MUWHHUCTEPCTBO HAYKH K BBICIIET'O OBPA3OBAHUS POCCHUMCKON
QEJIEPAITMH
®eziepanbHOE TOCyIapCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEKIEHHE BBICIIET0
obpazoBanus
"Kasancxuit (IIpusomkckuit) Genepansrbiii yausepeuTer”
Enadysxckuit wucturyr (pumman) KOV

. YTBEPIKJIAIO

EnaGyskexorg utictatyra KOV

TporpamMma quCUMIUIMHEL (MOZYIH) -

Kommnbroreprbie cetu

Hanpasnenne nmoxrorosku: 44.04.01 - IMeyarormyeckoe 06pasoBanme
ITpoduns noarorosku: Iudporoe obpazopanue

Kpanmupukamms BEIIyCKHIKA: MATHCTD

®opma oOyueHus: ounas

S3pIK 00yueHus: pyCCKui

Ton navana o0y4enusd o o6pasosarenbHoi mporpamme: 2023




Coaep:xanue

1. Ilepedyens MmIaHUPYEMbIX PE3yJILTATOB O0YYEHHS MO JUCLUILIMHE (MOAYJIIO), COOTHECEHHBIX C INITAHUPYEMBIMHU
pesynbratamu ocBoenust OIIOII BO

2. Mecro mucuumunHb! (Moxyist) B ctpykrype OITOII BO

3. O0beM AuCUMIUIMHBI (MOZYJSI) B 3a4ETHBIX EAMHHIAX C yKa3aHHMEM KOJIMYECTBA 4YacOB, BBIACICHHBIX Ha
KOHTaKTHYIO paboTy oOydaromuxcs c mperogaBaTesieM (0 BUAaM YUeOHBIX 3aHSATHI) W Ha CAaMOCTOSTEIBHYIO paboTy
oOyJarormuxcst

4. ConepxaHre TUCHHIUIAHBI (MOIYIIS), CTPYKTYPHUPOBAHHOE TI0 TeMaM (paseniaM) ¢ YKa3aHHeM OTBEICHHOTO Ha
HUX KOJMYECTBA aKaJeMHYECKIX YaCOB M BHIOB YUCOHBIX 3aHATHH

4.1. CtpyKTypa 1 TeMaTHIECKUH IJIaH KOHTaKTHOHW ¥ CaMOCTOSTENbHOW PaOOTHI MO AUCIHUILTHHE (MOIYIIIO)

4.2. ComeprkaHue OUCITUTUTAHBI (MOJIYJIs)

5. Ilepeuenp yueOHO-METOAMIECKOTO OOECTICUEHHs ISl CAMOCTOATENLHOM paboThl 00yYaronuXcs 1Mo TUCIUIIHMHE
(Momymo)

6. DOHA OLICHOYHBIX CPEJICTB MO AUCHUILIHHE (MOIYIIIO)

7. Ilepeuens nureparypbl, HEOOXOAMMOH JUIsSi OCBOSHHS IUCIUATUIMHEI (MOYJIs)

8. [lepeueHb pecypcoB HHGOPMAITHOHHO-TEICKOMMYyHHUKAITMOHHON ceTh "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHSI
JUCIUTUIAHBI (MOTYJIS)

9. Meromudeckre ykazaHus Ui 00y4JaromnXcs 0 OCBOCHHUIO JUCIUTUTHHBI (MOIYIIs)

10. [epeyenp MHGOPMAIMOHHBIX TEXHOJIOTHIA, HCIIOIB3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTeIB-HOTO mMpoliecca
M0 JUCIUIUTHHE (MOIYII0), BKIIIOYAs IIePeUeHb MPOTPaMMHOTO oOecriedueHus U HH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM
(TIpu HEOOXOAMMOCTH)

11. Onmcanne MaTepHatbHO-TEXHIIECKOH 0a3bl, HECOOXOIUMOMN IS OCYIIECTBICHUS 00pa30BaTEIEHOTO TIpoIIecca
0 JUCIUTITHHE (MOIYITIO)

12. CpexncTBa amanTauu MperofaBaHisl JUCIUTUIAHBL (MOAYII) K TOTPEOHOCTAM O0YJarOIINXCsl MHBAIHMIOB W JIHIL
C OTpaHHMYCHHBIMH BO3MOXHOCTSMU 3T0POBBS

13. Ilpunoxenue Nel. @OHJ OLIEHOUYHBIX CPEACTB

14. ITpunosxxenue Ne2. [lepeuens nmurepaTypbl, HEOOXOIUMOH JJIs1 OCBOCHUS JUCIUILIIMHBI (MO/TYJIs)

15. Ipunoxenue Ne3. IlepedeHb WHPOPMAIMOHHBIX TEXHOJOTHMU, HUCIONB3YEMbBIX JJIS OCBOCHHS TUCIIMILTHHBI
(MomyJst), BKITIOUasi epedeHb NPOrpaMMHOTO 00eceYeHus i MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Mporpammy nmucuumiuHbel pazpaborain(a)(u) noueHT, K.H. (mouent) MwunkuH A.B. (Kadenpa maremaruku wu
NPUKJIJHONW HHPOPMATHKN)

1. [lepeyeHs MUIAHUPYEMBIX Pe3yJIbTATOB 00YUeHHUS MO AUCHUILIMHE (MOIY.II0), COOTHECEHHBIX C MIAHHPYEMBIMH
pe3yabTaramu ocBoenust OIIOII BO

OOyuarommiicsi, OCBOUBIINK AUCIUILTHHY (MOIYIIB), JOJDKCH 001aaTh CICAYIOIIMMA KOMICTEHITHSIMU:

Iugp Pacmiundposka
KOMIeTeHIINN NMpHOOpeTaeMoii KOMIEeTeHIINT
[K-1 CriocoOeH caMOCTOATENbHO W B KOMaHIIE OCBaMBAaTh IM(POBBIC WHCTPYMEHTH HA aIllapaTHOM H

[IPOTrPaMMHOM YPOBHSX.

IK-1.1 3HATH TEXHOJIOTMM M3Y4eHHs LH(POBBIX WHCTPYMEHTOB Ha allapaTHOM M MPOTPAaMMHOM YDPOBHSIX|
CaMOCTOSATENIBHO U B KOMaH/e

[K-1.2 YMeTh OocBaMBaTh CaMOCTOSITENIFHO M B KOMaHJe LU(POBBIE HMHCTPYMEHTHl Ha amllapaTHOM U
[IPOIrPaMMHOM YPOBHSX

IK-1.3 Bnaners CHOCOOHOCTHIO OCBaMBaTh CAMOCTOSNTEIBHO M B KOMaHJAE HHU(POBBIC MHCTPYMEHTHI Ha
AIIapaTHOM U IIPOIPaMMHOM YPOBHSX

IK-2 CnocobeH  NpOeKTHpoBaTh  MH(MOPMALMOHHO-00pa30BaTENbHOE  IPOCTPAHCTBO HA  OCHOBE
MCTIONB30BAHMS IIU(POBBIX HHCTPYMEHTOB, B TOM YHCIIE CETEBBIX

[K-2.1 3HaTh U(POBBIE MHCTPYMEHTHI, B TOM YHCIE CETEBBIC, NPHUMEHSAEMbIC ISl MPOCKTUPOBAHHS
mH(pOpManMOHHO-00pa30BaTENFHOTO MTPOCTPAHCTBA

[K-2.2 YMeTh mpoekTupoBaTh HHPOPMAIIMOHHO-00pa30BaTeIbHOE POCTPAHCTBO Ha OCHOBE MCIIOJIb30BAHMS
L (POBBIX MHCTPYMEHTOB, B TOM YHCIIE CETEBBIX

IK-2.3 Bnanets criocoGHOCTBIO IPOEKTHPOBATh HHPOPMAIMOHHO-00pa30BaTeIbHOE MPOCTPAHCTBO HA OCHOBE
MCTI0Ib30BaHuUs IU(GPOBBIX HHCTPYMEHTOB, B TOM YHUCIIC CETEBBIX

OOy4arouiicsi, OCBOUBIIMNIT JUCLUIUIMHY (MOJYJIb):

JlomxeH 3HaTh:
- VHHOBAIIMOHHBIC TEXHOJIOTHM W3y4eHUS NU(POBBIX HMHCTPYMEHTOB Ha aIlllapaTHOM M MPOTPaMMHOM YpPOBHSX
CaMOCTOSITENIFHO U B KOMaHJIE;
- T(POBBIE UHCTPYMEHTHI, B TOM YHCIIE CETEBbIE, IPUMEHSEMBIC JUIS TPOSKTUPOBAHUS MH()OPMALMOHHO -00pa30BaTeIbHOTO
MIPOCTPAHCTBA C YU4ETOM 0COOEHHOCTEH 00pa3oBaTeIbHOM CPEIbI.

JlomkeH ymeTh:
- OCBaMBaTh CaMOCTOSTEIBHO M B KOMaHJAE WHHOBAMOHHBIE IU(POBbIE MHCTPYMEHTHI HA allapaTHOM M IPOTPAMMHOM
YPOBHSX, OLICHUBATh BO3MOKHOCTH M OTPAaHMYEHUs] HU(PPOBBIX CPEACTB 00YUEHHS ISl peIIeHus 3a/ad NpohecCHOHaIBHOM
JIeITeIIbHOCTH T1e1arora;

- MPOEKTUPOBATH MH(POPMAIIMOHHO-00pa30BaTEeIbHOE MPOCTPAHCTBO C YYETOM OCOOCHHOCTEH 00pa3oBaTeIbHOW Cpeibl Ha
OCHOBE HCIIOJIb30BaHUs IU(PPOBBIX HHCTPYMEHTOB, B TOM YHCIIE CETEBBIX.

Z[OJ'DKCH BJIaACTh:

- CITOCOOHOCTHIO OCBaMBATh CAMOCTOATENHEHO U B KOMaH /1€ II(POBBIE HHCTPYMEHTHI Ha alllIapaTHOM U IIPOTPaMMHOM
YPOBHSIX;

- CIIOCOOHOCTEHIO IPOCKTUPOBATH I/IH(i)OpMaIII/IOHHO'06p330BaTCHLHOC MPOCTPAHCTBO C y4yeToM 0COOEHHOCTEMH
06pa30BaTCJ’[LHOﬁ Cpeabl HA OCHOBE UCIIOJIb30BAHUA III/I(l)pOBI)IX HWHCTPYMEHTOB, B TOM YHCJIC CETCBbIX.

2. MecTo qucHUILIMHBI (MoayJisi) B ctpykrype OITIOII BO

JanHas mucuuioinHa (MOAYIs) BKioueHa B pasnen "b1.B.01.02 Jducuummuae! (Moxyu)" OCHOBHOW POQeCCHOHATBHOM
obpazoBarenbHOi nporpammbl 44.04.01 "Ilenarormyeckoe obpaszosanue (LlnppoBoe oOpasoBaHMe)" M OTHOCHTCS K YacTH,
¢hopmupyemoit Y4aCTHUKaMU 00pa3oBaTeIbHBIX OTHOIIECHHUI.
OcBauBaercst Ha 2 Kypce B 3 ceMecTpe.

3. O0beM AUCHMIUVIMHBI (MOAYJs) B 3a4eTHBIX eIMHMIAX € YKA3aHMEM KOJHUYeCTBA 4YacOB, BblIeJEHHbIX Ha



KOHTAKTHYI0 padoTy 00y4aromuxcs ¢ npenojaapareyieM (10 BUAAM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEJILHYIO padoTy
o0yuammnxcs

OO0m1ast TpPyA0EeMKOCTh TUCIHIUTHHBI COCTABIISICT 4 3a4eTHBIX(bIe) enquHnL(bl) Ha 144 gaca(oB).

KonraktHas pabora - 32 waca(oB), B TOM dYHcie JIeKIUH - 16 daca(oB), mpakTwdeckwe 3aHATHS - 16 waca(oB),
nmabopaTopHbIe paboTH - 0 yaca(oB), KOHTPOJIb CAMOCTOSTENBHOM paboTsl - 0 gaca(oB).

CamocrosrenbHas paboTta - 76 gaca(oB).

Kontpons (3auét / sx3amen) - 36 gaca(oB).

dopma MpoMeXyTOYHOTO KOHTPOJISI JTUCHUIIIIMHBL: 9K3aMeH B 3 CEMeCTpe.

4. Conepaxanue TUCIMILIAHBI (MOIYJIs1), CTPYKTYPHPOBaHHOE N0 TeMaM (pa3JeaM) ¢ YKa3aHHeM OTBeJAeHHOI0 Ha
HHX KOJIMYeCTBA aKa/ieMHYeCKHX YaCOB U BU0B Y4eOHBIX 3aHATHIA

4.1 CtpykTypa ¥ TeMaTH4YeCKHUIl IVIAH KOHTAKTHON U CAMOCTOATEIbHOI padoThl MO0 JUCHMILTUHE (MOLYJIIO)

Buapl 1 yacel
KOHTAKTHOM padoTsl,
HMX TPYAOEMKOCTh

Ce CamocTosiT
(B yacax)
N Pa3nenn! nucHMILINHBI / mec eJIbHas
MOIYJIsI T IMpakruu| JaGopaTo abora
¥ P Jlekun p p P
" ecKue pHbIE
3aHATHUS pa6oThl
1. [Tema 1. Mopmenu u cTpyKTYphl HHQOPMAITHOHHBIX CeTel 3 4 4 0 26
Tema 2. OcHOBHBIE TTOHATHS MH(GOPMALIMOHHBIX CETEH Kak
2. bopman 3 4 4 0 30

OTKPBITBIX I/IH(I)OpMaI_lI/IOHHBIX CUCTEM

Tema 3. Mozenu u CTpYKTYpbl HHPOPMALIMOHHBIX CETEH.
3. |MHpopmairioHHbIe peCypChl H TEOPETHYECKHUE OCHOBBI 3 4 4 0 10
COBPEMEHHBIX HH(OPMAITHOHHBIX CHCTEM

Tema 4. MeTo/ibl O1IeHKH 3G GEKTUBHOCTU HHPOPMAITHOHHBIX

4 cereil. CeTeBble MPOrpaMMHbIE CpeCTBa MHOOPMAIMOHHBIX 3 4 4 0 10
" |cereil. CeTeBble TEXHUUECKHE CPENICTBA HH(OPMAIIHOHHBIX
CEeTEN.
Wtoro: 144 4. (u3 HuX 36 4. KOHTPOJIb) 16 16 0 76

4.2 Coaep:xkaHue TUCHMILVIMHBI (MOLYJIs1)

Tema 1. Mogenu ¥ cTpyKTYpPbl HHGOPMALMOHHBIX ceTel

PaccMatpuBaroTcst MOJIETM U CTPYKTYpPbl HHPOPMAITMOHHBIX ceTel. JIokambHas ceTh, 3TO CETh, CUCTEMBI KOTOPOH
pacroio’keHb! Ha HEOONBIIOM PACCTOSHUM ApYyT oT Apyra. OHa oxBaThIBaeT HEOOJNBIIOE MPOCTPAHCTBO, KaK MPaBUIIO,
OJIHO 3/1aHUE M XapaKTEePHU3YyeTCs BBICOKMMHU CKOPOCTSAMHU Nepejadd AaHHBIX. KaHanbl TakoW CETH MMEIOT BBICOKOE
Ka4eCcTBO U IPUHAJIEkKAT OJHOW OpraHU3alHu.

Tema 2. OcHOBHbIE NOHATHSA MHPOPMALUOHHBIX ceTel KaK OTKPbITHIX MH(POPMAIIMOHHBIX CHCTEM

Hayuntbcs xknaccuuuupoBaTh THI U BUA ceTd. HayunTbes uaeHTH(GUINPOBATh OJHOPAHIOBBIE CETH U CETH Ha
OCHOBE BBIJICJICHHOTO cepBepa. [l03HAKOMHUTBCS W THOHATH (QYHKIMU CEpBEpOB pa3nuyuHOro Tuma. [loxyduTs
Npe/CTaBICHHEe 00 OTKPHITHIX MH(OPMALMOHHBIX CHCTEMAaxX M HMX MCIIOJIb30BaHHWE B IIOCTPOCHUH CETEH Pa3IMYHOTO
Ha3HAuEeHMUS.

Tema 3. Moaeaun u cTpyKTypbl HHGOPMALUOHHBIX ceTell. NH(popManHOHHbIE pecypehl M TeopeTHYecKHe
OCHOBBI COBPEMEHHBIX HH()OPMAIMOHHBIX CHCTEM

[omyunts mpencTaBieHHe 00 JIOKAJBHBIX BBIYMCIUTENBHBIX CETSX W TJIOOAIBHBIX BBIYUCIUTEIBHBIX CETSX.
CchopmMupoBaTh 3HaHUS O PA3THMIHBIX APXUTEKTYypaX B JIOKAIBHBIX BEIYUCIUTEIBHBIX CETAX.

[TonaTes XapakTepHBIE OCOOEHHOCTH W DA3NUUUsi MEXIY pPa3IMYHBIMH CTPYKTypamu ceted. IlomxydnTs
[IPEICTaBICHUE O BUPTYAJIbHBIX CETSIX HOBOI'O ITOKOJICHUS CETEH.

Tema 4. MeToabl oueHkH 3¢ dekTuBHOCTH MHPOPMAIHOHHBIX ceTell. CeTeBble MPOrpaMMHBIe cpelCcTBa
HHpOpPMaMOHHBIX ceTeil. CeTeBble TEXHHYECKHE CPeACTBAa HHPOPMAIIMOHHBIX ceTeil.

[MonyunTs mpencTaBieHue 0 pacrnpeneaéHHon o0padboTke JaHHBIX. PaccMOTpeTh HAyYHO-TEXHIUUECKUE TTPUHITUIIBI
MOCTPOCHHS CHCTEM oOecredeHns: 0e30macHOCTH HH(POPMAIMOHHBIX PEeCcypcoB MH()OPMAIOHHBIX CETEH C yd4eToM
COBPEMEHHBIX TEHICHIMH Pa3BUTHUS CETEBBIX MH(DOPMAIMOHHBIX TEXHOJOTHH. V3ydnTh METOIBI M CPEICTBA aHAIH3a
3aIMUIIEHHOCTH KOPIIOPATUBHBIX CETEH, TEXHOJIOTMH MEXCETEBOIO SKPaHUPOBaHUSL.



5. IlepeyeHb y4eOHO-MeTOANYECKOT0 00ecIeYeHns A1l CAMOCTOAITeJIbHOM PadoThl 00y4AaOIMUXCA 10 AUCHUILINHE
(Moay.J110)

CamocrositensHass paboTa OOyJaroUIMXCS BBINONHACTCA 1O 33JaHUIO W IPH METOAWYECKOM PYKOBOJICTBE
npernosaBarens, HO 0e3 ero HemocpelAcTBeHHOro ywactus. CamocrosTenbHass pabora mojpaszaensercs Ha
CaMOCTOATENbHYIO Pa0OTy Ha ayIUTOPHBIX 3aHATHAX U Ha BHEAYJUTOPHYIO CAMOCTOSITEIbHYIO padoTy. CaMocTosTeIbHAs
paboTa 00y4aromuxcsi BKIIOYAET KaK MOJHOCTHIO CAMOCTOSTENEHOE OCBOCHHE OTJENBHBIX TeM (pa3liesioB) TUCLUIUIMHEL,
TaK ¥ npopaboTKy TeM (pa3lesioB), OCBaMBacMbIX BO BpeMsl ayJMTOpHON paboThl. Bo BpeMmsi caMocTOsATENbHOM paboThI
oOydaromyecss YUTar0T W KOHCIIEKTHPYIOT Y4eOHYyI0, HAaydHYI0 U CIIPaBOYHYIO JIUTEPaTypy, BBINOJHSIOT 3a/laHus,
HarpaBjeHHbIC Ha 3aKpeIUIeHHE 3HaHUW W OTPaOdOTKY yMEHHMH M HABBIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOUHOMY
KOHTPOJIIO 110 ANUCIUIUINHE.

OpFaHI/I3aHI/I${ CaMOCTOSTEIIbHOM pa6OTLI 06yqa}01u1/1xc51 PErIaMCHTUPYETCA HOPMATUBHBIMU JOKYMCHTaMU, yqe6Ho-
METOINYECKOM HI/ITepaTypofl 1 3JICKTPOHHBIMHU 06pa30BaTeJ'II)HI)IMI/I pecypcaMu, BKIrO4ad:

[Nopsinok opraHM3anyy M OCYLIECTBICHHs OOpa30BaTEIbHOH JAEATEIBHOCTH MO 00pa3oBaTENbHBIM IPOTrpaMMamM
BeICIIEro 00pa3oBaHWs — mporpamMmam OaxajaBpuaTa, IporpaMMaM CIEHHaJIMTeTa, IMpOorpaMMaM MarucTparypbl
(yTBEpKAEHHBIH MpHKa3oM MUHHCTEPCTBA HAayKH W BhIcHIero odpasoBanusi Poccuiickoit Penepanun ot 6 ampenst 2021
roma Ne 245)

YcraB  Qenepa’dbHOTO  TOCYIapCTBEHHOTO  aBTOHOMHOIO — oOpasoBarenbHOro — yupekaenus —"KaszaHnckuit
(ITpuBomxckuit) henepanbHBI yHUBEpCUTET"

[lpaBuna BHyTpeHHEro pacmopsiika (enepalbHOr0 TOCYAapCTBEHHOIO aBTOHOMHOI'O — 00pa3oBaTElIbHOIO
YUpeXICeHUs BhICIIEro npodeccuoHaibHoro oopasosanus "Kazauckuii (IIpuBoikckuil) ¢enepanbHblii yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomxkckoro) deaepanbHoro yHUBepcuTeTa

6. @oHJ OLEHOYHBIX CPEACTB MO AMCUHUILIUHE (MOAYJII0)

qDOHI[ OLCHOYHBIX CPCACTB IO JAUCHUILINHE (MO,Z[yJ'IIO) BKJIFOYACT OLCHOYHBIC MATCpHaJibl, HAIIPpAaBJICHHBLIC Ha
IMPOBEPKY OCBOCHUA KOMHeTeHHHfI, B TOM 4YHUCIIC 3HaHPII>i, yMeHI/Iﬁ W HAaBBIKOB. (I)OHI[ OLICHOYHBIX CPCACTB BKJIKHOYACT
OLCHOYHBIC CPCACTBA TCKYLICTO KOHTPOJIA U OHCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOﬁ aTTCCTalluu.

B ¢oHae o1eHOYHBIX CPEACTB COACPIKUTCS Clienyrolas HHOpMAaLKsL:

- COOTBETCTBHE KOMIICTCHIMH IUTAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCUHUILIHHE (MOAYIIIO);
- KPUTEPUH OLICHUBAHUS CHOPMHUPOBAHHOCTH KOMITETEHIIMH;

- MeXaHNU3M (OPMHUPOBAHHS OLEHKHU 110 TUCHUILIMHE (MOAYIIIO);

- ONMCaHUE NOPS/IKA MPUMEHEHHS U IPOLIEAYPhI OLICHUBAHUS JUISl KXKI0TO OLIEHOYHOT'O CPE/ICTRA;
- KpUTEPUH OLICHUBAHHMS JUIsl KAXKJOTO OLCHOYHOT'O CPENICTBA;

- COJACPIKAaHMUC OLCHOYHBIX CPEACTB, BKIIKOYasA Tp€6OBaHI/IiI, NpeaABABIIACMBIC K I[efICTBHHM 06y11a}0Luch;1,
JACMOHCTPUPYCMBIM PE3YJIbTAaTaM, 3a/laHUA PAa3JIMYHbIX THUIIOB.

@DOoH/T OTIEHOYHBIX CPEACTB MO AUCIUILTHHE HaxoauTcs B [Ipuinoxkennu 1 x mporpaMme TUCHUTUTAHBI (MOIYITIO).
7. llepeyeHb JuTEPaTYpbl, HEOOXOAMMOM AJI OCBOEHUS JUCUMILJIMHBI (MOTYJI51)

OcBoeHne JUCHUITIIMHBI (MOIYJIs) TIPEATIoaraeT U3yueHne yaeOHo! murepaTypsl. JIurepaTypa MoxeT ObITh 10CTYITHA
00yJaromuMcs B OTHOM U3 JIByX BapHaHTOB (JINOO B 000MX U3 HUX):

- B QJIGKTPOHHOM BHJIE - Yepe3 DJIEKTPOHHBIE OMOIIMOTEYHbIE CHCTEMBI HA OCHOBAaHHUH 3aKiIi04eHHBIX KOV 1oroBopos ¢
MPaBoOOIATATEISIMHY;

- B meyaTHOM BuJe - B Hayunoit 6ubmmoteke Enabyxckoro nactutyta KOY. Obydaromuecs moaydarT yaeOHyo
JUTEpaTypy Ha a0OHEMEHTE TI0 YNTATEIbCKIM OMJIeTaM B COOTBETCTBHH C MPaBHJIaMHU M0JIk30BaHNs HaydHoi 6m0nmmoTeKkoil.

OJNeKTPOHHBIE U3AaHUS TOCTYIHBI JUCTAaHIIMOHHO U3 JIF000H TOYKU MPH BBEIEHHH 00YYArOIINMCS CBOETO JOTHHA H
1apoJIs OT JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBINH yHUBepcuTeT" . [Ipy UCIoIbp30BaHNY NEYaTHBIX M31aHUH
O6uOIMOTEYHBIH (QOHJT TOJDKEH OBITH YKOMIUIEKTOBAH UMM M3 pacuera He MeHee 0,25 sK3eMIuIsipa Ha KaX/JJ0ro o0y4aromerocs
U3 YKCIIa JIUL, OAHOBPEMEHHO OCBAaUBAIOIIUX JAHHYIO JUCLUILUIUHY

[lepeuens nutepaTypbl, HCOOXOAUMOM AJI1 OCBOCHUS TUCIMILIHHEI (MOyYJIs), Haxoautcs B [Ipmnoskenun 2 k padboueit
porpamMMe JAUCIUILIHHBL. OH IT0/UIeKNUT OOHOBJICHHIO PU U3MEHEHNH YCIIOBHH JIoroBopoB KDV ¢ nmpaBoobnanarensmu
AIIEKTPOHHBIX U3AaHMH U IIPY N3MEHEHUH KoMIuTekToBaHuA ¢oHnoB Hayanoi 6nbimmorekn Enabyxckoro nacturyra KOV,

8. [lepeuenb pecypcoB MH(POPMALMOHHO-TEJIeKOMMYHUKANMOHHOM ceTH ""UHTepHeT", HE00X0AUMBIX /Il OCBOEHUS
AUCHUILIMHBI (MOAYJIsT)

OCHOBBI KOMITBIOTEPHBIX ceTel - https://habr.com/post/307252



https://habr.com/post/307252

Cetu - http://blogsisadmina.ru/seti
Yro Takoe uHTEPHET - http://composs.ru/chto-takoe-internet-i-kak-on-rabotaet/

9. MeToanyeckue yKazaHus J1J15 00y4aloUXCS 10 OCBOECHUIO AUCIHUILIHHBI (MOXYJI51)

Bua pador MeToauyeckue peKoMeHIaluu

JIEKIUU Crenyer BeCTHM KOHCIIEKT JICKIMH W O3HAKOMHUTBHCS C JINTEPATypOll PEKOMEHAYEMOW AJIsl MPOYTEHUSL.
Ecnm  BO3HMKAaOT TPyOHOCTH B IIOHUMAaHWHU JIEKIMOHHOTO MaTepHalia ClefyeT oOpaTUThCS K
NPENoJaBaTellio, KOTOPBIH YHTAaeT JEeKUUH. [ YCIEIIHOTO YCBOGHMS JICKIMOHHOTO MaTepHana,
HeoOXomuMo TpopabaThIBaTh MaTepHaj, IMPOBOANUTE MOAPOOHEIH BHIBOA (OPMYI, B TOM Ciydae, eCid
9TO He OBLIO C/IeJIaHO Ha IPenoAaBaTeieM Ha JISKLHH.

npaktadeckue | [Ipaktudeckoe 3aHATHE - 3TO 3aHATHE, NMPOBOAMMOE IIOJ PYKOBOJACTBOM IPENOAABATENsI B ydeOHOM

3aHATHUA ayAWTOPHH, HANpaBICHHOE Ha YINIyOJeHHEe HAaydHO- TEOPETHYECKUX 3HAHWH W OBIAJICHHE
OTIPEZICTICHHBIMA METOAAMH CaMOCTOSATEIbHONW paboThl. B mpomecce Takux 3aHATHH BBIPaOATHIBAIOTCS
MpPaKTHIECKUE YMEHHS (BBIYMCICHUI, PacueTOB, UCIIOIb30BAHNS TAOJHII, CIIPABOYHUKOB, HOMOTPaMM).
Ilepen mnpakTHYECKMM 3aHATHEM CIEAYeT UW3YyYUTh KOHCIIEKT JIEKIMM M PEKOMEHIOBAHHYIO
IpernosaBaTeNeM JUTepaTypy, oOpamas BHUMaHHME Ha IPAKTHIECKOE INPHMEHEHHE TEOpHHM W Ha
METOAMKY PELICHUs TUIOBBIX 3a7jady. Ha mpakTHUYecKoM 3aHATHH TJIaBHOE - YACHUTH CBSI3b PEIIaeMBIX
3a/1a4 C TEOPETUIECKUMU IMONOKEHUAMHU. 1Ipy pelieHnn npeayioxKeHHO 3ajauu Hy)KHO CTPEMUThCS He
TOJIBKO TOJNYYUTh NPABHJIbHBIH OTBET, HO W YCBOUTH OOLIMH MeTOJ| pemieHus NoaoOHbIX 3amad. Ha
MPAaKTUYECKHUX 3aHATUSAX CTYACHTHI PEIIAalOT THIOBBIE 33a4H C MCIOJb30BAaHUEM H3YYEHHBIX METOJIOB.
PaboTa Ha mpakTHYECKUX 3aHATHAX MpEArNoiaraeT IOBTOPEHHE TEOPETUYECKOTO MaTepHaia, akKTUBHOE
ydyacTue B COBMECTHOM PEIICHHH 3aJ1a4, OTYETHI 10 BBIIOJIHEHHOH JIoMalHel padore.

camocros- | CamocrosiTenbHast paboTa CTYJEHTOB IO TUIAKTHYECKOH CYTH MPEACTABISET COOOH KOMIUIEKC YCIOBHM
TesbHas paboTa| 00y4YeHus, OpraHu3yeMbIX MpenojaBaTesieM M HalpaBJICHHBIX HA CAMOIOJTrOTOBKY ydaluxcs. YueOHas
JIeSITENbHOCTh TIpOTEKaeT 0e3 HEeMOCPEICTBEHHOI0 YyJacTus IIpernojaBaTeNss M 3akioyaercs B
npopaboTKe JIEKIMOHHOTO Marepuaia, IOATOTOBKE K YCTHOMY OINPOCY M TECTHPOBAHMIO, K
MPaKTUICCKAM 3aHATHAM; H3yUCHUH YIeOHOH INTepaTyphl U3 OCHOBHOTO H JOMOTHHUTEIEHOTO CIIICKA

9K3aMeH DK3aMeH HalleJIeH Ha KOMIUIEKCHYIO MTPOBEPKY OCBOCHHSI JUCIUILIMHBL. DK3aMEH MPOBOJUTCS B YCTHOM
WIA MUChbMEHHOW (popMe mo OmsieramM, B KOTOPBIX COJIEP)KATCS BOIMPOCHI (3aJaHus) MO BCEM TeMaM
Kypca. OOydaromiemycst maércs BpeMs Ha MOATOTOBKY. OIlCHHMBaeTCsl BIaJeHHE MaTepHalioM, €ro
CHUCTEMHOE OCBOCHHE, CIOCOOHOCTh NMPUMCHATH HY)KHBIC 3HAHWS, HABBIKM M YMCHHS TIPH aHAIH3E
MPOOJIEMHBIX CHTYalldil M PEIICHUH MPAKTHYSCKIUX 3a/TaHUH.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMBbIX NIPH OCYLECTBJIEHMH 00pa30BaTeIbLHOI0 Npouecca
Mo AUCHUILINHE (MOYJII0), BKJIIOYAs NepeyeHb MPOrPaMMHOTI0 odecrnieyeHUus] 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(npu He00X0AUMOCTH)

[lepeuenp MH(GOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX IPH OCYLIECTBICHHH O0pa30BaTEILHOTO Mpolecca I10
JUCLUIUIMHE (MOYJI0), BKIIOYas MEepedeHb INPOrpaMMHOTO obecredyeHus ¥ MH(OPMALMOHHBIX CHPABOYHBIX CHCTEM,
npexcrasieH B [Ipunoskennu 3 k pabodeit mporpaMme AUCIHUIUIMHBI (MOIYJIS).

11. OnucaHue MaTepUAIbHO-TEXHHYECKOil 0a3bl, HeOOXOAMMOW /JIsl OCyHIeCTBJIEHHS 00pa30BaTeJbLHOIO
npouecca no AMCHUIIuHe (MOAYJII0)

VYyebnas aymutopusi Ne 60 (423600, Pecrrybnuka Tarapctan, . Enabyra, yn. Kaszanckas, a. 89) mns mpoBeneHwust
3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATHA CEMHHAPCKOTO THIIA, IPYNIIOBBIX W HHIUBUAYATbHBIX KOHCYIBTAIMH, TEKYIIEro
KOHTPOJISI W MPOMEXYTOYHOH aTTeCTAallly,IOMEIICHNE AJIsl CaMOCTOSTeNbHON paboTel. Kommiuext mebenu (mmocagodHbBIX
mect) 29 mr. Komrutekt Mebenu (rmocaioyHbix MecT) Jurs npenogasatens 1 mr. KomnbrorepHslit knace: Komnbiorepst intel
core i5 15 wt. Monuropsl ViewSonic 22d 15 mir. IIpoektop EPSON EB-535W 1 wt. MaTepakTBHas nocka IQBoard DVT
TNO082 1 mr. Tpudyna 1 mr. Konpumuonep 1 mr. Hactennsie mon xu 6 mr. HIkad nsyxcrBopuatsrii ¢ moiakamu 1 mr. Be6-
kamepa | mr. Beixog B MHTepHET, BHYTPHBY30BCKasi KOMIIBIOTEPHAs! CETh, JOCTYN B JIEKTPOHHYIO HWH(OpMannoOHHO-
obpazoBarenbHy0 cpeny. HaGop y4eOHO-HarimsagHBIX NOCOOMH: KOMIUIEKT NpE3CHTAllMii B 3JIEKTPOHHOM (opmate II0
MpernoaBaeMoil TUCIUIUIAHE 3-5 MIT.

12. CpeacrBa ajanranuu NpenofaBaHis AUCHUIUIMHBI K MOTPEOHOCTAM 00y4YalOIIUXCH HHBAJINAOB H JIHI C
OrPaHHYEHHBIMHU BO3MOKHOCTSIMH 3{0POBbS


http://blogsisadmina.ru/seti
http://composs.ru/chto-takoe-internet-i-kak-on-rabotaet/

IIpn HeoOXxomuMocTH B 00pa30BaTENbHOM MpOLECCE INPHUMEHSIOTCS CIEAYIOIIME METOAbl M TEXHOJIOTHH,
obJsieryaromye BocrnpusiTHe MHGOPMAIMK OOYYaIOIMMHUCS WHBAJIMJAMU M JIMIAMH C OIPaHUYEHHBIMH BO3MOXHOCTSIMU
3710pOBBSL:

- CO3/aHHE TEKCTOBOH BepcHM JIO0Or0 HETEKCTOBOIO KOHTEHTa JUIA €ro BO3MOXKHOTO IIpeoOpa3oBaHusi B
JIbTepHATHBHBIE (POPMBI, YIOOHBIE AJISl Pa3JIMYHbIX I10JIb30BATENCH;

- co3JaHHe KOHTEHTa, KOTOPBI MOXXHO IMPEACTaBHTh B Pa3iM4YHBIX BUAaX Oe3 MOTEpH JAHHBIX WIH CTPYKTYDBI,
NpeyCMOTPETh BO3MOXKHOCTH MAacCIITaOMpOBaHMs TEKCTa W H300pakeHHH Oe3 moTepu KayecTBa, IPEIyCMOTPETh
JIOCTYITHOCTbH YIPABJICHUS] KOHTEHTOM C KJIaBHATYPBI;

- CO37IaHUE BO3MOYKHOCTEH JUIsl 00Y4YaroIUXCsl BOCHPUHAMATE OJIHY M Ty )K€ MH(QOPMAIHIO U3 Pa3HBIX UCTOYHHKOB -
HarpuMmep, TakK, YTOOBl JHIa C HapyHIEHWSIMH cilyXa IoJydadd HHQOPMAlMIO BU3YaJIbHO, C HApPYIICHHSMH 3pEHUS -
ayJAHaAIIbHO;

- TIpPUMEHEHHE NPOTPAaMMHBIX CpPEACTB, OOECIEYMBAIOIIMX BO3MOXKHOCTH OCBOCHHMS HAaBBHIKOB W yMEHUH,
(hopMHpYEMBIX JUCUMIUIMHOM, 3a CYET albTEPHATHBHBIX CIOCOOOB, B TOM 4YHCJIE BHUPTYalbHBIX JadopaTopuil U
CHMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHE TUCTAaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHI [Tl Tepeaur HH(GOopMalnuy, OpraHu3aliy pa3InuaHbIX
(hopM MHTEPAaKTUBHOI KOHTAKTHOM pabOThI 0Oy4aromerocsi ¢ IperojaBaresieM, B TOM 4KCiIe BEOMHApOB, KOTOPBIE MOTYT
OBITh MCHOJIB30BAaHBI JUISl TPOBEJICHUS BUPTYAIBHBIX JIEKIMH C BO3MOXKHOCTBIO B3aMMOJEHCTBHS BCEX YYaCTHHUKOB
JUCTAaHIITHOHHOI'O O6y‘-IeHI/IH, MpOBEACHUSA CEMUHAPOB, BLICTYIUICHUSA C JOKIaJaMW MW 3allUTbl BbINTOJHCHHBIX pa60T,
MMpOBEACHUA TPCHUHI'OB, OpraHUu3allu KOJIJICKTUBHOM pa6OTLI;

- TNPUMEHCHHUC JTUCTAHIHUOHHBIX O6pa30BaTeHbHLIX TEXHOJIOTUM A OpraHu3alnu q)OpM TCKYLICTO u
MPOMEXYTOYHOTO KOHTPOJIS;

- YBCJIMWYCHHUC TMPOJAODKUTCIBHOCTH CHadyun OGy‘IaIOHII/IMCH WHBAJIMIOM WM JIMOOM C OIpaHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBbsI ()OPM MPOMEKYTOUHOM aTTECTAIIMK 0 OTHOIICHHIO K YCTAHOBJICHHOM MPOMIOKUTEIBHOCTH UX
clauu:

- IPOAODKUTENBHOCTH CAAYU 3a4€Ta WM 9K3aMeHa, IPOBOJMMOrO B NMUChMEHHOW Qopme, - He Oosee ueM Ha 90
MUHYT;

- MPOJIOJDKUTEIHHOCTH MOITOTOBKK 00YYarOIIErocst K OTBETY Ha 3a4éTe WK 3K3aMEHE, IPOBOJAUMOM B YCTHOH (opme,
- He Oosiee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENILHOCTH BBICTYILICHUS 00yYalOIerocs Ipy 3aliuTe KypcoBoi paboThI - He OoJiee ueM Ha 15 MUHYT.

[Iporpamma cocraBieHa B coorBeTcTBHH ¢ TpeboBaHmsiME PI'OC BO u yueOHBIM mmaHoMm 1o HamparieHuro 44.04.01
"TTegarormueckoe oOpazoBanme” U MarucTepckoii mporpamme "LudpoBoe odpazopanue”.
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1. CooTBeTCTBHE KOMIIETEHIHIA IVIAHMPYEMBIM pe3yabTaTaM 00y4eHns 0 JUCIHILINHE (MOAY.II0)

Kox m HamMeHoBaHHe

HNHankaTopsl AOCTH:KEHHS KOMIETEHIINH [JIsi

OueHovHbIE cpeacrsa TEKYIIEero

KOMIIeTeHIINH JAHHOH TUCHUTIIHHBI KOHTPOJISl M MPOMEXKYTOYHOI aTTecTAlUM
[K-1. CnocobeH | 3HaTh HMHHOBAIIMOHHBIE TEXHOJIOTHH H3yueHHs | Tekyuiuii KOHTPOIb:

CaMOCTOATENIbHO M B | HU(QPOBBIX HHCTPYMEHTOB Ha anmapatHoM u | JlaBoparopHble paboThI 11O TEMaM

KOMaH[Ie OCBaWBaTh | MPOTPaMMHOM YpPOBHAX camocTositenibHo u B | Tema 1. Mozaenu u CTpyKTypbI

QpPOBBIE KOMaH/Ie. WHPOPMAIMOHHBIX CeTei

MHCTPYMEHTBI Ha Tema 2. OCHOBHBIC TIOHATHUS

annapaTHOM n | YMEeTh OCBaMBATh CAMOCTOSTEIEHO 1 B KOMaH/E nH()OPMAIMOHHBIX CETeH KaK OTKPBITBHIX

HIPOTPAaMMHOM YPOBHSIX.

WHHOBAILMOHHBIE IIN(POBBIE HHCTPYMEHTHI Ha
anmnapaTHOM ¥ MPOTPaMMHOM YPOBHSX,
OIICHUBATh BO3MOXKHOCTH U OTPaHUUYCHUS
IU(POBBIX CpeACTB 00yUYEHUs [UIsl peIIeHNUs 3a1a4
podeCCHOHANBHOMN NesITeNIbHOCTH TIearora.

Brnaners criocoOGHOCTHIO OCBanNBaTh
CaMOCTOSTENILHO U B KOMaHze [U(poBbIe
MHCTPYMEHTHI Ha allapaTHOM U IIPOTPaMMHOM
YPOBHSIX.

MH()OPMAIMOHHBIX CHCTEM

Tewma 3. Mogenu u CTpyKTypbl
WH(OPMAIMOHHBIX CETEH.
WHdopmanunoHHble pecypchl 1
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX
MH(OPMALMOHHBIX CHCTEM

Tema 4. Metozp! onleHKH 3P PEKTUBHOCTH
nHpopMannoHHbIX cereil. CeTeBble
MIPOTPaMMHBIE CPECTBA HH(POPMAIIMOHHBIX
cereil. CeTeBbIe TEXHUUECKHE CPEICTBA
MH()OPMAIMOHHBIX CETEH.

IIpomeskyTouHasi aTTecTamus:
9K3AMEH

IK-2. Cnocoben
NPOEKTHPOBAThH
uH(OpMaLMOHHO-
obpazoBaTenbHOe
MPOCTPAHCTBO Ha
OCHOBE HCIIOJIb30BaHMUs
UPPOBBIX
UHCTPYMCHTOB, B TOM

YHUCJIC CCTCBBIX

3HaTh UU(PPOBBIE WHCTPYMEHTHI, B TOM YHCIC
CCTCBLIC, TMPUMCHACMBIC [Jid NPOCKTUPOBAHUA
nH(pOopMaMOHHO-00Pa30BaATEILHOTO
IOPOCTPAaHCTBA  C  y4eToM  OCOOEHHOCTEH
00pa3zoBaTebHOM CPe/IbI.

YMeTh MPOEeKTHPOBATH HHPOPMAIIMOHHO-
00pazoBaTeIbHOE MPOCTPAHCTBO C YUYETOM
ocoOeHHOCTEH 00pa30BaTEIbHON CpeIbl Ha
OCHOBE HMCIOJIb30BaHUs IU(PPOBBIX
WHCTPYMEHTOB, B TOM YHCJIE CETEBBIX.

Branets CIIOCOOHOCTBIO NPOEKTUPOBATH
nH(popManMoOHHO-00pa3oBaTeIbHOE

IOPOCTPAHCTBO € y4eTOM  OCOOEHHOCTEH
o0pa3oBaTenbHON cpenbl Ha OCHOBE

UCIIOJIb30BaHHs IIU(DPOBBIX UHCTPYMEHTOB, B TOM
YHCJIE CETEBBIX.

TectupoBaHue o TeMam

Tema 1. Monenu u CTpyKTYypHI
UH(OPMALMOHHBIX ceTel

Tema 2. OCHOBHBIC TOHATHUSA
UH(OPMALMOHHBIX CeTel KaK OTKPBITHIX
MH()OPMAIMOHHBIX CHCTEM

Tewma 3. Mogenu u CTpyKTypbl
MH()OPMAIMOHHBIX CETEH.
WndopmannonHsle pecypcsl 1
TEOPETHYECKNE OCHOBBI COBPEMEHHBIX
MH()OPMAIMOHHBIX CHCTEM

Tema 4. Metoip! onleHKH 3P PEKTUBHOCTH
uH(popMaMoHHBIX ceTell. CeTeBble
NpOrpaMMHBIE CpeZICTBA HHPOPMAIIMOHHBIX
cereil. CeTeBble TEXHUUECKHE CPEJICTBA
UH(OPMALMOHHBIX CETeH.
IIpomexxyTounas aTTecTanus:

9K3aMEH
2. Kpurepuu oueHuBaHus c()OpMHPOBAHHOCTH KOMIIeTeHM I
Komner 3auTeHo He 3auTeno
eHIus Broicokuii ypoBeHb | Cpennuii ypoBedb | Huskmii ypoBenb | Huke moporosoro
(OTIUYHO) (xopo1o) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6a0B) (HeynoOBJIETBOPHUTE
JIbHO)
(0-55 6aJI0B)
I1K-1 3Haer WHHOBAIIMOHHBIE | 3HAET OCHOBHBIE | 3HAET otaeibpHble | He 3HaeT
TEXHOJIOTUHN N3Yy4YCHUA MHHOBAIIMOHHBIC MHHOBAITMOHHBIC WHHOBAIIMOHHBIC
LII/Iq)pOBBIX HHCTPYMEHTOB TEXHOJIOTUH N3Yy4YCHUA TECXHOJIOTUHU N3y4YCHUA TEXHOJIOTUHU
Ha anmnapaTHOM 1 | TUHPOBBIX HHCTPYMEHTOB | HU(POBBIX HHCTPYMEHTOB | M3YyUEHHS
MporpaMMHOM  ypOBHSX | Ha anmnapaTHoOM U | HA anmnapaTHOM u | mudpOBBIX
CaMOCTOATENIBHO U B | MPOrpaMMHOM YPOBHSIX | IPOrPAaMMHOM  YPOBHSIX | MHCTPYMEHTOB Ha
KOMaHJ1e CaMOCTOSITENIHO u B | CAMOCTOATEIBHO M B | allapaTHOM U
KOMaH/Ie. Honyckaer | komaHze. Jomyckaer | mporpaMMHOM
HE3HAYUTCIbHbIE  OMIMOKM | THIMYHBIC OIMUOKH TIPH | YPOBHAX
IIPU OTBETE HA BOIPOCHI OTBETE Ha BONPOCHI CaMOCTOSITENILHO U B
KOMaHJie




VYMeeT ocBanBaTh
CaMOCTOSITEILHO U B
KOMAaH i€ ”HHOBAI[MOHHEIE
TU(PPOBBIC HHCTPYMEHTBI
Ha anmapaTHOM U
MPOTrPaMMHOM YPOBHSIX,
OLIEHUBATh BO3MOYKHOCTH

1 OTPaHUUYCHUS IU(PPOBBIX

cpencTB oOydeHHs IJist
penreHns 3a1aq
poheCCHOHATBHOM
JeATENPHOCTH TieJjarora

VYMeeT ocBauBaTh
CaMOCTOSTEILHO U B
KOMAaHJI€ OCHOBHEIE
WHHOBAI[MOHHBIC IU(DPOBBIC
MHCTPYMEHTBI Ha
anmnapaTHOM U
MPOTPaMMHOM YPOBHSIX,
OIIEHUBATh BO3MOYKHOCTH U
orpaHuYeHust U(PPOBBIX
cpencTB oOydeHHS IS
peleHus 3a1a4
npo¢heCCUOHANTBHOM
JIeATEeILHOCTH IIearora.
JlomyckaeT He3HAYUTEIBHEIC
OIIUOKH MPU PEIIICHUU
[TOCTABJIECHHEIX 3aa4.

YMeeT ocBanBaTh B
KOMAaH/I€ OCHOBHEIE
MHHOBALIMOHHLIE
IU(PPOBBIC HHCTPYMEHTHI
HAa anmmapaTHoM U
MPOTPaMMHOM YPOBHSIX,
OLIEHUBATHL BO3MOKHOCTH

1 OTPaHUUYCHUS IHU(PPOBBIX

cpencTB oOydeHHS IS
pelIeHus 3a1aq
npo¢eCCHOHATBHOM
JeATEIbHOCTH Mejarora.
JomyckaeT THITHYHbIE
OLIMOKH MPH PEIICHAH
MOCTaBJICHHBIX 3a7a4.

He ymeer
OCBaMBaTh
CaMOCTOSATENLHO U B
KOMaHj1e
WHHOBAaIlMOHHBIE
nuppoBBIe
HHCTPYMEHTHI Ha
anmapaTHoOM U
MPOrPaMMHOM
YPOBHSIX,
OLICHUBATh
BO3MOKHOCTHU H
OrpaHUYCHUS
(POBBIX CPE/ICTB
00y4YCHHUS IS
peueHus 3ana4d

po¢eCCHOHATBHOMN
JeATeIEHOCTH
negarora
Biageer ciocoOHOCTBIO Briageet criocoOHOCTEIO Biageer ciocoOHOCTBIO He Bnaneer
OCBaMBaTh OCBaMBaTh CAMOCTOSTEIIbHO | OCBaWBATh B KOMaH/IE CIIOCOOHOCTBIO
CaMOCTOSITENIHHO U B Y B KOMaH/I¢ OCHOBHEIC OCHOBHBIE I(POBEIC OCBaMBaTh

KoMaH/ie u(POBbIC
HHCTPYMEHTHI Ha
amnmapaTHOM U
MIPOrPaMMHOM YPOBHSX

1 (poBbIE HHCTPYMEHTHI Ha
anmapaTHOM U
MIPOTPaMMHOM YPOBHSX.
Jlonmyckaet He3HaUYMUTEIbHbIE
OIIMOKY IPHU PEIIeHUI
MIOCTaBJICHHBIX 33]1ay.

MHCTPYMEHTHI Ha
annapaTHOM M
HNPOrPaMMHOM YPOBHSIX.
JonyckaeT Tunu4HbIE
OLIMOKH NPHU PELICHUH
TIOCTaBJICHHBIX 33]ay.

CaMOCTOSATENBHO U B
KOMaHjie Iu(ppOBbIe
MHCTPYMEHTBI Ha
anmnapaTHOM M
NpOrpaMMHOM
YPOBHSIX

1IK-2

3Haet nudpoBsie | 3HACT OCHOBHBIC IM(pPOBBIC | 3HAET otnensHble | He 3HaeT mudpossie
WHCTPYMEHTBl, B  TOM | MHCTPYMEHTHI, B TOM YHCI€ | OU(QPOBbIE WHCTPYMEHTHI, | HHCTPYMEHTHI, B
qHcIe CETEBBIC, | CETEBBIC, IPUMEHICMBIC Ul | TIPUMEHSIEMbIC JUIL | TOM 9YHCIIE CETEBBIC,
MIPUMEHSICMBbIC U | TIPOCKTUPOBAHUS MIPOCKTUPOBAHUS TIPUMEHSEMBbIC IS
MIPOEKTUPOBAHUS nH(popManoHHO- nH(popMannoHHO- TIPOECKTUPOBAHUS
nHpopMannoHHo- 00pa3oBaTeILHOTO 00pa3oBaTEeILHOTO nH(pOpPMaNOHHO-
00pazoBaTeIbHOTO MPOCTPAaHCTBA C  YYETOM | MPOCTPAHCTBA C YYETOM | 0Opa3oBaTEIHHOTO
MPOCTPAaHCTBA C Y4YETOM | OCOOCHHOCTEH ocobeHHOCTEH MPOCTPAHCTBA C
ocobeHHOCTeH oOpa3oBaTenpHONH  cpenpl. | 00pa3oBaTEeIbHON Cpenpl. | y4EeTOM
00pa30BaTeILHON CPEJIbI Jonyckaer He3HauuTenbHble | [omyckaer 0coOeHHOCTEH
OmMOKM TMpU OTBETE Ha | HE3HAYUTEIbHbIE OMIMOKK | 00pa3oBaTeIbHOI
BOTIPOCHI IpY OTBETE Ha BOMPOCHI cpensl
YMeer IpoeKTUpoBaTh ‘YMeer npoeKTUpOBaTh YMeeT IpoeKTUpoBaTh He ymeer
nHpopmMannoHHo- nH(popManmoHHO- nH(popMannoHHO- MIPOEKTUPOBATH
oOpazoBarenbHOE o0pazoBarenbHOE o0pa3zoBaTenbHOE nH(pOpPMaNOHHO-
MIPOCTPAHCTBO C YUETOM MPOCTPAHCTBO C yYETOM MIPOCTPAHCTBO C YUYETOM o0pazoBaTenbHOE
ocoOeHHOCTeH ocoOeHHOCTEN ocobeHHOoCTeH MIPOCTPAHCTBO C
00pazoBaTenbHOM Cpeibl 00pa3oBaTeNbHOM cpe/ibl HA | 00pa3oBaTEIbHON CpeJIbl y4eToM
Ha OCHOBE HCIIOJIb30BaHUS | OCHOBE HCIIOJIb30BAHUS Ha OCHOBE HCIIOJIb30BaHUS | OCOOEHHOCTEH
IU(PPOBBIX HHCTPYMEHTOB, | 0a30BBIX MU(PPOBBIX 6a30BbIX U(POBBIX o0Opa3zoBaTenbHON
B TOM YHCJIE€ CETEBBIX WHCTPYMEHTOB, B TOM YHCJI€ | MHCTPYMEHTOB. CpeIsl Ha OCHOBE
ceTeBbIX. JJomyckaer JomyckaeT THITUYHBIE HCTIOJTb30BaHUS
HEe3HAYNTEIHHBIE OMINOKT OIMOKH TIPH peIIeHUHN I POBBIX

IIPY PELICHUU
MIOCTAaBJICHHBIX 33/1a4.

IIOCTABJICHHBIX 3aaa4.

UHCTPYMEHTOB, B
TOM YHCIIE CETEBBIX

Braaneer cmocoOHOCTHIO
ocBauBaTh
CaMOCTOSITEILHO U B
KOMaH/ie Iu(POBBIC
WHCTPYMEHTHI Ha
anmapaTHOM U
MPOTPaMMHOM YPOBHSX

Braneer cnocoOHOCTBIO
OCBaMBaTh CAMOCTOSTEILHO
Y B KOMaH/ie OCHOBHBIE
IU(PPOBBIE HHCTPYMEHTHI Ha
amnmapaTHOM U
MPOTPAaMMHOM YPOBHSIX.
JlommyckaeT He3HAYUTEIbHEIC
OIMOKY NPH PEIICHUN
IMOCTaBJICHHBIX 3a/a4.

Braneer criocoOHOCTBIO
OCBaMBaTh B KOMaH/IE
OCHOBHEIC IU(POBBIC
WHCTPYMEHTHI Ha
anmapaTHOM U
MIPOTPAMMHOM YPOBHSIX.
JlomyckaeT TUITUYHBIC
OINOKH TIPU peIIeHUHN
MOCTaBJICHHBIX 3a]1a4.

He Bimaneer
CITOCOOHOCTEIO
OCBauBaTh
CaMOCTOSTENBHO U B
KoMaH 1€ u(poBbIe
WHCTPYMEHTBI Ha
anmnapaTHOM H
MIPOrpaMMHOM
YPOBHSAX




3. Pacnipenenenne oneHOK 3a (popMbI TeKyl1ero KOHTPOJISI ¥ MPOMEKYTOYHYIO aTTECTALINIO

3 cemectp:

Tekymuil KOHTPOJIb:

JlabopaTopHBIe pabOTHI IO TEMaM

Tema 1. Monenu 11 cTpYKTYpHI HH)OPMAIIMOHHBIX CeTel

Tema 2. OcHOBHBIE TTIOHATHS HH(POPMAITHOHHBIX CETeH KaK OTKPBITHIX HH(POPMAIIMOHHEIX cucTeM. Tema 3. Monenu u
CTPYKTYpPbI HHPOPMAIMOHHBIX ceTel. MIH(bOpMaImoHHBIE peCypChl M TEOPETHIECKHE OCHOBBI COBPEMEHHBIX
MH()OPMAIMOHHBIX CHCTEM

Tema 4. Metop! orieHKH 3G QEeKTUBHOCTH HHPOPMAIIMOHHBIX ceTeil. CeTeBble MporpaMMHBIE CpeACTBa HH(OOPMAMOHHBIX
cereil. CeTeBble TEXHUUECKHE CPENICTBA MH(POPMAIIOHHBIX CETEH.

MaxkcumansHoe kosndectBo 6aimios 1o BPC - 30

TectupoBanue

Tema 1. Monenu 1 cTpyKTYpHI HH)OPMAIIMOHHBIX CeTel

Tewma 2. OCHOBHBIE TTIOHATHS HH(POPMAITHOHHBIX CEeTeH KaK OTKPBITHIX HH(POPMAIIMOHHEIX cucTeM. Tema 3. Monenu u
CTPYKTYpPbI HHPOPMAINOHHBIX ceTel. MIH(pOpMaIMOHHBIE pECYPCHI X TEOPETHUECKIE OCHOBBI COBPEMEHHBIX
MH()OPMAMOHHBIX CHCTEM

Tema 4. Metop! orieHKH 3G QEKTUBHOCTH HH(POPMAIIMOHHBIX ceTeil. CeTeBble MporpaMMHbIE CPeACTBAa HH(YOPMAHOHHBIX
cereil. CeTeBbIe TEXHMUECKHE CPENICTBA HH(OPMAIIMOHHBIX CETEH.

MaxkcumansHOe KordecTBo 6aimios 1o BPC - 20
Htoro 30+20=50 6amnoB

IIpome:kyTouHast aTTecTamus —K3aMeH (3 cemectp).

[IpomexyTouHast aTTeCTalus IPOBOIUTCS MOCIIE 3aBEPIICHHS U3YUSHHs TUCUHUIUIMHBI WK ee 4acTh B (hopme, onpeessieMoi
yueOHBIM T[UIAHOM O00pa30BaTeNIbHOW IMPOrpaMMbl C [ENBI0 OIEHHTh paboTy oOOydaromerocsi, CTEHeHb YCBOCHHUS
TEOPETHYECKUX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIIH.

[IpenonaBatenb, NPUHUMAIOIIUA 9SK3aMeH O0ECMeYMBACT CIy4allHOE pachpeefieHHe BapHaHTOB 3aJaHHi  MEXIy
00Yy4YaIOIIUMHKCS C IOMOIIIBIO OMIETOB M/UITK C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTHI; BIOpaBe 3a/aBaTh 00y4a0IIeMyCs
JIOTIOJTHUTENBHBIE BOMPOCHI U AaBaTh JAOMOIHUTEIBHbIC 331aHIsI IOMHMO TeX, KOTOPBIE YKa3aHbl B OUIETE.

DK3aMeH NpOBOAUTCS 10 OmiteTam. B kaxaoMm OwiieTe OJJH YCTHBINA WM MUChbMEHHBIH OTBET Ha BOIPOC M OJTHO IPAKTHYECKOE
3amanue. [locie oTBEeTa CTYAEHTY MOTYT OBITh 3aJaHbl JOTOJHUTEIbHBIC BOMPOCH], KaK 10 MaTepuaiaM OWiera, Tak U IO
OCHOBHBIM OIPEEIICHUSIM Kypca B 1IEJIOM.

YCTHBIH WM TUCBMEHHBIN OTBET Ha BOIPoc — 20 GayiIos.

ITpaxTuueckoe 3ananue — 30 6asI0B.

Hroro 20+30=50 6anos.

Oo1m1ee KoMIecTBO 0AJIIOB 10 AUCIHUIDIMHE 32 TEKYIIAH KOHTPOJIb M MPOMEXKYTOUHYIO arTectaruo: 50+50=100 6amios.

CooTBeTcTBHE 6AIIOB U OIIEHOK:
Jlnst sx3amMeHa

86-100 — orTiuyHO

71-85 — xoporiio

56-70 — y1OBJICTBOPUTEIHHO
0-55 — HeyIOBIETBOPUTEIHHO

4. OneHOYHbBIE CPEACTBA, MOPSIAOK UX MPUMEHEHHUS U KPUTEPUH OLleHUBAHUS
4.1. OueHoYHbIE CPeCTBA TEKYLIEro KOHTPOJIS
4.1.1. JIaGopaTopHbIe padoThI
Tema 1. Mognenu u cTpyKTypbl HHPOPMAIIMOHHBIX CeTei
Tema 2. OcHOBHBIE OHATHSI MH()OPMAIIMOHHBIX CETEH KaK OTKPHITHIX HH()OPMAIMOHHBIX CHCTEM
Tema 3. Mogenu u cTpyKTypbl HHGOpMaMOHHbIX ceTeld. IHpopMalMoHHbIE pecypchl M TEOPETHUECKHE OCHOBBI
COBPEMEHHBIX MH()OPMALIMOHHBIX CHCTEM
Tema 4. Metons! onenku 3¢ dexrnBHOCTH HHBOPMAITMOHHBIX ceTeil. CeTeBble MPOTrpaMMHBIE CPEACTBA HMHPOPMALTMOHHBIX
cetell. CeTeBbIe TEXHUUECKNE CPEICTBA HH(POPMAIIMOHHBIX CETEH.
4.1.1.1. ITopsiaox npoBeaeHUs.
JlaGoparopHbie pabOThI TPOBOSATCS B YAChI ayIUTOPHOM pabOTHI.
Ilepen BhIMONHEHWMEM KaxI0W pabOTHI CTYACHTHI-0aKalaBphl JOJDKHBI HMPOPabOTaTh COOTBETCTBYIOIIMK MarepHal,
HCTIONB3YS KOHCIIEKTHl TEOPETHUECKUX 3aHATHH, IEPHOANIECKIE N3aHNsA, YI€OHO-METOANYIECKIE TOCOOUS B yIeOHUKN.
[To oxoHUaHWY 3aHATHI CTYAEHTHI OQPOPMIIIOT OTUET 110 KaXJ10i paboTe, cOOII01ast CIEAYIONLYI0 GOpMY:
e HaumMeHOBaHUE TEMBI;



enb paboTsr;

3agaHue U coJep)KaHKue BBITIOJIHEHHON palboThl,
ITuceMeHHBIE OTBETH HA KOHTPOJIBHBIE BOIPOCHI.
BriBoe O TIpOIETaHHON padoTe.

CHHCOK HCTIOJIb30BaHHBIX HCTOYHUKOB.

4.1.1.2 Kputepun oueHUBaHUSA

27-30 6a1710B cTaBUTCSH, ecJId 00yJarommiics:

IIpaBunbHO BBINONHWI Bce 3adaHud. [IponeMOHCTpUpOBad BBICOKMH YpOBEHb BIaAcHHUS MarepuasioM. IlposBieHb
MPEBOCXO/HBIE CIIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHUS K BBINOJHEHUIO KOHKPETHBIX 3aaHHM.

22-26 6aJJI0OB CTaBUTCS, €CJIH 00yJYarOIHiics:

[TpaBUIBbHO BBIOIHWII OOJBINYIO YacTh 3aaHui. [IpUCyTCTBYIOT He3HauuTENbHBIE OMNOKH. [IpoieMOHCTPUPOBAaH XOPOIIUA
YpOBEHb BIAJCHHUS MarepuaioM. IIposiBIEHBI CpeAHHE CIIOCOOHOCTH NPHUMEHATh 3HAHMS M YMEHHUS K BBIIOJHEHHUIO
KOHKPETHBIX 33IaHHH.

18-21 6an10B cTaBHUTCS, €CJIU 00YIAIOLIHIACS:

3amanus  BBINONHWI  Ooylee d4eMm  HamoJoBuHY. [IpucyrcTByror  ceppé3mple  ommbOku.  [IpomeMoHCTpHpOBaH
YIOBJICTBOPUTEIBHBIN YPOBEHb BIaJeHHs MarepuaioM. [IposBiIeHBI HU3KHE CIIOCOOHOCTH NMPHMEHSATH 3HAHWSA M YMEHHUS K
BBITTOJTHEHUIO KOHKPETHBIX 3aJaHHH.

0-17 6a1;10B cTaBHUTCS, €CJIU 00yYarOLIHIicCs:

3amaHus BRITIOTHAI MEHEE YeM HamoJoBHHY. [IpogeMoHCTpUpPOBaH HEYMOBICTBOPUTEIBHBIH YPOBCHD BIAJACHUS MaTEPHAIIOM.
[IposiBIeHBI HETOCTATOYHBIE CIIOCOOHOCTH MPUMEHSTE 3HAHUS M YMCHHS K BBIITOTHCHUIO KOHKPETHBIX 3aJaHAH.

4.1.1.3. Conepxxanue OLleHOYHOTO CpeACTBa

JJABOPATOPHAS PABOTA Ne 1

Jesienune ceTu HA MojAceTH (CAOHETTUHT)

He.]]b: MO3HAKOMUTBCA € NTPpUHIONITAMU lp aZpecaly, HAYYUTbCA JIOTUYCCKU ACINUTh CETU Ha IMMOJACCTH.
OcHOBHBIE IOHSTHS: lp aapecC, Macka CeTH, NoACCThb, XOCT.

Henenue cetn Ha HECKOJIBKO ~ TOAceTei TI03BOJISICT HCTIONIb30BATh
He3aJelicTBOBaHHBIE OUTHI Oostee 3 GekTuBHO. TakuM 00pa3oM MOXKHO IOJTyIHTh HECKOJIBKO HOBBIX ceTel ¢ Ooiee
«y3KOH» MacKoil. BeIOOp HOBOIT Macky 3aBHCUT OT MHOTHX KPUTEPHEB, HO B OOJBIIMHCTBE CITy4aeB 3TO /1B MapamMeTpa —

KOJIMYECTBO HOBBIX MOACETEN M KOJIMYECTBO XOCTOB B KaX10H mojceTu. it Toro, 4ro0s! crienaThb
HECKOJIbKO ~ HOBBIX MOJCeTei U3 yxe UMeEIoIIeics, HYKHO YBEITMYUTh KOJINYECTBO OUT
CEeTeBOM YacTH, yMEHBLINB XOCTOBYIO 4acTh ip ajipeca. PaccMoTpum Ha npumepe pa3OueHHs HCXOIHOU ceTH ipv4 Ha JiBe
HOJICETH.

[Tony>XupHBIM BBIJIeNIeHa CeTeBasi 4acTh ip ajapeca.

HNcxonnas cerns: 192.168.150.0. Macka: 255.255.255.0.
Network 192.168.150.0 11000000.10101000.10010110.00000000

Netmask 255.255.255.0 =24 11111111.11111111.11111111.00000000

Juist Toro, 4roOBI MOMYyYUTH JIBE HOBBIX CETH W3 MMEIOIIEHCS, JOCTATOYHO M3MEHHTh MacKy cetu ¢ 24 Ha 25,
YBEJIMYHB CETEBYIO YacTh ip ajpeca Ha 1 OWT. YBenudeHne MacKi Ha OJIMH OUT JACT JIBa BO3MOJKHBIX BapHaHTa ITOJICETEH,
KOTJ]a HOBBI OUT paBeH HYJIIO, U KOT/1a HOBBI OWT paBeH equHHIe. TakuM 00pa3oM IMOJTydaeM JBE HOBBIX MTOJICETH.

11000000.10101000.10010110.00000000

Network 1 192.168.150.0
Netmask 255.255.255.128 = 25 11111111.11111111.11111111,10000000
Network 2 192.168.150.128 11000000.10101000.10010110.10000000
Netmask 255.255.255.128 = 25 11111111.11111111.11111111,10000000

Jln1s1 mepBo¥ 1o/IceTH HOBBII OUT paBeH HyJIo — 310 noaceTh 192.168.150.0
/25. J17st BTOpO#i IOZICETH HOBBIN OWT paBeH equHHUIE — 3T0 mojaceTs 192.168.150.128 /25.

Tenepb paccunTaeM ajpec NIMPOKOBEMATENbHON pacchliku (Broadcast). Agpec mupokoBemaTeIbHON PacChUIKH —
9TO TaKOH ip ajpec, B XOCTOBON YacTH KOTOPOTO BCE ONTHI PaBHBI EIUHHUIIE.
Network 1 192.168.150.0 11000000.10101000.10010110.00000000

Netmask 255.255.255.128 = 25 11111111.11111111.11111111.10000000
Broadcast 192.168.150.127 11000000.10101000.10010110.01111111



Network 2 192.168.150.128 11000000.10101000.10010110.10000000
Netmask 255.255.255.128 = 25 11111111.11111111.11111111.10000000
Broadcast 192.168.150.255 11000000.10101000.10010110.11111111

HemHoro ycnoxHuM 3amady, pazodbeM ncxonuyro cets 192.168.150.0/24 He Ha 1Be, a Ha YETHIPE HOBBIX ITOACETH.
V3mMeHuB MacKy Ha 25, MbI OJIyYUM TOJIBKO OJWH JIOTIOJHUTEIBHBIH OUT B CETEBOM YacTH, 3TOr0 HelocTaToyHo. B3siB 1Ba
JIOTIOJIHUTENBHBIX OUTa, MBI TIONy4HM Yke 2" BapHaHTOB KOMOMHALMM HyJIS W €IMHUIBL, TA€ N=2 — KOJUYECTBO
JIOTIOJTHUTENBHBIX OUT B IaHHOM cliy4yae. BapnaHToB KOMOMHAIMU B 3TOM Ciydae MOJy4aeTcsi YeThlpe. DTO MOAXOIMT, a
HOBas Macka OyneT paBHa 26.

Ucxomnas cetb: 192.168.150.0. Macka: 255.255.255.0.

Network 192.168.150.0 11000000.10101000.10010110.00000000
Netmask 255.255.255.0 =24 111111121.11111211.11111111.00000000
Tloncern:

Network 1 192.168.150.0 11000000.10101000.10010110.00000000
Netmask 255.255.255.192 = 26 11111111.11111211.111111211.11000000
Broadcast 192.168.150.63 11000000.10101000.10010110.00111111
Network 2 192.168.150.64 11000000.10101000.10010110.01000000
Netmask 255.255.255.192 = 26 11111111.11111211.111111211.11000000
Broadcast 192.168.150.127 11000000.10101000.10010110.00111111
Network 3 192.168.150.128 11000000.10101000.10010110.10000000
Netmask 255.255.255.192 = 26 11111111.11111211.111111211.11000000
Broadcast 192.168.150.191 11000000.10101000.10010110.00111111
Network 4 192.168.150.192 11000000.10101000.10010110.11000000
Netmask 255.255.255.192 = 26 11111111.11111211.111111211.11000000
Broadcast 192.168.150.255 11000000.10101000.10010110.00111111

Taxum 06pa30M MBI ITOJYYUIIN YETBIPEC HOBBIC CCTHU U3 HCXOHHOﬁ.

[ TOro, YTOOB! MONYYNTh, HAIPUMED, MIATh HIIK CEMb HOBBIX CETEeH, Hy>KHO YBEJIMYUTh MAacKy Ha TpU OuTa — 2°=8.
ITony4yeHHbIe BOCEMb CeTE€ MbI OyJeM HCIOJIb30BaTh HE BCE, a TOJBKO HEOOXOMUMOE KOJIM4YecTBO. s mosydeHwus
ABaAIaTu HOBBIX ceTeﬁ, HY>XXHO B34Tb IATH our — 25:32. 21.]'[5[ TNOJYUYCHUA MATUACCATU HOBBIX ceTeﬁ, HY>XXHO B34Tb IIECTH
our — 2°=64.

PaccmorpuM npyroii cimydaif, KoTrZa UCXOIHYIO CETh HYKHO IOJICIHTH Ha HEKOTOPOE KOJIUYECTBO CETeH MO n
XOCTOB B Ka)I0¥ HOBOH 1ojceTH. B 1aHHOM Cilyyae HY)XHO HITH OT 0OPaTHOTO, U OCTABJISATH B XOCTOBOM YacTH ip ajpeca
CTOJIBKO 6I/IT, 9TOOBI HX KOM6I/IHaHI/II‘/'I XBAaTUJIO JIA HCO6XOJII/IMOI‘O KOJIM4YecTBa X0CTOB. He cronT 3a0kIBaTh 0O TOM, 4TO IJIA
KOKIOW CeTH HEeOOXOIUM CBOW ajpec CeTH W aJpec IMUPOKOBEUIaTeNbHOW pacchulku. DopMyna ajisi pacyeTa HEMHOTO
BUJIOM3MEHSAETCS: KOIMYECTBO X0CTOB = 2™-2, IJie 1 — 3TO KOJIMYECTBO OUT XOCTOBOI YacTy ip ajapeca.

B kauectBe mpumepa pa3o0beM HCXOIHYHK) CETh HAa CETH C IIECTHIO XOCTaMH B KaxnoW. McxomHas cerTb:
192.168.150.0. Macka: 255.255.255.0.

Network 192.168.150.0 11000000.10101000.10010110.00000000
Netmask 255.255.255.0=24 111211111.1712111111.11111111.00000000

Jis mByX HEOOXOAMMBIX XOCTOB HYKHO OCTAaBUTHh TPU OUTAa B XOCTOBOHM YacTH — 23-2=6. Bce ocTanbHbIE GUTHI
MEPEXO/IAT B CETEBYIO YaCTh, N3MEHUB MacKy Ha 29.
Tloncern:

Network 1 192.168.150.0 11000000.10101000.10010110.00000000
Netmask 255.255.255.248 = 29 11111111.11111111.11111111.11111000




Broadcast

Network 2
Netmask
Broadcast

Network 3
Netmask
Broadcast

Network 4
Netmask
Broadcast

Network 5
Netmask
Broadcast

192.168.150.7

192.168.150.8
255.255.255.248 = 29
192.168.150.15

192.168.150.16
255.255.255.248 = 29
192.168.150.23

192.168.150.24
255.255.255.248 = 29
192.168.150.31

192.168.150.32
255.255.255.248 = 29
192.168.150.39

11000000.10101000.10010110.00000111

11000000.10101000.10010110.00001000
11111111.11111111.11111111.11111000
11000000.10101000.10010110.00001111

11000000.10101000.10010110.00010000
11111111.11111111.11111111.11111000
11000000.10101000.10010110.00010111

11000000.10101000.10010110.00011000
11111111.11111111.11111111.11111000
11000000.10101000.10010110.00011111

11000000.10101000.10010110.00100000
11111111.11111111.11111111.11111000
11000000.10101000.10010110.00100111

Takxum oOpa3om nomydaem 32 (25) HOBBIX ITOJICETH MO 6 XOCTOB B Ka)KI0M CETH.

Jliist pa3OueHust HCXOAHO# ceTH Ha ceTd 1o 10 XOCTOB B Ka)10#, HEOOXOAUMO OCTaBUTh 4 OUTa B XOCTOBOM YacTH:
2%2=14, s pa3OueHns HCXOIHOM CeTH Ha CeTH IO 2 XOCTa B KaKIOH, HEOOXOAMMO OCTaBUTH 2 OWTa B XOCTOBOM YaCTH:
2§-2=2. Jns pa3OueHns ncxomHon cetu Ha ceTH 1mo 100 X0CTOB B KaxXI0i, HEOOXOJMMO OCTaBHUTH 7 OUT B XOCTOBOW YaCTH:
2'-2=126.

JlabopaTopHoe 3axanue

Jlano:

Cets 10.N.0.0/16
I'ne N — Homep BapuanTa. HoMep BapraHTa COOTBETCTBYET HOPAIKOBOMY HOMEDPY 110 OOLIEMY CITUCKY B JKYPHAJIE.
CoracHo BaieMy BapHaHTy BBITIOJIHHUTH 3aaHKE:

1. Pa3buth ceThb Ha 3aJaHHOE KOJHYECTBO IMojceTed (yKazaTh TepBble S5 TMojceTed, C JOCTYIHBIM

JAUarna3oHoOM aIpeCOB XOCTOB, 4 TAKIKE LHPIpOKOBCH.IaTeJ'ILHLIﬁ a;[pec).

2. Pa30uTh ceTs Ha 3a1aHHOE KOJIMYECTBO XOCTOB (YKa3aTh IMEPBBIC 5 MOACETEH, ¢ JOCTYIHBIM AHATIA30HOM
aJIpecoB XOCTOB, a TAK)KE MUPOKOBENIATEIHHBIN aapec).

Jna xaxgod w3 ceTedl MOKEH OBITh yKa3aH ajpec CeTH, AMANa30H JOCTYIHBIX aIpecoB XOCTOB H aJpec
IMPOKOBEMIATEIHHON PACCHUIKH B IECITAMHOM M IBOMYHOM TPECTABICHUH.

Tabnuna 1.1 BapuanTe! 3a1aHus.

BapuanTt 3ananune 1 3aganue 2

1 46,5 2, 16, 267
2 9,91 2,90, 178
3 70,4 2, 20, 235
4 7,69 2,19, 333
5 58,9 2,96, 151
6 41,5 2,62, 473
7 51,12 2,61, 398
8 68, 3 2, 50, 300
9 6, 94 2,76, 308

10 69, 9 2,81,416




11 2,37 2, 20, 352
12 73,8 2,21, 144
13 84, 4 2,47, 294
14 88, 9 2, 25, 440
15 54,7 2, 86, 180

Conepmafme oTvyeTra

B kauecTBe O0TYETA NPEJOCTABUTH PACUCTHI ICJICHUS CETH Ha MTOICETH.
Bonpockl 11 caMONIPOBEPKH:

1. W3 ckompkux OUT cocTouT ipv4 ampec?

2. Uro Takoe anpec MUPOKOBENIATEIHHON PacChUTKN?
3. Uro Takoe ceTeBas 4acThb ip aapeca?
4, Yto Takoe X0cTOBas 4acTh ip axpeca?

JIABOPATOPHASI PABOTA Ne 2
OcnoBbl padotsl B cumyasaTope Cisco Packet Tracer

Heas: mo3HakoMuThes ¢ cumynsatTopoM Cisco Packet Tracer.

OcHOBHbIE MIOHATHSA: CUMYIISATOP, TOTIOJIOTHS CETH, THII Kabers, ping, arp. Cisco Packet Tracer — cumymsrop,
MO3BOJIAIOIINH CO3/1aTh TOIOJIOTHIO CETH,

MPOTECTUPOBATH €€ M YBUAETHh CUMYJIAINIO paboThl peanbHoro obopynosanus Cisco. OOmuii Bux IporpaMMel
HpeJCTaBJIeH Ha pUCyHKe 2.1.
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Puc. 2.1 — I'naénoe oxno npoecpammul Packet Tracer

I'maBHOE OKHO NpOrpaMMBbI

IInkTorpaMmsel OCTyIa K OCHOBHBIM ITyHKTaM MEHIO
[epexmogaTens JOrMIECKOro U GU3HIECKOTO BUIA

Pabouee momne mporpamMmel

YckopeHre BpeMEHU NPH CUMYTISALHN

BrlIkaroueHne 1 BKIIOYEHHE BCEX YCTPONCTB TOMOJIOTHH
Br16op ycTpoiicTBa i1 BHECEHHS B TOIIOJIIOTHIO

I'pynmsl ycTpoicTB 1u1s BEIOOpa

Hoctyn k M”HCTpyMEHTaM

IlepekmodeHne B peKUM CUMYJIISLMH WIN PEATBHOTO BPEMEHU

OKHO YyupaBJI€HUA CO3JaHHBIMU MaKETaMU

Jlist Toro, 4TOOBI CO3/1aTh TOMOJIOTHIO, HYXKHO YCTaHOBHUTH YCTPOMCTBa Ha pabo4yro 001acTh U COSAMHUT X
KaOeJIsIMHU HY)KHOTO THIIA.

Cpenu yctpoiicts B Cisco Packet Tracer npeacraBieHbl:

MapipyTnu3aTopsl;

KommyTaTops! (B TOM 4HCIIe U MOCTHI);

XaOBbI ¥ TOBTOPHTEIH;

Koneunsle ycrpoiictBa — [1K, cepBepsbl, npunTepbl, [P-Tenedonsr;

BecnpoBoHbIe yCTpOHCTBA: TOYKH JOCTyTIa
MapIIpyTu3aTop;

OcranbHble ycTpoicTBa — 001aK0, DSL-Mo/ieM 1 kabenbHBIH MOIEM.

[Jannble yCTpOWCTBa HYXXHO COEIMHUTh KabesiMu.

MpeJICTaBJICHEI B TabmwIe 2.

" OecrpoBOIHOM

Tunsl Kabenen

Tabmuua 2 — tumnsl kadeneit B Packet Tracer.

Twum xabens Omnucaune

MIpeIBapUTENbHON HACTPOUKH.

KonconsHOE COCIMHCHHUEC MOXET OBITh  BBITIOJIHEHO
MapuipyTu3aTopaMu HUJIM KOMMYTaTOpaMH. I[aHHOG COCIUHCHUEC HGO6XOZ[I/IMO JUJIA]
MOJKIIFOYCHHA K O60py,IlOBaHI/IIO HanpsMyro, B TOM YUCJIC U JId

mexay IIK u

Console
OroT TN Kabeis SABISETCS CTAaHIApTHOW cpemoit nmepemauu Ethernet s
COCJIMHEHUS YCTPOUCTB, KOTOPBIN (PYHKIMOHUpYET Ha pasHbIX ypoBHAX OSI. D10
/ CUMYIISILINS KaOess TUMa «IaTd-KopIy», Tie C 000UX CTOPOH KOHHEKTOPHI 00XKAaThI
0 OJTHOMY CTaHAApTy 568-

Copper Straight- through B.




’
L4

Copper Cross-over

Otor TN Kabens sBisieTcs cpemod mepemadd Ethernet ms coenuuenwus
YCTPOMCTB, KOTOpble (YHKUMOHMPYIOT Ha OJMHAKOBHIX ypoBHiXx OSl. 3to
CHUMYJISILIMSL KaOeJIsl THIIA «KPOCCOBEPY, I/Ie ¢ 000MX CTOPOH KOHHEKTOPBI 00XKaThl
0 pa3HbIM CTaHAapTaM
568-A ¢ oxHOM cTopoHE! 1 568-B ¢ npyroit cTOpOHEL

7a

OnTOBOIOKOHHAS cpena UCIIONB3YyeTCs TUISL
COEIMHEHU MeX Iy ontnieckumu noptamu (100 Mout/c
i 1000 M6wut/c).

Fiber
CoennHeHne gepes TenehOHHYIO JIMHATO MOXKET
’ v
<y OBITH OCYIIECTBIICHO TOJILKO MEXIY yCTPOWCTBaMH,
R MMEIOIINMH MOJIEMHBIE TTOPTHI.
Phone
KoakcnanpHas cpesia HCIIONB3yeTcs VI COSANHECHHS MEXTY
KOaKCHUAJIbHBIMU IMOpTaMH.
Coaxial

sy 4

Serial DCE and DTE

CoenuHeHHs Yepe3 MOCIeNOBaTeIbHBIC MMOPTHI, YacTO HCIIONB3YIOTCS IS
czeit WAN. Jlnsg HacTpOWKH TaKWX COSAMHCHHWH HEOOXOANMO YCTaHOBHUTH
cuaxpoHmsanuto Ha cropoHe DCE-yctpoiictBa. Cropony DCE wmoxHO
OTIPEJIeNIUTh M0 MaJICHHKOW UKOHKE “4acoB”

PSIOM C TIOPTOM.

Paccmotpum paboty cumynsatopa. Co3iaguM TOMOJIOTHIO U3 IBYX NMEPCOHATIBHBIX KOMIIBIOTEPOB M KOHLIEHTpATOpa

(xaba), npeacrapiaeHHy0 Ha pucyHke 2.2. CoeMHATh JaHHBIC YCTPOHCTBa HYXHO Kabenem Copper Straight- through.

g om—
- -y = J
2= u Hub-PT P/
PC-PT Hub0 PC-PT

PCO PC1

Puc. 2.2 — Tononozus cemu



[IlenkaeM MO NHMKTOrpaMMe IEPCOHAIBHOTO KOMIBIOTEpAa ClieBa, IepexomuMm Ha Bkiaanky Desktop — Ip
Configuration 1 HacTparBaeM Tak, KaK MMPEICTABICHO HAa PUCYHKE 2.3.

® PCo

IP Configuration ]

IP Configuration

) DHCP @ Static
IP Address 192.168.1.1
|
|| Subnet Mask 255.255.255.0

|| Default Gateway |
/| DNs server

IPv6 Configuration

) DHCP ) Auto Config @ Static

IPv6 Address /

Link Local Address FE80::260:5CFF:FE80:DESB

IPv6 Gateway

IPv6 DNS Server

Puc. 2.3 — Hacmpoiika ip adpeca

AHaOTHYHEIM 00pa30M HacTpaUBacM BTOPOH KOMITBIOTEp, NMPHCBOMB eMy azapec 192.168.1.2. ITlocme sToro
mepekirogaeM Packet Tracer B peskxum cumynsiiu (puc. 2.4)
~ | [mitaton eane] L=
EventList

Vis.  Time(sec) LastDevice AtDevice Type

< m | '
= = Captured to: 4
Reset Simulation [¥/] Constant Delay (no captures) —
Play Controls o &

[ Back ][AuquJm'r_‘e/Play][Capue/Fomard]—

5

Event List Filters - Visible Events
ARP, CDP, DHCP, DNS, DTP, EIGRP, HTTP, ICMP, OSPF,
RIP, STP, TCP, TFTP, UDP, VTP

2l Edit Fiters I Show Al

=
<77 Copure  rorware | _iventiist_| Simulation

Puc. 2.4 — peostcum cumynayuu

Haoicumaem kuonxy Edit Filters u gvlcmagnsem gpuibmpsi coenacHo pucyuka 2.5.



ARP ] BGP [7] cop
I”] DHCP [7] DNS [©] pTP

I EIGRP ] FTP [ H323
I”] HSRP [T HTTP [] HTTPS
ICMP [] ICMPv6 [] 1PSec
"] ISAKMP [©] LACP [ NTP
"] OSPF [T] PAgP [] pOP3
|| RADIUS [] RIP [] RTP

I] sccp [] SMTP [T] SNMP
"] SSH [] sTP [T] SYSLOG
] TACACS ] TCP ] TFTP
"] Telnet [7] upp [E] vTp

Show All/None
Edit ACL Filters

Puc. 2.5 — nacmpotixa ¢punompos

Jlanee Hy»XHO BbIOpaTh OTIIPAaBKY HPOCTOrO MakeTa, OH 00O3HAueH 3aKPHITHIM KOHBEPTOM HAa MPABOM MaHENN
HHCTPYMEHTOB (pHc. 2.6).

dre / Play |[Capture / Forward] E/

J | 2dd simple PDU -:Izzl‘t‘—'—J
y

:\_/

Qe

Puc. 2.6 — Bvibop npocmoeo nakema

BriOpaB 3akpbITHIIl KOHBEPT, KIMKaeM MO KOMITBIOTEPY OTIIPABUTEIIO, 3aTEM IO BTOPOMY KOMITBIOTEPY, KOTOPBIi
OyZeT SBIATHCS IMOTydaTeIIeM.

OOparuTe BHUMAaHHE, YTO JBAa KOHBEPTa TEHEpPh HAXOIATCS PAIOM C HEpBBIM KoMmmbioTepoM (puc. 2.7). Omun
KOHBEPT — 3TO coolmieHne, rmepenasaeMoe mo mpotokory ICMP, npyroir — coolmieHne, mepenaBacMoe 1Mo MPOTOKOIY
ARP. Cnomcox coObITHII Ha TaHENW WMHTAIlMH TOYHO OTOOPa3HT, KaKOH W3 KOHBEPTOB IIPEJCTABIIET COOOIICHHE,
nepeaaBaemoe o nporokoiy ICMP, a kakoii — coo0ieHue, mepenaBaeMoe 1mo npotokony ARP.

PC-PT
PC1

Puc. 2.7 — Ouepedv omnpagxu naxkemog

3areM HYXXHO HaxaTb Ha KHONkKy Auto Capture/Play Ha manenm cuMynsumu B mpaBoil yactd okHa. Ilocie
YCIIEHIHOM OTNpaBKU BCEX NMAKETOB Mbl YBUJIUM KapTHHY, IPEJCTABICHHYIO HA PUCYHKE 2.8.



Simulation Panel @
Event List

Vis. Time(sec) Last Device At Device Type Info e
0.002 Hub0 PCO ARP
0.003 PCO Hub0 ARP
0.004 Hub0 PC1 ARP
0,004 - pcl icve [l
0.005 PC1 Hub0 ICMP . E
0.006 Hub0 PCO ICMP .
0.007 PCO Hub0 ICMP .
] 0.008 Hub0 PC1 ICMP . s

4 1 [

Reset Simulation Constant Delay ci%ngresdg?;

Flay Controls
Back ][ Auto Capture [ Flay ][ Capture / Forward

|Ela'-‘-' {Hands Free)

Event List Filters - Visible Events
ARF, ICMP

Edit Filters I Show Al

Puc. 2.8 — Ycnewnas omnpaska naxemog

[lenkHuUTE 1O 3HAYKY MEPCOHATBLHOTO KOMIIBIOTEPa, Nepelaure Ha BKIaaky Desktop, 3aTemM oTkpoiiTe KOMaHIHYIO
ctpoky — Comand Prompt. IIpocmoTpute Arp-Tadmuily ¢ MOMOIIbI0 KoMaHael arp —a. Chenaiire BeIBOABL [IpoBepnTe
JIOCTYITHOCTh KOMIIBIOTEPa C TIOMOIIBI0 KOMaH bl Ping, otiipaBuB 50 maketos mo 100 GallT B pexxuMe peaabHOr0 BpEMEHH.

JlaGopaTopHoe 3aganue

Hacrpoiite Tomonoruto u3 4 KOMOBIOTEPOB, COCANHUB MX XaOOM M NMPONHMHTYHTE Ka)KIOE€ YCTPOICTBO B pEKHME
CHUMYJISILIMU, IPOCMOTPUTE Arp- TabJIHIly KOMITBIOTEPA.

Coaep:xanue oT4yera

B kauecTBe oTueTa NPEIOCTaBUTH paboTaronlyto Tornojoruto B Packet Tracer.
Bomnpocsl 1y1s camonpoBepku:

1. Ha xaxom yposae cereBoit Mmonenu OSI padoraer nmpotokon ICMP u ARP?

2. Kakwue ocHOBHEIE ycTpoHCTBa MBI MOKeM no0aBuTh B cumyirsitop Cisco Packet Tracer?
3. Kak mpoussectu otnpasky 50 3ampocos ping?

4, Kak yBemuuuTh pazmep OTIPaBisieMOro coo0mieHus ping?

JJABOPATOPHAS PABOTA Ne 3
Ba3zoBbie HacTpolikn mapmpyTu3aropa Cisco

Lean: moay4uTh HABBIKK 0a30BOM HACTPOMKH MapIIpyTH3aTOPA.

OcHOBHBIE OHATHS: KOHCOJIBHBIH Kabeib, yaaJdeHHbIH 1ocTy1l, 6a30Bble HACTPONKH, telnet, TepMuHaIL.

Ionknrouenue K pealbHOMY 000py10BaHHIO Oynem paccmarpuBaTth Ha
npumepe cumyisinuu B Packet Tracer. Tam 3T0 MOXKHO yBU/IETh HarJsiiHEe.

Jlnis mepBUYHON HACTPOWKM MapLIpyTH3aTOpa HEOOXOAMMO MOAKIIIOUNTHCS K HEMY Yepe3 KOHCOJIbHBINA Kabenb. OTo
KabeJb ¢ 0JTHOM CTOPOHBI KOTOPOT'O HaXOIUTCS CTaHJapTHBIN pazbeM RJ-45, a ¢ npyroit RS-232. CooTBeTCTBEHHO NEpBEIM
pa3bpeMoM MBI MOJKII0UaeMcs K Bxoxy «Console» Ha MapmipyTH3aTope, a BTOPBIM — K mocienoBarensHoMy nopty (COM
1) mepcoHaIbHOTO KOMITBIOTEPA.



Jist coeqMHEHHsT C MapUIPYTH3aTOPOM HYXEH KJIMEHT JJIsi TEPMHHAIBHOTO MOJKIOYeHus. J[Is peanbHOro
obopymoBanust GyeM UCIOJIb30BaTh MPOrpaMmy Putty, MO3BOJISIOINLYIO MOJKIIIOYATHCS Yepe3 KOHCOIBHBIN MOPT, a TaK Ke
o IpoToKoyIaM yaaneHnoro nocrymna Telnet, SSH u ap. (puc. 3.1).

r B
@ PuTTY Configuration u
Category:
[=I- Session | Basic options for your PuTTY session |
-~ Logging Specify the destination you wart to connect to
=) Temminal o
Serial line Speed

. Keyboard

. Bell COM1 9600
i - Features Connection type: |
||| E-Window (O Raw (0 Telnet (O Rlogin (©) SSH

- Appearance )
[ . Behaviour Load, save or delete a stored session Il
[l ... Tramelation Saved Sessions Il

- Selection

- Colours - \

Default Settings

Il | =- Connection i
{ - Data Il
i .. Proxgy

- Telnet

- Rlogin

- 55H
- Seral Close window on exit:
() Mways  (0) Mever @ Only on clean exit

About i Open i [ Cancel ]

L=

Puc. 3.1 — Oxno nooxnrouenuii npoepammer Putty

Bribupaem noxkirouenue Serial, octanbHbIE HACTPOHKH OCTaBIJISIEM MO YMOJYAaHUIO. 3aT€M OTKPOETCS KOMaH[HAs
cTpoka Mapupyrusaropa Cisco ¢ mpuriameHuemM.

Jns cumynanuu nonxmoueHus B Packet Tracer mcnoss3yeM cleAyroLIyro TOMOJNOTHIO M3 1 MapuipyTusaTopa H
OJIHOTO MEPCOHAILHOTO KOMITBIOTEPA, COCTMHEHHBIX KOHCOBHBIM KabereM (puc. 3.2).

e

A i) <
1841 PC-PT

RouterQ PCO

? PCO
FPhysical | Config Desktop | SoftwarefServices|

I — | | e ———rr———— T
Terminal

compliance with U.5. and loeal country laws. By using this product you
agree to comply with applicable laws and regulations. If you are unable
to comply with U.S. and local laws, return this product immediately.

2 summsry of U.5. laws governing Cisco cryptographic products may be found at:
http://www.cisco.com/wwl/export/crypto/tool/stgrg.-html

If you require further assistance please contact us by sending email to
exportlicisco.com.

Cisco 1841 {(revisiom 5.0) with 114688E/16384E bytes of memory.

Processor board ID FTX0347Z1BE

MEE0 processor: part number 0, mask 49

2 FastEthernet/IEEE B0Z.3 interface(s)

131E bytes of NVRAM.

©34E88K bytes of ATA CompactFlash (Read /Write)

Cisco I0S Software, 1841 Software (Cl1841-ADVIPSERVICESES-M), Version 12.4(15)T1,
RELEASE SOFIWARE (£cZ)

Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1386-2007 by Cisco Systems, Inc.

Compiled Wed 15-Jul-07 04:52 by pt_team

——— System Configuration Dislog ——-

Continue with configuration disleg? [yes/nol:




Puc. 3.2 — IMooxkmouenue konconrvHuim Kabenem

Jlanee HaM HYXHO ILIEIKHYTh 10 MKOHKE IEPCOHAILHOIO KOMIIBIOTEpa W INepedTH Ha BiIaaky Desktop, 3arem
BbIOpaTte Terminal. OcraBiusiem HacTpoiiku mo ymomdaHmroo, HaxkumaeM OK. OTkpbiBaeTcss KOMaHZHAs CTpOKa
Mapmpytuzatopa Cisco ¢ mpurinamenueM (puc. 3.3).

Puc. 3.3 — Komanounas cmpoxa CLI

Wnrepdeiic xomannHoit crpoku (CLI) mpeamonaraer mocienoBaTelbHBIA BBOJA TEKCTOBBIX KoMaHz. [Ipumepst
KOMaHJ{ OyIyT 3aIUChIBATECS KYPCUBOM.

Ha npennoxenne KoMaHAHON CTPOKHM INPOAOJKUTH HACTPOMKHM B PEKUME UAora cielyeT OTBETUTh NO. [anee
IpUCTyNaeM K HacTpoidike. IlepBbIM JeloM HaM HYKHO IONACTh W3 PEXHMa OOBIYHOTO IIOJH30BATENS B PEXHUM
npuBmiteruposansoro mons3oBarenst (EXEC Mode). Dto memaercst ¢ momomibio kKomauasl enable. TTocie BBoma 3Toi
KOMAaHJBI MOXHO 3aMETHTb, YTO MPHUTJIANICHHE KOMaHIHOW CTPOKH CMEHHIIOCH CO 3HaKa > Ha 3HaK # (puc. 3.4).

Router>enzkble
Reouterg

Puc. 3.4 — Usmenenue npuerauieHusi KOManoOHoU CmpoKu

OTH n1Ba pekrMa T03BOJIII0 MIPOCMOTPETh HHGYOPMAIIHIO O MOJKIFOUEHUSIX, COCTOSHAH PAa3HYHBIX IMPOTOKOJIOB H
ciyk0, 3alylIeHHBIX Ha MapUIpyTH3aTope. A TakKe IPOBEPUTh JOCTYHNHOCTh TEX WIM MHBIX Y3JOB CETH.
[TpuBMIIErHPOBAHHBIN TOJIH30BATEIIH UMEET HAMHOTO OOJIbINIE TIPAB HA MMPOCMOTP TOW WK HHO# nHpopMmarmu. Yarie Bcero
9TOT PEXKUM CIIYXKUT JJIS TOTO, YTOOBI NPOCMOTPETh MHTEPECYIOLIYI0 agMUHHCTparopa nHdpopmanuio. s u3MEeHeHHs
HACTPOCK CYIIECTBYET PeKUM KOH(DHUTypaTopa, KOTOPHIil BeI3bIBacTcs komanaoit Configure Terminal (puc. 3.5).

Router>enzable

Routergconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config)

Pucynoxk 3.5 — Ilepexoo & peacum konguesypamopa

CIIMCOK JOCTYITHBIX KOMaH]I MOXHO MIOCMOTPETh C TIOMOIIBI0 KOMaH/IbI 7
(puc. 3.6).



Router (config) £?

Configure commands:

aaa Authentication, Authorization and Accounting.
access-list 2dd an access list entry

banner Define a login banner

boot Modify system boot parameters

cdp Glcbal CDP configuration subcommands
class-map Configure Class Map

clock Configure time-of-day clock
config-register Define the configuration register
crypto Encryption module

do To run exec commands in config mode
dotll EEE 802.11 config commands

enable Medify enzble password parameters
end Exit from configure mode

exit Exit from configure mode

hostname Set system's network name

interface Select an interface to configure

ip Global IP configuration subcommands
ipvée Glocbal IPvEé configuration commands
line Configure a terminzl line

legging Modify message legging facilities
login Enable secure legin checking
--More--

Pucynox 3.6 — Cooepoicanue cnpasku

Jis kaXkooro u3 peKMMOB HaOOp BO3MOXKHBIX KOMAaHJ CBOH COOCTBEHHBIA. 1 B Ipyrom peKUMe 3TH KOMaHbI
MOTYT TIPOCTO He paboTtarh. Eciu HamucaTh TMOMOBHHY KoMaHabl Enable w maxkars kxmasumy Tab Ha kimaBuatype, TO
KOMaHIHAs CTpPOKa MOMHINET KOMAaHIy ITOJIHOCTBIO. DTO O3HAYaeT TaKKe, YTO KOMAaHIBI MOXKHO HE ONHCHIBATH, a
HCIIOJIb30BAaTh COKpPALLEHHBIE BapHaHThl HAaNMCAaHHUA KOMaHJ B CIIydae, €CJIM 3TO COKpalIeHHE MOXKET OJHO3HAYHO
HMHTEPIPETUPOBAHO KOMAHIHOM cTpokoil. Hanpumep, nist mepexonga B pexXUM NMPUBUIETHPOBAHHOTO IIOJIB30BATENs, HAM
HY)XHO BBecTH Komanmy Enable, Ho mMbI MokeM orpaHuuMTBCS MEpBBIMH JIBYMs cuMBoiamu — ENn. Ecmu mocie atoro
HaXaTh KJIaBUIIY Tab, TO KOMaHa 6y£[eT JIonMcaHa a0 MOJIHOTO BUJa — Enable. Eciau ke mocie BBOZa 3THX JBYX
CHMBOJIOB Ha)KaTh KiaBuiny Enter, To komanga OyaeT oHO3HaYHO MHTepHpeTuposana (Enable) u ucnonuena. B ciyuae,

€CJIM KOMaHAa HE MOXET UMETh OJHOZHAYHOTO ITPOJOJDKEHUSA, MOXHO YBUACTH KapTUHY, MPEACTABIICHHYIO Ha PHUCYHKE
3.7.

Routerfenzble ?

<0-15> Ensable level
view Set intc the existing view
<cr>

Routergenable

Puc. 3.7 — Heckonvko unmepnpemayuti npooodicenus HeOONUCAHHOU KOMAHObL

Router>en

Routerge

% Ambiguous command: "e"
Routerge?

enzble
Routerge

erase exit

Juis Toro, 4TOOBI YBUAETH BO3MOXKHBIC MPOJOJKCHUS HANTUCAHUS KOMAHIBI HY)KHO TIOCTaBHTh 3HAK ? M HaXarTh
knasumny Enter. Takum 00pa3oM MbI MOKEM

YBHAETB, HaIIpUMeEp, Bce KoMaHbl Ha OykBy E. TouHO Tak *e 00CTOMT [1e7I0 IPH HAlMCAHUM COCTAaBHBIX KOMaHM, KOTa,
HAIIHCAB [IEPBOE CJIOBO, MBI MOXEM IIOCTaBHUTh 3HAK ? U MOCMOTPETh BO3MOXKHOE MPOI0JDKEHHE KoMaHbl (puc 3.8.).



Puc. 3.8 — Cnpasra no npooonsicenuio Hanucanust KOMaHoObl

B ciydae, eciim MBI BUIUM TOJIBKO HaAmKMCh <CP>, KOMaHIHAs CTPOKa IOTOBA K IPHHATHIO KOMaHJABI M OOJbliIe
JOIICHIBATh HUYEr0 HE HY)XHO. B HaHHOM mpuMepe MOXKHO cpasy BBecTH Komanmy Enable, a moxxno mpomomxuts
Harnmcanue u BBectd Enable view.

BazoBas HacTpoiika MapmpyTH3aTopa BKIIOYAeT B ceOs HACTPOHKY WHTEP(EHCOB, YCTAHOBKY Maposiel i HaCTPOUKY
JIMHUA TMOIKJIFOYEHHS.

JobaBum B Hamry TomoJioruio (puc. 3.2) eme oaWH Kabenb Il COSAWHEHHS CETEBOM KapThl KOMITBIOTEpA C
unrep¢eiicom FastEthernet 0/0 mapmpyruzatopa (puc 3.9). Tun storo kadenst goypkeH ObITh Cross-over, MOTOMY 4TO
poyTep U NepCOHANBHBIA KOMIIBIOTEP — 3TO YCTPOICTBa TPeThero ypoBHs ceteBoil Moaenu OSI.

[ ] LB
== _J
} “Fa0jo _____Ea_q,..,_,//
1841 “PC-PT
Router0 PCO

Pucynox 3.9 — Tononoeus c ucnonvzoganuem 08yx munog xabeneu

Kak MBI BUIVM, HMHIMKATOPHI BO3JIE COOTBETCTBYIOLIErO HHTepdelica TOpAT KpacHbIM, 3TO 3HAYUT, YTO
HOJAKJIIOYCHHE B JAHHBII MOMEHT He paboTaeT. DTO CBA3aHO C TEM, YTO OOJIBIIMHCTBO MHTEP(EHCOB MapIIpyTH3aTOpa
OTKJIIOYECHBI MO yMoJr4aHuio. g Hayaja HY)KHO HACTPOWTH CETEBYIO KapTy KOMIbIOTepa. s 3TOro mepexoauM Ha
Bkiaaky Desktop, 3atem Ip Configuration. [IpucBanBaem cereBoii kapte ip aapec 192.168.0.2 /24 u o3 192.168.0.1.

s Hactpoiiku unrepdeiica FastEthernet 0/0 B pexxume koHbUryparopa Hy»KHO HaOpaTh CJIEAYIOLIHE KOMaH/IbI:

Router(config)#interface fastEthernet 0/0 — xomanma mepexoma B HacTpoiiky wuHTepdeiica. Ilpurnamenue
KOMaHIHOHM cTpoKu Mensietcs Ha (config-if)#.

Router(config-if)#ip address 192.168.0.1 255.255.255.0 npucBanBaeM KOHKPETHBII ip axpec uHTepdeicy.

Router(config-if)#description Link to PC — onucanue untepdeiica.

Router(config-if)#no shutdown — xomanma Brmouenus: unTepdeiica.Router(config-if)#exit — Bexox u3 pexuma
HACTPOWKHU HHTEpdeiica.

ITocne BrimoyeHus nHTEpdeiica B KOHCONN MOSBATCS ABa OTJIAJ0YHBIX COOOIIEHHUS O TOM, YTO MHTep(eiic n3MEeHUI
CBOC COCTOSIHHC, U HaIlla TOIIOJIOT U 3apa60Tana.
%LINK-5-CHANGED: Interface FastEthernet0/0, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state to up

OO0 3TOM CBHACTENBCTBYIOT 3€JICHbIC HHANKATOPHI M YCIEIIHbIE OTKIMKHA KOMaH bl Ping (puc. 3.10).

Router>ping 192.168.0.2

Type escape segquence to abort.
Sending 5, 100-byte ICMP Echcs to 152.1€8.0.2, timeocut is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max

0/0/0 ms

Router>

Puc. 3.10 — Pesynbmamul gvlnoanenuss Komanowl Ping

Ilepetinem Teneps K yCTaHOBKE MapoJieil M 3aIIKTe HAIETO MApIIPYTH3aTOpa OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA.
IlepBbIM A€OM YCTAaHOBHUM TapoJib HAa PEKUM MPUBWIETHPOBAHHOTO TOJB30BATENsS. DTO MOXKHO CHENaTh JIBYMS
KOMaHJaMH U3 pexXnMa KoHpuryparopa:



Router(config)#enable password cisco — 31ech «cisco» — 3TO ¥ €CTh YCTaHOBJIEHHBIH HAPOJIb.

Router(config)#enable secret 123456 — ycranoska napoist «123456.
Pasnnria 3TuX AByX mapoiieit OyneT BuaHa IpH IMPOCMOTPE TeKyIed KoHpHUrypanuu Mapmpyrusaropa (puc. 3.11)

Current configuration : 597 bytes
'

version 12.4

no service timestamps log datetime msec
no service timestamps debug datetime msec
no service password-encryption

'

hostname Router
'
'
'

enable secret § $1$mERr$H7PDx17VYMgaD3id4jJIVK/
enable password cisco
'

m

panning-tree mode pust &

Puc. 3.11 — [Ipocmomp mexyweii konguzypayuu

[Tapostb, ycTaHABIUBAEMBIi C TIOMOIIBIO KOMaH b1 PASSWOrd He mudpyercs 1 XpaHUTCS B OTKPHITOM Buze. [1aposs,
yCTaHaBJIMBAEMBbIH C TOMOLIBIO KOMaH bl SECret XpaHuTcs B 3aM(ppOBaHHOM BHE U SIBJISIETCS O0Jiee HAJIe)KHBIM.
[Ipu ycTaHOBKE 3THX IBYX MapoJeii 0ojee BHICOKHI NPHOPHUTET OyAET y Mapos

«123456», yCTaHOBIEHHOTO C TIOMOIIBI0 KOMAHIIBI SECIet. A maposb «Cisco» B JaHHOM IpUMepe OyIeT HeAeHCTBUTEICH.
B omepanmonnoii cucteme Cisco I0S cymecTtByeT cepBuc mmdpoBaHMS Mapoyied, BKIIOYWB KOTOPBIH MBI MOXEM
3amm(poBaTh BCE MAPOIIH, UCIIONIb3YeMbIe Ha yCTPOHCTBE. JlenaeTcs 3To ciaenyromei KoMaHI0Mu:

Router(config)#service password-encryption

Iocne BBOJA 3TO¥ KOMaHAbI OyaeT 3ammdpoBaH Aa)ce Mapojb, YCTAHOBJICHHBIM C MOMOIIBI0 KOoMaHIbl enable
password, Ho 6oJiee BRICOKHiT MPUOPUTET OyIeT UMETh apoJib, YCTAHOBJICHHBIH KOMaHo#1 enable secret.

[anee ciemyer HACTPOUTH BUPTYAIbHYIO JIMHUIO MOJKIIOYEHHH — telnet. OHa Hy)XHa JUIsl y/IaleHHOTO YIIpaBIeHHUS
MapIIpyTU3aTOPOM.

Router(config)#line vty 0 4 — HacTpoiika nepPBBIX MATH MO IKITIOYEHHA.
Router(config-line)#password class — ycranoBka mapouis «class»

Router(config-line)#login — Britouenue 3anpoca ayTeHTHHHUKAINE OTb30BATEINS



Teneps MOXXKHO HOAKIIIOUATHCS K MApLIPYTH3aTOPY 1O MPOTOKOIY telnet rmo ip-aapecy 192.168.0.1. [lyist aToro putty
JIOJDKEH OBITh HACTPOEH Kak Ha pUcyHKe 3.12.

i PuTTY Configuratic

Category:

- Sgssiun Basic options for your PuTTY session

- Ten I__cuglging Specify the destination you want to connect to
Fmin= Host Name {or IP address) Port
- Keyboard
. Bell 152.168.0.1| 23
- Features Connection type:

= Window Raw @ Telnet Rlagin S5H Seral
?DEEFHCE Load, save or delete a stored session
- Behawviour
« Translation Saved Sessions
- Selection
- Colours .

Default Settings

—I- Connection lﬂl
- Data Save
"-PKHH L____:___J
- Telnet Delete

Rlagin
+- 55H
""" Senal Close window on exit:
Always MNewver @ Only on clean exit

COpen

Puc. 3.12 — [looknrouenue uepes telnet

B Packet Tracer Hy>)XxHO KIMKHYTh 0 THKTOTpaMMe MEPCOHAIBHOTO KOMIBIOTEpa, MepeiTH Ha BKIaaky Desktop,
OTKPBITH KOMaHAHYIO cTpoKy — Command Prompt 1 BBeCTH CIIEYIONIYI0 KOMaHIY:
PC>telnet 192.168.0.1

BBoanm napois «class» U moigy4aem ynpasieHHe MapIIpyTH3aTOPOM MHHYS KOHCOJBHBIN kKabens (puc. 3.13)

[® pco SRS

FPhysical Config Desktop Software/Services

Command -Prompt | X |

Packet Tracer PC Command Line
BCrxtelnet
Trying 1°

User Access Verification

Password:
Routerrenable

Puc. 3.13 — Ilooknrouenue uepes telnet

TouHO Tak k€ MOXXHO HACTPOUTH NOAKIIIOYCHUE Y€PE3 KOHCOJIb, HO TaK KaK OJJTHOBPEMCHHO MOYXHO ITOIKITFOUYUTHCA



TOJIBKO 4€pE3 OAUH Kabenp — HaCTpanuBac€TCsAd OAHO MOAKIIOYCHHC.
Router(config)#line console 0

Router(config-line)#password 654321 Router(config-line)#login

JlaGopaTopHoe 3aianne

HaCTpOI/ITL MOAKIIOYCHUEC K MapHIpyTHU3aTOPY € MOMOIIBIO KOHCOJBbHOI'O Kabens U 1o IPOTOKOIY telnet.

Conep:xanue oT4yera

B KxauecTBe 0T4YeTa MPOAEMOHCTPHPOBATH paboTaroNIee MOAKIIOYEHHE 110 MPOTOKOY telnet.
BO]IpOCbI AJIA CaAaMOIIPOBEPKU:
1. Yo genaer komanna enable password?

2. Kak noaxmoduThesl K MapIpyTH3aTOPY 1O MPOTOKOITy telnet?

3. Jlns uero ucnonb3yetcs komanzaa service password encryption?

JIABOPATOPHASI PABOTA Ne 4
Hacrpoiika craTu4eckoil MapIpyTu3aumu

Ienpb: Mony4uTh HaBBIKU HACTPOMKHU CTATUYECKOW MapIIPYTU3ALIUH.
OcHOBHBIE OHATHSA: Ta0JIMILIA MAPLIPYTH3ALUH, CTATHYECKUI MapIIpyT, TPACCHPOBKA.

Jl1st HacTpOHKM CTaTHUECKON MapIIpyTH3AIMU HYKHO CO3aTh TOMOJOTHIO, TIPE/ICTABICHHYIO Ha pUCyHKe 4.1.

— 7 : 0/0/0%% ;
0 ‘\‘_‘CBSeolo[o-—é% ‘.@Seo,‘Oﬂ‘é_e\O/g/l\
Rdi 1841 « \Fa0/0
Feli B85

/

/ N

Puc. 4.1 — Tononozcus cemu

Janee He0OX0 MO HacTPOUTH MapuipyTuzatops! u [1K.

PCO0 nactpanBaem Ha ip agpec 192.168.0.2 255.255.255.0 nutro3 192.168.0.1
PC1 nacrpanBaem Ha ip aapec 172.172.0.2 255.255.255.0 mumo3 172.172.0.1 Hactpausaem Router0:
Router>enable Router#configure terminal

Router(config)#interface fastEthernet 0/0

Router(config-if)#ip address 192.168.0.1 255.255.255.0 Router(config-if)#no shutdown

Router(config-if)#exit Router(config)#interface serial 0/0/0



Router(config-if)#ip address 10.10.10.1 255.255.255.252

Router(config-if)#clock rate 64000 Router(config-if)#no shutdown Router(config-if)#exit

Router(config)#ip route 10.10.10.4 255.255.255.252 serial 0/0/0 -
cratuueckuit MapupyT 10 cetu 10.10.10.4 yepes untepdeiic serial 0/0/0

Router(config)#ip route 172.172.0.0 255.255.255.0 serial 0/0/0 Router(config)#exit

OcTtanbHble pOYyTephl HACTPAUBAIOTCS AHAJIOTMYHO, 33 HMCKIIOYEHUEM ip
azpecos (tabauua 4.1).

Jst Router] HY>KHO HACTPOUTH CTATUYECKYIO MapUIPYTH3AIHUIO:
Router(config)#ip route 192.168.0.0 255.255.255.0 serial 0/0/0

Router(config)#ip route 172.172.0.0 255.255.255.0 serial 0/0/1

Tabnuna 4.1. Ip anpecarus

Serial 0/0/0 Serial 0/0/1 Fastethernet 0/0
Router0 10.10.10.1 /30 - 192.168.0.1 /24
Routerl 10.10.10.2 /30 10.10.10.5 /30 -
Router2 - 10.10.10.6 /30, 172.172.0.1 /24

Jnst Router2 Hy>KHO HACTPOUTh CTATUYECKYIO MapUIPyTH3ALUIO:
Router(config)#ip route 10.10.10.0 255.255.255.252 serial 0/0/1

Router(config)#ip route 192.168.0.0 255.255.255.0 serial 0/0/1

Jis mpoBepkr paboTOCIOCOOHOCTH TOTIOJIOTHH HeoOxoanmo 3aiiti Ha PC1 u mpousBectH TpaccupoBky 10 PCO
(puc. 4.2).

Command'_Prompt IEI

Packet Tracer PC Command Line 1.0
BCxtracert 192_16B8.0.2

Tracing

Puc. 4.2 — Tpaccuposxa

JlaGopaTopHoe 3ajanue
Hactpouts ceTh cOriacHO TONOJNOTMM Ha pHUCYHKE 4.1, BBIMONHHUTH 0a30BYI0 HACTPOMKY BCEX YCTPOMWCTB,

MIPOBEPUTH PabOTOCIIOCOOHOCTH CETH, MPOCMOTPETh TaONHIEI MapIIPyTHU3AIMH Ha KaKJOM pOyTepe, MPOU3BECTH IMHHT
Kaxoro nHTepdeiica c mepcoHaIb-HOT0 KOMITBIOTEpA M TPACCHPOBKY MAKCHUMAIBHO YIAJCHHBIX YCTPOWUCTB.

Coaep:xanue oT4yera

B  xadectBe oTyeTa MIPOAEMOHCTPHUPOBATH paboTatorryio TOTIOJIOTHIO u
CKPHHIIIOTHI IIMHTA U TPACCHPOBKH.

Bonpocs! 111 camonpoBepKu:

1. Kak npocmoTpeTs Tabnuiy MappyTH3anim’?



2. Kak HacTpouTh cTaTHueCKUid MapIIpyT ¢ HOMOIIBIO ip agpeca?

3. Yro 03HA4YaloT JIUTEPHI B Havaie KaXXI0H CTPOKH B TabIuIe
MapIIpyTH3aruu?

JJABOPATOPHAS PABOTA Ne §
Jdunamuyeckas mapupyrusanus RIP

Iesb: NOTYYUTHh HABBIKA HACTPOMKU AMHAMUYECKOM MapIIpyTU3allMK Ha IpuMepe npotokona RIP.
OcHoBHBIC IOHATHA: JUHAMHUYECcKas MapupyTuzanus, RIP, Tononorus.

st HacTpolKM MapIIpyTU3auuy 1o nporokosy RIP co3naaum Tonoiaoruto u3 AByxX MapiipyTuzatopos u aByx [1K
(puc. 5.1).

LI SIS

Fao/.oﬂ'1841 % 30/0
/ Router0 184
/ Router
7/
/ \

Puc. 5.1 — Tononozus cemu

Jlanee Heo0X0ANMO HACTPOUTH MapmIpyTu3aTops! u [1K.

PCO nactpauBaem Ha ip aapec 10.0.0.2 255.255.255.0 nuto3 10.0.0.1
PC1 nactpamBaem Ha ip aapec 10.10.10.2 255.255.255.0 ooz 10.10.10.1 HactpauBaem Router0:
Router>enable Router#configure terminal

Router(config)#interface fastEthernet 0/0 Router(config-if)#ip address 10.0.0.1 255.255.255.0 Router(config-if)#no
shutdown

Router(config-if)#exit Router(config)#interface serial 0/0/0

Router(config-if)#ip address 192.168.0.1 255.255.255.252

Router(config-if)#clock rate 64000 Router(config-if)#no shutdown Router(config-if)#exit Router(config)#router rip
Router(config-router)#version 2

Router(config-router)#network 10.0.0.0

Router(config-router)#network 192.168.0.0 Router(config-router)#passive-interface fastEthernet 0/0 Router(config-
router)#exit

Bropoii poyTep HacTpamBarOTCs aHAJOTHYHO, 32 HCKIIIOUYEHUEM ip afpecos (Tabumma 5.1).



Tabnuna 5.1. Ip anpecarus

Serial 0/0/0 Fastethernet 0/0
Router0 192.168.0.1 /30 10.0.0.1 /24
Routerl 192.168.0.2 /30| 10.10.10.1./24

Tabnuua MapmpyTU3anuy npeacTaBlieHa Ha pUcyHke 5.2.

Boutergshow ip route
Codes: T - connected, 5 - static, I - IGRF, BE - RIF, M - mokile, B - BEP

Ir — EIGRE, EX - EIGRP extermnzl, O - O5PF, IR - 0Q5PBF inter area

N1 - OQS5PF M55R external type 1, HEZ - OS5PF NESR external type 2

El1 - OS5PF external type 1, EZ - O5PF external type 2, E - EEP

i - I5-I5, L1 - I5-I5 lewel-1l, LZ - I5-I5 lewvel-Z, ia - I5-I5 inter area
* — candidate default, U - per—-user static route, o — ODR

P - periocdic downloaded static route

Fateway of last resocrt is not set

10.0.0.0,/8 is wariasbly subnetted, Z subnets, Z masks

B 10.0.0.0/58 [120/1] wia 19Z2.168.0.1, 00:00:0%, Serial0/s0/0
c 10.10.10.0/24 is directly connected, FastEthernetl,0
152 _.128.0.0/30 is subnetted, 1 subnets
c 152 .188.0.0 is directly connected, Seri=l0sS0,/0
Bouter§

m

Puc. 5.2 — Tabruya mapupymusayuu

Jlurepoit R 0003HaYCHBI CTPOKH TAOIHUIIBI, TOTyYeHHBIC 10 MpoTokory RIP.

JlabopaTopHoe 3axanue

HactpouTs ceTh cOracHO TOMONOTMM Ha pUCYHKe 4.1, BBINOJHUTH 0a30BYI0 HACTPOHWKY BCEX YCTPOMCTB,
MPOBEPHUTH PAOOTOCTIOCOOHOCTH CETH, IPOCMOTPETh TAOJHUIBI MapIIPYTH3AMK Ha KaKAOM POYTEpe, MPOU3BECTH ITHHT

Ka)k7joro nHTepderica ¢ mepcoHaIbHOTO KOMIBIOTEPA M TPACCHPOBKY MAaKCUMAIBHO yJaICHHBIX YCTPONUCTB.

Conep:xanue oT4yera

B Ka4y€CTBC OT4YECTa MNpOACMOHCTPUPOBATH pa60TaHnuyH) TOIIOJIOTHUIO
CKPUHIIOTHI ITUHTA U TPACCUPOBKH.

Bomnpocsl 11 camonpoBepku:

1. Kaxk IIPOCMOTPETh nHpopmanuio 0 paboTarommx IIPOTOKOJIAX
MapuIpyTH3arun?

2. B uem otnuuune Bepcuii nporokosna RIP?

3. Kaxk 9acTo HPOUCXOTHUT OOHOBJICHHE TaOITHIIBI MapuIpyTH3aIIH

npoTokony RIP?

JIABOPATOPHAS PABOTA Ne 6

Junamudeckas mapmpyrusanus OSPF

Ileab: NOTY9INTH HABBIKM HACTPOWKH JHHAMHYECKOW MapIIpyTH3aIliy Ha mpuMepe mpotokona OSPF.

OcHoBHBIC IOHATHA: JUHAMHUUecKas MapupyTtusanusa, OSPF, Tononorus.

Jia HacTpoiikn nuHamMugeckoit mapmpyTtuzannu OSPF Ha poyTtepax Cisco co3maaiM TOMTOIOTHIO,
MPEJCTaBICHHYIO HA pUCYHKE 6.1.

mo
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Puc. 6.1 — Tononoeus ons mapuwpymusayuu OSPF

Hcnone3yem ciemyromue HacTpOUKH:

Odmuc 1
Odwuc 2
Oduc 3

R1
fa0/0
se0/3/0
se0/3/1
R2
fa0/0
se0/3/0

se0/3/1
R3

192.168.50.50 255.255.255.0 192.168.50.0
192.168.60.60 255.255.255.0 192.168.60.0
192.168.70.70 255.255.255.0 192.168.70.0
192.168.50.1 255.255.255.0 192.168.50.0
50.50.50.1 255.255.255.252 50.50.50.0
60.60.60.1 255.255.255.252 60.60.60.0
192.168.60.1 255.255.255.0 192.168.60.0
50.50.50.1 255.255.255.252 50.50.50.0
70.70.70.1 255.255.255.252 70.70.70.0



fa0/0 192.168.70.1 255.255.255.0 192.168.70.0

se0/3/1 70.70.70.1 255.255.255.252 70.70.70.0
se0/3/0 60.60.60.1 255.255.255.252 60.60.60.0
Bhauaie HYXKHO HACTPOHTh KIIMCHTCKUE KOMITBIOTEPBL. Hactpoiika

kommbioTepa npoucxoaut yepe3 DESKTOP — IP CONFIGURATION. Hactpoiiku KIHEHTCKOT0 KOMIIbIOTEpa
(odwucl,2,3) npencraieHsl Ha pUCyHKe 6.2.

Q odmc 1 - o X
Physical Config Desktop | Software/Services

IP Configuration

IP Configuration
() DHCP (®) Static

IP Address ‘192.168.50.1

Subnet Mask ‘255.255.255.0

Default Gateway ‘192.168.50.50

DMNS Server ‘

IPv6 Configuration
() DHCP () Auto Config @ Static

IPv6 Address |

Link Local Address |FE80::2E0:A3FF:FE54:C489

IPvE Gateway |

IPv6 DNS Server |

v

Puc. 6.2 — Hacmpotiixa K1ueHmcko2o KomMnviomepa

HaCTpOfIKH OCTaJIbHBIX KOMIIBIOTEPOB aHAJIOTUYIHBI IIEPBOMY. I[anee MIPOU3BOAUM HaCTpOfIKy POYTEPOB.
Router(config)# hostname R1 R1(config)# interface fastethernet 0/0

R1(config-if)# ip address 192.168.50.1 255.255.255.0 R1(config-if)# no shutdown
R1(config-if)#exit
R1(config)# interface serial 0/3/0

R1(config-if)# ip address 50.50.50.1 255.255.255.252 R1(config-if)# no shutdown
R1(config-if)#exit

R1(config)# interface serial 0/3/1

R1(config-if)# ip address 60.60.60.1 255.255.255.252 R1(config-if)# no shutdown

R1(config-if)#exit3atem Brmouaem mporokosn OSPF u 3amaem ajpeca st MapIIpyTH3AIAH

R1(config)#router ospf 1 — Bkmrouenune npotokona OSPF, rae 1 — Homep nporecca OSPF



R1(config-router)#network 192.168.50.0 0.0.0.255 area 1
R1(config-router)#network 50.50.50.0 0.0.0.3 area 1

R1(config-router)#network 60.60.60.0 0.0.0.3 area 1

Ha aToM HacTpoiika mepBoro poyrepa 3aKoHYeHa, aHAIOTHYHO HACTparBaeM ocTaibHble poyTepbl. CM. Puc...
JOJDKHO

IIpu [IpaBUJILHOM HacCTpOMKe CIIEYIOILErO poytepa

cooO1eHue:

00:24:23: %OSPF-5-ADJCHG: Process 1, Nbr 192.168.60.60 on Serial0/3/0

from LOADING to FULL, Loading Done

00:26:38: %OSPF-5-ADJCHG: Process 1, Nbr 192.168.70.1 on Serial0/3/1

from LOADING to FULL, Loading Done

Oto otmagouHoe coobmeHne nportokoira OSPF o Tom, uTo mpowmsomien OOMEH NaHHBIMH C COCEIHHAM
poytepoMm. [1st Toro, 4ToOBl yOeqUThCSI B BEDHOCTH HACTPOMKH, HY>KHO IIPOBEPUTH TAOJIUITY MapIIPYTH3ALIH.

R1#show ip route — BEIBOANT TabIMIly MapIIPyTH3AIMH

IIpu npaBUIBHOW HACTPOWKE BCEH TOMOJOTHH CETH TAOJHIIa MapIIPyTHU3alUM OYyJeT BBHIMIAACTh KakK Ha
pucyHke 6.3, rae 6yksa O ob6o3Hadaet nporokos OSPF.

& Ri
Fhysical Config CLI

105 Command Line Interface

to FULL, Loading Done

Rl (config-router) fexit

Rl (config) §exit

Blg

£5¥5-5-CONFIG_I: Configured from conscle by conscle
sh ip route

Cateway of last resort is not sSet

50.0.0.0/30 is subnetted, 1 subnets
C 50.50.50.0 is directly connected, Serial0/3/0

e0_0.0.0/30 is subnetted, 1 subnets
C g0_.80.80.0 is directly connected, Serial0/ 3/1

70.0.0.0/30 is subnetted, 1 subnets
o TO.70.70.0 [110/128] wia 50.50.50.1, 00:05:47, Seriald/3/0

[110/128] wia ®0.€0.€0.1, 00:05:47, Seriald/s3/1

C 152 _.188.50.0/24 is directly connected, FastEthernetl/0
o 1%2.168.€0.0/24 [110/65] wvia 50.50.50.1, 00:08:03, Serialds3/0
o | 1%2.168.70.0/24 [110/65] via €0.€0.€80.1, 00:05:47, Serialls3/1
Bl1g

Codes: © - connected, 5 - static, I - IGRP, R - RIP, M - mobkile, B - BGEP

00:28:38: %05PF-5-ADJCHGE: Process 1, Nbr 13Z2.168.70.1 on Seriald/3/1 from LOADING

D - EIGRP, EX - EIGRP externzl, O - O5PF, IR - OS5PF inter ares

N1 - OQSPF NS5R external type 1, NZ - O5PF MES5R externzl type Z

El - OSPF external type 1, EZ - O5PF externzal type Z, E - EGP

i - I5-I5, L1 - I5-I5 lewel-1, LZ - I5-I5 lewvel-Z, ia - IS-I5 inter aresa
* — pandidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Copy

Paste




Puc 6.3 — Tabruya mapupymuzayuudtodsl yoenqurscs B paboTocIocOOHOCTH TOIIOJIOIUH HEOOXOAUMO
MIPOBECTHU TPACCUPOBKY (puc. 6.4).

|~ D
# ogucl [~o-||-@ !

Physical I Config Desktop Software/Services
= ' \ TR —— ]| P Y

Command Prompt X ]

Packet Tracer PC Command Line 1.0
PC>tracert 152.168.60.1

Tracing route to 192_.168.60.1 over a maximum of 30 hops:

L] 152.168.50.50
ms 80.60.60.1

ma 70.70.70.2

ms 152.168.¢60.1

f WWwmo
Eab

Trace complete.

Puc. 6.4 — Tpaccuposka

JlaGopaTopHoe 3axanue

Co31aTh TONOJOTHIO COTJIACHO PUCYHKA 6.1, BRIMOJHUTH 0a30BYI0 HACTPOHKY MapUIpyTH3aTOPOB, HACTPOHUTH
npotokos OSPF u y6enuThest B paboTOCIIOCOOHOCTH CETH.

Conep:xanue oT4yeTa

B kauecTBe 0TYETA MPOJEMOHCTPHPOBATH PAOOTAIOIIYIO TOMOJIOTHIO.
Bomnpocsl 1y1s camonpoBepKu:

1. Ji1s 9ero ucmoe3ytoTes 30HbI B mpotokoie OSPF?
2. Kak mpocMoTpeTs HHPOPMAIIHIO TI0 IPOTOKOIAM MapIpyTH3aIHu?
3. Jiist yero ucnosp3yetcs komanaa passive interface?

JIABOPATOPHAS PABOTA Ne 7



Junammndeckas mapmpyruzanus EIGRP

IeJsib: MOMYYNTs HABBIKK HACTPOUKH AMHAMIYECKONW MapHIpyTH3aIiy Ha mpuMepe npoTtokosa EIGRP.

OcHOBHbIE MOHATHA: JVHAMHUYECcKast MapIIpyTH3aIus, 0OHOBIICHHE
TaOIUIBI MapIIpyTH3anuu, Tononorus, EIGRP.

s HacTpoiikn nuHammdeckoi mapmpyTtusanuu EIGRP Ha poyrepax Cisco co3maanM TONOJIOTHIO,
MIPEICTaBICHHYIO HA pUCyHKe 7.1.
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Puc 7.1 — Tononocuss EIGRP

Crnenyromum marom HyxHo HacTpouts Router 0 (R1). Hactpoiiku poyrepa R1 npencraBiens! Hike:
Router(config)# hostname R1 R1(config)# interface fastethernet 0/0

R1(config-if)# ip address 172.168.0.1 255.255.255.252 R1(config-if)# no shutdown
R1(config-if)#exit

R1(config)# interface serial 0/0/0

R1(config-if)# ip address 10.10.10.1 255.255.255.252 R1(config-if)# clock rate 128000
R1(config-if)# bandwidth 128 R1(config-if)# no shutdown R1(config-if)#exit

R1(config)# interface serial 0/1/0

R1(config-if)# ip address 192.168.2.9 255.255.255.252 R1(config-if)# clock rate 250000
R1(config-if)# bandwidth 250 R1(config-if)}# no shutdown R1(config-if)#exit

R1(config)# router eigrp 1 — 3axoaum B HacTpoiiky npotokoia EIGRP R1(config-router)# no auto-summary —
BBIKITFOUaeM aBrocymMMupoBanue R1(config-router)# network 192.168.2.0 0.0.0.3

R1(config-router)# network 192.168.2.4 0.0.0.3

R1(config-router)# passive-interface fastethernet 0/0 — yka3siBaeM mopt, B KOTOPBIi MapLIpyTHU3aTOP HE
JOJDKEH OTIPABJISATH OOHOBJICHHYIO TaOJHIy MapIIPyTH3ALHH.

R1(config-if)#exit R1(config)# exit
R1# copy running-config startup-config

AHanorn4Ho npousseneM HacTpoiiky Ha poyrepe CopyRouter0O (R2):
Router# configure terminal Router(config)# hostname R2 R2(config)# interface fastethernet 0/0

R2(config-if)# ip address 192.168.0.1 255.255.255.252 R2(config-if)}# no shutdown
R2(config-if)#exit

R2(config)# interface serial 0/0/0



R2(config-if)# ip address 10.10.10.2 255.255.255.252 R2(config-if)# no shutdown
R2(config-if)#exit R2(config)# router eigrp 1

R2(config-router)# no auto-summary R2(config-router)# network 192.168.2.4 0.0.0.3

R2(config-router)# network 192.168.2.8 0.0.0.3 R2(config-router)# passive-interface serial 0/1/0 R2(config-

if)#exit
R2(config-if)#exit R2(config)# exit

R2# copy running-config startup-config

Jliis mpoBepku paboTOCIIOCOOHOCTH HY)KHO MPOCMOTPETh TAONHUILY MapiipyTusaiuu (puc. 7.2), B KOTOPOH moa

OykBoii D OynyT nanHsle, mojy4eHHbIe ¢ moMonipio nporokona EIGRP.

RZ2 {config) #do sh ip rou
ode
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- IS-IS, L1 - IS-IS level-1, L2 IS-IS lewvel-2Z,
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E periodic downloaded static route
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0.0.0.0 to network 0.0.0.0

Gaceway of last resort 1

10.0.0.0/30 is subnetted, 1 subnets
10.10.10.0 is directly connected,
172.1€8.0.0/24 £a subnetted, 1 subnet
72.158.0.0 is directly connected, FastZthernet
92.1€8.0.0/24 [90/217241¢€] .10.10.1, 0:00:
0.0.0/0 is directly connected, Serizl(/1/0
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R2(config)#show ip route

Puc. 7.2 — Tabauya mapuwpymusayuu

[IpoBepuTh paboTOCIOCOOHOCTH TOMOIOTHH MOXHO C MTOMOIIBIO TPACCUPOBKH (pHC. 7.3).

# pco =2 i5E =%~
Physical ] Config Desktop Software/Services

Command

Tracer PC Command Line 1.0
1e8.0.2

Packet
PC>tracert 172.

Tracing route to 172.

maximum of 30 hops:
192.168.0.1
10.10.10.2
172.168.0.2

Trace complete.

PC3|




Puc. 7.3 — Tpaccuposxa

JlaGopaTopHoe 3ananne

Co3/71aTh TOMOJOTHIO COTJIACHO PUCYHKA 6.1, BBIOMHUTH 0A30BYI0 HACTPONKY MapUIPyTH3aTOPOB, HACTPOHTh
nportokos1 EIGRP u ybeantbcst B paboTOCIIOCOOHOCTH CETH.

Copep:xaHue oT4YeTa

B kauecTBe 0TYETa POAESMOHCTPHPOBATH PAOOTAIOLIYIO TOTIOIOTHIO.
Bomnpocs! 17151 caMONpoBePKH:

1. JLJ1s 9ero MCmons3yTCsS aBTOHOMHBIE cicTeMBbl B ipoTokoie EIGRP?
2. Kak nmpocmoTpeTs HH(pOpMAIHIO TT0 IPOTOKOJIAM MapIIPYTH3ALUU?

3. Jlnst yero ucnosp3yercst komana passive interface default?

JIABOPATOPHAS PABOTA Ne 8

Mapumpyruzanus Me:xxny VLAN

IeJsib: MONYyYUTHh HAaBBIKM HACTPOUKU CTaTHUECKOW MapuipyTu3anuu Mexay VLAN.
OcHoBHbIe OHATHA: VLAN, MapmpyTu3anus, TOIOJI0TUs.

Jlis HacTpoiiku mapuipyTu3anud Mmexay VLAN co3qaauM TOMoIOTHIo, MPEICTaBICHHYIO Ha pucyHke 8.1.

- i
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Puc. 8.1 — Tononoeus ona mapuwpymuzayuu VLAN

IP-agpec PC1 —172.0.0.2 /16, nutro3 — 172.0.0.1.
IP-agpec PC2 —192.168.0.2 /24, mumo3 — 192.168.0.1.

CrenyromuM IaroM HYXKHO HacTpouTh Kommytatop Switchl. IlepBuunas HacTpoiika ycTpoiicTBa
MPOM3BOJIUTCS Yepe3 KOHCONIbHBIN Kabenb. HacTpoliki KoMMyTaTopa MpejcTaBlIeHbl HIKE:
Switch>enable Switch#configure terminal

Switch(config)#vlan 100 — cozmaem VLAN Ne 100 Switch(config-vlan)#name PC1 — npucBarnBaeM eMy ums
«PC1» Switch(config-vlan)#exit

Switch(config)#vlan 200 — coznaem VLAN Ne 200 Switch(config-vlan)#name PC2 — npucBarnBaeM eMy umst
«PC2» Switch(config-vlan)#exit

Switch(config)#interface fastEthernet 0/1

Switch(config-if)#switchport mode access — nepekiroueHue MOPTa B PEKUM JOCTYIIA



Switch(config-if)y#switchport access vlan 100 — mpunamnesxxsHocts mopta k VLAN 100
Switch(config-if)#exit Switch(config)#interface fastEthernet 0/2
Switch(config-if)y#switchport mode access — nmepexiroueHHe OPTA B PEXKUM J0CTYIIA
Switch(config-if)#switchport access vlan 200 — npunamiesxxaocts mopta k VLAN 200
Switch(config-if)#exit Switch(config)#interface gigabitEthernet 1/1
Switch(config-if)#switchport mode trunk — mepexrouenue mopra B pexum trunk
Switch(config-if)#exit

Tenepb Hy>KHO HACTPOUTH MapIIPYTHU3ATOP.

Router>enable Router#configure terminal

Router(config)#interface fastEthernet 0/0
Router(config-if)#no shutdown — Bxirouenue unrepdeiica

Router(config-if)#exit
Router(config)#interface fastEthernet 0/0.100 — co3manue nmoasiHTEpdEiica

100
Router(config-subif)#encapsulation dot1Q 100 — BkIroueHHE HHKATCYJISIIUAH

dot1Q u moaxmrouenne k VLAN 100
Router(config-subif)#ip address 172.0.0.1 255.255.0.0 Router(config-subif)#exit

Router(config)#interface fastEthernet 0/0.200 — coznanue noapiaTepdeiica

200
Router(config-subif)#encapsulation dot1Q 200 — BkIroueHHE HHKATCYJISIIUAH

dot1Q u moaxmouenne kK VLAN 200
Router(config-subif)#ip address 192.168.0.1 255.255.255.0 Router(config-subif)#exit

IIpocMoTpuM TaOJIUIly MapUIpyTH3alK Ha poyrepe (puc. 8.2), U3 KOTOPOW BUAHO, YTO Y HAC B TabjwmIile
MOSIBUWJIOCH JIBE 3alHCH O TMOAKIIOYEHHBIX uepe3 MoJbIHTepdenchl ceTsax. [IpoBepuM paboOTOCOCOOHOCTh HaIIen
CeTH, MponuHroBas ¢ kommneiorepa PC1 xomnsiotep PC2.

Puc. 8.2 — Tabnuya mapwpymusayuu

Router (config) §do sh ip rout
Codes: C - connected, 5 - static, I - IGRPF, R - RIF, M - mokile, B - BEF

D - EIGZRP, EX - EIGRF extermnal, © - O5PF, IA - OS5PF inter area

N1 - OS5PF WNS5S5AR external type 1, WNZ - O5PF NS5S5AR external type 2 i
El1 - OQSPF external type 1, EZ - OS5PF external type 2, E - EGP

i - I5-I5, L1 - I5-I5 lewvel-l, LZ - I5-I5 lewvel-Z2, iz - I5-I5 inter area

* — pandidate default, U - per—-user static route, o — QDR

P - periodic downloaded static route

Fateway of last resort is not set

m

c 172.0.0.0/1e is directly connected, FastEthernet0/0.100
c 152 _.1e8.0.0/24 is directly connected, FastEthernet0/0.Z200
Bouter (config) £ —

Copy ] [ Paste




Jist Toro, 4To0bl yOSUTHCSI, YTO MAKETHI JIETSAT Yepe3 MapLIPyTH3aTOpP, HEOOXOJMMO MPOBECTH TPACCUPOBKY
(puc. 8.3).

e ———
?pcz (e [ =1 R PSSO

Phy=ical Config Ceskiop Software/Services

Command_Prompt IEI

er PC Command Line

Ping statisti
Packets: E

Approximate round trip times in milli-se
Minimum = Oms, Maximam Oms, Average

BC>tracert 1

Tracing route to

Puc. 8.3 — Tpaccuposxa

I[Hﬂ HarJaJHOCTU MMPOUCXOAAIINX ITPOLECCOB HpOTeCTprﬁTe TOIIOJIOTHUIO B PEIKUME CUMYJIALNHN.

JlaGopaTopHoe 3axanue

BrimonauTs 6a30BYI0 HACTPOWKY MapIIpyTH3aTOpa M KOMMYTATOpa, HAaCTPOMTh MapUIPYTH3aLlUI0 MEXIY
tpems VLAN. HacTpouTts noJximroueHne mo IpoToKkoiy telnet Ha BceX ycTpoHCTBax.

Coaep:xanue oT4yera

B kadecTBe oT4eTa MPOJEMOHCTPHPOBATH PAOOTAIOIIYIO TOMOJOTHIO M paboTaroliee MOJKIIOUCHUE 10
HpoTOKOITy telnet Ko BceM ycTpoiicTBaM.
Bomnpocsl 1J1s1 caMONIpOBepKH:

1. Jis yero ucnonsszyercs VLAN?
2. Kak npocmortpers nagopmanmo o VLAN Ha kommyTaTope?
3. Uto Takoe «MapmIpyTH3aTOp Ha MaJouKe»?

4.1.2. TectrupoBanue
Tema 1. Mogenu u CTpYKTYpbl HHPOPMAITMOHHBIX CeTeH
Tema 2. OCHOBHEBIE MOHATHS HHPOPMAITMOHHBIX CETEH KaK OTKPHITHIX HH()OPMAIMOHHBIX CHCTEM



Tema 3. Mojenu u CTpyKTYpbl HHGOPMAITMOHHBIX ceTeil. NHpopMamoHHbIe pecypChl B TEOPETUIECKHE OCHOBBI
COBPEMEHHBIX HH()OPMAMOHHBIX CHCTEM

Tema 4. Metop! orieHKH 3G PEeKTUBHOCTH HH(POPMAIIMOHHBIX ceTeil. CeTeBble MporpaMMHbIE CPEACTBa
nHpopManoHHbIX ceTeid. CeTeBble TEXHUYECKUE CPeICTBA MH()OPMALIMOHHBIX CETEH.

4.1.2.1. ITopsinox npoBegeHUs.

TectupoBaHue NPOXOIUT B NMHCBMEHHOH (opMe WM C HCIOJIb30BAaHHUEM KOMIBIOTEPHBIX cpeacTB. OOyuaromiuiics
MOoJTy4aeT ONpeleNEHHOE KOJMYECTBO TECTOBBIX 3ajaHMid. Ha BbINoNHEeHHE BbIAEISETCS (UKCUPOBAHHOE BpeMs B
3aBHCUMOCTH OT KOJIMYecTBa 3afaHuil. OLieHKa BBICTaBISIETCS B 3aBUCUMOCTH OT HPOLIEHTA NMPaBIIBHO BBITOIHEHHBIX
3amaHuid. TecTHpoBaHHE NPOBOAWTCS IO BapuaHTaM. B kaxknoM BapmanTe — 10 TeCcTOBBIX 3amaHWH. 3a KaXkKIbId
MIPpaBUJIBHBIN OTBET Haumcisiercs | 6amr. Mtoro 3a TecTupoBaHue CTYACHT MOXKET 3apaboTats 10 10 6aynios.

Hwxe npuBeneHs mpuMepHbIe 3a1aans. [1oMHbI OaHK TECTOBBIX 3aJaHUH XPAHUTCS Ha Kadenpe.

4.1.2.2 Kputepun oueHUBaHUSA

TectupoBaHue NPOXOIUT B NMHCBMEHHOM (opMe WM C HCIOJIB30BaHUEM KOMIIBIOTEPHBIX cpeacTB. OOyuaromuiics
MOJy4aeT ONpeleEHHOE KOJIMYECTBO TECTOBBIX 3ajaHMi. Ha BbINoOIHEeHWE BbIAEISIETCS (UKCUPOBAHHOE BpeMs B
3aBHCUMOCTH OT KOJIM4ecTBa 3afaHuil. OLieHKa BBICTABISIETCS B 3aBHCUMOCTH OT IPOLEHTA MPAaBUIBHO BBIIOJHEHHBIX
3amaHui. TecTupoBaHHe NPOBOAMTCSA MO BapuaHTaM. B kaxxnoM Bapmante — 10 TecTOBBIX 3agaHMH. 3a KaXkJbli
MPaBUJIBHBIN OTBET HauucisieTcs | 6amr. MToro 3a TecTupoBaHue CTYACHT MOXET 3apaboTaTh 70 10 6ayios.

Hinkxe npuBeieHbl IpUMEpHBIe 3a1aHus. [10HbIH OaHK TECTOBBIX 33/laHUi XpaHHUTCS Ha Kadeape.

4.1.2.2 Kputepuu oueHuBaHUs

18-20 6an10B cTaBHUTCS, €CJIH 00yYAIOIIHIICS:
86% mpaBUIBHBIX OTBETOB U OoJree.

14-17 6anJ10B CTABUTCSI, €CJIH 00YYAIOIIUIACS:
Ot 71% 10 85 % mpaBUIBHBIX OTBETOB.

11-13 6anJ10B cTAaBUTCSI, €CJIH 00YyUYalOIIUIiCs:
Ot 56% 10 70% mpaBUIBHBIX OTBETOB.

0-10 6anna craBUTCS, €CJIM 00yUYaIOMMiics:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xanue OLIEHOYHOI'0 CPeACTBA
3amanue 1

Ter, 3aaromuii 3ar0JIOBOYHYIO SUCHKY TaOIHIIBL:
(Ommemvme 00uH nPABUILHLII BAPUAHM OMEemd.)
A)<th>

B)<thead>

C)<caption>

D)<tfoot>

3ananmue 2

Crnenyromuii aTpuOyT Tera <a> yka3blBaeT KOIHPOBKY TEKCTa, Ha KOTOPBIA BEAET CChUIKA:
(Ommemvme 00uH NPABUTLHBII 8APUAHM OMEemd.)

A)href

B)target

C)charset

D)coords

E)rel

F)accesskey

3aganue 3

Bribepure BepHOE yTBEpKICHHUE:

(Ommemvme 00un NPasUIbLHLIU BApUAHmM omeemad.)

A)niepexon K "SKOPIO" MOXKHO OCYILECTBUTD €IMHCTBEHHBIM CIIOCOOOM
B)sikopeM Ha3bIBaeTCs CChlIKa Ha (pparMeHT TeKyleil BeO-CTpaHuIIbI
C)aapec TOKyMEHTa, Ha KOTOPBIN BEJET CCHIIKA, JOJDKEH OBITh aOCOIFOTHBIM

3ananmue 4

CSS ObLT yTBEpXKIIEH CIIETYIONIMM CTaHIapTOM:
(Ommemvme 00un NPasuIbLHLIU BapuaHm omeema.)
AHTML 4.0

B)HTML 4.1

C)HTML 3.0



D)HTML 3.2

3aganne 5

HaceimeHnHoCTh mpudTa 3a1aeTcsi CIeayoIuM aTpuOyTOM CTHIIS:
(Ommemvme 00uH nPASUILHLLI 6APUAHT OMEemd.)

A)font-size

B) font-weight

C)font-style

D)font-family

E)font-variant

3aganne 6

BuaumocTh TeKcTa 3aaeTcst aTpUOyTOM CTHIIS:
(Ommemvme 00un npasuibHbll 8apuarnm omeema.)
A)text-align-last

B)text-shadow

C) text-overflow

D)text-indent

E)text-align

3ananue 7

BrlpaBHrBaHne 0a30B0Oi JIMHUHN 3JI€MEHTa 110 0a30BOI TMHUY HIDKHETO HHAEKCA POAUTEIHCKOTO HJIEMEHTa 3a/1aeTCs
CJICTYFOLINM 3HAYCHHUEM aTpHOYTOM CTHIISL:

(Ommemvme 00uH NPABUTLHBIU 8APUAHM OMEemd.)

A) sub

B)super

C)bottom

D)text-bottom

E)baseline

3aganue 8

Bribepure BepHOE yTBEpKICHHUE:

(Ommemvme 00uH NPABUTLHBII 8APUAHM OMEemd.)

A)<div> sBisieTcs1 IMHCTBEHHBIM 3JIEMEHTOM - KOHTEIHEpOM

B) <div> ucrnosnb3yercs isi TPYIIUPOBKH 3JIEMEHTOB BEO - CTPAHHIIBI
C)<div> siBisteTCst GJIOYHBIM 3JIEMEHTOM

3ananue 9

J1ist TOrO, YTOOBI PA3MECTHUTH SJICMEHT HUXKE JAPYTUX DJICMEHTOB, BRIPOBHEHHBIX 110 JIEBOMY Kparo JOKYMEHTA,
HE0OXO0/IMMO 3a/1aTh CIEIYIOINH aTpUOyT CTUIIS:

(Ommemvme 00un npasuIbHLIU BapuaHm omaeema.)

A)clear: none

B)float:left

C) clear: left

3aganue 10

HeobxonuMmo yka3zaTh cieayrolnee 3HaYeHUs aTpuoOyTa cTuis overflow, 1 oToOpaeHus: BCero KOHTEHTA, B TOM YHCIIe
3a IpeieTIaMK COJICPIKAIIETO ero KOHTeHHEepa:

(Ommemvme 00un NPasUIbLHLIU BApUAHmM omeemad.)

A) visible

B)auto

C)scroll

D)hidden

3apanne 11

Crenyromuii cenekTop ONpeesIuT CTHIIb, KOTOPbIH IPUMEHEH K JII00oMY Tery <img>, aTpuOyT title, KOTOpOro comepKuT
cioBo word:

(Ommemvme 0O0uH NPaGUIbLHLLI 6apuanm omeemad.)

A)img[title|="word"]

B) img[title ~="word"]

C)img[title="word"]

3aganue 12



Crnenyromuii CenekTop OMPENSIIUT CTHIIb AJIS DJIEMEHTa <p>>, JIOYEPHETO, 110 OTHOIIIECHHUIO K deMeHTy <li>, u
CJIEAYIOUIEMY 3a DJIEMEHTOM<Strong>:

(Omeem cuumaemcs 6epHbIM, €ClU OMMeEYEHbl 8Ce NPAGUIbHBIE 8APUAHMbBL OMEEMO8.)

Ali +p

B) li>p

C) strong +p

D)strong > p

3aganne 13

Jst I3MEHEHHS CTHIISL CChUIKH, Ha KOTOPYIO HaBelIeH KypCop, HCIIOIB3YFOTCS:
(Ommembme 00uH NPABUTLHBIU 8APUAHM OMEemd.)

A)CeneKTOpHI IICEeBOKIIACCOB

B)cenexTopsl ICeBI03IEMEHTOB

C)cenexropsl aTpuOyTOB

3aganue 14

Crenyromuii aTpuOyT CTHIIS ONIpeessieT pa3MenieHre (oHa HIEeMEHTa:
(Ommemvme 00un npasuibHbll 8apuarm omeema.)
A)background-repeat

B)background-attachment

C)background-position

3apanue 15

BuagumocTs TekcTa 3agaeTcst aTpuOyTOM CTHIIS:
(Ommemvme 00uH NPABUTLHYIU 8APUAHM OMEemd.)
A)text-overflow

B)text-shadow

C)text-align

D)text-align-last

E)text-indent

3aganue 16

BribepuTte BepHbIE yTBEpXKICHHUS:

(Ommemvme 00uH NPABUTLHBII 8APUAHM OMEemd.)

A)<div> pa3meraercs Ha TOU e CTPOKE, YTO U NPEIbIIYLINIl DIIEMEHT

B)koHTeliHEp MOXKET 0TOOpakaTh COAEP>KMMOE BHEITHEH, 110 OTHOIIEHUIO K HEMY Be0 - CTpaHHIIbI
C)<div> siBrsieTcst €IMHCTBECHHBIM 3JIEMEHTOM - KOHTEHHEPOM

3ananme 17

OtMmeTbTe 3HaUeHHe arpudyTa ctuis overflow, i 0TOOpaXkeHHsI KOHTEHTa BHYTPH JIEMEHTA, YTOOBI OCTAJILHOM
KOHTEHT, NIPEBBIMAIOIINI pa3Mepsl KOHTeHHEpa, ObLT CKPBIT:

(Ommemvme 00un npasuibHblU Bapuarm omaeema.)

A)auto

B)scroll

C)visible

D)hidden

3ananmne 18

Crneayromuii cenekTop OMPEeNIUT CTHIIb JJIS JIEMEHTa <p>, I0YEePHETO, 10 OTHOIIEHHUIO K JIEMEHTy <Strong>:
(Ommemvme 00un NPasUIbLHLIU BapuUaHm omeema.)

A)strong < p

B)p:strong

C)strong > p

D)strong +p

3ananne 19

Jlnist MpUBS3KM CTHIIA K TIEPBOH OyKBE TEKCTa UCIIOJIB3YIOTCS:
(Ommemvme 0O0uH NPaGUIbLHLLI 6apuanm omeemad.)
A)cenekTopbl IICEeBIOKIIacCOB

B)cenextops! arpulyToB

C)ceneKTopsI MCEBI0ITIEMEHTOB

3ananmue 20



IIBet hoHa smemMeHTa onpenesieT aTpuOyT CTHIIS:
(Ommemvme 00un nPasuIbHLIU BapuUaHm omeema.)
A)background-image

B)background-color

C)color

3ananme 21

HasBanus mpudros (Camria, Arial u TI) SABJISIOTCS 3HAUSHUSMHE CJISAYIOLIETO aTpUOyTa CTUIIS:
(Ommemvme 00uH NPABUTLHBIU 8APUAHM OMEemd.)

A)font-variant

B)font-weight

C)font-size

D)font-family

E)font-style

3aganue 22

BripaBHUBaHME TIOCIICAHEH CTPOKH TEKCTA 337a€TCS aTPHOYTOM CTHUIS:
(Ommemvme 00un npasuibHbll 8apuarm omeema.)

A)text-indent

B)text-align

C)text-shadow

D)text-align-last

E)text-overflow

3aganmue 23

BripaBHuBaHuE 0a30BOM JIMHUY 10 0a30BOI JTMHIH BEPXHETO UHIECKCA POJUTEIBLCKOTO AJIEMEHTA 334aeTCsl CIETYIOINM
3Ha4YeHHEM aTpUOyTOM CTHIISA:

(Ommemvme 00un npasuibHbll 8apuarnm omeema.)

A)text-bottom

B)baseline

C)super

D)sub

E)bottom

3aganne 24

Bribepute BepHOE yTBEpXKICHHE!

(Omeem cuumaemcs 6epHbIM, eCllu OMMeUeHbl 6Ce NPAGUIbHbIE APUAHMbL OMEEN08.)

A)<div> He sIBIsIETCS €IMHCTBEHHBIM 3JIEMEHTOM - KOHTEITHEpPOM

B)kaxxnomy KoHTeitHEepY MOXKeT ObITh IPUMEHEH WHINBHUYaIbHBIN CTUITb

C)B oTiuyme oT hpelima KOHTEHHEP He MOXKET 0TOOpaKkaTh COJEPIKUMOE BHELITHEH, 110 OTHOLIEHHUIO K HeMY BeO -
CTpaHHIIBI

3aganue 25

st pa3meriieHus OJI0KOB HM)KE BEIPOBHEHHBIX 110 TOPH30HTAJIH, HEOOXOJUMO HCIIOJIb30BaTh aTPHOYT CTHIIS:
(Ommemvme 00uH nPABUILHLII 6APUAHTT OMEemd.)

A)clear: left

B)clear: none

C)float:left

3ananue 26

Heob6xonanMo ykazath clieayrolee 3HaueHus aTpudyTa cTuiis overflow, 9To0bl 70OaBUTH TOJIOCH MMPOKPYTKHU, TOIBKO B
CITydae TIPEeBHIIMICHUS pa3MepoB KOHTEHHepa pa3MepaMu KOHTEHTA:

(Ommemvme 00un npasuIbHbll dapuanm omeema.)

A)scroll

B)visible

C)auto

D)hidden

3aganue 27

JIJist IPUBSA3KY CTHIIS K ONPEIACICHHOMY COCTOSHUIO 3JIEMEHTA UCIIOJIb3yIOTCS:
(Ommemvme 00un NPAsUIbLHBIU BApUAHM Omeemad.)

A)cenexkTopsl aTpuOyTOB

B)cenekTopsl ICeBI0IIEMEHTOB


http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
http://www.intuit.ru/studies/courses/3734/976/test/1/6038
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http://www.intuit.ru/studies/courses/3734/976/test/1/6038

C)ceneKTopsI MCEBIOKIACCOB

3aganue 28

BriGepute BepHbIE YTBEPIKACHUS:

(Ommemvme 00un npasuibHbll 8apuarm omeema.)

A)BeO-crieHapuii BEITIOJHSETCS Ha CTOPOHE cepBepa

B)nporpaMMHBIi Kol BE€O-CLIEHApHsI HCIIOJTHIETCSI OJTHOKPATHO

C)1s noaep KKy Opay3epoM CKPHUIITOB HCIOJIB3YETCsl HHTEPIIPETaTop

3aganne 29

BriOepuTe BepHbIC yTBEPIKACHHUS:

(Ommemvme 00uH NPABUTLHBII 8APUAHM OMEemd.)

A)c momomsto JavaScript MOKHO CO3aBaTh CTATHIECKHE M JHHAMUIECKUE BeO-CTPaHHUIIBI
B)s3bik JavaScript ocHoBaH Ha 0OBbeKTax

C)nporpaMMmHbIi Kot JavaScript moxpasyMeBaeT HaJIM4YKe TIIaBHOM ITPOrpaMMbl

3ananmne 30
Kownreitnep, coneprkamiuii pUMUTHBHBIE 3HAUCHHS HA3bIBACTCSI:
(Ommemvme 00un npasuibHbll 8apuarm omeema.)
A)oOBeKTOM
B)meronom
C)cBoricTBOM
IpasunbHbIe oTBETHI: 1-C, 2-3, 3-b, 4-d, 5-3, 6-3, 7-d, 8-b, 9-c, 10-d, 11-b, 12-d, 13-c, 14-a, 15-b, 16-d, 17-b, 18-d,
19-3, 20-d, 21-c, 22-c, 23-a, 24-c, 25-d, 26-a, 27-d, 28-b, 29-c, 30-a.
4.2. OueHo4YHbIE CpecTBAa NPOMEKYTOYHOH aTTecTAlMU
JK3aMeH
[To aucuunivHE NPerycCMOTPEH dK3aMeH. DK3aMeH MPOXOMUT Ho Owieram. B kaxaom Owiere OJUH TEOPETUUECKHA
BOIIPOC M OJHO MpPAKTUYECKOE 3aJaHue. DK3aMEH IMPOBOJUTCS B YCTHOW / MUCBMEHHOW M KOMIBIOTEpHOH (opme.
OrcHUBAaETCsI BJIAJCHUE MAaTEPHaIOM, €r0 CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTh MPUMEHSATh HYXKHBIC 3HAHHS, HABBIKU U
YMEHUS MPU aHAJIN3€ MPOOIEMHBIX CUTYallui U pEeIIeHUH IPAKTUIECKUX 3aJaHu.

4.2.1. YcTHBI WU MHCHbMEHHBIH 0TBET HAa BONMPOC

4.2.1.1. llopsiaok npoBeeHUsl.

IIpoMexxyTodHast aTTecTalus HallelleHAa Ha KOMIDICKCHYIO TPOBEPKY OCBOCHHS IUCHUIUIMHBL OOydaromuics
nmoiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha MOATOTOBKY. IIpoMexyTouyHas aTTecTanus IPOBOAUTCS B YCTHOM,
MUCEMEHHON WJIH KOMIBIOTepHOH (hopme. OnieHUBaeTCs BIaIeHIE MaTepHUaIOM, €r0 CUCTEMHOE OCBOCHHUE, CIIOCOOHOCTh
MPUMEHATh HY)KHBIC 3HAHWS, HABBIKM M YMCHHS MpPH aHAIW3e MPOOJEMHBIX CHUTYalllii W PEHICHHH MPaKTHYCCKHUX
3a/1aHUN.

4.2.1.2. Kputepuu oneHnBaHMA.

18-20 6ans10B cTaBUTCS, €CJIM 00YYAKOIIHIACS:
B oTBeTe KaueCcTBEHHO PACKPBUI cojiepkaHue TeMbl. OTBET XOpOIIO CTPYKTypHupoBaH. [IpekpacHO 0CBOEH MOHSITHIHBIN
anmnapat. [IpoJJleMOHCTPUPOBaH BBICOKHI YPOBEHb MOHMUMaHMs Marepuaia. [IpeBocxonHoe ymeHnue GopMyIupoBaTh CBOU
MBICJIH, 00CYXIaTh JUCKYCCHOHHBIE MTOJIOKCHHUS.
14-17 6an10B cTaBUTCS, €CJIU 00YIAIOLIHIACS:
OCHOBHBIE BOTIPOCHI TeMBI packpbUl. CTpyKTypa OTBETa B IIEIOM aJeKBaTHA TeMe. XOpPOIIO OCBOCH HOHSTHHHBINA
anmapar. [IpogeMoHCTpHpPOBaH XOPOIIMK YPOBEHb MOHHMAaHUS Marepuajia. Xopollee yMeHHe (OpMYIHpPOBaTh CBOU
MBICIH, O0CYKIaTh JUCKYCCHOHHBIC MTOJIOKCHHUS.
11-13 6an0B cTaBHUTCS, €CJIU 00YIAIOLIHIACS:
Temy uactmyHO packpbul. OTBeT cllabo CTPYKTypupoBaH. [IOHATHIHBIA ammapar OCBOSH YacTUYHO. [loHMMaHue
OTJENBHBIX MOJIOKEHUH U3 MaTepHaia Mo TeMe. Y JOBIETBOPUTEIHHOE YMEHHE (POPMYIHPOBATH CBOU MBICIIH, 00CYKIAaTh
JINCKYCCUOHHBIE MTOJIOKESHHUS.
0--10 6a;s10B cTaBUTCS, €CJIM 00yYaIOUIUTiCcs:
Temy He packpbul. [IoHATHHHBIN anmapaT OCBOGH HEYAOBIETBOPUTENbHO. [loHNMManne MaTepuana GpparMeHTapHOE FITH
oTcyTcTBYeT. HeymeHune ¢hopMyIupoBaTh CBOM MBICIH, 00CYXIaTh JUCKYCCHOHHBIE TIOJIOKEHHUS. .
4.2.1.3. OueHo4HblIe CpeACTBA.

1. MWcropus pa3BUTHS KOMIIBIOTEPHBIX CETEH.

2. TlpemmyiecTBa ucnoibp30BaHus cereil. Kimaccnpukanysi KOMIbIOTEPHBIX CETEH.

3. IlpeumymecTBa ucnoiabp30BaHus ceTeil. OCHOBHBIC XapaKTEPUCTUKHU CETEH.

4. Tlonstue Tonojoruu cetu. bazosrie Tomonoruu gokanbHoM cetr. lluna. Konbio. 38e3ma. CnoxHbIe

TOIIOJIOTUH CETH.

5. TlonsiTHe apXUTEKTYpPhI OTKPHITHIX ceTel M UX npenmylecTBa. CeMUypoBHEBast MOJIEb. Y POBHH U
MIPOTOKOJIBL. J[Ba OCHOBHBIX THIIAa IIPOTOKOJIOB: C YCTAHOBIICHHEM COSAMHEHUS U 06€3 IMpeIBapUTEeIIHOTO
YCTaHOBJICHHS COCTUHEHHS.



6.

XapaxkTepuctuka ypoBHei monesnu OSI (pu3ndeckuil, KaHanbHBIN, CETEBOM, TPAHCIIOPTHBIN, CEaHCOBBIH,

MPEACTABUTEIbHBIN 1 NpUKIagHoN). CeTe3aBUCHMBIC U CETEHE3aBUCHMBIE YPOBHHU MOJICIH.

7.

Metoant nepeaayn 1aHHbIX Ha (1)I/I3I/I‘ICCKOM YPOBHE: NOTCHIHAJIBHBIC 1 UMITYJIbCHBIC KOABI, HpOGJ’IeMLI

CHHXPOHH3ALUH IPUEMHHUKA U TIEPEAATINKA, CAMOCHHXPOHU3UPYIOIIHECS KOJIBI.

8.

[loTeHMaIbHBIN KO 6e3 BO3BpalliCHUs K HYJIIO. Meton GI/IHOHHPHOFO KOOUPOBaHUA C aJ'ILTepHaTPIBHOfI

Bepcueil. X 10CTOMHCTBA U HEOCTATKH.

9.

10.
11.
12.

13.
14.
15.

16.

IloTeHumanpHbBIN KOJ C UHBEPCUEN HA eqUHULE. BUNONApHBIN UMIYJIbCHBIN KOJ. MaHuecTepcKuil Koz,
Tlorenumanbubpiii ko1 2B1Q. X 1OCTOMHCTBA U HEJOCTATKH.

Jlornueckoe koqupoBanue. M30bTounbie kopl. CKpeMOIupoBaHue.

Opranu3zaiiys COBMECTHOTO JOCTYIA K Cpelie epeaun JaHHBIX Ha KaHaJbHOM YPOBHE CEMHYPOBHEBON MOJIEIH
OSI. CoBmecTHOE HCTIONB30BaHKE 00l cpensl mepenadn. CXeMbl yIpaBIeHUs TOCTYIIOM, TpeOOBaHHS K
o001t cxeme. CXEMBI C COCTSI3aHUAMH.

MeTox KOIJIEKTHBHOTO JOCTYTIA C OTIO3HABAaHMEM HecyIeil i 00HapyKeHIEeM KOJUTH3HHA. DTaIlbl JOCTyIa

K cpene. [ToHsTHe 1 BOZHUKHOBEHHE KOJUTM3KH. CXeMa BO3HUKHOBEHHS M PACTIPOCTPAHEHHS KOJUTU3HH.
CxeMslI pactipenienieHHbIe cucTeMbl). CHCTEMBI ¢ OIIPOCOM, CXeMa IUKINIeCKOTo onpoca. CXeMBI ¢ MapKepaMH,

nepeaada Mapkepa 1 THQOPMAaIMOHHBIX KaapoB B cxeme Token Ring u FDDI.
[IpenmymecTBa cxeM ¢ MapKepamHu Mo OTHOIICHHIO K pacmpeneneHHbIM CSMA/CD-cxeMaM ¢ cOCTA3aHUSIMU.

[onsTre propuTeTa. MapKkepHBIE CXEMBI C IPHOPUTETOM.

17.

18.

19.

OOHapyxeHHe U KOppeKIus OINO0K. MeToabl 00HapYKEHHS OIIMOOK: TOHATHE KOHTPOJIBHOM CyMMBI,
KOHTPOJIb 110 MTAPUTETY, BEPTUKAIBHBIN U TOPU30HTAIBHBIN KOHTPOJIb 10 MAPUTETY, NIUKIMUYECKUH N30BITOUHBII
KOHTPOJIb.

MeTo/bI BOCCTAaHOBJICHHUS UCKa)KEHHBIX U MOTEPSHHBIX KaApoB: MeToA ¢ MPOCTOSIMHU, METO]] «CKOJIB3AIIEro
OKHa».

KonuectBo nHbpopManuu 1 SHTponus. MeToIbl CKaThsl TaHHBIX: AECATHYHAS YIIAKOBKA, OTHOCHTEIILHOE

KOOUPOBAaHUEC, CUMBOJIbHOC IMOAAaBJIICHUE, KO/bI nepeMeHHoﬁ JJINHBI.

20.
21,
22,

Texuomnorus Ethernet. YeTsipe 0CHOBHBIX pa3HOBUIHOCTH KajapoB Ethernet. O6mwmit hopmat kagpa Ehternet.
Cranpapter [EEE na 10 Mout/c: crangapt 10BaseT, ctangapt 10Base2, crannmapt 10Base5, crarmapt 10BaseFL.
Cranpaptet [EEE na 100 M6ut/c. Texnonorus Fast Ethernet: 100BASE-T4, 100 BASE-TX, 100BASE-FX.

Amnmapatypa cpen nepenauu s Fast Ethernet.

23.
24,
25.
26.
27.

28.

29.

30.

31.
32.
33.

34.

35.
36.

37.

[puanuns! Beibopa korndurypaunu Fast Ethernet. JIBe Moxenu u1s onpeaeneHust paboTocriocoOHOCTH CETH
Fast Ethernet.

Gigabit Ethernet. Yetsipe Tumna pu3nyeckux cpel, HCIoib3yeMbIx B ruradutHoi Ethernet. Cxema
ucnonb3oBanus Gigabit Ethernet B kauecTBe Maructpanu.

Bpewms iBoiiHOTO 000pOTa M pacrio3HaBaHue KOUIM3UK. MakcumalbHast IPOU3BOAUTeNIbHOCTD ceTr Ethernet.
dopmarsl kaapoB B ceTax Token Ring u FDDI: mapkep; kaxp AaHHBIX; IPEPHIBAIOLIAS OCIIEN0BATEILHOCTS.
Ocobennoctu cereit FDDI, ocHOBHBIE TEXHUUECKHE XapaKTEPUCTHKH ceTH. BO3MOXXHOCTh pekoH(UTypannu
CEeTH B Clly4yae NMOBpEeXICHH Kabens. MHOKeCTBeHHas Iepeada MapKepa.

MupoBsie CTaHAAPTHI U OCHOBHBIE XapaKTEPUCTHUKU Kabemei. DIekTpuuecKkie kabesn ¢ BUTBIMU MapaMu ceTeit
Ethernet u Fast Ethernet: HeskpaHupoBaHHbIEe Kabesn 11a OCHOBE BUTHIX Nap, SKpaHUPOBaHHAs BUTAasI I1apa,
KOAKCHaJIbHbIE ¥ BOJIOKOHHO-ONTHYECKNE KaOEIIH.

CerteBble azlanTepsl epeada u nprueM kaapa. Pacnipenenenue 00s3aHHOCTEH MEXIY CETEBBIM a/IallTepOM H €T0
npaiiBepom. Kiaccndukanus ceTeBbIX aganTepos.

KoH1eHTpaTopbl, KOHIEHTPATOP C (PUKCUPOBAHHBIM KOJINYECTBOM MOPTOB, MOAYJIbHBIH KOHLEHTPATOP U
CTEKOBBIM KOHIIEHTPATOP.

OrpaHn4eHHus CeTH, TIOCTPOSHHOH Ha O0IIeH pa3fensieMoi cpesie: TOPOT KOIMYECTBa Y3JI0B M HHTCHCUBHOCTh

3arpy3ku cetu. [IpenmyiecTsa 1oru4eckoil CTpyKTypH3aluu CETH.
[TorsTns MOCT 1 KOMMyTaTOp. [[Ba THIIA aNTOPUTMOB, HCTIOIB3YEMBIX MOCTaMU H KOMMYTaTOpaMH. ANTOPUTM

PpaboThI MPO3PAaYHOTO MOCTA: PEXKHUM 3aXBaTa MAKETOB, 00yUEHNE, ONIEPAIMH BBITIOTHAEMbIE MOCTOM
(mponBmxenue, GpUIbTpausd Kaapos). [IoHATHS 3aTOIUICHHS CETH 1 IIUPOKOBENIATEIHHOTO MTOPMA.

MocTsl ¢ MapIIpyTH3alKeH OT ICTOYHHUKA: UX CYTh M Ha3HaueHue. [IpuMep paboTel MocTa ¢ MapUIpyTH3aIUCH
OT UCTOYHUKA.

OrpaHHYeHHUs TOMOJIOTHH CETH, IIOCTPOCHHON Ha MOcTax. BiMsHIe 3aMKHYTBIX MapIIPyTOB Ha pabOTy MOCTA.
AJNTOPUTM MOKPBIBAIOIETO JICpEBa: ONpPEACICHAE aKTHBHOM KOH(PUTYypaIHH, IIPUMED TOCTPOCHUS
KOH(HTypaIHy OKPHIBAIOIIETO AepeBa IS CETH.

KommyTatopsl TokanbHBIX ceTel. [loHaTHe KoMMyTallmoOHHAs MaTpHIa, TPUHIHIT € paboThl. CrtocoOb
nepeaayn Kaapa: «KKOMMYTAIS Ha JIETY» U apajuleibHas 00padoTKa HECKOIBKHUX KaIpOB.



38.

39.

40.
41.
42.
43.

44,
45.

46.
47.

48.

49.

50.
51.

52.

53.

54,
55.
56.

57.
58.
59.

60.

61.

62.
63.
64.
65.

66.
67.
68.
69.
70.

71.

[MonsTrs r1002IEHOM ceTH, a00OHEHTa ITI00aIbHON KOMIIBIOTEPHOM CETH, ONIEpaTop CETH, MOCTaBIIUK YCIyT
CETH.

Yupapnenue 00MeHOM HH(POPMAIMHK B INI00ATBHBIX ceTsX. Croco0bl KOMMYTalMK a0OHEHTOB: KOMMYTAIIUs
MaKeTOB, KOMMYTAI[¥sI KAHAJIOB, CETH ¢ AMHAMHUYECKOH KOMMYTALlUeH U CETU C OCTOSIHHOM KOMMYyTaLuei.
Kommyranusa mynsTaiekcupoBanus. [IoHATHE yIUIOTHEHHOTO KaHama.

Kommyranusa kananos. TeXHUKa MyJIbTUINIEKCUPOBAHHUSA C pa3feleHneM BpeMeHH. KoMMyTanus Ha OCHOBe
pa3ziesicHHs KaHalla BO BpEMEHH: Ha3HAaYE€HHE MYJIbTHIUIEKCOpa U IEMyJIbTHINIEKCOPa, Oy(hepHOI maMsTH.
ITpobnemsl, BO3HUKAIOIINE TP KOMMYTalK KaHainoB. KomMyTtamus nakeros. [Ipumep pazbueHns cooOmieHus
Ha MAaKEeTHI.

CrrcoK HU3KOYPOBHEBBIX M BEICOKOYPOBHEBBIX YCIIYT, KOTOPBIH npenocrasisier Internet. [Tonsitue intranet.
[Ipumep cTpyKTypHl r100TEHON KOMITBIOTEPHOM CETH: KOMMYTATOPbI, KOMIIBIOTEPBI, MAPLIPYTHU3ATOPHI,
MYJIBTHILIEKCOpP, HHTep(eiic moNb30BaTeNb - CETh U MHTEPQENC CeTh — CeTh, alnaparypa nepetady JaHHbIX.
[ToHsTHE aHAJIOTOBBIX U HU(POBBIX BBIICICHHBIX THHUHA. TEXHOJIOTHS IIIe3NOXPOHHOM IU(PPOBOH HEpAPXHH.
Wnest oOpa3oBaHus KaHAIOB ¢ Hepapxueil ckopoctell. OCHOBHBIE HEJJOCTATKH TEXHOJIOTUH TUIE3UOXPOHHOM
mdpoBoit Hepapxuu.

TexHonorus CHHXpOHHOH I poBoii nepapxmu. CTek MpoTokoioB U cTpykTypa cetrt SONET/SDH. 4 ypoBHS
cTeka nmpoTtokosoB. @opmar kaapa rexaomorun SONET/SDH.

Amnanorossle TenedoHHbIe ceTH. OCHOBHBIE XapaKTEPUCTHKU aHAJIOTOBBIX TeJeOHHBIX ceTel. Tenedonnsle
MOJIEMBI.

ISDN - 1iucpoBbie ceTr ¢ HHTErpajbHBIMHU YCIyraMu. 3 THIIAa KaHaJIOB T0JIb30BATENLCKOT0 HHTEpdeiica.
[Monw3oBarenbckue uaTepdeticel ISDN: HauanbHbIH U 0OcHOBHOMU. Mcmons3oBanue ciyx0 ISDN B
KOPIIOPAaTUBHBIX CETAX.

Bunp! rino6anpHbIX ceTeif ¢ KoMMyTale makeToB. [IpuHIMI KOMMYTAIMK TAKETOB C UCIIOIb30BaHUEM
TEeXHUKU BUPTYaIbHBIX KaHaJIOB. J[Ba THIIa BUPTYaJIbHBIX COCAMHEHHH — KOMMYTHPYEMBIH BUPTYaIbHBIH
KaHaJI ¥ MIOCTOSIHHBIM BUPTYyalbHbIN KaHal. [IpuHIUN MapIipyTH3aluy MaKeTOB HA OCHOBE BUPTYalIbHBIX
KaHaJIOB.

Texnonorust ATM. OcnoBHble npuHiunbl TexHosorun ATM. [Moaxon, peanusoBaHHbId B TexHOJIOTHU ATM:
MaKeT, pa3Mep MakeTa, 3a/iepkKa nakernsannu. Kiaccsl Tpaduxa.

Crpyxkrypa creka TCP/IP. CootBercTBue yposHeii creka TCP/IP ypoHsMm Monenu OSI.

Anpecanus B IP-cetsx. Tpu ocHOBHBIX Kiacca IP-aapecoB. Mcnons3oBanne macok B IP-anpecarim.
OTtobpakenue pusnyeckux aapecos Ha IP-aapeca: mpoTokos ARP. ARP-tabuia st mpeodpa3oBaHus
aJIpecoB.

ITpumep ARP-3anpoca. ABromaru3zarus nporiecca HasHaueHus IP-agpecos y3mam cetu - mpotokosn DHCP.
[IpoToxoun IP. ®ynkuuu nporokosa IP. ®opmar nakera IP.

[TonsTHe MapuIpyTH3anui. AJTOPUTM ITOMCKA MapLIpyTa B TabIHIe MapupyTH3anun. Pabora mexaHnnzma
MapuIpyTHU3aluHx.

IIporokon quHamuueckoi mapuipytusanuu RIP. XapakrepucTuku npoTokona: OrpaHU4eHUE YUCiia EPECHUIOK,
BPEMEHHBIE YAECP>KUBAaHUS U3MEHEHHUMH, PACILEIUIEHHBIE TOPU30OHTBI U KOPPEKTHPOBKU OTMEHBL.

IIporokomn ympasistonmx coobmenunit [ICMP. ®opmar coobmenuit mpotokona ICMP: Oxo-oteet, CoolmieHns
0 HEJIOCTHXXHMMOCTH y3JIa Ha3HadeHus, [lepeHanpaBieHne MappyTa,

IIporoxon UDP. UDP-niopter. @opmat UDP-nakera.

IIpotokon TCP. Ucnons3oBanne noptoB B mpotokosie TCP. Anroputm ycranosnenust TCP-coennnenust.
Peanuzanus ckonp3siiero okHa B mpotokose TCP. ®opmar coobmenuit TCP.

IIporoxomn DNS. Ionstue 6a3sr qanasix DNS. IIpaBiiia Ha3HaUeHNS JOMEHHBIX HMeH. Vepapxudeckas
crpykrypa uMmeH DNS B Internet. [Tpuaunn padotsr DNS.

[Ipotoxon ynpasnenus cetbto SNMP. Mognens ynpasnennss SNMP. Pasnuuust B ipesicraBieHnn HHOOPMAIUH.
bassl nannsix ynpasnenus. Oneparuu SNMP.

[IpoToxonsl qucTanonHoro ynpasnenus. [Ipotokoan telnet. Hekotopsie komanasr TELNET.

IIpotoxomnsr ¢aitnosoro oomena FTP, TFTP, SFTP. Cxema odmena no nporokony FTP. Komaunsr FTP.
IIpotokomn anekrpornHoi moutsl SMTP. Cxema B3aumoseiicTBus mo npotokoiay SMTP. TIpotokon POP3.
IIpotoxon IMAP.

ITonsitue Web-texnonorun. Y HUBepcalnbHbIN ykaszareib pecypca URL. [Ipotokon HTTP. Metoas! mpoTokoia
HTTP.

4.2.2. [IpakTH4ecKoe 3aaHue
4.2.2.1. Ilopsinox npoBegeHHs.



TIpennararoTcst 3a1anusi HA MOJIETTUPOBAHUE KOMITBIOTEPHOU CETH

4.2.2.2. Kputepuu olieHUBAHMUSI.

27-30 6a710B cTAaBUTCS, €CJIH 00y YAKOIIHMCS:

3ajaHKe BBIMTOIHEHO MOJIHOCTHIO U MPABIIBHO.

22-26 6aJJI0B CTAaBUTCS, €CJIH 00yYAOIIHUMCS:

3aaHKe BBIMOIHEHO MOJTHOCTBIO, HO HET JIOCTATOYHOTO 0O0OCHOBaHMS. MM mpu BEpHOM pEIICHHH JOMYIICHA OIIMOKa
WK HEJIOYET, HE BIHSIOIINI Ha PABUIBHYIO [TOCICIOBATEIIBHOCTD PACCYXKICHUIA.

18-21 6an10B cTaBHUTCS, €CIIU 00YIAOIIMUMCS

3amaHne BHITOTHEHO YaCTHYHO HIIH C (PaKTHUECKIMH OITHOKaMU.

0-17 6an10B cTaBHUTCS, €CJIU 00YYAIOLIUMCS:

3amaHne He BHITIOJIHEHO WM BHIIOJIHEHO ¢ OOJBIIMM KOTNIEeCTBOM (PaKTHUECKUX OMIHOOK.



4.2.2.3. OueHo4yHbIe cpecTBA.
CMonenupoBath paboTy ceTu

Bapuanr 1.
Switch
Router
N, {1
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1. Yp6anoBuy, I1. I1. Komnbrorepusie cetu : yueOHoe nocodue / I1. 1. Yp6anosuy, JI. M. Pomanenko. - Mockaa ;
Bomorga : Wudpa-Umkenepus, 2022. - 460 c. - ISBN 978-5-9729-0962-9. - Tekcr : amexrponusii. - URL:
https://znanium.com/catalog/product/1902692 .

2. Juceves, I'. A. [IporpamMHOe oOecIieueHHEe KOMITBIOTEPHBIX ceTeil U web-cepBepoB : yueOHoe mocobue / I.A.
Jluckes, I1.}O. Pomanos, IO.M. Ackepko. — Mocka : UHOPA-M, 2023. — 145 c¢. — (Bsicuiee oOpa3oBaHue:
Bakanmapuar). — DOl 10.12737/textbook_5a93ba6860adc5.11807424. - ISBN 978-5-16-013565-6. - Tekcr
anekTponnbIit. - URL: https://znanium.com/catalog/product/1914008 .

3. JlunanoBa, . A. Uudopmarmonnsie TexHosoruu. Pabora B II00ajbHBIX KOMIBIOTEPHBIX CETSIX : ydeOHOe
nocobue / U. A. Jlunanosa, E. E. Augpuanosa. — Cankt-ITetepOypr : CII6I'YT um. M.A. bonu-bpyesuua, 2019. — 60 c.
— Texcer : anekTpoHHsIi // Jlaus : snekTponHo-6ubIHoTeunas cucrema. — URL: https://e.lanbook.com/book/180034

4. Kanunoropckuii, H. A. OCHOBBI IPaKTHYECKOTO NPUMEHEHUsI HHTEPHET-TEXHOJOTHH : yyeOHoe nocodue / H. A.
Kanunoropckuid. - 3-e¢ u3a., crep. - Mocksa : ®JIMHTA, 2020. - 182 c. - ISBN 978-5-9765-2302-9. - Tekcrt:
anekTponnbIit. - URL: https://znanium.com/catalog/product/1142475 .

5. Ceprees, A. H. OCHOBBI JIOKJIBHBIX KOMITBIOTEPHBIX CETeH : yueOHOe mocodue st By30B / A. H. Cepree. — 4-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 184 c. — ISBN 978-5-507-44766-4. — TekcT : 21ekTpoHHbIi // Jlans :
ANIEKTPOHHO-0rbmoTeunas cuctema. — URL: https://e.lanbook.com/book/242867 .

6. Bunorpanos, I'. [1. Kommsrotepnsie cetu. Padora B cetnt UnTepHeT : yuebHoe nocobue / I'. I1. Burorpanos, E. E.
®omuna, I'. B. Komkuna. — Tseps : TBI'TY, 2022. — 116 ¢. — ISBN 978-5-7995-1197-5. — TekcT : 3MeKTpOHHBIH //
Jlans : anexTpoHHO-OMONMoTeuHas cuctema. — URL: https://e.lanbook.com/book/255170
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nH(pOPMAMOHHO-CIIPABOYHBIX CUCTEM:
Office Professional Plus 2010
GIMP, Inkscape,
Notepad ++
Python
Lazarus
MathCAD Education-University Edition
DnekTponHas Oubauoteunas cuctema «ZNANIUM.COM»
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OnekrponHas 6ubnnoreyHas cucteMa « KOHCYJIbTaHT CTYAEHTa»



