
ITK-1 Criocoben I1K-1.3.3 3HaTh METOMBI pa3paboTKu
BBINOJIHATE Pa0OTHl M | apXUTEKTYPbl HHPOPMAIITMOHHBIX CUCTEM U 6a3
YOpaBIATh padOTaMU | TaHHBIX
U IPOEKTaMHU 110 [1K-1.VY.1 ymeTb aHanu3upoBath TpeOOBAHUS K
CO3/IaHHUIO, MH(OPMALIMOHHBIM CUCTEMAaM, IPOrPaMMHBIM
MOJIU(pUKALUHT U cpezacTBaM M miaatdopMam HHPPaCTPYKTYphI
[TpodeccronanbHble | COMPOBOKAECHUIO MH(GOPMAIIMOHHBIX TEXHOJIOTMH OpraHu3aIiu
KOMIIETECHIUU MH(POPMAITMOHHBIX [TIK-1.¥.2 ymeTsb pazpabaTeiBaTh MO OU3HEC-
CHUCTEM, IIPOLIECCOB OPTraHU3aALUN
aBromarmsupyronmx | [IK-1.Y.3 ymers agantupoBats 6u3Hec-
3a/1a4u IIPOLIECCHI OPraHU3alMU K BO3MOKHOCTSIM
OpPraHU3aIIOHHOTO MH(OPMALIMOHHBIX CUCTEM
yIPpaBIEHUS U [1K-1.Y.4 ymeTs pa3zpabaTbIBaTh apXUTEKTYPYy U
OHM3HEC-TIPOLIECCHI 0a3pl JaHHBIX MH(POPMALIMOHHBIX CUCTEM
[1K-1.B.1 B1ageTr METOJAMHU U CIIOCOOAMU
pa3paboTku Mojienei HHHOPMALIMOHHBIX CUCTEM
1 OM3HEC-TIPOLIECCOB, METOIaMU pa3paboTKH
apXUTEKTYpbl UHPOPMALIMOHHBIX CUCTEM U 0a3
JAHHBIX MH(QOPMAITMOHHBIX CUCTEM
I1K-3 Cniocoben I1K-3.3.1 3HaTh apXUTEKTYpy U PUHIIUIIBI
TpodeccHoRaTbHbIE pa3pabatbiBaTh (YyHKIMOHUPOBAHUS BBIYMCIUTENBHBIX CUCTEM
KOMITETEHIIHH KOMIIOHEHTBI U I1K-3.3.2 3HaTh TEXHOJOTHH Pa3pabOTKH U
3JIEMEHTBI OTJIIKU CUCTEMHBIX TPOrPaMMHBIX IPOAYKTOB

MH(OPMALIMOHHBIX

[1K-3.3.3 3HaTh NPUHIMIIBI TOCTPOEHUS CETEBOTO




cUCTEM
CIEUATILHOTO
Ha3HAYCHUS,
CHCTEMHBIX
[POrPaMMHBIX
HPOJIYKTOB U CUCTEM
yIpaBieHus 6azamu
JTAHHBIX

B3aUMOJICVCTBHUS

IT1K-3.3.4 3HaTh OCHOBBI COBPEMEHHBIX CUCTEM
yIpaBiieHus: 6a3aMH JTaHHBIX

ITIK-3.VY.1 ymeTb cocTaBisaTh crienuduKkaniu
TpeOoBaHU K pa3pabaThIBAEMO CUCTEME
[1K-3.Y.2 yMeTb NPUMEHATH S3bIKU
MIPOrpaMMHUPOBAHUSI HU3KOTO U BBICOKOTO YPOBHS
[1K-3.Y.3 yMeTb NPUMEHATh METObI U IPUEMBI
OTJIaJIKK MPOrPaMMHOI0 KOJ1a

[1K-3.B.1 BnageTh HaBBEIKAMHU HAIIMCAHUS
MCXOJIHOTO KOJIa TPOTrPaMMHBIX MTPOYKTOB ISt
L[EJIEBBIX ONEPALMOHHBIX CUCTEM Ha SI3bIKaX
MIPOrpaMMHUPOBAHUSI HU3KOTO U BBICOKOTO YPOBHS
I1K-3.B.2 BnageTh TEXHOJIOTHUAMH Pa3pabOTKU U
OTJIAJIKU CHCTEMHBIX MTPOAYKTOB U 0a3 TaHHBIX

4. ConepxaHue TUCIUTLIIAHbBI

4.1. Pacnpenenenue TpyA0€MKOCTH JUCLHMIUIMHBI IO pa3jieiaM U BUIaM 3aHITHI.
Paznenbl, TeMbl JUCITUTIIIMHBI K UX TPYJOSMKOCTh ITPUBECHBI B TA0IHUIIE 3.

Tabnuua 3 — Pa3zensl, TEMbl AUCHUILIMHBIL, UX TPYA0EMKOCTb

2.  Mecro aucuuniaussl B cTpykType Ol
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIUMUCS

IIPU U3YYECHUH CIICYIOIUX TUCIUILIH:
— « Maremaruka. Teopust BEpOSTHOCTHY.

— «Opranuzanust 9BM 1 BBIYUCITUTEIBHBIX CUCTEM.
— «[IporpamMmMupoBaHue Ha A3BIKAX BRICOKOTO YPOBHS».

3HaHI/I$I, INOJIYYCHHBIC IIpU HU3YYCHUU

MarTcpurajia HaHHOﬁ AUCHUINIIMHBI, HMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUE, TaAK U MOT'YT MCITIOJIb30BATbCA IMPU U3YUCHUHN APYIUX AUCHUILINH:

— «Cetu OBM 1 TeneKOMMyHHUKALUNY.

3. O0BeM u TPyA0EMKOCTh TUCIMILIAHBI
JlaHHbIe 00 00IIEM O0beMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboThI O AUCHUIUTHHE (M pacTpeie]IeHre 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B

Tabiuue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoeMKocTb 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKocmep OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MmMoeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:

nexuun (JI), (gac) 17 17

npakTuyeckue/cemuHapckue 3anstus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 21 21
Buo npomesccymounoit ammecmayuu: 3a4er, k3 K3
nudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) ’ ’

Pasnensl, TeMBI TUCIIUILINHBL Jexmn | 113 (C3) P KIVKP CP (uac)
’ (dac) (dac) (gac) (dac)
Cemectp 6

Pazgen 1. bazoBble mpencTaBiIeHHs] O CETAX CBS3HU 2 3

Paznen 2. Hekotopsie TeopemMbl, ONIpeeieHus, 2 3

METO/IbI

Paznen 3. 3aueM mroasaM 3eKTpoCBs3b. [lonb3a u 2 3

Bpel

Paznen 4. icTopus u KJII04€BbIE MOMEHTBI 2 3

BO3HUKHOBEHHSI CETEH JIEKTPOCBS3U

Pazgen 5. CucreMbl HymMepaluu Ha CETAX CBA3U 2 3

Paznen 6. TeopeTruueckuii pacu€r ceTeu CBs3U 7 24 3

Paznen 7. M3yueHue npoTOKOJIOB U YTUIIUT CETH 10 3

HNuTepuer

Htoro B cemectpe: 17 34 21
Hroro 17 0 34 0 21

[IpakTuueckas

IIOArOTOBKAa  3aKIO4YacTCAd B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHHUH

O0y4aroIMMUCST ~ OINpPENEeNCHHBIX  TPYNOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
poeCCUOHATILHOMN 1EATEIbHOCTBIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
CogepxaHue pa3JielioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabmuIe 4.

Ta6Jmua 4 — ConepxcaHI/Ie Pa3AcJIOB U TCM JICKOHMOHHOI'O ITUKJIA

Howmep pasznena

Haspanue u cogepxaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

Pazgen 1

bazoBrie MMpEACTABJICHUA O CCTAX CBA3U

Tema 1.1

Mmoroo0Opasue cereil. PaccMaTpuBaroTcsi ’KU3HEHHbIE PUMEPHI
Y ITPOTOKOJIBI CETEH CBSI3U

Tema 1.2

CBs3b, Tunbl cBsa3u. Onpenenenue. Knaccugpukanus. Coueranue
Pa3IMYHbIX TUIIOB CBSI3U MEXIY cO00M

Pazmen 2

Hekoropeie Teopemsl, omnpeaeneHus, Meronabl. OmnpenencHus.
Tunel ycTpoiicTB nepenadn AaHHbIX. JlmHnm cBsasu. Kanansl
Pasgenenne kaHasoB B OJHOM JIMHMM CBs3U. PasneneHue
HECKOJIbKUX a0OHEHTOB B 0JIHOM KaHaie. CKOpOCTh Mepeaayu Mo
kaHaiy. CKOpOCTh paclpoCTpaHEHUsI B JIMHUM CBA3HU. 3a/IepiKKa.
Jlxuttep. bayxnanme. Bpems nepemaun.  Koaddunment
nynscanun Tpaduka. Teopema KotenpHukoBa. MMiynscHO
kozoBast Moayisiuus. JuddepenuunanbHas (AeapTa) UMIYIBCHO
KojoBas Moxaynauus. basoBeiii  mumdposoit  kanan.  bog.
®dusnueckoe komupoBanue. Ilepemexxenne. CkpeMOIMpOBaHUE.
Kputepnii HaiikBucta. baokuposka. Tymuk. Livelock.

Paznen 3

3aueM J1019M 31eKTpocBsi3b. [lonb3a u Bpex

Pa3znen 4

I/ICTOpI/IH M KIOYEBBIE MOMEHTHI BO3HHUKHOBEHHUS CceTeH




AJIEKTPOCBSI3H

Pa3nen 5

CucreMbl HyMepalluu Ha CETSAX CBSI3U

Tema 5.1

CucremMbl HyMmepanuu Ha ceTsix cBa3u. OnpeneneHus.
Knaccugukanus tunoB aapecoB. CpaBHEHHE THIIOB aJpEcOB.
Coderanue pa3jMYHBIX THUIIOB aJpecoB MeXay CcoOoil.
Pexomenpanust E.164. Busyanuzanus TeneoHHBIX KOJIOB CTpaH

4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IIPUBEICHBI B Ta0IUIE 6.

Tabnua 6 — JlaGopaTropHble 3aHATHS U UX TPYJI0EMKOCTb

Tema 5.2

Hywmepanus B cranmonapHoit Tenedonnoit cetu. @opmar HoMepa
reorpaduueckoii 30ubl. Hanmonanpabpiit HOMep aboHeHTa Poccun
n Kazaxcrana. Poccuiickas cucrema u 1miaH Hymepauuu. Peectp
POCCUMCKHI CUCTEMBI U IUIAHA HYMepaluu

Tema 5.3

Hywmepanust B moaBmwkHON coTOBOM TenedoHHO# cetn. Dopmar
MEXIYHAPOJAHOTO HIACHTU(UKATMOHHOTO HOMEpa MOOHIBHOTO
aboHeHTa. MeXIyHapOaHbIM  HMICHTU(PUKAIMOHHBIA  HOMEp
MoOuIBHOMU cTaniuu. @opmar HabMpaeMoro Mpu 3BOHKE HOMEpa
abonenTa Poccun n Kazaxcrana.

Tema 5.4

3BOHKHM C amnmaparoB CTAllMOHAPHOM U COTOBOM TenedOHHOM
ceTu

Pa3nen 6

TeopeTnueckuit pacy€T ceTen CBs3U

Tema 6.1

OCHOBBI TEOPUHM MAacCOBOI'O OOCITY>KMBaHMs I aHalIM3a CeTel
cBsa3u. Onpenenenusi. COOTBETCTBUE TEOPUM Ouepeliel U ceTeit
cBa3u. [lpocteiimas ogHOIMHENHHAs MoOJENb OOCIYKUBaHMUS.
CpenHue WHTCHCHBHOCTH TIIOCTYIUICHHS W OOCITYKHBaHUS
3agBOK. Ilapamerpsl ceTH, KOTOpble OyAyT pacCUMTHIBaTbCA C
MOMOIIIBI0 TEOPHH O4Yepelieii, WX TpeABapUTEIbHAs OICHKA.
CunmBonuka Keggamna

N3 Hux No
Ne HaumenoBanue nabopaTopHbIX paboT TpynOCMKOCTS, | IPaKTHUECKOH | pasiena
/a (dac) IIOJTOTOBKH, | JHCIUII
(gac) JIMHBI
Cemectp 6
1 | 3yueHue ceTeBbIX IPOTOKOJIOB M YTHJIUT 12 7
[IpoekTpoBaHUE BHIYUCIUTEIBHBIX CETEH. 4 6
Mertoas! Teopuu rpadoB ans pacuéra ceTei
CBS3U
3 | [IpoekTpoBaHNE BHIYMCIUTENBHBIX CETEH. 8 6
OnTuMaNbHbII aNTOPUTM MTOCTPOCHUS
MUHHMAJIbHOH CETH C 33aHHBIMU
OTpaHHYCHUSIMU
4 | KommyTanusi KaHaJOB, COOOIIEHU, TAKETOB 10 6
Bcero 34

Tema 6.2

Pacnipenenenust cinyyaiiHpix BenuuuH. CioyyaiiHasi BeJIMuuHa U €€
XapakTepuCTUKU. Pa3nuuHbple  pacrnpenencHus — CiydailHOU
BeaMurHbl. COOTBETCTBUE pacCHpEeesIEHU CIly4aiiHON BEIMYNHBI
pa3IMyYHbIM NapamerpaM cerel cBa3u. Pacnipenenenue Ilyaccona

Tema 6.3

Cucrempt M/M/1, M/M/q, M/M/g/m, M/G/1. [uarpamma
cocrosiHul (11enb MapkoBa). BeiBoa ¢popMyIibl pn — HAXOKIEHHS
CHUCTEMBI B COCTOSIHMH ‘B HaKOIUTENE N 3as1BOK’ . Pacuér cpeaneit
MIPOU3BOJUTENBHOCTA CUCTEMBI. PacdéT €MKOCTH HaKOIUTEIIs.
®opmyna Jlurrima. Pacdy€r cpemHero BpeMEHH HaXOXKICHHUS
3asBKM B cucTeme. Pacu€r cpenHero BpEeMEHM HaXOXKICHUS
3asBKU B OYEpEIU

4.5. BrInonHeHHE KypcoBOTO MPOEKTa/ KypCOBOH pabOTHI
Y4eOHBIM ITAaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommxcs

Buzasl camocTosiTebHOM paboThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuma 7 — Bunbl caMocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh

Tema 6.4

HekoTopsie 0COOEHHOCTH CETH JTUHHH CBSI3U. ANMPOKCHMAIIUS
Kneitnpoka. Teopema /ekcona

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATUIA U UX TPYJOEMKOCTb PUBEACHBI B TaOHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

Ne | Temsbl mpakTUUECKUX
/o 3aHATHN

N3 aux Ne

cDOpMBI MPaKTUYICCKUX pr,[[OCMKOCTL, HpaKTI/IIICCKOﬁ pasaciia

3aHATHH (gac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIUHBI

. Bceero, | Cemectp 6,
Bun camocrostenbHO paboTh
qac qac
1 2 3
W3ydenune TeoOpeTHYECKOTO MaTepraa
10 10
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKylemy KOHTPOJIIO 10 10
ycrneBaemoctu (TKY)
Jlomamnee 3ananue ([13)
KonTponbuble padoThl 3a0uHUKOB (KP3)
[ToaroroBka K MpOMEKyTOYHOMN 1 1
arrecraiuu (ITA)
Bcero: 21 21

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

5. IlepedeHb yueOHO-METOIUUECKOTO 00ECIIEUEHUS
JUISL CAMOCTOSITENIbHOM pabOoThl 00YYaOIIMXCS IO JUCIUILINHE (MOIYJIIO)
VY4eOHO-MeToInYeCKhe MaTepHalibl JUIsl CAaMOCTOSITEIbHONW paboThl OO0YYaroIUXCsl yKa3aHbl B

IL.II. pa3genos 6-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso 3x3eMInIsIpoB B

004.9 T 31 | TeneKOMMyHHUKallMOHHBIE TEXHOJIOTUU. 3
Benenue B Texnonoruun GSM: yueOHOe
nocobue / C. b. Makapos [u ap.]. - 2-¢ u3z.,
ucnp. - M.: Akanemus, 2008. - 256 ¢

7. IlepeueHb 2IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «THTepHeT»
ITepeuenn IEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «VHTepHeT», HEOOXOAUMBIX JUIS OCBOCHHUS JUCHUIUIMHBI
npuBeJeH B Tabmuue 9.

Tabmuuma 9 — IlepedeHb SIEKTPOHHBIX O0pPA30BATENBHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKALMOHHOMN ceTu «MHTepHeT»
URL anpec HanmenoBanue

e.lanbook.com/books/ DNEKTPOHHO-OMOINOTEYHAs CHCTEMa

www.gpntb.ru/ TlocymapcTBeHHas myOJIMIHAsI HAYIHO-TEXHUIECKash OMOIMOTEKA.

www.nlr.ru/ Poccuiickas HanmoHajIbHast OMOIMOTEKA.
www.nns.ru/ HanmonanmpHas 3J1eKTpOHHAsT OMOIHOTEKA.
www.rsl.ru/ Poccwuiickas rocyiapcTBeHHass OMOJIHOTEKA

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUI
8.1. [lepeueHbp HpPOrpaMMHOr0 OOECHEUEHHUs, HCIOJIB3YEMOr0 IpPU OCYIIECTBICHUU
00pa3oBaTeNBHOrO MpoIecca Mo AUCIUILIHHE.
[TepedeHp UCTIONB3yEeMOTr0 IPOTPAMMHOTO oOecrieueH s peacTasieH B Tadmuie 10.

Tabnuua 10— IlepedyeHs nporpaMMHOro 00ecreyeHHsI

Ne i/t HauMmenoBanue

1 Amnanmzarop tpaduka (sniffer) Wireshark

8.2. [lepeuenn UH(OPMAIMOHHO-CIPABOYHBIX
OCYIIECTBIICHUH 00Pa30BaTEIHHOIO MPOIIeCcca 10 JUCIHILIINHE

[lepeueHr HCMONB3yeMbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabauie 11.

CHUCTCM,UCIIOJIb3YECMbIX npu

Tabnuua 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaunmenoBaunue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOHM 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHHUS
00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCHUIUINHE, MpeCcTaBIeH B Tabuuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUECKOH 6a3bl

No HanmenoBanune cocTaBHOI 4yacTu
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl

Howmep aynutopun
(pu HEOOXOUMOCTH)

JlexunonHas ayautopus

[lngp/ bubnuorpaduueckas ccplika OnomMoTeKe
URL anpec
(KpoMe 371EKTPOHHBIX 3K3EMILISIPOB)
681.3 b52 | beprcekac /1., 'amnarep P. Cetu nepenaumn 15
JnaHHbIX. — M.: Mup, 1989
004(075) | Omudep B.I'., Onmudep H.A.. Kommbrorepasie | 50
0-54 cetu. [I[pUHIUIIBI, TEXHOJIOTUHU, TPOTOKOJIBL:
YueOuuk st By30B. 4-¢ uzn. — CII6.: [Turep,
2012.-944 ¢
004 C81 CoBpeMEeHHbIE KOMITBIOTEPHBIE CETH. 2-€ u31. | 6
/ B. Crommunre. — CI16.: [Tutep, 2003
004 K90 | TexHoyioruu KOpmopaTUBHBIX ceTeld / M. 1
Kynbrun. — CII6. : ITUTEP, 1999. — 700 ¢
621.391 Cetu CBSI3U: MPOTOKOJIBI, MOJICTUPOBAHKE, 14
11133 anayms: B 2 kH. / [IIBapy M. — M. : Hayka,
1992. -336 ¢
004 b 20 | banonun, H. A. becipoBoiHbie 60
nepcoHANbHbIE ceTu: yueOHoe mocobue / H.
A. bononun, M. b. Ceprees; CIIBI'YAIL -
CII6.: I'OY BIIO "CIIGI'YAIT", 2012. - 60 ¢
621.395 | I'ogpmreitn b.C. CuctemMbl KOMMYyTallUU: 5
o3 Yueonuk st BY3o08. — CIIb.: BXB — Cankr-
[TeTepOypr, 2003. — 318 ¢
004 178 | UpBun k., Xapns /1. Ilepenaua naHHbIX B 5
CeTsIX: MHXKeHepHbIH nmoaxo. - CI16: BXB-
[TerepOypr, 2003
621.395 P | Pocnsikos, A. B. Cetu gocryna: yueGHOE 10
75 nocobue. - M. : I'opsiuas nmunus - Tenexowm,
2008.-96 ¢
621.396 C | Cxmsipos, O. K. BonokonHo-ontuueckue cetu | 24
43 U CHCTEMBI CBSI3U : yueObHOe nmocobue. - 2-e
u3M., crep. - CII6.: Jlans, 2010. - 272 ¢
621.395 T | TenedonHas cBA3b: MPOILIOE, HACTOSAIIEE, 1
31 Oynyiuee: marepuaisl [ISTbIX HayYHBIX
YTEHHH, NOCBALICHHBIX [[HIO paano -
Mpa3IHUKY PaOOTHUKOB BCEX OTPACIICH CBSI3H
(5 wmas 2012 r. ) / Lentp. my3eit cBsizu um. A.
C. Ilonosa; pen. H. A. bopucosa. — CII6:
IMC um. A.C. IlonoBa, 2012. - 111 ¢
004 T 98 | Troxtun, M. ®@. Cucrems! HTEpHET- 1

teneBuaeHus. - M.: ['opsuas nuHus -
Tenexom, 2008. - 320 ¢

KoMnbrorepHslii kinacc

3 YuranpHbIHA 3a71 OMOINOTEKH

10. OueHouHbIC CpeACTBA AJISI MPOBEACHUS TPOMEKYTOUHON aTTECTAIIUN




10.1. CocTaB OLICHOYHBIX CPEACTBMJISI TPOBEACHUS MPOMEKYTOUHOW AaTTECTALUH
0o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEICTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu

Bormpocs! (3agaun) 15 3K3aMeHa IpeicTaBieHbl B Tadnuie 15.

Tabnuma 15 — Bornpocs! (3agaun) s 3K3aMeHa

BI/II[ HpOMCH(YTOqHOﬁ aTTCCTallun Hepequb OIOCHOYHBIX CPpCACTB

OKk3aMeH Criucok BONPOCOB K 3K3aMEHY;

10.2. B KkauecTBe KpHUTEpHEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMM O0y4arouMMuUCs MpUMEHseTcs S5-0ajibHas HIKana OLEHKU cPOpMHUpPOBAHHOCTU
KOMIIETEHIINIA, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amnpHass  mKaja  MOJYJIBHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpPaBHIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI11eHKa KOMITETEHIUN

XapakTeprucTrka c()OPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayuIpHAs IIKaJIa PAKTep (op

OO6yuaromuiicst:

— T1yOOKO M BCECTOPOHHE YCBOMJI IPOTPAMMHBIN MaTepHa,

— YBEPEHHO, JIOTUYHO, ITOCIICIOBATEIBHO M IPaMOTHO €r0 M3JIaracr;

— ONUpasCh Ha 3HAHHWS OCHOBHOM M JIOTOJHUTEILHOW JIUTEpPaTypHI,
COTJIYHO» TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C MPAKTHYCCKOU
«3aYTCHO» NESTEIILHOCTHIO HAPABIICHHUS;

— yMelio 000CHOBBIBAET M apPTyMEHTUPYET BBIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICIIUATM3UPOBAHHBIX HOHSITI/II/I.

— NIPaBUIBHO BBIMOMHMI 0T 90% 110 100% TEeCTOBBIX 3aJaHUH

OOyuaromuiics:

— TBEpJI0 YCBOMJI MMPOTPAMMHBIN MaTepual, rPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBSI3bIBA€T YCBOCHHBIC 3HAHUS C MPAKTUYECKON [1E€ATETbHOCTHIO
«3a4TEHO» HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— JIeNaeT BBIBOIBI U 0000IIEHHS

— BJIQJICET CUCTEMOMW CIIeMAIN3UPOBAHHBIX OHITHIA.

— MpaBMIbHO BRIMOJHUA OT 70% 10 89% TeCTOBBIX 3aaHui

— o0yyJarouuics yCBOWJI TOJIBKO OCHOBHOW NPOTpPaMMHBIM MaTepua,
[0 CYLIECTBY M3JaraeT €ro, Omupasch Ha 3HAHUS TOJIBKO OCHOBHOM

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOUHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITHIBAET 3aTPyJHEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUI
«3AYTEHO» HaIpaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHSETCS B (bopMan/IpOBaHI/H/I BBIBOJIOB M O0OOIIECHUI;

— YaCTUYHO BJIJICET CHCTEMOH CIIeNaTn3uPOBAHHBIX HOH?ITI/II/I
— IIPaBUJIBHO BBIMOIHUI OT 51% 110 69% TeCTOBBIX 33aHHIl

— o0yyJaronuiicss He YCBOWI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
Marepuana,
— JIOTyCKAaeT  CYyIIeCTBEHHbIE  OMMUOKKM W  HETOYHOCTH  TIPH
«HEY/IOBJIETBOPUTEIILHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HaIPaBIICHUH;
«HE 3aUTEHO» — UCHBITBIBAET TPYAHOCTU B MIPAKTUYECKOM TPUMEHEHUU 3HAHUH;
— HE MOKET apryMEHTUPOBATh HAYUYHbIE MTOJIOKEHUS;
— He GOpMyTUPYET BEIBOJOB M 0000IIEHUH.
— IIPaBUJIGHO BBINOIHII MeHee 51% TeCTOBBIX 3aTaHUH

10.3. TunoBele KOHTPOJIbHBIE 3a/1aHUSI WJIH NHBIE MAaTEPHAIIBI.

Ne Kon
o/ [lepeuens BompocoB (3a7a4) A SK3aMeHa WHINKA
I Topa
1 | HapucyiiTe cxemy cTalimoHApHOM TeneOHHOM ceTH. [K-
2 | Ha3zoBute 006s1acTh ceTeld CBsI3W, B KOTOPOU MMPUMEHSIOTCS CTaHAAPThI Mepe1adn 1.3.1
unpopmanuu: FCC (CIIA), CENELEC-A,B (EBpomna), IEC 61334. K-
3 | Kiaccuduiupyiite Mo BceM Mpu3HAKaM KJIACCH(PUKAIMU 3IEKTPOCBSI3HU CETh Ha 1.3.2
kpucraiuie (network on chip, NoC). I1K-
4 | TlpuHUUII OpraHu3aluy (THI IepeJaBacMoi HHGOPMALMK, PEXKUM IEPENayH, C 1.3.3
MOMOIIbIO KaKOTro (PU3MUYECKOTO SIBICHUS IPUPOIBI OCYIIECTBISIETCS Iepeiaya, TIK-
MOOMIJILHOCTB ) TIOJBUKHON (MOOUIILHOM) ONITHYECKON BOJIOKOHHOM 1.V.1
BHJI€0TEeNe(DOHHOMN CETH. K-
5 | Yem xonuenTparop (hub) nyumre mapmpyTusaropa (router)? 1.V.2
6 | [Touck TpeOyeMOoro BHIXOIHOTO MOPTA B y3JI€ KOMMYTAIMH 3TO UHEKCAIuS, TIK-
MHKAIICYIAINS, KOMMYTAIUs, aBTOPU3aIns, naeHTuduKarus, pparMentarms wm | 1.Y.3
YTO-TO Jpyroe? K-
7 | Hapucyiite cetb: 3 y31a koMmmyTaluu, 4 aboHeHTa, S5 TUHUI CBsI3U, 4 BOJIHOBBIX 1.y.4
kaHaita WDMA, 1 konoBblii kanamn CDMA, 4 BpemeHHbIX kaHasia TDMA, 1 K-
noJisipu3anmoHHbli kana PDM, ¢ ucnonp30BaHreM I0CTyMa ‘C Ompocom’. 1.B.1
8 | K kakomy Tumy curnaia (aHaJIOTOBBIH, HU(POBON, KAKOK-TO APYToil) OTHOCUTCS 13_113('1
K-
CHTHAJ ? 332
9 | burossrii untepnai (bit time, bt) 100 ue. 3agepxka nepenaun 20 mxc. Yemy TIK-
paBHa CKOPOCTh MEpeaayu 1Mo KaHamy? 333
1 | Ckopoctb niepenaun B ogqaoMo0B0i (SMF, Single Mode Fibre) BomokoHHOM TK-
0 | ontrueckoii muHuM cBsi3u (BOJIC) 5 I'out/c. Yemy paBHa CKOPOCTh 3.3.4
pacnpocTpaHeHHsI ONTHYECKOT0 CHrHasia? TTK-
1 | YkaxuTe 3HaUCHMS 3aJIepKeK Nepeadn 7 NaKeTOB CO3/IAI0IINX CPEIHIO0 3.V.1
1 | daykryanuto (jitter) mepenayn makeTos 1 mc. TIK-
1 | Hanumwure nudpoBoii MOTOK JaHHBIX, 00pa3yeMbIX MPU UMITYJIbCHO-KOI0BOH 3.V.2
2 A Pulse Code Modulation, PCM) nnst aHanoroBoro curaasia TIK-
2000 - Ao i = 3.V.3
1500 : W\ IIK-
R 1 ami 3B
0 , K-
1 | Yemy paBHa yacToTa AUCKpeTU3anuu auddepennnansHoil (1ensTa) uMiyiscHo- | 3.B.2
3 | kogoBo#t monynsuuu (Differential/Delta Pulse Code Modulation, DPCM) npu
pacuére ckopocTu 6a30BOTO 1U(PPOBOTO KaHaa (JIEMEHTAPHOTO KaHalia
UPPOBBIX TeNe)OHHBIX ceTei)?
4 | Kakas mociie10BaTeIbHOCTb GUT 3aKOAMPOBAHA CHTHANOM ' = 1 11 1 1 11 11
npu ucnosnb3oBanuu koauposku MLT-3 (ucnonbssyercs B Fast Ethernet 802.3u
100BASE-TX, CDDI)?
1 | Kakoe konuyecTBO aMIUIUTY 1 (Ha OJHY (ha3y) UCTIONb3YyeT KBaApaTuyHas
5 | ammutynHaa moayisiuusg QAM-64 (npsimoyrosbHas) (ucnosnbzyercs B Wi-Fi

802.11a/g/n, WIMAX 802.16a/e)?

O\ —

Brinonnute nepemexenre nHGOpMaIuu Ha 1OCJIeJ0BaTeIbHOCTA OUT
01001111010111111.




CrexTp JIMHUHU CBSI3U PaclojioxkeH B Auanazone 2,5-3 ['Tu. s konupoBaHus
MH(pOpMaIIUU UCTIONB3YETCS KBaApaTUUHAs aMIUTUTY IHast Moy isius QAM-32
(mpsimoyrosipHast). Yemy paBHa MakCHMaJIbHasi OUTOBAsI CKOPOCTb JIMHUU CBSI3U?

YeMy paBHO 3HAYEHHE ITOTO MOJIA?

HazoBuTte Tpu crioco6a 60ps0sI ¢ Tynukamu (deadlockammu) B cetn,
rapasTupyoumme 3anmry ot tynuka (deadlocka).

3 | Komy mér DNS-3anpoc DNS-cepBep ypoBHs DNS-knueHTa 11 pemeHust

3 | oOpaTHO} 3a1auy IPU HEPEKYPCUBHOM (MTEPATUBHOI) CXEME pa3pelieHusi UMEH?

[TpuHnmn paboThl AIEKTPOMArHUTHOTO Tejerpada, BepBbie
npoaemoHcTpupoBanHoro B 1832 roaxy B Poccuu I1JI. [llunnuarom.

Bormpocsr! (3amaun) ais 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera

S N|\O — |00 =—

Cosnaiite nepapxuueckyro (M) nymeparuto 11t 12 00b€KTOB HCTIOIB3YS OAHO- U
TpEX-3HauHbIE (B IIpeiesiaXx OJJHOTO YPOBHS) ajpeca (B MIeCTHAIIATEPUUHON
CUCTEME CUHCIICHUS).

Ne mi/mm [Tepeuens BompocoB (3ama4) ams 3adera / audd. 3auera

Kon
WHJIUKAaTOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Mesxaynapoanslii Homep abonenta (MHA) cranmonapHoii TeneoHHOH ceTr
242892341097129. Yemy paBeH koj 30HbI BcemupHor Hymepanuu (K3BH)?

NN =N

Kakue éMkocT HyMepauu MOTYT BBLACIATHCS JIsi OTHOTO OIepaTopa B peecTpe
poccuiickoi cucteMbl 1 miana nymeparuu (01.09.2015) dbenepaibHOTro
arenrctBa cBsizu (POCCBA3b)?

[Tepedensb TeM AJs BHIIOJIHEHHUSI KyPCOBOTO MPOEKTa/ KYpCOBOW pabOThI Tpe/CTaBICHBI

B Tabure 17.

Tabmuua 17 — IlepeueHp TeM JIsl BHIIOTHEHUSI KYPCOBOTO MPOEKTa / KYpCOBOM paboThI

[\

Kakoii Homep co crarmoHapHOro TeneoHHOTO armapara ropoja 3arped (ko
ropoja 1) crpansl XopBartus (koA 30HbI BcemupHoit Hymepanuu (K3BH) 385),
HaxoJs1Ielcs B 30He KOI0B 30H BcemupHoi Hymepanuu (K3BH) “EBpoma 3**,
4**” gano HaOpaTh, YTOOBI MO3BOHUTH A00OHEHTY HOMep 87654321 crryTHHKOBOMA
cetu Inmarsat (kox 30HbI BcemupHoi Hymeparuu (K3BH) 870 — O6muit kox
JI0CTyTIA K ceTn)?

Ne n/mn
paboThl

[TpumepHBIii TepedeHb TeM IS BBITOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

Emkocts Hakonurens (H) B mpocteiiiieil ofHOIMHEHHON MOI€IN 00CTyKUBAHUS
(ITOMO) paBna 29. UeMy paBeH MaKCUMaJIbHbBIN pa3Mep ouepeau?

BOHpOCI)I AJi1 OpPOBCACHUA HpOMC)I(YTOqHOﬁ arrecrtaliun B BHUAC TCCTUPOBAHHUA

MpeACTaBICHBI B Tabmwmie 18.

Tabnuua 18 — IIpumepHblii mepeueHb BOIPOCOB JJIsl TECTOB

(9,1 \S N N SN ()

Teopust maccoBoro oociyxuBanus (TMO). KoaddunmeHT ucmonp3oBaHus
(3arpy3ku) cuctemsl p Bcernaa <l. Cpenuss suna ouepenu (6e3 yuéra 06pabaThBaeMbIx
sassok) Beerga: <0; =0; <0.5; <<1; <1; <1; =1, >1; >1; >>1; >3.1; >10; >100?

(o) 30 \S]

3anumute cuMBoIMKy Kennanna ans cuctemsl: B call-nientpe padoratot 10
TeJIePOHHBIX OTIEPATOPOB, PabOTY KOTOPBIX PETyIUpyeT aucrerdep. 16-
BXOJIOBOM MHOTOKaHAJIbHBI KOMMYTATOp CIIOCOOEH XpaHUTh 20 3BOHKOB.
3BOHKHM 00pabaThIBAIOTCS COTIIACHO MOTOKY Dpianra nopsjaka 4 (E4) u
MOCTYMAOT COINIACHO MOTOKY Opianra nopsaka 6 (Ee).

Cucrema M/M/1. CpenHsiss HHTEHCUBHOCTD MTOCTYIUIEHHUS 3a4BOK A = 250.
CpenHsisi FHTEHCUBHOCTBh 00pa0oTkH 3aBoK | = 300. Yemy paBHa BEepOSTHOCTh
(po) HaXOXKIEHMsI CUCTEMBI B COCTOSIHUU ‘B HakonuTene 0 makeTo’?

Cuctema M/M/1/14. CpenHss MHTEHCUBHOCTb IOCTYIUIEHUS 3allpOCOB Ha
yCTaHOBKY coenHeHus A = 30, cpe/iHss HHTEHCUBHOCTh 00pabOTKH 3a1IpoCcoB |1
= 32. CpenHss IPOU3BOIUTENBHOCTh CUCTEMBI (C YUYETOM TOT0, YTO B CUCTEME HE
BCErJa ecTh 3anpockl) pasHa: 2,1; 28,8; 30; 30,5; 31,9; 32; 32,1; 62; oo.

O

UeMy paBHO cpenHee KOIMYECTBO MAKETOB B CHCTEME (TIAKETHI B OYEPEM + 00pabaThIBaEMbIE
1
nakers) E,*'"'! eciu cpennss MHTEHCHBHOCTB MOCTYTIIEHHS NakeToB A = 1000,

CpeJHsIsl MHTEHCUBHOCTh 00paboTKu makeToB [ = 10057

B kakom ciyuae [P naker Bepcun 4, mpoxoadimuil OT XOCTa HCTOYHUKA IO XOCTa
npuéMHHKaA yepe3 6 ceTeil, Hu pa3y He OyzaeT parMeHTUPOBaThCS?

—_ WO W

Nnér ornpaska IP-nakera. [l IP-agpeca storo IP-nakera 3amnuce B
ARP-tabmuie ecte. CeteBoro unTepdeiica ¢ rakum [P-agpecom B cetn
(mogepkuBaroIIeii mupokosemanue) Het. Paboraetr nporokon ARP (Address
Resolution Protocol). Yto npounzoiinér ¢ [P-makerom?

Ne n/nn [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB Kon

WHIUKATOpa

1 [IpounTaiite Tekct, BbIOepuTE NpaBuibHbIN 0TBET U 3anummuTe | [1K-1.3.1

apryMeHTbI, 000CHOBBIBAIOIIIE BEIOOpP OTBETA. [IK-1.3.2

I1K-1.3.3

CymmapHoe konuyecTBO OaliT mone3noit undopmanuu | [1IK-1.V.1

nonb3oBarenss B mnotoke u3 S50 kaapoB (umkioB) El | [TK-1.Y.2

rie3noxpoHHoi nudposoit nepapxuu (Plesiochronous Digital | IIK-1.Y.3

Hierarchy, PDH) paBHo: [IK-1.V 4

1) 10 IK-1.B.1

2) 50 I1K-3.3.1

3) 150 I1K-3.3.2

4) 1500 I1K-3.3.3

2 [TpounraiiTe TekcT, BEIOEpUTE MpaBHUiIbHBIE BapuaHThl oTBeta | [1K-3.3.4

1 3aMUIINTE apryMEHTBI, 000CHOBBIBamoMKe BoIOOp oTBeToB. | [IK-3.V.1

I1IK-3.V.2

HazoBute obmactu ceteil cBsizu, B kotopbix mnpumensercs | [IK-3.Y.3

cranfapt nepenaun nHpopmaruu CAN: I1IK-3.B.1

1) CranmmonapHeie TeneQOHHbBIE CETH. [1K-3.B.2

2) [lepconanbHbIE KOMIBIOTEPHBIE CETH.

3) BecipoBoHBIE KETE3HOJOPOKHBIEC CETH.
4) BopToBble aBTOMOOUIILHBIE CETH.

5) BopToBBI€ CITyTHUKOBBIE CETH.

3aronoBok [P-nakera Bepcun 6 BBITJISIIUT CIEAYIOIUM 00pa3oM (3amuch
cormacHo RFC 791 (1981 ron)):

0x64080661 32A6678F A732393E 3A09FEF9 570C98C9 000001CD_00F9C
CE2 A198145B 0489B49E 78606007. I'ne naxonutcs nosae ‘[Ipuopurer’?

3 [IpounTaiite TEKCT U yCTaHOBUTE COOTBeTCTBHE. K Kaxkmoii
MO3WIIMKM, JaHHOM B  JIGBOM  cToiOme, Tmoabepute
COOTBETCTBYIOIIYIO TIO3UIINIO B TIPAaBOM CTOJIOIIE.

YcranoBute COOTBETCTBHE CTaHJapTOB nepeaavn
MH(OPMALIUY U UCTIONB3YIOMUXCS B HUX TOMOJIOTUNA CeTH:
A) FireWire

b) BlueTooth




B) TokenRing

') FDDI

1) OnunapHOE KOJIBLIO
2) JIBoiiHOE KOJIBIIO

3) Jlornyeckas muHa
4) Mobile Ad hoc NETwork

IIpounTaiiTe TEKCT U YCTAHOBUTE IIOCJIEIOBATEIBLHOCTD.
3anumuTe COOTBETCTBYIOLIYIO IIOCIEJOBAaTEIbHOCTE OYyKB
CJIEBA HAIIPABO.

Pacnonoxxure B mNopsaKe yeenuueHnus CKOPOCTEH Iepenadu
uHpopmanuu:

A) BbIXOJHOHM KaHanm MynbTHUILiekcopa El miesmoxponHoiM
nudposoit umepapxuu (Plesiochronous Digital Hierarchy,
PDH);

b) kanan UART;

B) xanann OC/STS-1 (SONET);

I') xanan MIL-STD-1553;

J) xanan Stanag 3910

paccrosiHue Mexay aboHeHTamMu B cetd Ethernet B
3aBHUCHUMOCTH OT U3MEHEHUS TapaMeTPOB:

A) YMeHbllIeHHE MUHUMAJIBHOTO pa3Mepa Kajpa B 2 pasza

b) YBennuenne MUHUMaIBHOTO pa3Mepa Kajpa B 2 paza

B) YmMenbiienne ckopoctu nepenayu B 3 pasza

I') YBenuuenue ckopoctu nepeaavn B 3 pasa

1) Ymensimures B 2 paza

2) YMmenbmuTcs B 3 pasa

3) VBenuuutcs B 2 pasza

4) Ypenmuuutcs B 3 paza

[IpounTaiiTe TEKCT U 3aMUIIUTE Pa3BEPHYTHIH 00OCHOBAHHBIH
OTBET.

[IpuBenure mnpumep aOCOMIOTHOTO HHBApUaHTa «BHYTPU»
CpPE/CTBA B CETSAX CBS3U

9 [IpounTaiiTe TEKCT M YCTAaHOBHUTE IIOCJIENOBATEIBLHOCTD.
3anuumre COOTBETCTBYIOLIYIO IOCJIEIOBATENbHOCTh OYKB
CJIEBA HAIIPABO.

Pacnionoxxure B TOpsAOKE ymMeHbuleHus JOIN HAKIAJHBIX
pacxoJ0B peKUMBbI pabOThI CTaHAAPTA NepeJadu HHPOpMALUU
UART(RS-232) (ucronib3yercsi B JIOKaJIbHBIX KOMITBIOTEPHBIX
CEeTX):

A) 600/5-N-1

b) 1200/6-E-1

B) 2400/7-0O-1

I') 4800/8-N-2

[TpounTaiite TeKCT, BEIOEPUTE MPABUIIbHBINA OTBET U 3AMUILIUTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

TenedonusIit HOMED, 3aKOJIMPOBAHHBIH CUTHAJIOM

umnynscHoro (M)
Habopa HoOMepa B CTaHHapTe Tmepemadn HHopMauu
Z-unrepdeiic:
1)222
2) 1234
3) 111
4) 4321

10 [IpounTaiiTe TEKCT W 3aIHUIIUTE Pa3BEPHYTHI 00OCHOBAHHBIH
OTBET.

[IpyHIMD CHHXPOHM3ALMK €AMHOTO BPEMEHHM B CETH B
cTaHaapre nepeaadu uHpOpMaun MIL-STD-1553
(ucronp3yercs B OOpPTOBBIX ABMALMOHHBIX U OOPTOBBIX
CIIYTHUKOBBIX CETSIX)

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYyYarolMXCsl 3a04HON (OPMBI
o0yueHus, npecTaBiIeHbl B Tabauue 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/nn [TepeueHb KOHTPOJIBHBIX PAOOT

He npenxycmotpeHo

[TpounTaiite TeKCT, BbIOEpUTE MpPaBUIbHBIE BapUAHThl OTBETA
U 3aIMIINTE apTyMEHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB.

BeiOepure cranmapthl mnepenadd  MHOOpMAIMKM, KOTOPBIC
NPEUMYIIECTBEHHO HCIOJIB3YIOTCS B CYNMEPKOMITBIOTEPHBIX
CeTsIX:

1) Z-Untepodeiic

2) Infiniband

3) Omni-Path

4) DOCSIS

5) WIN-T

[TpounTaiiTe TEKCT U yCTaHOBUTE cOOTBeTcTBHE. K Kaxkmoii
MO3UIIMM, JaHHOM B  JIGBOM  cTOjiOme, moabepute
COOTBETCTBYIOIIYIO TTO3UIHIO B TIPABOM CTOJIOIIE.

YcraHoBuTte COOTBCTCTBHC N3MCHCHUA MAaKCHMAaJIbHOI'O

10.4. Metonuyeckue  MaTepuaibl,  ONPEACNAIONIME  MPOLEAYphl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIMX JSTanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpPYOIIUX TMOPSAOK W TPOIEIypY
MIPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00y4yaroluxcs
'YAIL

11. Mertoauueckue YKa3aHuA 0Jid 06yqa}0mnxcs{ 1O OCBOCHHUIO JUCHUITIIMHBI

11.1. Meronuyeckue yKazaHus s OOYyYalOUIMXCS IO OCBOSHHUIO JIEKIIMOHHOTO
MaTtepuaina

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe U sSCHOE HU3JIoKeHHEe yueOHoro marepuana. HasHaueHue cCOBpeMEHHOM JIeKIMHM B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO O TEME, a B OCBOCHUU
(dbyHIaMEHTANBHBIX MPOOJIEeM JAUCIUIUIMHBI, METOJOB HAYYHOTO TO3HAHHWSA, HOBEHIIHMX
JOCTHKEHUN HAy4yHOW MBICTH. B yueOHOM mporiecce JIEKIHs BHITIOTHSIET METOI0JIOTHUYECKYIO,




OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOU oO0yacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT IEeIbHOE NMPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTeIeM;

— pa3BuTHE MNPO(PECCHOHAIBHO-ICTIOBBIX  KAuecTB, JIIOOBH K
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOrO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4YEHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TO/IBI;

— HayuduThCsl METOJUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B  Pa3IM4YHBIX
bopmyarpoBKax);

— TOJy4YeHHUE TOYHOI'O NOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TOHATHUH.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU TMPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCUUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuaa:

— Bgenenue. Onucanue MHOrooOpasus ceTeit CBsI3U Ha IUIaHeTe 3eMIIsL.

— Kiaccuduxanus pa3nanuHbIX TUIIOB CBS3H.

— Ilomaya Ga30BBIX MOHATHUMN, ONpeNeNeHUil, TEPMUHOB, METOJOB, NMPUMEHSIEMBIX B

CETSIX CBA3HU.

— OOcyxneHune Ha3HAYCHUS AIEKTPOCBs3u. E€ monb3bl U Bpeaa asis Jro/e.

— Hcropus anextpocsssu. KiroueBble MOMEHTBI, UACH.

— Hymepanus B cersx cBa3m.

— IIpumeHeHHe OCHOB TEOPUHU MAcCOBOIO OOCITY>KUBAHUS [l pacyéra ceTeil CBsI3U.

npeamMeTry H

11.2. Meronuyeckue ykazaHus A7 00y4arouuxcs Mo y4acTHUIO B CEMUHApax
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.3. Meronnueckue ykazaHusd A OOyYaroIIMXCS IO MPOXOXKICHHUIO MPAKTUYECKUX
3aHATUN
VY4eOHBIM MJIAHOM HE MPETyCMOTPEHO.

11.4. Meronnyeckue yka3zaHus Uid OOyYarOIIMXCS IO BBINOJHEHUIO JIAOOPaTOPHBIX
pabot

B xone BeImonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydYarolierocs.
BeinonHenune 1abopaTopHbIX paboOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX pabOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEeHUs] JUCLUIUIMHBI, ONpENesiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAINH 110 N3y4aeMON AUCIUIIMHE;

— mnpuobpeTeHue

HaBBIKOB

000pyI0BaHUEM U IPUOOpaMHU.

CaMOCTOSTEIHLHOU

paboter ¢

3aganuve u TpeOGOBaHUs K IIPOBEACHUIO J1a00DPaTOPHBIX PadboT

71a00paTOPHBIM

Jlabopamopnas paboma Nel. Hzyuenue cemesbix npomoKoa08 u Yymuaum

ens paboTel: n3ydenue cereBbix nmpotokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP,
DNS ¢ momompto ceTeBbIX YTUIINT arp, ipconfig, ping, tracert, ceteBbix HacTpoek OC u

aHanu3aropa tpaduka wireshark.
CereBble yTiunThl, HacTpoiiku OC, aHanmu3atop Tpaduka, CeTeBbIE MPOTOKOIBI U3YJAIOTCS

CTYACHTOM CaMOCTOATEIIBbHO.

BapuanTsl 3a1aHUN:

IMaKeTa

Bap. ITapameTpbl
Haiitu coobuienus 06 DNS.TC (upsamast DHCP.IP-anpec
olIM0OKax B CETH IPv4.DF 3a/1a4a) CIICAYOLICTO
DHCP-cepBepa
1 Haiitn xkoMnproTephl
JIOKAJIbHOM CETH,
nslookup NAME TCP.BbipaBHuBaHue paboTaroriue B X
HACTOSIIMIA MOMEHT
1o npotokosy IPv6
SHEJ(I)II:I/IBOaI:(I;H; Tpaduxa DNS. lonorHUTEIEHA
pa 1p ICMP. HononuutensHoe. | TCP.Yka3arens s
Y3HATh BpEMA MEAILY [P-anpec CPOYHOCTH uH(popmanus./lanHbie
ARP-3anpocom u ARP- P p p )
(npsimas 3aa4a)
5 |oTBETOM
DKCIEepUMEHTATBHO
y3HATh 110 KAKOMY
DHCP.IP-anpec
IPv6.Homep Bepcun NPOTOKOIY BBIIONHACTCS | yrmp oo X
JOCTYTI K TarKam
JPYroro KOMIbplOTEpa
ARP_[muna AA ICMP Jlannsbie.Ciyuaiin | [Pv4.DSCP. DNS.RD (oOpatnas
bIe Bapuant 3a/1a4a)
V3Harb, yepe3 Kakou
THUII CETEBOTO ipconfig. Aperia
3 nslookup NAME zf)f{p(:f;ﬂ?r(()m?}l: al,)) HCTEKaET B X
NAME2 [ICHTpATOp ub), BbIJJaBaeMou
KoMMyTatop (switch))
.. uHpopmaruu
KOMITHIOTEP COCTUHEH C
CETBIO
IPv4 Trnt ceppuca.D ICMP.lannsie.IP-3arono Ethernet. SFD DNS.RA (npsimast
BOK 3a/aya)
. DKCIEepUMEHTATBHO
4 Hactpoiixa 3HATH 10 KAaKUM TarKam
OC.CsoiictBa.Ilonnepx y3uat TCP.Ilapamerpsl.Pa3
YIUIEHHOTO KOMITBEOTEPA X
ka.IlogpoOnoctu.duzny Me€p OILHHU
o XOJIUJIU C APYTOro
ecKuil aapec
KOMIThIOTEpa
[Pv4.O6mas JUnHa DNS.KonnuectBo
5 oot A UDP.Iopr nctounnka |DHCP.Jiiuna AA  |3anmceit 3ampocos

(npsimas 3aj1a4a)




Bap.

ITapamer

bl

Haiitu B cetu xanpel
Etherner, B xoTOpsbIe

BJIO’KCHBI MTAKETHI, HE TCP.FIN nslookup [no]ve X
COOTBETCTBYIOIINE TUITY
nonst T
. DNS. lononautensHa
JloGaBrieHue ipconfig. MAC-anpec A
. - g unpopmanus.Inuna
nuHaMuueckoi 3anucu B|IPv6.IIpuopurer B BbIIIaBacMOU OIS TAHHBIX
Ttabauiy ARP uHdopmanuu (o6paTHas 3azaua)
CpaBHUTH
6 MapIIpyThl, BpeMs
Bpewms xu3Hu 3anucu B OTIUIHIA H KATECTBO
TCP.[danuble CBSI3U 110 pa3HbIX [P- X
K3Ille DNS a AP
aJpecoB,
3aKpEIUIEHHBIX 32
OJIHUM CATOM
ipconfig.IP-anpec B
[Pv4.KontponbHas p & 1T7aIp DNS.Tun orsera
DHCP.Kon onepanuu BBIIABAEMOM
CyMMa 3arojioBKa (mpsimast 3ay1a4a)
nHdopmanuu
Haiitu maketst
7 pa3HbIX KaHAJbHBIX
MIPOTOKOJIOB
Pa3mep moss taHHBIX . .
TCP-cermenTa ping = (nanpuwvep, X
Ethernet, Wi-Fi,
BlueTooth,
TokenRing)
DNS.KonnuectBo
[Pv4.1P- DP. .
Ethernet.DA v anpee u - Hnmria 3amuceil OTBETOB
HMCTOYHHKA JerdTarpaMMbl (o6paTHas 3anaua)
8 BusyanbHO U3y4uTh tracert. Bpems
pa3HHIly B UHQOpMaIIUU |Tepesadu-npuéma B
arp —N o X
nporokonos HTTP u BBIJ1aBAEMOM
HTTPS uHdopmanuu
V3Harb ckonbko [P-
IPv4.IP-anpec aZpecoB DNS. JlontotauTenbHa
g |arp -2 HaSH:’:lquI/IISJI COOTBETCTBYET st uHpopmarmst. Imst
OJIHOMY JIOMEHHOMY |(TIpsiMasi 3a/1a4a)
UMEHU
nslookup [no]defname |TCP.URG ping —s X
DNS.KonnuectBo
ping Ha 3anucen
mupokoBemarensubii | [Pv6.MeTka noToka MOJTHOMOYHBIX DHCP.Illarn
IP-anpec CEpPBEPOB UMEH
(mpsiMasi 3a1aua)
10 Hacrpoiika
OC.O6mue.CaotictBa. T
CP/IP.CgoiicTBa.O61mue.
BOHCTR i UDP.KonTposbHas
Hcnonb3oBars tracert -w X
. cymma
CJIe YOI
[P-anpec.Macka
MOJICETH

Bap. ITapamerpbl
Ethernet.T IPv4.Ilapamerp.Pasmep nslookup [no]recurse| TCP.PSH
OIIIHNHU
C IOMOIIBIO
11 |DNS.ITontHoMouHBIE 3232?;1;?;;5 zizl;a ;F:;(fﬁi 'I;/IaCKa
Eggggg;;gf;;f:;{ HpIC DHCP-coobmiennem BbIJIaBaeMOM X
3anpoca u DHCP- uHpopmaruu
COOOLICHNEM OTBETA
Ethernet.Pad TCP.Ilopt npuémHuKa DNS. 3anpoc.Mus DHCP.Cexynb
(mpsiMas 3a1a4a)
12 . fie /all . . IPv4.Unentudukaro X
ipconfig /a ping —j b naxera
C noMouIp0 yTUIUTHI
Ethernet.FCS aIp SAKPPITL AOCTYIT IPv4.Bpemst )xu3Hu DNS.3anpoc. Tun
CBOETO KOMITbIOTEpA B (mpsimast 3aaua)
13 HHuTtepHer
DHCP.IP-aapec
nslookup [no]search tracert -j KITUEHTA X
MpeIaraeMbIn
TCP.Homep B
[Pv4.Tun cepuca. T DHCP.Tun AA [IOCJIEOBATEIBHOCT DNS.3anpoc.Knace
" (oOpatHas 3a7aua)
DKCIEepUMEHTATBHO
14 | y3HatTh o KaKomy
IIPOTOKOITY .
BBITIOJTHSETCS IPOCMOT P —wW arp —d X
CTpaHUI] CAalTOB B
Opaysepe
MAC. M 1uBH Iy anbHbLi DNS.OtBer.Jlanusbie [Pv6.Pa3mep momnst DHCP B
(obpatHas 3agaua) TAHHBIX
15 ICMP.KonTponbHast
ipconfig /renew tracert —d : X
cymMma
C nomomipro
aHanu3aropa
Tpaduka y3HaTb
Bpems mexay TCP-
CErMEHTOM «3aIpoc
MAC.OUI DNS.Oser. Tun (npsmas Ha YCTaHOBKY ’ DHCP.AA xinenta
3a/aya)
COETMHEHUS» U
TCP-cermeHTOM
16 «TOJTBEPKICHHE
YCTaHOBKH
COEJIMHEHUS»
DKCTepUMEHTAIEHO
y3HATh Ha Kakue
IPv4.ITapametpsl.J{aHHBI CTpaHUIIbI CAUTOB B
arp —v X
e Opay3epe XOIUIH C
JPYyroro
KOMIThIOTEpa
17 MAC.Anpec [Pv6.IP-anpec TCP.Homep DNS.OtBet.Knacc
uHTepderica HWCTOYHUKA MTOATBEPKICHUSI (oOpatHas 3a1a4a)




Bap.

ITapamer

bl

Hacrpoiika
OC.CgoiictBa.llognepx
ka.llogpoOHocTu.Apenn
a HCTEKaeT

nslookup Is —t TYPE

Haiitu caiit, 3a
KOTOPBIM
3aKpEIIICHO
HECKOJbKO IP
aJIpECOB C Pa3HbIMHU
NMCHAMHU

Haiit HecKoIbKO
CalTOB, IIEPENAIOIINX

DNS.OtBer.Bpems

DHCP.IP-aapec

y ARP.Tun cetn undopmario o TCP ;I;HZP[III;)(HP’IMM KITHEHTa TeKyTIHii
MPOTOKOJIY 8
ipconfig /showclassid ICMP.Tun IPv4.Cmemenue X
¢bparmenTa
[Pv4.1Tapamerpor. Ko DNS.Orser. [lmuna DHCP.Nwms
ARP.Tun npotokona P TI0JIsI JAHHBIX DHCP-ceppepa
19 B (mpsimMasi 3a1aua) PBEp
ipconfig /registerdns UDP./lanubie TCP Topr X
UCTOYHHUKA
. DNS. /lonmonauTensHa
VY3HaTh (pu3HUecKuit
DHCP.Unentuduka |1 uapopmarus. Bpems
aJpec Ipyroro [Pv4.ITapamerpsrl.CF
COMIILIOTEDA TOP TPaH3AKLUHU XU3HU (0OpaTHas
P 3a/1a4a)
20 CpaBHUTH
HECKOJIBKO CalTOB
nslookup Is -a ipconfig /setclassid 1O JUTHIHE MapripyTa X
110 HUX, BpEMEHHU
OTKJIMKA U KaYECTBY
CBSI3H
_ ICMP. JonotHUTEIBHOE. DHCP.Onuyu. Tun
nslookup type=X VizentudHKarop TCP.RST J—
Hacrpoiika
OC.O6mme.Croiictsa. T VY3HaTh Ha Kakue calThl
21 |CP/IP.CgoiicTBa.Obm1ue. N
VIO 30BATE BBIXOJIWJI IPYTON [Pv6.JIumut X
cetyromii KOMIIBIOTEP JIOKATHHON | [IePeX0/I0B
[P-agpec.OcHoBHOM et
IITI03
ARP.Tun onepauun DNS'HOHHO}YI OIHDIC TCP.SYN DHCP.®aiin
cepBepbl UMEH. Tun
Hacrpoiika
22 |OC.O6mue.CaoiictBa.T |ipconfig.OcHoBHOM
CP/IP.CsoiicTBa.O0I1mIHeE. | IILIF03 B BBIIaBAEMON [Pv4.Tun cepBuca.R X
OTIOJTHUTEJHHO. J | uapOpMaumn
A DNS.JI | uudop
00aBUTH
ARP.AA otnpasutens | IPv4. Jlanmsie DNS.OtBer.NUMms DHCP.Onuuu. JlanHbl
(npsimMasi 3aa4a) e
Hacrpoiika
OC.O6mmue.Csoiictea.T |.
23 CP/IP.Croiictsa.O6miie ipconfig. DNS-cepBepsI B
) ' ‘| BBIIaBaemMoit ping —f X
JononnurensHo.[Tapam
uH(popManun

etpbl [P.OcHOBHBIE
1uTr0361. JI00aBUTH

Bap. ITapamerpbl
VY3HaTh KOIMYECTBO
CETEBBIX KapT B
JIOKaJIbHOM CceTH,
CIIEJIAHHBIX TEM JKE nslookup class=X TCP.Pa3mep okHa DHCP.Onuun. Jlanmer
e.Tun coobenus
MIPOU3BOIUTEINIEM, UTO U
24 |cereBas KapTa HaIEro
KOMIIbIOTEpa
DNS.IlomHomMouHbIE
[Pv6.Crnenyrommuii cepBepsl UMEH. [[nnHa .
ping —t X
3aroJI0BOK 110JI JaHHBIX (0OpaTHas
3a/1a4a)
ARP.AA nonyuaress ICMP.Kox TCP.KoutponsHast |DNS.Mnentudukanus
cymma (npsimast 3a71a4a)
25 HaCTpOHVKa 1pconﬁg.DHvCP-cepBep B |Ipy 4 Tpotokon
OC.CgoiictBa.llognepx |BbigaBaemMoit X
BEPXHET0 yPOBHS
ka.Tun anpeca uHbOpMaIU
DNS.KonuuectBo
3anucen
ARP.JIA ornpaBuTens | AOMOJHUTEIHHOMN nslookup [no]msxfr |IPv4.Homep Bepcun
nHpopManuu (psmast
26 3a/1a4a)
. ipconfig. Apenaa
Hacrpoiika HOIvICHa B
OC.CsoiictBa.llonnepx |ping —1 Y . X
BbI/1aBaEMOM
ka.[P-aapec
nHpopmaruu
nslookup server NAME DNS.Tun 3ampoca IPV6".IP—aI[pec TCP.ITapametpsr. Tun
(oOpaTHas 3a/aya) MpUEMHUKA OMITUH
27 |HacTpotika ICMP.lononnurens
OC.CgotictBa.llognepx |tracert —h Hoe.llopsiikoBbIii X
ka.Macka nojcetu HOMEp
arp.MuTepdeiic B
BBIZIABAEMOM UDP.Ilopr npuémuuka ESﬁéHapaMeTpH'ﬂa IPv4.Tun cepsuca.C
uH(popMaluu
28 |CpaBHUTH HECKOJIBKO
CalTOB IO BPEMEHU DNS.QR (mpsimast DHCP.Onuuu.Pazme X
OTKJIMKA U KaYeCTBY 3a/aya) p OMIUHU
CBS3H
C nomouisro
aHayM3aTropa Tpaduka
IPv4.DSCP.IN Y3HaThb BPEMs MEXKIY ping —a iNi‘:)A (npavaz
ICMP sxo0-3anipocom u a
ICMP sx0-oTBETOM
29 =
Haiitn Heckosibko
CalTOB,
nslookup root arp —s TepeIaroIInX X
UH(OPMAIIHIO 1O
UDP nporokony
Hacrpoiika DNS.IlonHOMOYHBIE
Ethernet.mpeambyna (6e3 tracert.KomuuecTso OC.Csoiicta.llogne| cepBepsr uMEH. Bpemst
30 1P Y MIPBIKKOB B BBIAABAEMOM ) +OMIE) CEPBED oP

SFD)

uH(popMaIu

pxka.IlonrpobHocTH.
DHCP-cepBep

XKU3HU (0OpaTHas
3a/1a4a)




uH(popManun

pxxka.llonpo6HocTh.
DNS-cepBep

Bap. ITapameTtpbl
ARP.JInuna JIA IPv4.BripaBHIBaHNE ping —v X
CpaBHUTB BpeMs
OTKJIMKA U KaueCTBO
Ethernet. SA CBSI3M JIO Pa3HBIX [Pv6. Jononnurtensy | TCP. [diuna
[P-anpecos, b€ 3ar0JIOBKH 3arojioBKa
31 3aKPEIUIEHHBIX 32 OJTHUM
caiTom
Hacrpotiika
) . OC.Csoiicta.llogne
ping -n ipconfig /flushdns pkka. [TopOGHOCTH. X
ApeHj1a noJjiyyeHa
Bpewms xxus3nu
nuHamuueckoi 3anucu B| TCP.Pe3eps IPv4.MF ipconfig /release
KOIlle ARP
Hacrtpotika
32 OC.OGIIII/IGV.CBOI/ICTBa.T DN, JloroHuTensi
CP/IP.CsBoiictBa.O01mmue.
nslookup 1Is —d ast uadopmarus. Tun X
Ucnonb3oBars
. (mpsimast 3ay1aya)
CIIeYIOIIUN
IP-anpec.IP-agpec
AmHanuzaTtop [Pv4.Tun DNS'HOHHO.I.VI O THBIC
ARP.JIA nony4darens . cepBepbl MEH.Knace
tpaduka.Capture Filter |cepBuca.PR
33 (npsimast 3ay1aya)
Hacrtpoiika nslookup
OC.CBOI/ICTBva.HOZLIlep)K searchlist=N1... ping —r X
ka.OCHOBHOM I1JII03
Haiitu caiit, 32 KOTOpBIM
[Pv4.DSCP.Knacc 3akperuieHo Heckoibko | TCP.ACK DNS. Jlonoxurensua
g nnpopmanus.Knacc
IP agpecoB
C nomomuipro
34 aHayM3aTopa
Tpaduka y3HaThb
nslookup timeout=X ping -k Bpems Mexry DNS- X
cooO1IeHneM
3anpoca u DNS-
COOOLIEeHHEM OTBETa
MAC.I'no6anbsHbIi nslookup root=NAME IPv4.Jlmuna AHanH3aqu
3aroJI0BKa tpaduka.Filter
. Hacrpotiika
35 ping.Bpems nepenauu- .
Ethernet.Data npuéma B BBIJABAEMOM OC.Crorictsa Tlonne X

X — m060ii (Ha BBIOOp CTYZ€HTA) HEUCIOIb30BAaHHBIN (CTYAEHTOM U JIPYTUMHU CTYI€HTaMH )
napameTp U3 HOBOM 001acTH (yTUIIUTA, IPOTOKOI, ... ).

Jlabopamopnas _paboma Ne2. [lpoexmuposanue eviyuciumenvivix cemeu. Memoowvl

meopuu epad)oe o pacyéma _cemell ceaslu.

Ilens pa®oTel: n3ydeHne Teopun rpadoB Il pacyéTa CETei CBI3H.
Bapuantsl 3anaHui:




Bap. 1
CTOMMOCTM TTMHMIA

Bap. 2
CTOMMOCTI NMHKIA

Bap. 3
CTOMMOCTH NUMHWA

A[BJC|[D]E] F A[B]C| D [E[F A [BJC|DJE]JF
A 511 3 [29] 19 |[A] [21]21] 9 |2 [14]|[A 23| 7 [19] 1 |25
B 28] 4 [26] 18 _||B 329 [16]8 |[B 1924 7 [14
C 1112 12 |[C 31_[12]29][C 31] 9 |2
D 17| 13 |[D 3 18] [D 2114
E 14_|[E 14|[E 6
F F F

[MoTOKM K UEHTRY

IMoTokM K UeHTDY

[NOTOKKW K LEHTPY

(21216132 [ - Jueam

-] 4|5 |uentp| 8 [10

uewtp[ 2 [3 [ -[2 1

NponyckHan cnocobHocTh
Kaaol NHKMK = 8

MponyckHaa cnocobHoCTh
Kax#ool nvHum = 14

lNponyckHana cnocobHocTe
Ka oW NMHKMKY = 4

Bap. 4
CTOMMOCTH NHUHWA

Bap. &
CTOMMOCTH NHUHWIA

Bap. 6
CTOMMOCTH NUHWA

Al B |[C|DJE]F A[B]C|DJE] F A[B|C|D] E [F
A 22 (8|3 |9 |4|[A] [11]8[a[9] 4 |[A] [18[11][9] 1 [14
B 4 [11]32]7 |[B 23[9 [21] 8 |B 21[19] 22 |5
C 3[19[18 ] C 3[8] 8 |C 241 18 [17
D 2 [4|D 7] 2 |D 32 |21
E 2 |E 23_|[E 4
F F F

ﬂa60pamopHaﬂ pa6oma No3. Ilpoexmuposarue BblHUCIUNETIbHbLX cemeli.

MNoTokK K UeHTpy

[NoToKM K UeHTpyY

MNOoTOKK K UeHTpyY

[3 Juentp[4 [3]-]2

[2]4]-15]3 Juentp

[13] - [16]14 [uenTp[12

lNponyckHaA cnocobHOCTE
Ka2O0W NUHKUKM = 5

lNponyckHaA cnocobHOCTh
KO0 NHMHWKM = 7

lNponyckHaa cnocobHOCTh
Ka 00N NMHKWK = 26

Bap. 7
CTOMMOCTH NHMHWA

Bap. 8
CTOMMOCTH NHHWA

Bap. 9
CTOMMOCTH NHHWA

A[B] C [D]E]F A[B]C|D[ E [F A B |[C|[DJE]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 (9B 198 [21]23
C 31[11[18]|C 9 7 |9][C 2625 |21
D 12[15][D 3 |8 |D 21 |21
E 13|[E 6 |[E 20
F F F

[NoTOKM K LUeHTPY

[NoTOKM K LUeHTpY

MNoToKKW K UeHTpy

(6 [7 Juentp[ 4] - |6

[6]-14[5 Juentp| 5

[10 JuenTtp[11[14] - [ 9

lNponyckHas cnocobHOCTh
K O0H muHuK = 11

MNponyckHaa cnocobHOCTE
K00 NMHKKM = 9

lNponyckHaa cnocobHOCTE
K240,0H MuHWK = 21

OnmumanbHblil a120pUumm NOCMpOeHUS MUHUMATLHOU CEemU C 3A0AHHBIMU OcpaAHUYECHUAMU.

[{enb paboThI: M3yUYeHHE AITOPUTMOB MPOEKTUPOBAHUS IEHTPATU30BAHHBIX CETEH
MUHHUMAJIBHOM CTOMMOCTH C 3aIaHHBIMUA OI'PaHUYECHUSIMH.
BapwuaHTsl 3a1aHnii:

Bap. 10
CTOMMOCTI MUHKIA

Bap. 11
CTOMMOCTI NMHKIA

Bap. 12
CTOMMOCTM TMHWIA

AlB|C| D |E|F

Al B |[C|D|E|F

AlIB|C|D|E]| F

Al [7[13] 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 24]19|[D 27 19
E 7| E 3 ||E 7
F F F

MoTokn K ueHTpY

MoTokn K ueHTpy

MoTokM K ueHTpY

(51819 [uentp[ 8 [ -

[5Juentp[ 5] -3 [4

n118[13] - [10|uentp

MNponyckHas cnocobHOCTE
Ka#00W niHuM = 15

MNponyckHas cnocobHOCTE
Ka#00H NUHKK = 7

MNponycksas cnocobHOCTL
Ka#O0W MuHKMK = 22




Bap. 13 Bap. 14 Bap. 15

CTOMMOCTH NMHKA CTOMMOCTH NMHKA CTOMMOCTH NMHKA

A |B|IC|ID|E|F A |B|IC|ID|E|F AIB|C|D|E F
A 1 (16114218 | A 16 (12 116(16| 8 | A 514193 ]
B 1532118 | 4 | B 16 (17|39 |14 | B 8|79 4
C 11116 |19 (| C 4 (1|7 |C 5T )
D 913 (D 12 (231D 5 43
E 14| E 15| E 3
F F F

MNOTOKK K LUeHTpyY

MNOTOKK K LUeHTpyY

MNOTOKKW K LUeHTpyY

luenTp| 20| - [28]27 [21

luentp| 13 [18[14] 9 | -

[71-15]4]8 Juentp

[NpomnyckHan cnocobHoOCTh
KabkOoM NMHAK = 47

MNponyckHaa cnocobHoCTE

KabkOoM NMHKK = 26

[NpomyckHan cnocobHoCTh

KaekO oM NMHKMK = 11

Bap. 16
CTOMMOCTH NMHWIA

Bap. 17
CTOMMOCTH NHHKMIA

Bap. 18
CTOMMOCTH NHHKMIA

A [B][C|D[EJF| J[A[B]C]| D [EJF]| [A[B]C|D] E [F
A 12[15]18]| 9 |8 |A| |22[15] 9 |20]8 |A| |21 [17[17] 14 |7
B 18[11]11 (21| B 8| 15 [14[18]B 14[25] 11_[17
C 147 [9]C 23 [14[18]C 4] 21 |18
D 19[13| D 8 [13|D 18_[13
E 8 |E 9 [E 16
F F F

[NoTOKW K UEHTPY

[NOTOKW K LUEHTPY

[NOTOKW K LUEHTPY

ertp] 9[8[ -[7 [8

|- [2 1 |uentp| 4] 4

|7 14 [8]- [uentp[ 4

[MponyckHaa cnocobHOCTR
K000 NuHUK = 16

lNponyckHaA cnocobHOCTE

KO0 NMHWKM = 5

[MponyckHaA cnocobHOCTR
Ka400H MuHKK = 11

Bap. 19
CTOMMOCTH NUHWA

Bap. 20
CTOMMOCTH NHMHKWA

Bap. 21
CTOMMOCTH NUHWA

A[BIC][ D [E[F| JA[ B [CID[E][F A [B[C|D[E[F
Al [12[11] 16 [24] 9 |A 13_[11] 8 [24[11|A 21|86 (9] 2 18
B 1] 14 [11]12 B 2726(18[14| B 7 [21[14] 7
C 5 _[16[17]C 15[29[17|C 5 [14]14
D 1513 D 15|38 |D 1219
E 14| E 12|E 12
F F F

[MOTOKM K UEHTRY

[MOTOKM K UEHTPY

[MOTOKM K UEHTPY

(12 [11[13 JuenTp[12] -

| - Juentp[13[12]16] 9

uertp 8 [13[ 9] - [9

MNponyckHaa cnocobHoCcTh
Ka#O0H NMHKMK = 25

MNponyckHaa cnocobHoCTE
Ka#O0W NWHKMKY = 25

MNponyckHaa cnocobHoCTE

Kak ol NHMK = 18

Bap. 22
CToOMMOCTH NUHKIA

Bap. 23
CTOMMOCTH NUHKIA

Bap. 24
CTOMMOCTH NUHKIA

A[B]C[ D [E[F| [A[BJCIDJE] F A[BIC[D[ E [F
Al [8]9] 8 [2[9[|A] [21[18]8 2| 13 |[A| [16[13[18] & [12
B 11] 13 [16]6 |B 23] 3 23] & |B 2 [13[ 10 |8
C 16 |8 [16]C 58] 21 |C 24 & |11
D 15[13| D 5] 13 |D 14_[14
E 18|E 2 |E 11
F F F

[OTOKM K LIeHTpY

[MOTOKM K LIeHTpY

[MOTOKM K LIeHTpY

(6189 Juewtp] - |7

[5]-18[4]6 Juentp

[5]4]9] - |uentp[10

IMponmyckHaa cnocobHoCTE

KaskooW NMHWK = 15

[NpomyckHaa cnocobHoCTE

Kasaon NMHMK = 11

[pomyckHaa cnocobHoCTE
Kasoon NMHKMK = 12

HpI/IMe‘laHI/Iel ‘-‘ B 3HaYECHUU IIOTOKA 03HAa4acT, 4YTO JaHHAs BEPUIMHA HE UCIIOJIL3YCTCS B rpaq)e JJIA aliropurMa

Yauau-Paccena.

Jlabopamopnas paboma Ned. Kommymauus kanaios, cooOuerHuli, naKkemoe.

Henp paboThl: H3yUeHUE METOJa KOMMYTAIlMK KaHAJIOB, UCCJIEIOBAHNE XapaKTEPUCTUK CETH,
OCBOEHUE METOJIMKH MOJIeIupoBaHus Ha DBM.



Ba

HaHTEI 3aJaHUi:

Meton MeTon 19 | KK 49 | KK
Ne kommyT I'pad Ne [KomMmy 20 | KC 50 | KC
anuun TaluHu n
113
I} KK 1 I11,3 12,4 31| KK 21 | KII 51 | KII 111,3,4,6
O 115 C = > 114,6
2 | KC 1 111,2,3,4 32| KC
22 | KK 52 | KK
23 | KC 53 | KC
3 KII
I11,2,3
4 KK 24 | KII 54 | KII
111,2,3,4
5 | KC 25 | KK 55 | KK
26 | KC 56 | KC
6 KII
7 KK 27 | KII 57 | KII
8 KC
28 | KK 58 | KK
9 | KII 29 | KC 59 | KC
10 | KK 30 | KIT 60 | KII
11 KC I11,2,4
A 4—()‘:,
12 | KII .
CrpykTypa 1 hopma oTueTa 0 1abopaTopHOM paboTe
Jlabopamopuas paboma Nel. H3yuenue cemegblx npomoKoio8 u ymuium
KK 1 Ilenb paGoTsl.
KC 2 Bapuanr 3aganus.
3 Jlns ka0 yTUIMTHI U OKHA HACTPOMKHU:
3.1 Kparkoe onucanue.
15 |k 3.2 Ilpumep HCTONB30BAHUS.
Ceresbie mapameTpbl OC (ceteBbie HHTEp(DENCHI, aapeca, MacKH, PEXXUMBbI, TAOIHUIIB U
np.):
4.1 HcxonHble 3HAUCHMUS.
16 | KK 4.2 BeplaeneHne TexX NapamMeTpoB, KOTOPbIE MOKHO U3MEHSATH € MMOMOIIBIO U3Y4aeMbIX
17 | KC CETEBbIX YTUJIUT U OKOH HACTPOEK CETH.
Pesynbrarthl mM3yueHUs 3aJaHHBIX B BapHaHTE IMapaMETPOB CETEBBHIMU YTHUIUTAMH,
HacTpoiikamu OC, ananm3aTtopoMm Tpaduka M IPYTHMH MOAPYYHBIMH CPEICTBAMHU.
18 | ko Jnst kaxxaoro napamerpa:
11,4,7,8 5.1 Omnwucanue Ha3HAYEHUS YTUIHUTHI (IPOTOKOJIA) K KOTOPOMY OTHOCHUTCS TTapaMeTp.
5.2 Omnmcanue Ha3HAYCHUS TTapaMeTpa.
5.3 Kparkuii cnoBecHbIl anroput™m padOTHl ¢ TapaMeTpoM (eciau MopadoTaTh C

rapaMeTpoM BO3MOKHO).



5.3.1 [IlpoBecTu AeMOHCTpAIMIO padOTHI C TAPAMETPOM IIPETIOIABATEIIO.
5.4 ]Jloka3aTenbCTBO HEBO3MOXKHOCTH palOThI ¢ MapaMeTpoM (eciu MmopadboTarh C
napaMeTpoM HEBO3MOXKHO).
[Tocne 3aBeprenust paboOThl Bce KpUTHYHBIE ceTeBble mapamerpsl OC HEoOX0auMo
BEPHYTb B UCXOJTHOE COCTOSTHUE.
BriBoapl.

8 Crmcok UCHO0Ib30BaHHBIX HUCTOUYHHKOB.

Jlabopamopuasa paboma Ne2. [Ipoexmuposanue gviuuciumenvhulx cemeu. Memoowl

meopuu zpad)oe 01 pacuyéma cemeil CeA3U.

1 e paboTHI.
2 Bapwuanr 3aianus ¢ rpagoM CeTH.
3 PesynbraThl uccienoBaHus 3aJaHHOTO rpada ceTu.

3.1 Ompenenuts Tun rpada (HEOPUEHTHPOBAHHBIN, Oprpad), CMEIIaHHBIH).

3.2 HaiiTu MHIMEHTHBIE BEPIIUHBL, pEOpa U JyTH.

3.3 HaiiTu cMexHble BEpILINHBI, pEOpa U IyTH.

3.4 Onpenenuts sABnseTcs U rpad MynbTurpadom.

3.5 Haiitu metim rpada.

3.6 Jlnsa omHOM mapbl BEpIIMH HAWTH JBa MaplipyTa, JBa MyTH, ABE LIEMHU, JIBE
IPOCTHIE LIEMH.

3.7 Omnpenenuts CBI3HOCTH Tpada.

3.8 Onmnpenenuts paauyc rpada.

3.9 Onmnpenenuts quametp rpada.

3.10 Onpenenuth NEHTPATHHYIO BEpIINHY Tpada.

3.11 Omnpenenuts nepudepuitnyro BepnHy rpada.

3.12 HaiiTi MakCUMalIbHYIO0 1 MUHIMAJIBHYO KJIIHKH rpada.

3.13 Omnpenenuts sBNsETCS JiK Tpad MIaHAPHBIM.

3.14 Onpenenuth cTeneH (BaJICHTHOCTH) BCEX BEPIIUH rpada.

3.15 OmpenenuTs peryispHOCTb rpada.

3.16 Haiiti raMunbTOHOB MyTh rpada.

3.17 HaiiTi raMMIbTOHOB LMK rpada.

3.18 Haiitu siinepoB myTh rpada.

3.19 Haiitu sitnepoB mukiI rpada.

3.20 Jlns oaHOM mapbl BEPIIMH MOCTPOUTH TPU Pa3JENSIONIMX MHOXKECTBA pa3zHOM
MOII[HOCTH.

3.21 Jlnsa onHOM mapbl BEpIIMH MOCTPOUTH TPU OTIENSIOMIMX MHOXKECTBA pazHOM
MOII[HOCTH.

3.22 Haiitu mwapHup rpada.

3.23 Jlns o1HOM Mapsl BEPIIKMH NOCTPOUTH TPU pa3pes3a pa3HON MOLIHOCTH.

3.24 TIpowmmmtocTpupoBaTh Ha rpade BepinHHYI0 (opMy TeopeMbl MeHrepa.

3.25 TlpoummrocTpupoBaTh Ha Tpade qyroByro Gpopmy TeopeMmbl Menrepa.

4 BwBOIBI.

5 Choucok ucnob30BaHHBIX HCTOYHHKOB.

ﬂa60pamopﬁaﬂ pa6oma No3. Ilpoexmuposarue BblHUCIUNETIbHBLX cemeli.

OnmumanbHbll A120pumm nOCMpOeHUs MUHUMATLHOU CEemU C 3A0AHHBIMU OcpaAHUYECHUAMU.

1. Ilens paboThl.

2. Bapwuanr 3agaHus.

3. dopmann3oBaHHOE OMHCAHUE AJITOPUTMOB.
3.1 Kpyckna.

o o

3.2 Ilpuma.

3.3 Yanau-Paccena.

Ornucanue ¢ aeranu3anueit mo maram, ¢ rpadgamu kaxaoro pemeHus A; (¢ 0coObIM
BbIIeJICHHEeM JIMHUNA MHOXecTB N U W) MpUMEeHEHHs] alrOPUTMOB JJIi HAXOXKJICHUS
MUHUMAJIBHOTO JICPEBA, YIOBICTBOPSIONIETO 33 JaHHBIM OTPAaHUYCHUSIM.

4.1 Kpyckia.

4.2 Tlpuma.

4.3 Yaunu-Paccena.

BriBoabl.

CHHCOK UCTIONB30BAaHHBIX HCTOYHHKOB.

Jlabopamopnas paboma Ned. Kommymauus kananos, cooowenuil, nakemos.

1.
2.
3

®© N

Llens paboTHI.

Bapuanr 3ananus.

Onucanue wuccienryemMoro MeToja KoMMmyTauuu. BpeMeHHas nuarpaMma nepenadu

COOOLICHHUS.

brok-cxema anropuTMa MIMHTAIIIOHHOTO MOJEIMPOBAHUS BPEMEHHBIX COOTHOLICHHUH,

BO3HHUKAIOIIMX IpH Iepegade cooOlIeHWH MO 3aJaHHOMY YYacTKy CETH s

UCCJIETyEMOT0 METO1a KOMMYTaI1H.

4.1 IIpoBepka ceTM Ha OTCYTCTBHUE TYNHMKOB (TyHMK — 3TO OECKOHEYHO J10JIrOe
OXKUJIaHUE OCBOOOXKICHUS y371a KOMMYTAIIH).

4.1.1 B cnydae oOHapyXeHUs TyNHKa, NPEAJIOKHUTh CBOM BapHaHT MU3MEHEHUS
cet (HampaBlieHHs TIOTOKa, Tpada, W J1p.) M COIJIacoBarb €ro c
IPEero/iaBaTeseM.

[TonpoOHoOe omucaHue pe3yibTaTa ‘MPOKPYTKU ANTOPUTMA (PYUHOTO BBIMOJHEHUS
QITOPUTMA HA HECKOJIBKUX BBIOPAHHBIX BXOJHBIX 3HAUCHUSX ).

HcxonHblii KOJI HAIIMCAHHOM MPOTrPaMMBI.

JlemoHcTpanus paboThl IPOrpaMMBI.

PesynbraThl MccIenOBaHNS XapaKTEPUCTHUK CETH.

8.1 Tabnuiisl 3HaYeHUH, TpadUKH.

BoiBogbl. AHanmu3 pe3ynpTaToB  HccienoBaHud. CpaBHEHHME pe3ysbTaToOB €
BapHaHTaMHU APYTUX METOAOB KOMMYTAllUU HAa TOM e rpade.

10.Crucok UCIonbp30BaHHBIX HCTOYHHKOB.,

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIa0opaTopHON padbore

Copnepxanue OT4éTa JOJKHO TOYHO COOTBETCTBOBATh YKAa3aHHOMY B 3agaHuM. OT4ér
JI0JKEH OBITh MPE0CTaBlIeH Ha OyMakHOM HOCHUTEIE.

11.5. Meronuueckue yka3zaHHs Ui 00y4arOLIMXCsl IO BBIOJIHEHUIO KypCOBOTO MPOEKTa/
KypCOBOI paboThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO.

11.6. Mertoauueckue YKa3zaHud OJid O6yanOH_[I/IXC$I Mo MPOXOKIACHUIO CaMOCTOSTEIbLHOM

paboThI

B xoxe BBINONIHEHHUS CaMOCTOSTEIBHON paGOTBI, O6y‘-IB.IOIJ.[HI>iCH BBIITIOJIHACT pa60Ty oo
3aaHUII0 U IIpU METOAUYCCKOM PYKOBOJACTBE IIpCIIOoAaBaTeyisd, HO 0e3 ero HEMMOCPECACTBCHHOI'O

ydacTus.

Jnst obywaromuxcst 1Mo 3a04HOM (opme 0OydeHUs, CaMOCTOsITeNbHas paboTa MOXKET
BKJIIOYATh B Ce0SI KOHTPOJIBHYIO paboTy.



B mporiecce BBITOTHEHUSI CaMOCTOSTEIBLHON pabOTHI, y o0ydaromerocss GopMHUpPYETCs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCHEBAEMOCTH B TNepuojJ OOydYeHHs, IOMOTraeT IOJYYUTh HABBIKH ITOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaAMOCTOSITENIbHYIO  paboTy
00y4JaromuXCs SIBISIFOTCS:

— yueOHO-METOAMYECKU MaTepual Mo JUCIUILINHE;

—  Marepuabl JEKLIHMN.

11.7. Meronnyeckue ykasaHusi s OOyyarolUXcsd [0 IPOXOXKJIEHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Meronnyeckue ykazaHus Ui 0Oy4daroLIUMXCs [0 MPOXO0KJIECHUIO IPOMEXYTOUHON
aTTeCTaIHH.

[Ipomexxytounasi ~ arrectaisi  OOydarOmIMXCsl ~ NpPEAyCMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMa OIEHKH 3HAHHHA, MOJYYEHHBIX OOydYaloUmIMMCcs B IIpOIEcCe
U3y4YCeHUs! BCEU JMCIMIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIILHOM pabOThI, CIIOCOOHOCTH
OPUMEHATh HMX JUIS PEHICHUS NPAaKTUYEeCKUX 3a/1ady. DK3aMeH, KaK IpPaBHIIO, MPOBOAUTCS B
HEepHoJ SK3aMEHAIIMOHHONW CECCMM M 3aBEpIIAeTCs AaTTECTAlMOHHOW OLIEHKOW «OTIMYHOY,
«XOpOUIO», «YAOBIETBOPUTEILHOY, KHEYIOBICTBOPUTEIHHO.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




