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AnHHOTAIUSA

Jucunninua «CeTeBble TEXHOJIOTHM» BXOJIHUT B 00Pa30BaTENbHYIO MIPOrPAMMY BBICIIETO
oOpa3oBaHHus — INpoOrpaMMmy CHELHAIUTeTa I10 HANpaBICHHIO IMOJATOTOBKM/ CHELUAIbHOCTH
09.05.01 «IlpumeHeHne W OKCIUTyaTals AaBTOMATH3MPOBAHHBIX CHCTEM CIEIHAIBHOTO
HA3HAUCHUsD» HAIPABICHHOCTH «ABTOMATH3MPOBAaHHBIE CHCTEMbl 00pabOTKM HMH(OpMALMK U
ynpasieHus». Jlucuuninrza peanusyercst kapeapoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIH:

IIK-1 «CnocoGeH BBINONHATE PadOThl M YHPaBIATh pabOTaMM M HPOEKTaMU IO
CO3JaHHI0, MOAU(DUKALMK U CONPOBOMKICHUIO HHPOPMAIIMOHHBIX CHCTEM, aBTOMATH3UPYIOIIHX
3a/1a4d OPraHU3aLMOHHOTO YIIPABJICHUS U OU3HEC-TIPOLIECChI»

IK-3 «CrnocobeH pa3padaTsiBaTh KOMIOHCHTHI H 3I€MEHTHI HHQOPMAIIMOHHBIX CHCTEM
CHEHMAIBHOTO HA3HAYEHHUS, CHCTEMHBIX NPOrPAMMHBIX IPOIYKTOB M CHCTEM YIpPaBICHUS
0azaMu JJaHHBIX»

CopeprkaHue QUCHUIUIMHBI OXBaTHIBACT KPYT BOIPOCOB, CBSA3aHHBIX C TEOPETUYECKUMU U
MPaKTUYECKUMU aCIIEKTaMU M3yUYEHHs U IOCTPOCHHS CeTel CBSI3H.

IlpenogaBanue AMCLUMIUIMHBL IIpEAycMaTpUBaeT —clieayromue (OpMbl  OpraHU3aLUu
y4eOHOro Mporecca: JISKIHH, 1a00paTOpHbIC PadOThI, CAMOCTOsATEIbHAS Pab0Ta CTyIeHTA.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIECAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalus B GopMe SK3aMeHa.

OOmiasi TpyIOEMKOCTh OCBOCHHUS AMCLMIUIMHBI COCTABISCT 2 3a4YCTHBIX CAUHULIBL, 72
Jaca.

SI3bIK 00Y4YCHHS [0 JUCIUILIMHE «PYCCKUID)

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Henbto aucruruinabl «CeTeBble TEXHOJIOTHNY SIBISIETCS MOJNyYCHUE CTYICHTAaMU 3HAHUH
0 Pa3IMYHBIX THUIAX CBSA3M U CTaHAApTaxX CeTed, UCTOPUM M KIIOYEBBIX MOMEHTAX Pa3BHTHS
cerell cBs3U, 6a30BBIM TEOPEMaM U ONPEEICHUSIM, IIOHUMAaHHIO MOJIB3bl U BPE/Ia IEKTPOCBA3H,
CHUCTEMaM HyMepaluH, OCHOBaM TEOPHH MacCOBOTO OOCITY>KMBaHUS JUIS pacyéra CeTeil CBs3H,
0a30BBIM MOHATUAM TeOpuH rpadoB Ul aHamM3a ceTeil cBs3u. Tak ke MOMydyeHHE CTYICHTOM
YMEHUH, HaBBIKOB U OIBITA AEATENLHOCTH B IPAKTUYECKOM aHAJIM3€ IMPOTOKOJIOB Tpaduka
JIOKQIbHOH ceTH W ceTH LIHTepHeT, TeopeTHYecKOro IIOCTPOCHUS ONTHUMAJIBHOW CETH C
3a/laHHBIMH TIApAaMETPaMH, TEOPETHMYECKOr0 aHalh3a BPEMEHHBIX MPOLECCOB B CETH C
pas3InYHBIMU crioco0aMy KOMMYTAIMH (KaHAIOB, COOOIIEHHH, TAaKETOB).

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

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

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOYYalOIIMiics OJDKEH 00jlamaTh CIeIyOINMH
KOMIETCHIIMSIMU WM MX YacTIMH. KOMIETeHIMN ¥ MHIUKATOPBI UX JOCTHKECHUS IPHBE/ICHBI B

Tadumue 1.

Ta6nnua 1-— HepequL KOMIICTCHIINHI U HWHAUKATOPOB UX NOCTHIKCHUSA

Kareropus (rpynma) Koxn Kon 1 HauMeHOBaHHE HHANKATOPA IOCTHIKEHHUS
KOMIETEHIUU HANMEHOBAHHE KOMIIETEHIIUH
KOMIETEHIUU
[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




CHCTEM B3aHMMOJIEHCTBUS

CIIELIUaJIBLHOTO [1K-3.3.4 3HaTh OCHOBBI COBPEMEHHBIX CHCTEM
Ha3HAYEHUS, yrpaBieHus 6a3aMu JaHHBIX

CHUCTEMHBIX IIK-3.Y.1 ymeTb cocTaBisTh crienudpukaniuu
IIPOTrPaMMHBIX TpeOOBaHMI K pa3pabaTbIBaeMOil crcTeMe

npoayktoB u cucteM | [IK-3.Y.2 yMeTs NIpuUMEHSTH SI3BIKU

ynpaBieHus 6a3aMu | IIPOrpaMMHUPOBAHUST HU3KOTO M BEICOKOTO YPOBHS
JTaHHBIX [IK-3.VY.3 yMeTs NpuMeHSTh METObI M IPHEMBI
OTJIAJIKU IPOTPAMMHOI0 KOJIa

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

ke
anManHHCZ KaHIMIATCKUH dK3aMeH

4. Conep:kaHHe TUCIUILIHHBI
4.1. Pacnpenenenue TPyJOEMKOCTH AUCLUILINHEI 110 pa3zeiaM U BUAaM 3aHITHH.
Paznenbl, TeMbI AUCUMIUIMHEL U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCILHMIUIMHBL, UX TPYA0EMKOCTh

2. Mecro pucuuminHe B ctpyktype OI1
JucuuruinHa MokeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
[PU U3YYCHUH CICIYIOMMUX JUCIHILIHH!
— « Maremaruka. Teopusi BEpOSTHOCTHY.
— «Opranun3zanyst OBM 1 BBIYHCIUTENBHBIX CUCTEM.
— «[Iporpammupoanue [ISIBY».
3HaHus, MOJy4YCHHbIC MPU H3YYECHHH MarepHalia JaHHOW [IHUCUMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCHOJIB30BATHCS IPU U3YYCHHUHU APYTUX JUCLUILIINH:
— «Ceru OBM u TeneKoMMyHHUKaLUI.

3. OOBEeM U TPYJOEMKOCTb TUCIUILIHHBI
Jlanubie 00 00meM 00beMe TUCHHUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4eOHOI
paboThI MO TUCLUHUILIHHE (M pacipeAeieHre 3TO! TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABIICHbI B
Taduie 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh JTUCLUIIIIHHBI

TpynoemMKocTh 10
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne6
1 2 3
Oowasn mpyooemkocms OuUCYURIUHDL, 27 272
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020moeKu 34 34
Ayoumopnule 3anamus, BCETO yac. 51 51
B TOM YHCIIE:

nekuuu (J1), (vac) 17 17

npaktuyeckue/cemunapckue 3austus  (113),

(4ac)

naboparopusie padotsl (JIP), (dac) 34 34

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

JK3aMeH, (Jac) 18 18
Camocmoamenvnasn paboma, Bcero (dac) 3 3
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*¥)

Pasnenbl, TeMbl JUCIMITIAHBL Jexumn | 113 (C3) P ‘ KII ‘ CPC
> (dac) (1ac) (gac) (gac) (gac)
Cemectp 6
Paznen 1. bazoBble mpencTaBIeHUsI O CETSIX CBA3U 2
Paznen 2. Hexotopsie TeopeMbl, OonpeaencHus, 2
METOJIBI
Pazznen 3. 3auem Jr0sM 35EKTPOCBsI3b. [lonk3a n 2
Bpen
Paznen 4. cropus u Kito4eBbIe MOMEHTHI 2
BO3HUKHOBEHHMS CETEH 3IIEKTPOCBS3U
Paznen 5. CucteMbl HyMepaluu Ha CETAX CBA3H 2
Paznen 6. Teopernueckuii pacu€T ceTeid CBA3N 7 24 2
Paznen 7. 3yueHue npoTOKOJIOB U YTHWIUT CETU 12 1
WuTepHer
Hroro B cemectpe: 17 34 3
Hroro 17 0 34 0 3

4.2. CopeprkaHHe pa3/eioB U TeM JICKIIMOHHBIX 3aHATHI.
CopnepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TadnuIe 4.

Tabnuua 4 — ConeprkaHue pas3iesioB H TEM JICKIMOHHOTO LIUKIIA

Howmep paznena Ha3Banue u conepxkanue pa3aesioB U TeM JEKIIMOHHBIX 3aHATHHA
Pa3znen 1 bazoBble npeICTaBIEeHNs O CETAX CBA3H
Tema 1.1 MHoroo0pasue cereil. PaccMaTpuBatoTcst )KU3HEHHbIE IPUMEPBI U

MIPOTOKOJIBI CETEH CBA3H

Tema 1.2 Cas13b, TuIE cBs3u. Onpenenenue. Knaccupukanusa. CodetaHue pasImIHbIX
THUTIOB CBSI3U MEXIY COO0M

Paznen 2 HexkoTtopsie Teopemsl, onpenenenust, Metoasl. Onpenenenus. THmbl
YCTpOiicTB nepenaun qanHbX. Jlnanu cesizu. Kananel. Paznenenne kanamnos
B OZIHOI JIMHUM CBA3U. Pa3feneHne HeCKONbKUX aOOHEHTOB B OTHOM KaHalle.
CkopocTb nepenauu 1o kaHainy. CKOpocTb paclpoCTpaHEHHUs B JINHUU
cBsi3u. 3agepkka. Jxurrep. brnyxnanue. Bpems nepenaun. Koadduuumenr
nyibcaimu Tpaduka. Teopema KotenbHukosa. UMimyabcHO Ko0Bast
monymsauyst. JuddepennnansHas (IeabpTa) MMITYJIBCHO KOJOBAsK MOYJISLMSL.
ba3oBerit udposoii kanan. box. dusnyeckoe koauposanue. [lepemexenue.
CkpembmupoBanue. Kpurepuit Haiiksucra. biokuposka. Tymuk. Livelock.

Pa3znen 3 3auem oM 351eKTpocBs3b. [lonb3a u Bpex

Pa3znen 4 Hcropust ¥ Ki1104€Bble MOMEHTBI BOSHUKHOBEHUSI CETeH JIEKTPOCBSI3H
Paznen 5 CucreMbl HyMepaluu Ha CETsIX CBI3U

Tema 5.1 Cuctembl HyMepaluu Ha ceTsix cBsizu. Onpenenenus. Kinaccudukaums

THUIIOB aJIpECOB. CpaBHCHI/IC THUIIOB aJIp€COB. Coueranue PpasjInYHbIX TUIIOB




azpecoB Mexay coboil. Pexomenaanus E.164. Buzyanuzaius tenedoHHbIX JTUCLIAIT
KOJIOB CTPaH JIVHBI
Tema 5.2 HyMmepaiust B cTaruoHapHo# TenedonHoit cetn. dopmaT Homepa Cemectp 6
reorpauueckoii 30Hb1. HaonanbHe1i Homep aboxenta Poccun 1 1 3y4enue CeTeBbIX MPOTOKONOB U yTHIUT 12 7
o V. 2 [IpoexTupoBaHue BEIYUCIUTENbHBIX ceTeil. MeTonbl 4
Kazaxcrana. Poccuiickas cuctema u mian Hymepanuu. Peectp poceuiickuit POCKTHPOBAHHE CIMTCIIBHBIX CCTC erox 6
TeopuH rpados ais pacuéra ceteil cBa3u
CHCTEMBI U MJIaHa HyMepaluu " =
— — - 3 [IpoexTupoBaHNe BHIUNCIUTENIBHBIX ceTeid. OnTUMaIbHBINA 8 6
Tema 5.3 Hywmepanus B moaBmkHOM COTOBOM TenedoHHoi cetn. Dopmar AITOPHTM TOCTPOCHHS MUHUMATBHOM CETH C 3aaHHBIMH
MEXIYHApPOAHOTO HACHTH(HUKALIMOHHOTO HOMepa MOOHIBHOTO a0OHEHTA. OrpaHHYCHHSIMH
MexayHapoaHbli HICHTU(HHUKALMOHHBINA HOMEP MOOMILHOM CTAHIIMH. 4 KomMmyTauust kaHaJIOB, COOOLIEHUH, 1aKeTOB 10 6
®dopmat HabupaeMoro npu 3BOHKE HoMepa aboHeHTa Poccun n Kasaxcrana. Bcero 34
Tema 5.4 3BOHKH C alIapaToB CTAlIMOHAPHOI ¥ COTOBOH Tene(OHHOU ceTH
= - = 4.5. KypcoBoe npoekTHpoBaHue/ BhIOIHEHHE KYPCOBOH paboThl
Paznen 6 Teopernueckuii pacu€r cereil CBI3U P P P yp p
= VueOGHBIM IIaHOM HE MPEyCMOTPEHO
Tema 6.1 OCHOBBI TEOPHH MAaCCOBOT0 00CIYKMBAHHMS [T aHAIM3a CETeH CBS3H.
Onpenenenust. COOTBETCTBUE TEOPUU OUYEPEEi U ceTel CBA3M.
Ipocreiimas oqnonMHeltHas Mozenb oOcTykuBaHus. CpegHue
HMHTEHCHBHOCTH MOCTYIUICHHS U 00CTy)KuBaHus 3asBoK. [lapamerpsl ceTn, 4.6. CaMocTosTenbHas paboTa 06y HAIOIIXCS
KOTOpbIE OyAyT pacCUUTHIBATHCS C MIOMOILBIO TEOPUH OUepeiel, UX Buisl camocTosiTennbHON paboThl U €€ TPYJOeMKOCTb IpUBE/eHbI B Tabnuie 7.
npeaBapuTenbHas oneHka. CumBonuka Kenpamna
Tema 6.2 Pacrnipenenenus ciayyaiinbix BenuuuH. CiiydaiiHas BelnuuuHa U e€
U~ — i \
XapaKTepPUCTHKHU. Pa3nuunble pacripesienie s cily4aiiHOH BEIMYUHBL. Tabmma 7 — Bujk camocToATenbHOH paboTh! # €€ TPYNOCMKOCTE
. N . Bcero, | Cemectp 6,
CoOTBETCTBHE pacHpeAeIeHU CIIy9aifHON BETMYUHBI PA3THIHBIM Bupn camocrosiTenbHON paboTh
. qac yac
napameTpam ceteil cBsa3u. Pacnpenenenue Ilyaccona 1 ) 3
Tema 6.3 Cuctemsr M/M/1, M/M/q, M/M/q/m, M/G/1. luarpamma cocTosieuii (1enb VsyHerne TeopeTHIeCKOro MaTephana : :
MapkoBa). BeiBox hopMyibl pn — HAX0XKIEHUS CUCTEMBI B COCTOSHUH ‘B muciumnis (TO)
HAKOIUTEJIE N 3a1BOK’. PacuéT cpeaHeil npon3BOUTEIEHOCTH CUCTEMBI. Kypcosoe npoekruposanue (KII, KP)
Pacuér émxoctn Hakonutena. @opmyna JIutraa. Pacu€r cpeanero Bpemenn Pacuerno-rpaduueckue 3ananus (PI'3)
Hax0XKJEHHs 3aBKH B cucteMe. Pacuér cpeiHero BpeMeHH HaXOKICHUs Bemonnenune pedepara (P)
325BKH B OUePeI INoaroroBka K TeKyIeMy KOHTPOIIIO 1 1
= = ycneBaemoctu (TKY)
Tema 6.4 Hexortopbie 0coOeHHOCTH ceTH TMHUHN cBs3u. AnmpokcumMarus KieitHpoka.
Jomamrnee 3amanue ([3)
Teopema Jlxekcona
Konrponbublie pabotsl 3a04ankoB (KP3)
Iloaroroska x MpoMexKyTOUYHON 1 1
4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS arrecranuu (I1A)
TeMblI MpakTHYECKUX 3aHATHI U UX TPYAOEMKOCTh IIPUBE/ICHBI B TabIHIIE 5. Bceero: 3 3
Tabnuua 5 — [IpakTH4ecKHe 3aHATHS U UX TPYJIOEMKOCTh
o 5. TlepeyeHs yueOHO-METOANIECKOTO OOECIICUCHHS
No TeMBI pPaKTHUECKHX o .| TpymoemkocTs, | pasnena JUTS CAMOCTOSITEIBHON paboThl 00yUYarOIHXCS nuo JTUCLUILTHHE (MOJIYJIIO)
i SAHATHI OPMBI IIPAKTHIECKHUX 3aHATHI (uac) TUCIHIT YueGHO-METOMYECKHE MaTepuaibl IJisl CAMOCTOATENbHOH paboThl 00ydaromUXcsl yKa3aHbl B
JIMHBI ma. 7-11.

YueOHbIM MIaHOM HE MPEyCMOTPEHO

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUIA
[epeueHpb nme4yaTHBIX M IEKTPOHHBIX YUeOHBIX U3IaHUH NIPUBEEH B TabuIe 8.

4.4. JlaGopaTopHble 3aHATUS .
Tabauua 8— IlepeueHb NEYATHBIX M AJIEKTPOHHBIX YUE€OHBIX M3aHUIT

TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh IPUBEICHBI B Ta0IHIIE 6.

Komuecto
HIudp/ OK3EMILIAPOB B
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTb URL anpec Bubnmorpapuueckas ccblika HGOTeKe
Ne TpynoemkocTh Ne
HaumeHoBanue 1ab0paTopHBIX paboT pyA ’ (KpOMe 3JIEKTPOHHBIX
/i (dac) pasjiena




Ta6muma 10— [lepeuens nporpaMMHOTo obecrieueHus

Ne ni/mt HaumenoBanue

Ananusarop tpaduka (sniffer) Wireshark

8.2. Ilepeuyens MH(POPMALMOHHO-CIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYIIECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIHUIUINHE

Ilepeuenb wHCHONB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEACTAaBICH B
Tabmaune 11.

Tabmuna 11— Ilepedyens HHGOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

9K3EMIULIPOB)
681.3 B52 | Beprcekac [., I'anmnarep P. Cetn nepenayn qaHHBIX. — 15
M.: Mup, 1989
004(075) Omudep B.I'., Onmudep H.A.. KomnbrorepHsie ceTu. 50
0-54 [IpuHIMBI, TEXHOJIOTHH, TPOTOKOIBL: YUeOHUK 11
BYy30B. 4-¢ uza. — CII0.: [Turep, 2012. — 944 ¢
004 C81 CoBpeMeHHbIE KOMIIBIOTEpHBIE ceTH. 2-¢ u3f. / B. 6
Cromnmunre. — CI16.: ITutep, 2003
004 K 90 TexHosoruu KoprnopatuBHbIX cereit / M. Kynbrun. — 1
CII6. : [TUTEP, 1999. — 700 ¢
621.391 CeTH CBSI3U: IPOTOKOJIBI, MOJICITMPOBAHUE, AaHAIH3: B 2 14
11133 kH. / [lIBapiy M. — M. : Hayka, 1992. — 336 ¢
004 b 20 Banonun, H. A. becipoBoHbIe TepCcOHATIBHBIE CETH: 60

yuebHoe nocobue / H. A. Bononun, M. b. Ceprees;
CIIBI'VAIL - CII6.: TOVY BIIO "CII6I' YAIT", 2012. - 60

He npenycmotpeno

c

621.395 Tonpamrreita b.C. Cucrembl kOMMyTanuu: Y4eOHUK it | S
re3 BY3os. — CIIb.: BXB — Cankr-Iletep6ypr, 2003. — 318 ¢
004 178 Wpeun Ix., Xapns /. [lepenada gaHHBIX B CETSIX: 5

umkeHepHbid noaxon. - CI16: BXB-Iletepoypr, 2003

9. MatepuanbHo-TeXHIYEeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON I  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauel2.

Tabnuia 12 — CoctaB MaTepuaabHO-TEXHHIECKON Oa3bl

621.395P | Pocskos, A. B. Cern nocryna: yuebHoe mocobue. - M. : | 10

Ne HaumeHnoBanue cocTaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

1 JlekunoHHast ayauTopust

2 | KommnbloTepHslit Ki1acc

75 T'opstuast nuaNMs - Tenexowm, 2008. - 96 ¢

621.396 C | Cxusipos, O. K. BolokOHHO-ONTHYECKHE CETU U CUCTEMBI | 24

43 CBsi3M : yueOHoe nocobue. - 2-¢ u3., crep. - CI16.: Jlans,
2010.-272 ¢

621.395T | TenedoHHas CBsA3b: MpOLLIOE, HACTOsLIEE, Oy aylIee: 1

31 Marepuainsl [I9ThIX HayYHBIX YTEHUH, HOCBSMICHHBIX

JIHr0 paano - npa3aHUKY paOOTHHKOB BCEX OTpaciiei
cBsi3u (5 mas 2012 r. ) / Lentp. myseii cszu um. A. C.
ITomosa; pexn. H. A. bopucosa. — CI16: IMC um. A.C.
Ilomosa, 2012. - 111 ¢

10. OuenouHsble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallui
10.1. CocTaB OLCGHOYHBIX CPEICTBIUIS MPOBEACHHUS INPOMEXYTOUYHOH aTTECTAlUu
oOyJaromyxcs 110 JUCHUIUIMHE IpUBEJeH B Tadmie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB AJIsl TPOBEICHUS IPOMEKYTOUHO aTTeCTalluu

By npomMexyTouHOH aTTecTaluu [IepeyeHb OLIEHOYHBIX CPEACTB

Dx3aMeH CnHcOK BOIIPOCOB K DK3aMEHY

004 T 98 TioxtuH, M. ®@. Cucrems! HTEpHET-TENeBUACHHS. - M.: 1
Topstuast unus - Tenekom, 2008. - 320 ¢
004.9 T 31 | TenekoMMyHHUKAallMOHHBIE TEXHOJIOTHU. BBeienue B 3

texHonorun GSM: yuebnoe nocodue / C. b. Makapos [n
1p.]. - 2-e uzn., ucnp. - M.: Akagemus, 2008. - 256 ¢

7. TlepedeHb 3MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOMH ceTH «HTepHeT»
Iepeuenn ANEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB nH(OpMaIMOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIHUCLMILITMHBI
npuBeseH B TabuuLe 9.

10.2. B xauecTBe KpHTEpHEB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHMS)
KOMIICTCHIINH 00y4arolMMHCS IpUMEHseTcs 5-0albHas MIKaga OLEHKH CGOPMHPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBe/cHa B Tabnuie 14. B TedyeHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6amnpHas  mKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
HCIOIb30BaHMUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kpurepun oneHKH ypoBHS COPMHUPOBAHHOCTH KOMITCTEHIIUI

OleHKa KOMIICTEHLIN

XapakTepucTrka cOpMHUPOBAHHBIX KOMIIETCHIIUM
S5-OasibHas HIKaia paKiep (hopmp

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00OPA30BATENBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHOU ceTr «/IHTepHeT»
URL anpec Haumenosanue

8. IlepeueHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHp NPOrpaMMHOrO OOECIICUCHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTeIbHOr0 IPOLEecca MO JUCIUILIHHE.
IlepeueHsb HcnoNb3yeMoro NporpaMMHOro obecrneuenus npeactasiex B tabmuue 10.

— oOyvaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOIPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, TI0CJIEJOBATEIBHO ¥ TPAMOTHO €T0 H3JIaracT;

— OMHpPAsCh Ha 3HAHMUS OCHOBHOM M JOMOJHHUTEIBHON JIUTEPATYPBI,
TECHO NPHBS3bIBAET YCBOCHHbBIC HAYYHBIE MOJOKEHHUS C MIPAKTHYECKOM
JIESITEIbHOCTRIO HATIPABIICHHUS;

— yMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIABUIAEMbIE UM UJICH;

— JIeNIaeT BBIBOJIbI U 0000IEHNS;

— CBOOOIHO BJIAZIEET CHCTEMOM CIICIHATH3UPOBAHHBIX MOHITHH.

«OTJIMIHO»
«3a4YTCHO»




CKOPOCTb IIepEaayH 10 KaHary?

10

Ckopoctb nepenauu B oqaomonoBoi (SMF, Single Mode Fibre) BonokoHHO# onTHYeCKOM
smuuu cBs3u (BOJIC) 5 I'6ut/c. UeMy paBHA CKOPOCTb pacHpOCTPAHEHUS! ONITHYECKOTO
curHana?

VkaxuTe 3HaUCHUsI 3a/IepIKEK Hepeiaull 7 MaKeTOB CO3JAI0IINX CPEIHION (IyKTyaluio
(jitter) nepenauu makeroB 1 mc.

12

Hanummre undpoBoii NOTOK AaHHBIX, 00pa3yeMbIX PU I/lMl'IlebCHO KOL{OBOH MOL[yJ]HLlI/II/I
2000

4500 i d A
OO0 l | . |
500,11 |

a L~

(Pulse Code Modulation, PCM) 17151 aHaJ10roBOro CUrHaIa

13

YeMy paBHa 4acToOTa JUCKPETU3ALMU JH(D(PEepeHIHATBHOM (Je1bTa) HMITYIECHO-KOI0BOI
monyisinuu (Differential/Delta Pulse Code Modulation, DPCM) nipu pacuére ckopocTu

14

0a30BOro nU(pPOBOro KaHaja (IEMEHTAPHOrO KaHaa IM(POBbHIX Tene(OHHBIX ceTeil)?
v T

Kakas nocneoBaTe/IbHOCTb OUT 3aKOMPOBAHA CUTHAJIOM ! npH
ucnonp3oBanuy koaupoBku MLT-3 (ucnons3yercs B Fast Ethernet 802.3u 100BASE-TX,
CDDI)?

Ouerxa kommnere XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI
5-0asuibHas MKajIa paKtep P
— obyuaromiuiicss TBEp/I0 YCBOKJI MPOrPaMMHBIIl MaTtepuall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTE];
P — YBSA3BIBACT YCBOCHHbIE 3HAHUS C MPAKTHYECKOH JAESATEIbHOCTHIO
«3AUTEHO»
HAIPaBJICHUS;
— apryMEHTHPYET HayuHbIe ITOJI0KESHUS;
— JieJIaeT BBIBOJIBI U 00OOIICHUS;
— BJIaJICET CUCTEMOH CICLMAIN3UPOBAHHbIX OHSTHH.
— 00y4aroNMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBIII MaTepual,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYIIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO .
— HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
«3AUTEHO»
HAIpaBJICHUS;
— c1ab0 apryMEHTUPYET HaY4HBIC ITOJIOKEHHS;
— 3aTpyAHseTCs B hOPMYIMPOBAHUH BHIBOJIOB U 0000IICHNUIA;
— YaCTHUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.
— oOyyaronuiicss He YCBOMJ 3HAYMTEIbHOH 4YacTH INPOrpaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHbe  OMMOKM M  HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHTEIILHOY ;
HE 3ATTCHOY paccMoTpeHuH pobiieM B KOHKPETHOM HallpaBJICHHH;
— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHI;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOMKECHHS;
— He (hOPMYIUPYET BHIBOAOB M 0000IICHHUIA.

15

Kakoe koinuecTBO aMIututy (Ha oaHy (as3y) HCIONb3yeT KBaJApAaTHYHAS aMILTHTY THAS
Moyt QAM-64 (npsimoyronbHas) (ucnosb3yercs B Wi-Fi 802.11a/g/n, WiMAX
802.16a/e)?

16

BeinonnuTe nepemMexxeHue HHGOPMAIMU Ha MOCIEA0BATENbHOCTH OUT
01001111010111111.

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

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

CIieKTp JIMHUM CBSI3U PACHOJIOKEH B nuamna3oHne 2,5-3 I'T'i. [lns konupoBaHus HHGOPMAIIH
HCIIOJIB3yeTCs KBAIpaTHYHAsI aMIUTUTyIHast Moay it QAM-32 (npsimoyromnbHas). Yemy
paBHa MaKCHUMaJlbHasi OUTOBasi CKOPOCTb JIMHUU CBS3U?

Hazosute Tpu cnoco6a 60ps6s! ¢ Tynukamu (deadlockamu) B cety, rapanTupyronue
3amuty ot Tynuka (deadlocka).

[MpuHIMI pabOTHI AIEKTPOMArHUTHOT'O Tenerpada, BIepBble MPOJEMOHCTPHPOBAHHOTO B
1832 roay B Poccuu I1.JI. LIIunmuHroM.

20

Cospaiite uepapxuyeckyro (1) nHymeparmto aj1st 12 00bEKTOB UCIIOIB3YS OJHO- U TPEX-
3HauYHbIE (B MpeJieiax OIHOro ypoBHs) ajapeca (B HMIECTHAALATEPUYHON CUCTEME
CUHCIICHHS).

21

MexnayHnapoanblii Homep abonenta (MHA) cranuonapHoii TenedoHHOM ceTn
242892341097129. Yemy paBeH Ko 30HbI BceMupHoit Hymepanuu (K3BH)?

22

Kakne éMKOCTH HyMepaIii MOTYT BBIACISITECS TSl OJJHOTO OIIepaTopa B peectpe
poccuiickoit cuctemsl 1 wana Hymepaimu (01.09.2015) denepanbHOro areHTCTBa CBSI3H
(POCCBSI3b)?

23

Kakoii Homep co cTalMoHapHOTo Tese)OHHOTO anmapara ropoja 3arpe6 (kox ropona 1)
cTpaHbl XopBartus (koJ 30Hb BcemupHoii Hymepauuu (K3BH) 385), naxoznsiueiicst B 30He
K0/10B 30H BceMupHoii Hymepauuu (K3BH) “EBpona 3**, 4%*” nano HabpaTh, 4TOOBI
I03BOHUTH a00HEHTY HOoMep 87654321 criyTHHKOBO#H ceTr Inmarsat (ko 30HBI BCEMHPHOIA
nymepanuu (K3BH) 870 — O6uwmii ko gocryna K cetu)?

24

Emxocts Hakonmtesst (H) B mpocretitieit oqHonmHeHo# moaenu oocyxuanus (IIOMO)
paBHa 29. Uemy paBeH MakCUMaJIbHBIN pa3Mep ouepeau?

25

Teopust maccoBoro obcnyxuanus (TMO). Koaddurment ucnonp3oBanus (3arpy3kn)
cucteMsbl p Beeraa <l. Cpeanss anuna ouepenu (6e3 yuéta obpabatsiBaembix 3assok) Beeraa: <0; =0;
<0.5; <<1; <1; <1; =1; >1; >1, >>1; >3.1;, >10; >100?

Ne
1/ Iepeuens Bompocos (3anau) Aj1s SK3aMeHa
I

1 | Hapucyiite cxeMy cTalHOHapHO#H Tene(OHHON CEeTH.

2 | HazoBute 00nacTb cereid CBsI3U, B KOTOPOW MPUMEHSIOTCS CTaHIAPThI IIepeiadn
undopmauuu: FCC (CLIA), CENELEC-A,B (EBpona), IEC 61334.

3 | Knaccuduimpyiite mo BceM Mpu3HaKaM KIIaCCU(BHUKAIUH IICKTPOCBSI3H CETh HA KPUCTAILIE
(network on chip, NoC).

4 | IlpuHmn opranu3anuy (THI IepeAaBacMoi HHDOPMAIMH, PEKHUM TIEPEAadH, C TOMOIIBIO
KaKoro (hpM3MYECKOT0 SBJICHHS IIPUPOJIBI OCYLIECTBISIETCS Mepeiada, MOOUIBHOCTB)
MOJIBIKHOM (MOOWIIbHOW) ONTHYECKON BOJIOKOHHOH BHICOTEIC(OHHOM CETH.

5 | Yewm konnentparop (hub) nydie mapuipytusaropa (router)?

6 | [lonck TpeGyemMoro BEIXOIHOTO MOPTA B y3JIe KOMMYTAIIMU 3TO HHAEKCALNS,
MHKAICYJIALHs, KOMMYTAIUs, aBTOPU3aLHs, HACHTHUKALMS, PparMEeHTalus UIH 4TO-TO
apyroe?

7 | Hapucyiite ceTs: 3 y31a koMMyTanuu, 4 abOHEHTa, 5 IMHUH CBS3H, 4 BOJHOBBIX KaHala
WDMA, | xonossiii kanan CDMA, 4 BpemenHbIX kKaHata TDMA, | nonspu3aiiioHHbINH
kanai PDM, ¢ ucnosip30BaHHEM JOCTYIA ‘C OIPOCOM .

8 | K kakomy THmy curHana (aHaJoroBblid, H(pPOBOi, KAKOH-TO APYTOii) OTHOCUTCS CUTHAI

?
9 | burossiii uaTepsai (bit time, bt) 100 ue. 3agepixka nepeaaun 20 mrc. Yemy paBHa

26

3anummre cumBonuky Kennamna qust cucreMsl: B call-ientpe padoraror 10 TenedoHHBIX
OIepaTopoB, paboTy KOTOPBIX PEryIHPYET AUCIETYep. 16-BX0J0BONH MHOTOKAHAIbHBII
KOMMYTATOp CIIoco0eH XpaHUTh 20 3BOHKOB. 3BOHKM 00pabaThIBAIOTCS COTJIACHO MOTOKY
Opnanra nopsinka 4 (E4) 1 noctynaroT cornacHo notoky Jpunanra nopsiaka 6 (Ee).




27 | Cucrema M/M/1. CpenHsist HHTGHCHBHOCTD IOCTYILICHHUSI 3asiBOK A = 250. Cpepasist
HHTEHCUBHOCTbH 00paboTKu 3as1BOK [ = 300. YeMy paBHa BEpOSTHOCTH (P0) HAXOXKACHUS
CHCTEMBI B COCTOSIHUM ‘B Hakonurese () makeros’?

28 | Cucrema M/M/1/14. CpenHsisi ”HTEHCUBHOCTb MOCTYIUICHHS 3aIIPOCOB Ha YCTaHOBKY
coenunenus A = 30, cpeaHssi HHTEHCUBHOCTH 00paboTku 3ampocos p = 32. Cpeansist
MPOU3BOAUTENILHOCTD CUCTEMBI (C yYETOM TOTO, YTO B CHCTEME HE BCET/Ia €CTh 3alpPOChI)
pasHa: 2,1; 28,8; 30; 30,5; 31,9; 32; 32,1; 62; 0.

29 quy PaBHO cpenHee KOMMYIECTBO MAKETOB B CHCTEME (TTAKETHI B 04epein + 00pabaTeIBaeMble TTAKETHI)
E MM ecnut cpeiHsAs MHTEHCHBHOCTB TIOCTYTUTEHHs MakeTos A = 1000, cpenss

HWHTEHCHBHOCTh 00paboTku maketoB | = 1005?

30 | B xakom ciydae [P makeT Bepcuu 4, mpOXOISIINI OT XOCTa HCTOYHHUKA IO XOCTa
npuéMHHUKa yepes 6 cereil, HU pa3y He OyzeT (parMeHTHPOBaTHCs?

31 | Unér ormpaBka IP-nakera. [lns IP-anpeca storo IP-nakera 3anuce B ARP-Tabnuie ectb.
CereBoro unrepdeiica ¢ Takum [P-agpecom B ceT (1o iep>KrBaroel INPOKOBELIAHHUE)
uet. Paboraet mporokon ARP (Address Resolution Protocol). Uro mpousoiinér ¢
IP-nakerom?

32 | 3aronoBok [P-nmakera Bepcuu 6 BBIMISAUT CAEAYOIUM 00pa3oM (3amuck cornacHo RFC
791 (1981 ron)):

0x64080661 32A6678F A732393E 3A09FEF9_570C98C9_000001CD_00F9CCE2_A198
145B_0489B49E 78606007. I'ne naxoaurcst noie ‘[Ipuopurer’? Yemy paBHO 3HaueHUE
3TOro0 NoJIst?

33 | Komy muér DNS-3anpoc DNS-cepsep ypoBHsi DNS-kimeHTa [uist perennst o0paTtHoit
3a[a4M IPU HEPEKYPCUBHO# (MTEpaTUBHOI) cXeMe pa3pelieHust uMEH?

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuua 16 — Borpocsl (3aaun) st 3auera / niudd. 3auera

Ne i/ Ilepeuenpb BompocoB (3a1a4) uist 3a4yera / nudd. 3aueta

YueGHBIM IUIAHOM HE MPEeTyCMOTPEHO

Ilepeuenr TeM Jus1 KypcOBOTO IPOEKTHPOBAHMUS/BBINONIHEHHS KypCOBOH paboOThI
mpezcTaBieHsl B Tabuie 17.
Tabauua 17 — TlepeyeHb TeM 1J1sl KypcOBOTO NPOSKTUPOBAHUS/BBIIIOIHEHUS] KypCOBOH paboThI

No /i1 IpumepHsIil HepeyeHb TeM IS KypCOBOTO NPOEKTUPOBAHUSI/BBIOTHEHUS
- KypcoBoii paboTl

YueOHbIM IUIaHOM HE NPEyCMOTPEHO

Bonpocsl i mpoBenEHWs INPOMEXKYTOYHON aTTECTAllMd B BHAE TECTUPOBAHUS
npezcTaBieHbl B Tabuie 18.

Ta6nuua 18 — [IpumepHsIil epeveHb BOMPOCOB LISl TECTOB

Ne i/t [IpumepHSBIii TIepedeHb BOIPOCOB JUISL TECTOB

He npepycmotpeHo

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYArOIIMXCS 3a0YHON (HOPMBI
00yueHus1, IpeIcTaBIeHbl B Tabuuie 19.

Tabnuia 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Metonnyeckue  Marepuajibl,  ONpPEACTSAIOIIME  MIPOLEAYpbl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLUIMX OTambl (OPMUPOBAHMS KOMIICTCHIMH, COJIEpKarcs B

JIOKalbHBIX HOpMAaTUBHBIX akTax ['YAII, pernamMeHTHpyOmUX MOPAAOK U IPOLEAYPY
HPOBEICHNUS TEKYIIETO KOHTPOJIS YCIIeBaéMOCTH U IPOMEKYTOUHON aTTeCTAlMU 00yJaroIIuXCs
I'VAIL

11. Meroauueckue yka3zaHus i 00y4arOIMXCsl IO OCBOCHUIO TUCLUIITHHBI

11.1. Meroguueckne yKazaHusi /sl OOYYarOUMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE HA3HAYCHHE JICKIMOHHOIO Marepuaja — JIOTHYEeCKH CTPOIHOE, CHCTEMHOE,
rioyOoKoe M SICHOE M3JIOKeHHe yueOHOro martepuana. HasHaueHue COBpEMEHHOIl JEKIMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO IO TEME, a B OCBOCHHU
(yHDaMeHTaNBHBIX TNPOOJEM JAWCHUIUIMHBL, METOJOB HAy4YHOTO IIO3HAHUS, HOBEHIIMX
JIOCTH)KEHUH Hay4yHOH Mblciu. B yueOHOM mpolecce JeKIMsi BBIIOIHAET METOA0IOTHYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOI 00JacTu 3HaHus, e€ MPoOJIeMBl, aeT LEeJNbHOE IMPEICTaBICHHE O AWCLHILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILIMHAMHU.

[Inanupyemble pe3ysbTaThl NP OCBOCHUH 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TOJyYCHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HaHWH, YpPOBEHb
KOTOPBIX OTIPEIENSIeTCs eJIeBOH YCTAHOBKOM K KaXXI0H KOHKPETHOU TeMe;

— TOJIyY€HHE OIIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOaBaTeNeM;

— pa3BuTHE NPO(ECCHOHATIBHO-ICIOBBIX  KayecTB, JIIOOBM K  MNpEeaMETy |
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIUICHHSI.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HE0OX0AUMOTO U1l CAMOCTOSTEIIBHON PaboTEI;

— TOJNy4YeHHWEe 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH H O
IIPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TONBI;

— HAYYUTHCS METOAMYECKH 00pabaThIBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MOJIOXKEHMS, TIPUXOJMTh K KOHKPETHBIM  BBIBOAM, MOBTOPATH HMX B  PA3IMYHBIX
(hopMynupoBKax);

— IOJy4YeHHE TOYHOTO TOHUMAHHs BCEX HEOOXOIUMMbIX TSPMUHOB U MOHSATHIA.

JlekunOHHBI MaTepual MOXET CONPOBOXKIATHCS IEMOHCTpalMed CclIaiioB U
UCIIONB30BAaHUEM pa3JaTOYHOrO MaTepHana IpU TMPOBEACHHH KOPOTKHX AHCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIIBHBIX TEMATHK 110 JUCLUILINHE.

CrpyKTypa IpeaocTaBIeHUs JCKIIMOHHOIO MaTepraIa;

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

— Knaccudukauus pasimuHbIX THIOB CBS3H.

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

CeTAX CBS3U.

— OOcy>/ieHHe Ha3HauCHHUS NIEKTPOCBs3U. EE MONb3bl U Bpea 1Sl JTF0ICH.

— Hcropus snextpocBssu. KiroueBbie MOMEHTBI, HICH.

— Hymeparus B ceTsix CBSI3U.

— IlpuMeHeHHe OCHOB TEOPUH MACCOBOTO 00CITYKMBaHU JJIs pacuyéTa ceTeil CBs3u.

11.2. Meroauueckue ykasaHus Ui OOYy4YaroOLIMXCSl MO BBINOJHEHHIO JabOpaTOPHBIX
pabor

B xoxe BbIMONHEHHS 1a0OpaTOpHBIX pabOT oOydYaromumiics [OODKeH YIiIyOuTb H
3aKpENHTh 3HAHUS, IPAKTUYCCKHUE HABBIKH, OBIANCTh COBPEMCHHON METONUKOM M TEXHHKOM
OKCIEPHMEHTa B COOTBETCTBHM C KBATU()UKAIMOHHOM XapaKTEePHCTHKON OOYdYaromerocs.
BeinosHeHue 1adopaTopHbIX pabOT COCTOUT U3 IKCIEPHUMEHTAIbHO-IPAKTHYECKOH, pacueTHo-
QHAIUTHYCCKOM YacTeH ¥ KOHTPOIBHBIX MEPOIIPUATHI.



Brimonaenue Ha60paTOpHI>IX pa60T OGy'-IaIOIIII/IMCH SIBJISIETCSI HEOTHEMJIEMOU YaCThIO
WU3YYCHUST JUCHUIIINHBI, onpenenaeMoﬁ y‘Ie6HLIM IUTaHOM, W OTHOCHUTCA K CpEIACTBaM,
00ecreunBaromM peuICeHue Cciaeayronmx OCHOBHBIX 3a/1a4 06lea101uerocst:

— npuobperenue

HAaBBIKOB

HCCIICJOBAHUA

N3y4a€MbIX B paMKax JTaHHOM JAUCIHUIIIIUHBI,
— 3aKpCIUVICHUEC, pa3BUTHC W JACTallu3alysl TCOPETHUCCKUX 3HaHHﬁ, TIOJIY4YCHHBIX Ha
JICKIUAX
— IOJIy4€HHEC HOBOM I/IH(bOpMaHI/II/I o I/I3y‘IaeM0ﬁ JAUCIHUILIIUHE,

— npuobpereHue

HaBBIKOB

obopymoBaHueM 1 IpuOOpaMu.

CaMOCTOSITEIIbHOU

TIpoLeccoB,

3aganue U TpeOGOBAHUS K NPOBEACHUIO J1a00paTOPHBIX paboT

Jlabopamopnas paboma Nel. H3zyuenue cemegbix nponoKkonos u ymuium

pabotel ¢

SIBICHUA W OOBEKTOB,

11a60paTOPHBIM

Lens pabotsr: u3yueHue ceteBoix mporokonos Ethernet, ARP, IP, ICMP, UDP, TCP, DHCP,
DNS ¢ nomomibo ceTeBbIX YTHINT arp, ipconfig, ping, tracert, cereBbix HacTpoek OC u

aHanmm3atopa Tpaduka wireshark.
CereBble yTuiuThl, HacTpoiiku OC, aHanu3aTop Tpaduka, CETeBbIE MPOTOKOIBI H3yUYarOTCsI

CTYACHTOM CaMOCTOSATEIIbHO.

Bapuantel 3aganuii:

Bap.

IMapamerT

bl

Hacrpoiika

OC.CgoiictBa.llognepx
ka.[loxpobHocTH. DN3Ny

ecKuii agpec

DKCTIepUMEHTAITEHO
y3HATh 110 KaKUM Markam
YAQIEHHOTO KOMIIBbIOTEPA
XOJIUIIH C PYTOro
KOMITBIOTEpa

TCP.ITapamerpsr.Pa3
Mep ONLUHU

IPv4.006wmas mjHa
nakera

UDP.IlopT ucrounnka

DHCP.dnuna AA

DNS.KonuuectBo
3ammcei 3anpocoB
(npsimasi 3a1aua)

Haiitu B cetu kagpsl

Bap.

IHapamery

bl

Haiitu coobuienus 06
OIIMOKAX B CETH

IPv4.DF

DNS.TC (npsimas
3a/a4a)

DHCP.IP-anpec
CIIETYIOILETO
DHCP-cepBepa

Haiiti xomnbroTepsl
JIOKaJIbHOU CeTH,

nslookup NAME TCP.BoipaBauBanue paboraromue B X
HACTOSILIUI MOMEHT
1o nporokoiy IPv6

C nomorsto

aHann3aropa Tpaduka
y3HATh BpeMsl MEXY
ARP-3anpocom u ARP-
OTBETOM

ICMP . [lononanTenbHOE.
IP-ampec

TCP.VYka3zarenb
CPOYHOCTH

DNS./lononxuTensHa
s
urpopmanms. [lanubie
(npsimast 3aja4a)

5
Etherner, B koTopbie
BIIOKEHBI MTAKETHI, HE TCP.FIN nslookup [no]ve X
COOTBETCTBYIOLINE THILY
nonst T
. DNS. JlonoauTeIRHA
Jlob6aBrnenue ipconfig. MAC-aapec A
N N st uHGopmarws. lmna
nuHaMudeckoit 3anucu B|IPv6.Ilpuopurer B BbLIaBacMOi
TOJIs TAaHHBIX
tabnuiy ARP uHpOpMAIIT (o6patHas 3a1a4a)
CpaBHHUTB
6 MapUIpyTHl, BpeMst
Bpewms sxu3Hn 3anmcu B OTKIIHMKA | KA1CCTBO
TCP.[lanHble CBSI3U J10 pa3HbIX [P- X
K3IIle DNS A A9p
aJIpecoB,
3aKpETUIEHHBIX 3a
OJIHUM CalToOM
ipconfig.IP-anpec B
[Pv4.KonTponbsHas P &.11-anp DNS.Tum otBeta
DHCP.Kox onepannu BbIJaBAEMOM
CyMMa 3arojioBKa (npsimast 3aa4a)
uH(popMaLHU
Haiitu naketsl
7 Pa3HBIX KaHAIbHBIX
MIPOTOKOJIOB
Pa3mep mosst JaHHBIX ping i (Hanpumep X
TCP-cermenra (T
TMeHT: Ethernet, Wi-Fi,
BlueTooth,
TokenRing)
DNS.KonuuectBo
[Pv4.1P-anpec UDP. a N
Ethernet. DA M /1P . Anin 3anMcell OTBETOB
HCTOYHHKA JerdTarpaMMsl (oBpatHas saaua)
8 BuzyanbHo n3yunth tracert. Bpems
pasHuily B MHQOpPMALKK |nepesadn-npuéma B
arp -N . X
npotokonos HTTP n BBIIaBAEMOM
HTTPS uHpopmauu
Y3Hate ckonpko IP-
aJpecoB DNS.lononHuTensHa
IPv4.IP-anpec
g [aP—2 Ha\slHaqufIP;{ COOTBETCTBYET st uHpopmarms. mst
OJTHOMY TOMEHHOMY |(TIpsiMasi 3a1a4a)
UMEHU
nslookup [no]defname |TCP.URG ping —s X

2
DKCTIepUMEHTAIEHO
y3HaTb 110 KaKOMy
DHCP.IP-anpec
IPv6.Homep Bepcuu TPOTOKONY BBITONHACTCS | [y ~p oo X
JIOCTYIH K IanKaMm
JIPYroro KOMIbloTepa
ARP Jlmnsa AA ICMP.Jaunble.Cityuaitn | IPv4.DSCP. DNS.RD (o6parnas
ble Bapuant 3aj1a4a)
VY3Hatk, yepe3 Kakou
THUII CETEBOTIO ipconfig. Aperya
3 nslookup NAME YCTpOiiCTBa (nHa, UCTEKaeT B
koHneHTpatop (hub), . X
NAME2 . BBIJJABAEMOH
KoMMyTaTop (switch))
. uHbopManuu
KOMIBIOTEP COEJUHEH C
CETBIO
4 |IPv4Tun cepsuca.D ICMP [lannsre.IP-3aromno Ethernet. SFD DNS.RA (mmpsmast

BOK

3a/1a4a)




Bap.

IMapamer)

bl

DNS.KonnuectBo

Bap.

IMapamerT

bl

ping Ha 3anucei
mypokoBemarensasii | IPv6.MeTka noroka MOJIHOMOYHBIX DHCP.Illaru
IP-anpec cepBepoB UMEH
(npsimasi 3a1aya)
10 Hacrpoiika
OC.O6mme.Cpoiicta. T
CP/IP.CBoiictBa.O6miue. UDP KontporbHas
Hcnonb3oBaTh tracert -w X
N cyMMa
CIIEe YOI
[P-anpec.Macka
TIOJICETH
Ethernet.T IPv4 Mapavetp. Paswep nslookup [noJrecurse| TCP.PSH
OIIUHU
C OMOIILI0
11 |DNS Tlomonoue | 2110ps tpadtafipconfie Macra
?gg;gg;;:]:;{jj;;{ HEIC DHCP-coo01mennem BBIIABAEMON X
3anpoca u DHCP- uHpopMaLuu

COOOIICHHEM OTBETA

16

MAC.OUI

DNS.Otser.Tun (npsimas

3a/a4a)

C IIOMOIIIBIO
aHaynmu3aropa
Tpaduka y3HaTh
Bpems Mexay TCP-
CErMEHTOM «3arpoc
Ha YCTaHOBKY
COCJIMHEHUS» U
TCP-cermenTOM
«IOATBEPXKICHUE
YCTAaHOBKH
COCJTMHEHUSD)

DHCP.AA xinueHTa

IPv4.ITapamerpsl. laHHbI
e

arp —v

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

DNS.3anpoc.Mms

17

MAC.Anpec
untepdeiica

IPv6.IP-anpec
HMCTOYHHUKA

TCP.Homep
MOATBEPIKICHUSI

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

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

nslookup Is -t TYPE

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

18

ARP.Tun cetn

Haiitu HeckobKO
CaliToB, Mepenaromnx
undopmanuto nmo TCP
TPOTOKOITY

DNS.OtBet.Bpemst
JKM3HH (TIpsiMast
3aa4a)

DHCP.IP-anpec
KJINEHTA TeKYLITHH

ipconfig /showclassid

ICMP.Tun

IPv4.Cmemenue
(dparmenra

X

19

ARP.Tun npotokosna

IPv4.ITapamerpsr.Kon
onuuu

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

DHCP.Ums
DHCP-cepBepa

ipconfig /registerdns

UDP./lanHbie

TCP.Ilopt
HCTOYHUKA

X

Ethernet.Pad TCP.IlopT npuémuuka DHCP.Cexynust
(mpsimasi 3a1a4a)
12 [Pv4 Unentudukato
ipconfig /all ping —j p naxera X
C MOMOILBIO YTUIIUTHI
Ethernet. FCS arp 3aKPBITH AOCTYTL IPv4.Bpewmst xu3un DNS 3anpoc. Tun
CBOETO KOMITBIOTEpA B (npsimast 3aaua)
13 WntepHet
DHCP.IP-agpec
nslookup [no]search tracert -j KITUCHTA X
TpeIaraeMbIi
TCP.Howmep B
[Pv4.Tun cepsuca.T DHCP.Tun AA MOCTIeI0BATENbHOCT DNS 3anpoc Kiace
u (oOpaTHas 3aga4a)
DKCIEepPUMEHTATBHO
14 | y3HaTh 0 KAaKOMY
HPOTOKOITY L
BBITIOJTHSACTCS IPOCMOTP ping —w arp -4 X
CTpaHUI] CaliTOB B
Opaysepe
MAC. B ayansibiii DNS.OtBer./lanusie [Pv6.Pa3mep nons DHCP.B
(oOpaTHas 3a1a4a) JTAaHHBIX
15 ICMP.KouTponbHas
ipconfig /renew tracert —d ~ROHTPOTIbHA X
cymMMa

20

VY3Hate puznueckuii
azpec Apyroro
KOMITBIOTEPA

IPv4.ITapamerpsr. CF

DHCP.Unentuduxa
TOpP TPaH3aAKILHH

DNS. JlononnHuTEe TR HA
st uaopmanus. Bpemst
*U3HH (oOpaTHast
3aja4a)

nslookup Is -a

ipconfig /setclassid

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

21

nslookup type=X

ICMP.JlononHuTENBHOE.

Wnentudukarop

TCP.RST

DHCP.Omnuun. Tun
OIIUHU




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

Hacrpoiika

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

Jononuurensuo.DNS.J |uapopMannu
00aBUTh
ARP.AA otnpasutens | [Pv4.lanmbie DNS.OtBet.Ms DHCP.Omniuu. JlanHbI
(npsimasi 3aj1a4a) e
Hacrpoiixa
OC.O6uwe.CroiicrBa.T |.
23 | CP/IP.Croiictsa.Oume,| PeOM18-DNS-cepsepbi 8|
BbI1aBaEMOii ping —f X
Jomnonuurensuno.Ilapam S ——
erpsl IP.OcHoBHBIE pMmat
110361, J{06aBUTH
'Y3HaTh KOJIUYIECTBO
CEeTeBBIX KapT B
JIOKAIIbHOU CeTH,
CHETaHHBIX TEM XK€e nslookup class=X TCP.Pa3mep okHa DHCP.Omuun. lanne:
e.Tun coobmenns
MPOU3BOUTEIIEM, YTO
24 |cereBas KapTa HalEro
KOMIIBIOTEpA
DNS.ITomrOMOUYHBIE
IPv6.Crnenyrommii cepBepsl UMEH. [lmnHa .
ping —t X
3aroJIOBOK noJist JaHHbIX (0OpaTHas
3aja4a)
ARP.AA nonyuatens ICMP.Kox TCP.Kontponbsras | DNS.Unentudukarms
cyMMa (npsimas 3ay1a4a)
25 HaCTponuKa 1pconﬁg.DHyCP-cep3ep B Ipy 4 Tporoxon
OC.CaoiicrBa.llognep:x |BblgaBaeMoil X
BEPXHEro ypOBHS
ka.Tun agpeca uHpopMaUH
DNS.Konuuaectso
3amuceit
ARP.JIA otmpaButens |JONOJTHUTEIBHON nslookup [no]msxfr |IPv4.Homep Bepcun
uHpopManuu (mpsmas
26 3aada)
N ipconfig. Apenna
Hacrpoiixa HonyieHa B
OC.Cgoiictsa.llognepx |ping —1 Y . X
xa.IP-azpec BbI1aBaEMOMH
) nHpopManuu
27 |nslookup server NAME DNS.Tun 3anpoca IPV6".IP-az[pec TCP.Ilapamerpsr. Tun
(obparHast 3aa4a) IpUEMHUKA onuuu

30

Ethernet.npeamOyna (6e3
SFD)

tracert. KonnuectBo
MIPBDKKOB B BBIJaBaeMOit
nHpOpMAIUH

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

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

cepBepbl UMEH.Bpemst
KH3HU (OOpaTHast
3aja4a)

ka.OCHOBHOM 11IJTH03

searchlist=N1...

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




UHpOpMaAIU

pxka.IllompoGHOCTH.
DNS-cepsep

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

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

Jlabopamopnas paboma Ne2. [Ipoexmuposanue gvluuciumenvuvix cemeil. Memodvl

meopuu 2pagos 0 pacuéma cemeii cea3u.

Llens paboThI: H3yueHHE TeOpUH rpadoB s pacyéTa ceTel CBI3H.

Bapuantsr 3apanuii:




Jlabopamopnas

paboma

No3. Ilpoexmuposanue

BbIYUCIUMETIbHbLX cemeil.

Bap. 4
CTOMMOCTH NIUHWIA

Bap. 5
CTOMMOCTH NIUHWIA

Bap. 6
CTOMMOCTM NIMHWIA

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

MOTOKKM K LeHTpy

[MOTOKKM K LeHTpy

[MOTOKKM K LieHTpY

[3 luentp[4 [3]-12

[2]4]-]5]3 Juenrp

[13] - [16]14 Juentp[12

[MponyckHaa cnocobHoc T
KEKOO0A NWUHUK = 5

Mponycksaa cnocobHocTe
Kakd0A NuHuM = 7

Mponycksana cnocobHocTe
KaKA0W NMUHKUKM = 26

Bap. 7
CTOMMOCTH NHUHKMA

Bap. 8
CTOMMOCTH NHUHKMIA

Bap. 9
CTOMMOCTH NHHUA

A[B| C [DIEJF|[ [A[B]C|D] E [F A B [C|[D[EJF
A| 14| 14 [16|15[12|[A| |9 (10| 8 | 11 [10][A 5 |7 ]1]23]22
B 2 [16]18[14|B 57|28 |9]|B 198 [2123
C 31[11[18 C 5 7 |9]C 26 |25 |21
D 12[15|D 36 |8 D 2121
E 13| E 6 |[E 20
F F F

OnmumanbHull aneopumm HOCMpPOeHUss MUHUMAIbHOU Cemu ¢ 3A0AHHbIMU OCPAHUYCHUAMU.

Lenp paboThI: U3yUCHUE aJIrOPUTMOB POSKTUPOBAHUSI IEHTPAIN30BAHHBIX CETeH
MHUHHUMAJIbHOM CTOMMOCTH C 33[JaHHBIMU OIPAaHUYEHUAMH.

Bapuantel 3ananuii:

[NOTOKM K UeHTpyY

[NoTOKW K UeHTpY

MNoToKK K UeHTpy

[6 7 Juenp[4] - [6

[6[-14[5 [uentp[5

[10 juenTp[11[14] - ]9

MponyckHasa cnocobHocTh
KaxkmoW nuHMm = 11

MponyckHasa cnocobHocTh
Kawa0n NuHKm = 9

MNponyckHaa cnocobHOCTh
Ka o0l MMHMK = 21

Bap. 10
CTOMMOCTH NIMHMIA

Bap. 11
CTOMMOCTH NIMHMIA

Bap. 12
CTOMMOCTH NIMHMIA

A[B]C[ D [E[F| JA[ B [CIDJEJF|[ JA[B]CIDJE] F
Al [7[13] 14 [1a[16|A| | 21 [19] 4 [27[16]|[A| [14[12][13[21] 16
B 12 29 [0 [18]B 17[31]10]9 |[B 12[16] 1| 18
C 10 [1]9[C 14[15[13|[C 28[15] 17
D 2016 D 24]19][D 27] 19
E 17][E 8 |[E 7
F F F

[OTOKM K LEHTPY

[MoTOKM K LEHTDY

[OTOKM K LEHTPY

(6169 juentp[ 8 [ -

[Bluentp[ 5[ -[3 T4

f1[18]13] - [10]uenTtp

[MponyckHasa cnocoQHOCTL
Kaxaon NHUKM = 15

MponyckHasa cnocoQHOCTE

Kaxaon NMHWM = 7

MponyckHaa cnocodHOCTL
Kaxwaon NHUKM = 22

Bap. 13
CTOMMOCTH NIMHWIA

Bap. 14
CTOMMOCTH NHUHWIA

Bap. 156
CTOMMOCTH NMUHKIA

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

A [B[C|DJE]F A [BIC|DJEJF| [A][BJCIDJE] F
A 1[16[14[21]8 [A 16[12[16/16]|8 |[A| |5]4]9[3] 9
] 15]32[18[4 | B 16173914 |B Bl7 (9] 4
C 11[16[19| C 4[1]7]C 5[7] 5
D HEE 12]23|D 5] 43
E 14| E 15 [E 3
F F F

MNoTokM K ueHTpy

MNoToKM K LeHTpy

[NoTOKW K UeHTpy

[uentpl207 - [28]27 |21

luentp[13[18]14] 9 [ -

[71-15]418 Juentp

[MponyckHaa cnocobHocTb
KeKOon NMHAW = 47

MNponyckHaa cnocobHoCTh

MponyckHaa cnocobHocTe

Kawaon NUHUK = 26

KO0l NuHuK = 11




Bap. 16
GTOMMOCTH NUHKIA

Bap. 17
CTOMMOCTH NHMHWUA

Bap. 18
CTOMMOCTH NUHKMIA

MAHTHI 3aJaHUMN:

A [BIC|D|E|F

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

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

A 12[15[18| 0 [8 |A| [22]15] @ [20]8 [A[| [2A[A7[i7] 14 |7
B 18[11[11]21|B 8| 15 [14[18]B 14]25| 11_[17
C 147 ]9]C 73 |14[18|C 14 21 _[18
D 19[13| D 8 [13|D 8 [13
E 8 |E 9 |E 16
F F F

[MoToKKM K LeHTpy

MNoToKM K LeHTpy

[MoTOKK K UeHTpyY

luentp[ S [8] -] 7]8

[-[2[1Juenmp[ 4[4

[7]4]8]- [uentp[ 4

MponyckHaA cnocofHoCTb
KagoW NMHuKM = 16

MponyckHaA cnocobHOCTh

KaoKaon NUHUK = 5

MponyckHana cnocofHocTh

KaxkooW nuHum = 11

Bap 19
CTOMMOCTH NUHKIA

Bap. 20
CTOUMMOCTH NUHKUIA

Bap. 21
GCTOMMOCTH NUHWA

A[BJ[C| D [E[F| [A] B [C|[DJEJ[F A [B[C|DJEJ[F
Al _[12[11] 16 |24]9 |A 13 _[11] 8 [24[11]A 21|8[9]2]18
] 1] 14 [11[12]B 2726]18[14|B 7 [21[14] 7
C 5_[1B[17]C 15[29[17|C 5 (1414
D 15[13| D 15[ 8 |D 12[19
E 14| E 12[E 12
F F F

[MoTokM K UeHTpy

MNoToKKM K UeHTpy

MNoToKM K LeHTpy

[12]11[13]uenTp[12] -

[ - Juentp[13]12]16] 9

luentp| 8 [13] 9] - [9

MponyckHaa cnocofHOCTb
KaKmoW NMHMK = 25

MponyckHaa cnocofHOCTb
Ka oW NMHKMKM = 25

MNponyckHaA cnocobHOCTh
Ka o0l NMHuMK = 18

Bap. 22
CTOMMOCTH NIMHWIA

Bap. 23
CTOMMOCTH MUHWIA

Bap. 24
CTOMMOCTM NIUHKIA

A[BJC| D [E[F| [A[BJC|DJE] F A[B]C|[D[ E [F
Al 89| 8 [2][9|A| [21]18]8 2| 13 [A| [16[13[18] & [12
B 11] 13 [16]8 | B 23] 323 & |B 2[13[ 10 |8
C 15 [ 8[16]C 58] 21 |C 24] 8 |11
D 15[13| D 15] 13 _|D 14_[14
E 18 E 2 |E 11
F F F

MNoTOKM K LeHTpy

[MOTOKW K LeHTpy

[NOTOKK K LeHTpy

[6 [8]9Juentpl - [ 7

[6]-18[416 Juentp

[5]14719] - luentp[10

MNponyckHaa cnocobHoCTh
Kawaon NuHan = 15

MNponyckHaa cnocobHoc T

KaOoon NuHun = 11

MponyckHana cnocobHocTe
Kaa0A NUHKM = 12

IIpumeuanue: - B 3HaUCHUH MIOTOKA O3HAYALT, YTO JAHHAS BEPIIMHA HE HCIOJIb3YeTCs B rpade uist anropurma

Yannu-Paccena.

Jlabopamopuas paboma Ne4. Kommymayus kananos, coobueHutl, nakemoe.

Lens paboThI: M3yueHHE METO/Ia KOMMYTAIMH KaHAIOB, UCCIICA0BAHUE XapaKTEPUCTHK CETH,
OCBOEHHE METOIMKH MOJIeIHpoBaHus Ha DBM.

Meton Merton
Ne kommyTa TI'pag Ne kommyTa
Ji070%4 U
113

1 KK 113 31 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




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

Crpykrypa 1 dopma otuera o J1abopaTOpHOU paboTe

Jlabopamopuas paboma Nel. Hzyuenue cemesvix npomoKoi08 u Ymuaum

1
2
3

Less paGoThl.

BapuanT 3ananus.

JI1st Ka)Xmo¥ yTUIIMTHI M OKHA HACTPOMKH:

3.1 Kparkoe onucanue.

3.2 Ilpumep HCHOIB30BAHHUS.

Cetesbie mapametpbl OC (ceTeBbie HHTEPPEHCHI, afipeca, MacKu, PeKUMbI, TAOIHIbI 1

mnp.):

4.1 HcxoaHsle 3HAYSHHUS.

4.2 Belnenenue Tex nNapaMeTpoB, KOTOPbIE MOXKHO U3MEHSTH C IOMOIIBIO H3y4aeMbIX
CETEBBIX YTHIUT U OKOH HACTPOCK CETH.

Pe3ynbraThl M3yueHHs] 3aJaHHBIX B BapHaHTE MapaMeTPOB CETEBBIMH YTHINTAMH,

HacTpoiikamu OC, aHanu3atopoM Tpaduka M JPYrHMH HOAPYYHBIMH CpPELCTBAMU.

Jlst kaXkoro mapamerpa:

5.1 Onwucanue Ha3HAYCHUSI yTUIIUTHI (IIPOTOKOJIA) K KOTOPOMY OTHOCHUTCS TapaMeTp.

5.2 OnwucaHue Ha3HAYCHUS TapaMeTpa.

5.3 Kparkuii CIOBECHBI alrOpPUTM pPabOTHI C MapaMeTpoM (eciu mopadboTaTth C
apamMeTpoM BO3MOIXKHO).

5.3.1 [IIpoBectr eMOHCTpaLHIO PabOTHI C MapaMETPOM IIPETIOIABATEIIO.
5.4 Jloka3arensCTBO HEBO3MOXKHOCTH pabOThI ¢ mapameTpoM (eciau mopaboTath ¢
rapamMeTpOM HEBO3MOJXKHO).
Ilocne 3aBepmieHnst paboTsl Bce KpUTHUHBIE ceTeBble mapameTrpsl OC Heo6XxoauMo
BEPHYTh B HCXOJHOE COCTOSHUE.
BriBOBI.
CHuCcoK UCIOIBb30BAHHBIX HCTOYHUKOB.

Jlabopamopnas _paboma Ne2. Ilpoexmuposanue evluuciumenvhvix cemei. Memoool

meopuu zpad)oe ons pacuéma cemeii c8:3U.

1

4

5

Lens paboTsr.

Bapuanr 3amanus ¢ rpadom cetu.

Pe3ynbTaThl HCCIIEIOBAHUS 3aJaHHOTO rpada CeTu.

3.1 Ompenenuts Tun rpada (HCOPUSHTUPOBAHHBIN, Oprpad), CMEIIAHHBII).

3.2 HaiiTi HHIMICHTHbBIE BEPLIMHBI, pEOpa U IyTrH.

3.3 Haiiti cMeXHBIE BEpIINHBI, pEOpa U TyTH.

3.4 Omnpenenuts sBisietcst iu rpad MmyasTurpadom.

3.5 Haiitu nemm rpada.

3.6 ns omHOM mapbl BepIIMH HAaWTH ABa MapuipyTa, [Ba IIyTH, [BE LEMH, JBE
HPOCTBIE LETTH.

3.7 Omnpenenuts cBA3HOCTH Ipada.

3.8 Omnpenenuts paguyc rpada.

3.9 Omnpenenuts quamerp rpada.

3.10 OnpeznenuTh LEHTPAIBHYIO BEpIIUHY rpada.

3.11 Ompenenuts nepudepuiiHyro BepunHy rpada.

3.12 HaiiT MakcUMaJbHYIO M1 MUHUMAJIbHYIO KJIMKH Tpada.

3.13 Omnpenenuts ABiseTcs U rpad miaHapHBIM.

3.14 Ompenenuth creneHu (BaJC€HTHOCTH) BCEX BepIIUH rpada.

3.15 Omnpenenuts peryisipHOCTb rpada.

3.16 HaiiTu raMuIbTOHOB Iy Th rpada.

3.17 HaiiTi raMUJIBTOHOB LIMKJ rpada.

3.18 Haiitu siinepoB myTh rpada.

3.19 Haiitu s#inepoB uuki rpada.

3.20 [Ins omHOM mapbl BEpUIMH MOCTPOUTH TPH PA3CNSIOUIMX MHOXECTBA Pa3HOM
MOIIHOCTH.

3.21 [lns omHOW maphl BEpPIIMH TOCTPOUTH TPH OTHCISIONIMX MHOXKECTBA Pa3HOM
MOIIHOCTH.

3.22 Haiitu mapaup rpada.

3.23 [Ins onHOM mapsl BEPLIMH NOCTPOUTH TP pa3pes3a pa3HON MOIIHOCTH.

3.24 TlpowmunoctpupoBath Ha rpade BepunHHyI0 GopMy TeopemMbl Menrepa.

3.25 TlpowmntoctpupoBaTh Ha rpade ayrosyto Gopmy Teopembl Menrepa.

BriBobI.

CIHCOK HCIOIb30BAHHBIX HCTOUYHHUKOB.

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

OnmumanbHblll ar2opumm ROCMpPOeHUss MUHUMATILHOU cemu ¢ 300aHHBIMU O2CPAHUHCHUAMU.

1.

Lenp paboTsL.

2. BapuaHr 3a1aHusl.
3. ®opManu30BaHHOE OMHCAHUE ATTOPUTMOB.

3.1 Kpyckina.



3.2 Ilpuma.
3.3 Yanaun-Paccena.

4. Onucanue ¢ AeTanu3anueii mo maram, ¢ rpagamu Kaxmoro perrerus Ai (C 0coObIM
BbIJIeIeHHeM JMHUIT MHOXKecTB N U W) IPUMEHEHHs aJIlOPUTMOB JUISl HAXOXKIACHUS
MHHUMAJIBHOTO JIEPEBa, YIOBIETBOPSIOIIETO 38 JaHHBIM OTPaHUYCHUSIM.

4.1 Kpyckia.
4.2 Ilpuma.
4.3 Yanau-Paccena.
5. BhIBOABI.
6. CHHCOK HCIIOIb30BaHHBIX HCTOYHUKOB.

Jlabopamopuas paboma Ned. Kommymayus kananos, cooouieHuil, naKenoa.

-

Lens paGoThL.

2. BapwuaHnr 3amaHusi.

3. Ommcanue HCCIEAYEMOro MeToJa KOMMYyTalMd. BpemeHHas aumarpamMma nepenadu
COOOILIEHHS.

4. Brok-cxema aaropuTMa HMHTALHOHHOTO MOJACIMPOBAHHS BPEMECHHBIX COOTHOLICHH,
BOZHHMKAIOIMX IIPU Iepejade COOOLIeHUH MO 3aJaHHOMY Y4YacTKy CeTH JJIs
HCCIIEyeMOr0 METOJa KOMMYTAIHH.

4.1 IlpoBepka ceTH Ha OTCYTCTBHE TYIHMKOB (TyMHK — 3TO OECKOHEYHO J0JIroe
O’KHJIaHUE OCBOOOK/ICHHS Y371a KOMMYTAILlUH).

4.1.1 B cnyuae oOHapy»XCHHUSI TYIHKa, OPEIIOKUTh CBOW BapUAHT M3MEHEHHS
cerd (HampaBleHHMs IOTOKa, rpada, W JAp.) M cOrjlacoBaTb €ro ¢
IIPEo/aBaTesIeM.

5. TIoapobuoe ommcanue pe3yibraTa ‘MPOKPYTKH aNropuTMa (PYyYHOTO BBIMOTHEHHS

QJITOPUTMA HAa HECKOJIBKMX BHIOPAHHBIX BXO/HBIX 3HAUCHUSX).

Wcxoanblii Ko HANMKMCAHHOM MTPOTrPaMMBbI.

JleMoHcTpalys paboThl IPOrpaMMBl.

Pe3ynbTaThl HCCIIEIOBaHUS XapaKTEPHCTHK CETH.

8.1 Tabnuipl 3Ha4CHHUH, rpapUKH.

9. BoBoubl. AHanu3 pe3ynbraroB  uccienoBaHusi. CpaBHEHHE pe3ylIbTaTtoB ¢
BapUaHTaMHU PYTHX METOJIOB KOMMYTALMU Ha TOM ke rpade.

10.Crucok HCHOIBb30BaHHBIX HCTOYHHUKOB.

N

TpeboBanusi K 0OPMICHHIO 0TYETA O Ja00paTOPHO# paboTe
Cozaepxanue OT4€Ta JODKHO TOYHO COOTBETCTBOBATh YKa3aHHOMY B 3amaHuu. OT4ér
JIOJDKCH OBITh MPEAOCTaBICH HAa OYMa)KHOM HOCHTEIE.

11.3. Meroauueckue yka3zaHust Uil 00YYarOIMXCS MO MPOXOXKICHUIO CAMOCTOSTEILHON
padoTsI

B x0/ie BBINOJIHEHHUS] CAMOCTOSITENILHON paboThI, 00y4arOUIMIiCs BBIIOIHACT paboTy IO
3aIaHHI0 M [IPH METOJMYECKOM PYKOBOJCTBE IpErojaBatesis, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHsI.

i obyuaromuxcs mo 3a04HOH (opme 0OydeHMs, CaMOCTOSATENbHAas paboTa MOXKET
BKJIFOUATh B ce0si KOHTPOIBHYIO paboTy.

B mporiecce BBIMONHEHUS] CAMOCTOSTENBHONH PaboThl, y oOyuatouierocsi popMupyercs
Lesiecoo0pasHoe IIIaHMpOBaHHEe paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
1 HAaBBIKM B YCBOCHHH WM CHCTEMATH3alMH HPHOOPETAEMBIX 3HAHHIA, 00ECIIeYnBaACT BBHICOKHI
YPOBEHb YCHEBACMOCTH B MEpPHOJ OOYYEHHS, MOMOraeT IMOJYYUTh HABBIKH IOBBILICHUS
po(heCcCHOHABHOTO YPOBHSL.

MeToMuecKUMH ~ MaTepuajaMH,  HANpaBiISIOIMMH  CaMOCTOSTENIbHYIO — padoTy
00yYarOLIUXCSASBISIOTCS

—  y4eOHO-METOANYECKHIIA MaTepHa M0 JUCIHUILIHHE;

—  MaTrepuabl JeKIHH.

11.4. Meroanyeckue ykazaHusi Uit OOy4alOHIMXCsA IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
00y4aromuXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LIeNbI0 OLIEHUBAHHS XO/a OCBOCHUS
JTUCLMILTHHBIL.

11.5. Meronuveckre ykazaHUs JUIsi OOYYArOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOYHON
aTTeCTaIMH.

IIpomexyrouHas  aTrectanusi  OOY4YalOIIUXCS — NPEAyCMaTPUBAET  OLICHMBAHUE
MIPOMEXYTOUYHBIX M OKOHYATEIBbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuminHe. OHa BKIIOYAET B
celst:

— D9K3amMeH — (opMa OICHKM 3HAHHM, MOJNyYCHHBIX OOY4YaloIIMMCS B Ipolecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NIPUMEHATh WX JJIsI PEUICHUs IMPaKTHYECKUX 3amad. DJK3aMEH, KaK IPaBWIO, IPOBOIUTCS B
MepUOJ DK3aMECHAIMOHHOW CEeCCHMM M 3aBEpIIAeTCs AaTTECTAllMOHHOW OLCHKOH «OTIMYHO,
«XOPOILO», «yJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIEHOY.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne

MPOTOKONA
3acelaHus
Kagenpsl

IToamuce
3aB.
kadempoit




