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MeperxeBi IpUCTpOi 1 3ac00M KOMYHIKaIIH
Buuenns koHbirypailii Mepex 3B’ 3Ky
JliarHOCTHYH1 MEpEKeB1 yTUIIITH 1 IX BUKOPUTCAHHS
Mexani3Mm aapecariii B [P-mepexax

Cumynsauist podotu koMt 1otepHoi mepexi B Cisco Packet Tracer

A O i S

HanamryBaHHsI MepeKeBHX CEPBICIB

CnHcoK BUKOPUCTAHUX JHKEPET



JlabopaTopHna poéora Nel

MepeaxeBi NpUCTPOI i 3ac00M KOMYHiKaNIi
Meta po6oTH: BUBUCHHS MEPEKEBUX MTPUCTPOIB Ta 3aCO01B KOMYHIKAIIii
TEOPETHUYHI BITOMOCTI

VY skocTi 3ac00iB KOMYHIKaIlli HaWOUIbIlle YacTO BUKOPUCTOBYIOTHCS BUTA
napa, KoakClaJIbHUH KaOeiab 1 OnTOBOJIOKOHH1 JiHii. [Ipm BuOOpi Tumy Kabeinro
BPaxOBYIOTh HACTYIIHI MOKA3HUKHU:

o BapricTb MOHTa:Ky Ta 00CJIyTOBYBAHHS;

o IIBuakicTs mepenayi ingopmanii;

o OOMexeHHsI HA BeJJMYMHY BificTaHi nepeaadyi ingpopmauii (0e3
AOAATKOBHUX MiJICUJIIOBAYiB-IIOBTOPIOBAYiB (pemniTepib));

o be3nexka nepenavi 1aHux.

I'osoBHa mpoOiemMa nmojsirae B 0JJHOYACHOMY 3a0€3IMEUEHHI IUX MOKa3HUKIB,
HalpuKiIaa, HaWBUIIA IIBUAKICTh Mepeladl JaHuX OOMEXKeHa MaKCHUMAalbHO
MOXJIMBUM BIJICTAHHIO Tlepeadl TaHuX, IPHU SKOMY Ie 3a0e3Meuy€eThCcsi He0OX1THUM
piBEHb 3axHUCTy JaHuX. Jlerka HapoUlyBaHICTh, MPOCTOTa PO3MIMPEHHS KaOeabHOI
CUCTEMHU BIUTMBAIOTH Ha 11 BapTICTh 1 O€3MeKy mnepeadi JaHuXx.

1.1 Mepexni npuctpoi

MepexeBl KapTH BIANOBIIAIOTH 3a Tepenady iHpopMallii MK OJUHUIISIMU
Mepexi. bynb-sika MepekeBa KapTa CKIAJAeTbcsl 3 po3'eMy Ml MEpPEXEBOro
MPOBIJHUKA 1 MIKpOMpOLecopa, IO KOAY€E/IEKOAy€e MEPEeXHI IMaKeTH, a TaKOX
JOTIOMIKHUX MpPOrpaMHO-anapaTHUX KOMIUIEKCIB 1 cimyx0. KoxHa kapta mae cBiif
MAC-anpec - yHIKaIbHHH 11I€HTU(IKATOP TPUCTPOIO.

Bigcik ms miakiarodesss BootRom

Pos'em RJ45

Pucynok 1.1 — MepexeBa kapta



1.1.1 Koakciaabuuii kadean
Koakcianpauii kabenb Mae cepeiHio IiHy, a00pe 3aBaj03axXUINECHUM 1

3aCTOCOBYETHCS JJIsI 3B'sI3KY Ha BEJIUKI BIJICTaHI (JIeKiJIbKa KITOMETPIB).

e \  JOBHIIHA 0OTOHE

(IIBX a60 Teduos) i ;

OSIIeTeHER 3 MiTHEX TPOECILE
300 AmrCMIHISEHE KOBVE

[Mposiama mama

Pucynok 1.2 — KoakcianeHuit kabenb

[IBuakicTs nepenadi inpopmarii Bix 1 1o 10 MOit/c, a B AeKuX BHUIIaJIKaX

Mosxe gocsaratu 50 Moit/c. Koakcianbuuii kabesib BUKOPUCTOBYETHCA /I OCHOBHOT 1
HIMPOKOCMYTOBOI Iepeaadil iHpopMarlii.
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Pucynok 1.3 —Ilpuennanns anantepa  PucyHok 1.4 — 3'eqnanns komn'totepis

JI0 TOHKOT'O KOAKCiaJbHOMY KaOelto Mepexi TOHKUM Kabesnem

MinimansHuii HaOip oOJiaIHAHHS JIJIi OJTHOCETMEHTHOI MEpPEKi Ha TOHKOMY

Ka0eJll MOBUHEH BKJIIOYATU B ce0€ HACTYMHI €JIEMEHTHU:

e MepexeBl amanTepd (32 KIUIBKICTIO TMOEJHYBAHUX Y  MEPEXKY

KOMIT'HOTEPIB) - (aHIIL. network interface card) - nepudepiitHuit HpI/ICTpII/I 10
JI03BOJISIE KOMII'FOTEPY B3AEMOJIISTH 3 THITUMU TIPUCTPOSIMU MEPEK

. Bi/Ipi3kH KaOemto 3 BNC-po3'emamu Ha 000X KIHIISX, 3arajibHa I[OB)I(I/IHa
SIKUX JOCTATHS JUIsl 00'€THaHHS BCIX KOMII'TOTEPIB,;

e BNC T-xonnexmopu (o 4ucimy MepexeBux amantepiB) (puc.l.5,a)
(mpu3HAYeHUI 17151 3’ €HAHHS TPHOX KaOemliB);

o oauH BNC TtepminaTtop 0e3 3a3eMiIeHHs (TEpMIHATOp - MOTJIMHAY €Heprii
Ha KIHIIl JIOBIO1 JIIHI1, OMIp SIKOT JOPIBHIOE XBUJILOBOMY OIOPY JAHOI JiHIT)
(puc.1.5,0);

o oauH BNC TepmiHaTop 13 3a3eMiieHHsIM (puc.1.5,B).
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Pucynox 1.5 — 3aransauii Burisag BNC: (a) - BNC T-konnekropu, BNC tepminarop
0e3 3a3emuieHHs (0) 113 3a3eMJICHHSM (B)

SIKIO Mepeka CTBOPIOETHCS 3 JCKIJIBKOX CETMEHTIB 3 BHKOPHUCTAHHSIM
pemiTepiB 1 KOHIIEHTPATOpiB, TO Tpeda BpaxoBYBaTH, IO JEsAKI KOHIIEHTPATOPH
MaroTh BOyaoBaHi 50-oMHI TepmiHaTOpu (1HOMAI - BIAKJIIOYAIOTHCS), IO CIPOIILYE
poOJIEMH Y3TOJIKEHHS.

Kontentpartop — 1e 3'eiHyBajibHUN KOMIIOHEHT, 0 SKOTO MiJIKIIOYal0Th YCi
KOMIT'IOTEPU B MEPEXKI1 3a TOMOJIOTIE0 «31pKay (puc.l1,5,0).

Anpec
Otpunysad

Pucynox 1.5,6 — [Ipuknag po60TH 3 KOHIIEHTPATOPOM

1.1.2 Ethernet-kadeas (RG-8, 10BaseS)
Ethernet- kabenb TakoX € KOakcCiaJbHUM KalOeleM 3 XBUJIBOBUM OIOpPOM

50 Owm (puc.1.6).
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Pucynox 1.6 — 3aranbuauii Burisig Ethernet-kadenis (RG-8, 10Base5)

Woro nasuBaroth e ToBcTuii Ethernet ( anri. thick ) a6o »xoBTHil KaGelb
(‘anrn. yellow cable ). Bin BukopuctoBye 15 -KOHTaKTHE CTaHJAPTHE BKJIIOUCHHS.
Bracniiok  3aBajio3axUIIEHOCTI €  JIOPOrol0  albTEPHATHUBOI  3BUYAWHUM
KoakciampHUM Kabemsim. Cepennsi MmBHIKICTH mepenadi  ganux 10 MOoit/c.
MakcumanbHO JOCTYIMHA BIACTaHb 0Oe3 moBTOproBadua He mepeumrye 500 M, a
3arajgpHa Bimctanb Mepexi Ethernet - 6mm3pko 3000 m. Ethernet - xabenb, 3aBasku
CBOIM  MAariCTpaJibHOi ~ TOIOJIOT], BHUKOPUCTOBYE B  KIHII JUIIE  OJIUH
HABAaHTAXXYBAJIbHUN PE3UCTOP.

1.1.3 Cheapernet-kadean (RG-58, 10Base2)

binem nemeBuMm, HiXK Ethernet-kabenb € 3'ennanns Cheapernet-kabens (RG-
58) (pucynok 1.7) abo, sik HOro 4acto Ha3uWBarOTh, TOHKHUH (aHri1. thin) Ethernet. Lle
Takok 50-OMHMI KoakclaJbHMM KabOelb 31 MBUJIKICTIO Tepenadi iHdopmarlii B 10
MG6it/c. IIpu  3'emnanni  cermentiB  Cheapernet-kabemo  TakoX  MOTPiOHI
noBToproBadi. O6uuncitoBanibHl Mepexi 3 Cheapernet-kabeaeM MailTh HEBEIHUKY
BapTICTh 1 MIiHIMaJdbHI BUTpPATH MPH HAPOIIYyBaHHI. 3'€IHAHHS MEPEKEBUX IUIAT
MPOBOJUTHCA 32 JIOIOMOTOI0 IIUPOKO BUKOPUCTOBYBAHUX MallorabapuTHUX
OaifoneTHux po3z'emiB (CP-50) (pucynok 1.8) (OalioHET — THUII 3’ € JTHAHH).

Pucynok 1.7 — 3aransuuii Burisin Cheapernet—ka6ento (RG-58, 10Base2)



Pucynox 1.8 — 3aranpauit Burisn po3’emis Tuny CP-50

JHlonatkoBe ekpaHyBaHHs He mOTpiOHO. KabGens mnpueanyerscs go IIK 3a
JIOTIOMOTOI0 ~ TpiiHMKOBUX 3'eaHyBadiB (T-connectors). Bincranp Mik aBOMaA
poOounMHU CTaHIlisIMU 0€3 MOBTOPIOBAYiB MOXKE CTaHOBUTH MakcumMym 300 M, a
MiHiMyM - 0,5 M, 3arajgpHa BiacTaHb aisa Mepexi Ha Cheapernet-kabemnmto - OJIU3BKO
1000 m. Ilpumitmau Cheapernet posTamoBaHMii Ha MEPEXKEBUN TMaTi K A
rajbBaHIYHOI PO3B'SI3KM MK ajanrtepaMu, Tak 1 I MJCWICHHS 30BHIIIHBOTO
CUTHAILy

1.1.4 lllupoxocmyroBuii KoakciaabHUil Kadeb

[IIupoxocMyroBuii KoakciabHU Kabenb (pUCyHOK 1.9) HECTIpUIHATINBUHN 10
3aBaji, JIETKO HApOILYEThCS, ajle LiHa HOro BUCOKA




Pucynok 1.9 — 3aranpHuii BUTIIS1 ITIUPOKOCMYTOBOTO KOAKCialIbHOTO KabeIto
RG-59 (75 Om): xuna - 24 AWG(0.6 MM, MiJib, OaraToXuibHHI1), 30BH. J1aM. - 6.1
MM, eKkpaH (ciTka 95%), nerkuii, THYYKAn

Buakicte nepeaaudl iHPopMauii npopiBHoe 500 Mo6it/c. [Ipu nepenauyi
iHpopMailii B 0a3ucHOI CMy31 4YacTOT Ha BIJICTaHb OuIblIe 1,5 KM TOTPiOHO
N1JCUIIIOBaY, a00 Tak 3BaHUU penitep (aHri. repeater - moBToproBad). Tomy cymapHy
BIJICTaHb MNpu nepenadi iHdopmartii 30ubryerbest 10 10 kM. i oOuncnoBaIbHUX
MEpEX 3 TOMOJIOTIEID TUIY «IIMHA» a00 «IepeBO» KOaKClalbHUM KaOelb MOBUHEH
MaTH Ha KIHII Y3TO/KYyBaJIbHUM pEe3UCTOp (TEpMIHATOD).

1.1.5 Buta napa (10BaseT)

Hait6inpm aemeBuM KaOelbHUM 3'€HAHHSIM € BUTE JBOKHIHBHOIPOBITHE
3'€lHAaHHS YacTO 3BaHE «BUTOIO maporo» (anri. twisted pair) (puc. 1.10). Bona
JI03BOJISIE TIepeaBaTy 1H(opMaIlito 31 MBUAKICTIO 10 10 MOiT/c, Ierko HapOIy€eThCs,
IpOTE € 3aBaJioHE3axuIleHo0. JloBknHa KaOemo He Moxke nepeBuiryBatu 1000 m
npu mBHIKocTI nepeaadi 1 MOirt/c. IlepeBaramu € Hu3bKa IiHa 1 Oe3mpobiemMHa
yCTaHOBKA.

HeexpanoBana kpyueHa mapa CKJIAJa€ThCd 3 BOCbMHU TpoBOIiB. KoxeH
NpOBIA 130JbOBAaHUM OKpPEMO; BCl BICIM TPOBOAIB 310paHi B YOTUPU 3BUTI
napu. 3aBUBKa MPOBOIIB 3amodirae MEepexXpecHUM TMepelikojaM, 0 HaBOIATHCS
CYyCIIHIMM TIapaMHu 1 30BHINIHIMH JDKepenamu. Bci doTupm mapu TOMIIIEHI B
3arajbHy 00OJIOHKY.

b

Pucynok 1.10 — Bura napa

3 kal0ensiMU TUIY «BUTA Mapa» BUKOPUCTOBYIOThCS po3'emu RJ45 (puc.1.11),
Tl %, 00 1 y CTaHAAPTHUX TeleOHHUX KaOemiB, TUIBKA 3 BiCbMOMa KOHTaKTaMH
3aMICTh YOTUPHOX 200 IIECTH.



Pucynok 1.11 — 3aranbauii Burisig po3'emy RJ45

Jlns migBUINEHHS 3aBaJI03aXUINEHOCTI 1HGOpMallli 4acTo BHKOPHUCTOBYIOTH
€KpaHOBaHy BUTY Mapy, TOOTO BUTY Mapy, BMIIIEHY B €KpaHy OOOJOHKY, MOAIOHO
eKpaHy KoakciaJibHOro kaOento. [le 30uibiye BapTicTh BUTOI mapu 1 Habauxkae ii
LIHY /10 I[IHU KOAKClaJIbHOTO Kabelto.

VY TenedoHHUX Mepekax BUTA Mapa BUKOPUCTOBYETHCS BXKE HE OJHE JIECATH -
pludsi, a OCh J0 KOMITFOTEPHUX MEpEX ii MPUCTOCYBAJIM BIIHOCHO HeNaBHO. Buta
napa BUTICHWJIA KoakcianbHUU KalOenb 31 cBiTy JIOM 3aBAsKM KUIBKOM SIBHUM
nepeBaraM. [lo-nepiie, kabenb «BUTa Tapa »CKIATAEThCS 3 BOCBMH OKPEMHX
MPOBO/IIB, IO POOUTH HOr0 rHYYKINIE KOAKCIATBHOTO 1, BIAMOBIAHO, MOJETIIYE HOTO
yknaganHs. [lo-apyre, 1o npokiaganusa kadenis aas JIOM mMokHa CMUIMBO 3aiIy4aTH
TUCAYl TOTOBMX KBali(hiKOBAHUX MOHTAKHUKIB TeleOHHUX KalemiB. Y HOBUX
OyIiBIISIX 4acTO TeICPOHHHM 1 MEPEKEBHM KaOel 0JJHOYACHO YKJIala€ OJUH 1 TOU ke
TIPS THUK.

MinimMaiibHMiA HaO1p 00JIaTHAHHS JJI1 MEpEXKl Ha BUTINM mapi BKIOYAE B cede
HACTYIIHI €JIEMEHTHU:

® MepeKeBl aJanTepu (3a KUTBKICTIO TOEJHYBAHUX Y MEPEKY KOMI'TOTEPIB), 110
MaroTe UTP-po3s'emu RJ-45;
® BIJIPI3KHK Kabemto 3 po3'emamu RJ-45 Ha 000X KIHISX (110 YKMCIy 00'€THYIOTHCS
KOMI'IOTEPIB);
® OJMH KOHIIEHTPATOP, 110 Ma€ cTutbku UTP-mopTiB 3 po3'emamu RJ-45, CKUTbKH
HEOOX1THO 00'€THATH KOMIT'TOTEPIB.
1.1.6 OnrToBoJiokoHHi JiHii (10 BaseFL)
HaiiGinpm toporumu € ontonpoBiiHUKY (puc.1.12), 3BaH1 Takoxk KabeneMm.
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Pucynok 1.12 — OnToBosI0KHO

[IBuakicTs mommpeHHs iHdopMmamii 3 Hux pgocsrae 100 Mo6it/c, a Ha
EKCIIEpUMEHTAILHUX 3pa3kax obmamgHands - 200 Moit/c. JlonmyctuMme BUmaTeHHS
oinpm 50 kM. 30BHINIHIA BIUIMB 3aBaj MPaKTUYHO BiACYTHINH. Ha nanuii MOMEHT 11e
HaiOwbn jgopore 3'eqHanHs s JIOM. 3acTocOBYIOThCS TaM, i€ BUHUKAIOTh
€JIEKTPOMArHITHI ToJiA 3aBaj abo moTpiOHa mepenaya iHdopmallii Ha JyXKe BEIHKI
BIJICTaHl 0€3 BUKOPUCTaHHS MOBTOPIOBaYiB. BOHM BOJOMIIOTH BIACTUBOCTSAMHU, TOMY
10 TEXHIKA BiIralTy>K€Hb B ONTOBOJIOKOHHHX Ka0eax JTyKeE
ckiagaHa. OnronpoBigHUKKA 00'eqHYyI0ThCS B JIBM 3a momomororo 3ipKomno1ioHOTO
3'€IHAHHSI.

[lepenaua iHbopmallii B I[bOMY BHUIIAQJKy W€ IO JIBOX ONTOBOJOKOHHUM
Ka0emnsix, IO TMepeNaloTh CUTHAIM B pi3HlI cTOopoHU (K 1 B [OBASE-T). Inoni
BUKOPHCTOBYIOTHCSI JIBOTIPOBIHI ONTOBOJOKOHHI KaOeni, 10 MICTATH JBa KaOemi B
3arajgpHIA 30BHINIHINA OOOJIOHIN, ajieé YacTillie - JBa OJMHOYHMX Kabeini. Beymepeu
MOIIUPEHINA JTyMIll, BapTICTh ONTOBOJIOKOHHOTO KaOelto He 3aHajATO BHUCOKa (BOHA
0JiM3bKa 710 BApTOCTI TOHKOTO KOoakciayibHOTO kabento). [IpaBna, B 1iytomy amnaparypa
B JAaHOMY BHIIAJIKy BUSBIISETHCS IMTOMITHO JIOPOXKYE, TOMY 1110 BUMAara€ BUKOPUCTAHHS
JIOPOTUX ONMTOBOJIOKOHHUX TpaHCUBEPIB (aHru1. Transceiver — npuiiMo1aBay).

1.1.7 Cnenudikanis IEEE 802.3d FOIRL
Cneundikamis IEEE 802.3d Fiber Optic Inter Repeater Link (FOIRL)
Oyna 3anpornoHoBaHa B 1987 poui. Bona Oyna mnpuszHadueHa misi 3a0e3IMeUYeHHS

1H(popmariiHol B3a€EMO/II1 peniTepiB (mepedicese 001a0HaHHA o4
nIOCUNIOBANHSA ClUeHAY), K1 3HaX0AAThes Ha 3HauHIM (10 1000 M) BigcTaHi OdUH Bif
onHoro. s 1 IKITIOYEHHS hi() BOJIOKOHHO-ONTUYHO1 JiHIi (BOJ)

BUKOpUCTOBYBaHcs 3'equyBaul Tuiry SMA 1 ST.
Hanani, mpoTe mana TEXHOJOTISA HE OTpUMAaJia PO3BUTKY, OCKIIBKH 3'SIBUIUCS
HOBI MepexeBl TexHosorii cimeiictBa 10 Base-F, siki Takoxx BHUKOpPHCTOBYBaJIU
BOJIOKOHHO-ONITHYHUN Ka0enb i Tepenadl JaHux 1 3a0e3mnedyBaid HalKparii
1H(popMaIliiiHl Ta eKCIUTyaTalliHl XapaKTepUCTUKH.
BUKOPUCTAHHS BOJOKOHHO-ONTHYHOr0 Ka0eJI0 [IJ1s1 mepeaayi JaHux
OcHOBHMMHU TiepeBaraMu Iepefadi JTaHUuX IO BOJIOKOHHO-ONTUYHUX JIHISX
3B's13Ky (BOJI3) €:
« Bucoka mBukicTh nepegadi JaHux - Mexka Jis nmpomucioBux BOJI3 31T, B
TOM 4ac, SIK JJISI MIZHOTO Ka0eIro e 3HaYeHHs CTaHOBUTH He Ouibiie S00 MI .
o HeuyTnuBicTh 10 €1€KTPOMAarHiTHUX 3aBal
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o BincyTHICTh €1eKTPOMarHiTHOTO BUIMPOMIHIOBaHHS MPH Tiepeadi JaHuX
« 3abe3neueHHs rajbBaHIYHOI PO3B'I3KU MIXK MEepelaBayeM 1 mpuiiMaueM JTaHuX

BonokoHHO-ONTHYHMI Kabellb CKIAJA€ThCS 3 TAKMX KOMIIOHEHTIB: ONTHUYHE
BOJIOKHO, ONITUYHUN €KpaH, 3aXUCHUN EKpaH.

Brnache cepenoBuiie nepenayi - ONTAUYHE BOJIOKHO SIBJISIE COOOIO CKIISIHY a0o
MJIaCTMACOBY KWy, TOBIIMHA SKOI 3aJIeKHO BIJ NPU3HAUYECHHS KaOEII0 MOXKe
3MIHIOBATHCS B MeXaxX B OJMHUIL O COTEHb MIKpPOH. J[iaMeTp IEeHTpasbHOTO
BOJIOKHA OJIHO3HAYHO BH3HAYa€ eKCIUTyaTaIliiHi XapaKTEPUCTUKU
BUKOPHCTOBYBAaHOTO BOJOKOHHO-ONTHYHOTO Kabemto. KabGeni 3 miaMeTpoM BOJOKHA
10 MIKpOH Ha3WBAIOTHCS OJHOMOJIOBUMH 3a HA3BOIO PEKHUMY BUIIPOMIHIOBAHHS
nepeIaBabHOTO €JleMeHTa - jasepa. Kabem 3 miamerpom BonokHa 60 1 Ouibiie
MIKpOH Ha3MBaIOThCs OararomMoaoBUMH. OTHOMOJIOBI BOJIOKOHHO-ONTHYHI Kabeli
(Single Mode Fiber - SMF) GinbIn ckJ1agHi Y BUTOTOBJICHHI Ta €KCIUTyaTallii, OJHaK,
BOHM 3JIaTHI 3a0e3nedyBaTH OUIbIIY JaJbHICTh TMOMMPEHHS 1HGOPMAIIMHOTO
curHaiy. [lemesmr y BUTOTOBJIEHHI 1 3py4H1 B ekcrutyaranii O0aratomomosi (Multi
Mode Fiber - MMF) kabGeni 3a0e3neuyioTh MEHINY AaJbHICTh PO3MOBCIOIKEHHS
1H(OpMAIIHHOTO CUTHAITY.

st TO3HAYEHHS THUIY BOJIOKOHHO-ONTUYHOTO Ka0eli0 BUKOPUCTOBYIOThH
BHCJIIB BUIU:

<[iametrp BosokHa> / <JliameTp ekpaHa>, B MIKPO METpax HaNpUKIAL:
62.5/125

Haii0inb1ie momuMpeHHst A1 nepeiadl JaHuX B JIOKAIbHUX Mepekax B JaHUU
gyac OTpuMaB 0araTOMOJOBHMIA BOJIOKOHHO-ONTHYHUN Kabemp, OAHAK, IS
3a0e3MeueHHs nepeaayl Janux 31 mBUAKICTIO moHaa 1 [T Ha BeuK1 BiJICTaHI MOXeE
OyTH BUKOPUCTAaHUU TIJIbKH OAHOMOJOBHUI BOJIOKOHHO-ONITUYHUHN Ka0eJb.

1.1.8 Cniennikauii 10 Base F

Cykynuicte crangaptie 10 Base F (IEEE 802.3j) Bu3Hauae mnpoTOKOJIU
G13UYHOTO PIBHS AJIs TIepeaadl JaHUX 10 BOJIOKOHHO-ONTUYHOMY Kabelo B Mepexax
IEEE 802.3.

1.1.9 Cneundikanisi 10 Base FB

Crnemudikamiss 10 Base FB (Fiber Back Bone) Busnawae cnemianpHuit
MPOTOKOJI (DI3UYHOTO PIBHA, SKUH MpU3HAYECHUH ISl 3a0C3MEUCHHS ITiABUIICHHS
edeKTUBHOCTI iH(pOpMaIliiHOI B3aemoii pernitepiB B Mepexax IEEE 802.3.

JUist 3a0e3neueHHss CHUHXPOHI3alli TaKTOBUX TE€HEpaTopiB B BIJACYTHICTb
HAJICIaHUX Ta KaJpiB NepeaaBady 1 MpuilMad OOMIHIOIOTHCS CHUHXPOHI3YIOUMMHU
MOCHITOBHOCTAMHA 2.5 MI'm.

IIpotoxon 10 Base FB He € yHiBepcaabHUM 1 He 3abesrneuye, 30Kpema,
1H(pOopMaIliiiHy B3a€EMOII0 MIXK PEHITEPOM 1 pOOOUOI0 CTAHLIELO.

1.1.10 Cneundixauis 10 Base FP

Cnemudikamiss 10 Base FP (Fiber Passive) BuzHauae inTepdeiic ¢izuanoro
piBHS I8 3a0e3MledeHHS B3a€EMOJII  KOMIIOHEHTIB  JIOKaJbHOI  MEpexi 3
BUKOPUCTAHHSAM  MPHUHIMIY  MAaCHMBHOTO  ONTUYHOTO  posraiyxyBada. [Ipu
BukopucrtanHi texuosorii 10 Base FP moxxnuBa nmoOymoBa macuBHOI 00'€IHYHOYOT
CTPYKTYPH, SIKa MOKe 3a0€3MeYnTH B3aeMOIi10 33 poOOUMX CTaHIIIM 3HAXOMSITHCS Ha
BimnanerHi 10 500 m.
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1.1.11 Crneundikauis 10 Base FL
Cnemudikamis 10 Base FL (Fiber Link) Bu3Havae mpoTokos nepegadi JaHUX
10 JIBOX BOJIOKOHHO-OIITUYHHUM KaOensaMm 31 mBuakictio 10 MOiT/cex Ha BIICTaHb 10
2000mM. ITpoTtokon ¢dizuunoro piBHs 10 Base FL 3abesneuye iHdopMariiiHy
B3a€EMO/III0 B PI3HUX BapiaHTaX:
o Poboua craniis - poboya cTaHIlis
o Po0oua craniis - pemitep
« Pemitep - pemitep

Tabmun 1.1 — Iapamerpu npotokoiy pizuunoro piBHs 10 Base FL

Ne | ITapamerp 3HauYeHHs MapaMeTpy
1 [IBuakicTs nepegavi nanux | 10 Moit

2 Tun xadenro 62,5/125

3 Makc. 1oBXXHHA CErMEHTa 2000 m

4 | Tun 3'enHyBayviB ST

VY 10BASE-FL 3acTOCOBYETBCSI MYJIbTUMOJIOBUI KaO€Jb 1 CBITJIO 3 IOBKUHOIO
xBuil 850 HaHOMETpIB, OJHAK € amapaTrypa 1 JUisi BUKOPUCTaHHS OJHOMOJOBOIO
Kabeno (3 TpPaHUYHOIO JOBXKUHOK A0 5 KM). ONTOBOJIOKOHHUM TpaHCUBED
HazuBaeThcsi FOMAU (Fiber Optic MAU). Bin BukoHye Bci (QyHKIlI 3BHYAHOTO
TpaHcuBepa (MAU), ane, KpiM TOTO, TIEPETBOPIOE €IEKTPUUYHUN CUTHAT B ONTHYHUNA
npu nepenadi i Hazan npu npuiiomi. FOMAU Takox ¢GopMye 1 KOHTPOJIIOE CUTHAI
IUTICHOCTI JIiHIT 3B'SI3KY, IO MEpPeaeThCs B May3ax MK makeramu. L{umicHiCTh JiHii
3B's3Ky, K 1 y Bumnanky /OBASE-T, BimoOpaxkaerbcs cBiTimomiomamu "Link" 1
BU3HAYAETHCS 32 HASBHICTIO MK Tnepeaanumu naketamu curnany "ldle" gactororo 1
MTI'u. dns NPUETHAHHSA TpaHCUBEpPa 10 ajanrepa 3aCTOCOBYETHCS
cranaaptauid AUI —kxa6enb (puc.1.13), takuii ke, sk 1 y Bunaakyl/OBASES , ane
JOBKMHA MOro He MOBUHHA MEPEBUILYBaTH 25 MeTpiB. € TaKOK MEpeKeBl aanTepu 3
BOyaoBaHUMH TpaHcuBepamMu FOMAU , siki MaloTh TUIBKU 30BHIIITHI ONTOBOJIOKOHHI
po3'eMHu 1 HE TOTPEOYIOTh TPAHCUBEPHOTO KaOeIsIX.

\

e ———
Pucynok 1.13 — 3aransuuii Burnsan AUI-ka0ento
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JIOB)KMHA ONTOBOJIOKOHHMX KaOemiB, 10 3'€qHYIOTH TpaHCHBEp 1
KOHIICHTPATOP, MOXE J0CATaTH 2 KUJIOMETPIB 0€3 3aCTOCYBaHHS SIKUX OU TO HE OYJI0
peTpaHcisaTopiB. TakuM YWHOM, MOXJHMBE O0O0'€MHAHHS B JIOKATbHY MEPEXKY
KOMI'TOTEPIB, 110 3HAXOAATHCS B PI3HUX OYAIBIIAX, PO3HECEHUX TEPUTOPIATHHO.

o=t aToD
% OITTOEQMO ENHIME
TIOQTEMH

TXEX TXRX TXRX
oo Yo

13-KOHTEETL

AUl-pos'eum OnToscnoroHH mﬁmﬁ
AmamTep -

Ethernat ]:

. FOMAU
TparcHeepHEE Kafens RX

Pucynok 1.14 — 3'ennanns ananrepa i konuentparopa B 10BASE-FL

Hormerrpatop
{oTTOBOTONOHHHE)

[ I'X BX I'X RX

%

]
g

FOMAL I:"i.JJ—": ] (l{ FORNLAN IL:W] r (lt FEEMLAN ;:FJ A

Pucynok 1.15 — O6'enqnanns komm'totepiB y Mepexy 3a crangaptrom 10BASE-FL

Sk 1y Bunanky 10BASE-T, kiibka KOHIEHTPATOPIB MOXKYTh 00'€IHYBaTHCS
MDK cO0OI0 JUIsi OTpHMaHHS JEPEeBOBHUIHOI Tomosorii. B3arami, HalOibm wacTo
cermeHT |0BASE-FL  skpa3 1 BUKOPUCTOBYEThCS [JIsi  3'€IHaHHS  JBOX
KOHLIEHTPATOPIB. A J10 KOHLIEHTPATOPIB MIJKII0YAIOTHCS KOMIT'IOTEPH 33 CTaHIapTOM
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10BASE-T. TakuMm 4MHOM, BIA€THCS MOEIHATH NEpeBaru 000X CErMEHTIB - HU3BKY
BapTicTh 10BASE-T 1 Benuki Biactani 10BASE-FL.
MinimansHuit HaO1p 00MaAHaHHS JUIs 3'€IHAHHS ONTOBOJIOKOHHUM Kabesem
JIBOX KOMIT'IOTEPIB BKJIIOYA€E B c€OC HACTYIHI €JIEMECHTH:
o JIBA MEPEXKEBUX aJlallTepa 3 TPAHCUBEPHUMHU PO3'€EMaMU;
o JIBa ONTOBOJIOKOHHUX TpaHcusepiB (FOMAU);

o JIBa TPAHCHUBEPHUX KaOENiB;

e IBa ONTOBOJIOKOHHUX KabemiB 3 ST-pos'emamu (a6o 3 SC abo 3 MIC
po3'eMaMi) Ha KIHIISX.
[caye Oe3niy onTUYHUX KOHHEKTOPiB. OCHOBHI X THIHM MpeacTaBieHi B Ta0.1.1.

Tabmung 1.2 — Tunu onTHYHUX KOHHEKTOPIB

= = Brparu (/10)
q:, E E‘ npu 1300 um
= £ Onuc IS
E 2 m 0araromozna
= e / oqHOMOz
1 2 3 4
ST - Straight Tip [TouaTkoBuUi THII, HA TaHUK MOMEHT 0.25/0.3
connector 3actapinuii. dikcalist 3a J0MOMOTOI0
MOBOPOTY HAaBKOJIO oci Ha 1/4
ob6opoty. ObepTaHHS OCHOBU
BUKITIOUAETHCS 32 PaXyHOK
MO3/I0BKHBOTO 11a3a B PO3'€Mi PO3ETKHU.
Bumarae 6arato BUTBHOTO MiCIISI TPU
MOHTaX1 / JeMOHTaxi. ONTUYHUN
HAaKOHEYHUK - Kepamika, AiameTpom 2.5
MM 3 OKPYTJIEHUM TOPIIEM.
FC - Fiber-Optic PozBurok ST-Tumy. Pi3L6QBa ¢ikcais
onpasu 3abe3nedye 9ya0Bi 0.2/0.6
Connector XapaKTePUCTHKH.
YcraHoBKa / IEMOHTaX 3/IIHCHIOETHCS
TIJTBKU 3BOPOTHO-TIOCTYMATBHUM PYXOM,
HISIKMX 00€pPTOBUX YaCTUH
(mepeBaxkHo). ONTUYHUI HAKOHEYHUK -
SC - 2.5 MM B Jl1aMeTpi, MaixkKe MOBHICTIO
Square/Subscriber npixoBaitii Koprrycom. Kopirye mac 0.2/0.25
3acyBKH JuTs (pikcarlii B THi3ai. MOXyTh
Connector

MaTH MPUCTOCYBAHHS ISl KPITUICHHS
MApPHOTO HAKOHEYHUKA 200 BUITYCKATHCS
B JyIiekcHOoMY BapianTi. Komip
KOPIYyCY JUISl OTHOMO/T - OJTAaKUTHUH, JIJIST
MHOTOMOJIA - CIpPHIA.

15



http://translate.google.com/translate?hl=uk&prev=_t&sl=ru&tl=uk&u=http://pavel.su/prof/tables/fo-connectors.htm%23double#double

ITponorxenus Tadmumi 1.1

1 2 3 4

0.1/0.1

Mauorabaputnuii Bapiant SC-
KoHekTopa. Kopryc ocHaienmi
3aCyBKOI0, TO1i0HOT Kisimili Ha RJ-45
po3'emi. HakoHeUHUK KepamMidHUH,
miametp 1.25 Mm.

LC -Little or
Local Connector

Bapiant Bukonanuss konHektopa SC y d¢opwmari Double (aBiitHoi) st
0araTomMoJ10BOro BoJiokHa (puc.1.16).

Pucynok 1.16 — Konnekrop SC y ¢popmati Double

[TokazHuKHM TphOX HANOIIBII TUIMOBUX 3acO0iB KOMYHIKAId aJia mepenadi
TAaHUX HaBedeHO B Ta0auix 1.3-1.4.

Ta6muis 1.3 — OcCHOBHI TOKa3HUKH 3aC001B KOMYHIKaIlii

3aco0u komMyHiKauii AJs1 nepenavi TaHuX
Iloka3nuku Jlsooicunvra Koaxcianvruu Onmoeo0KOHHUL
suma napa Kabeib Kabeib
Lina Hesucoxka BigHocHO BHcOKa Bucoka
Hapowysanns Hyxe npocre [TpobiemaT4HO IIpocte
3axucm 6i0
He3nauna Xopoia Bucoka
NPOCIYX08YBAHHS
IIpobnemu 3 : : .
p Hi MoxmBi Hi
3A3eMJIeHHSAM
Cnputinamaugicms 00 :
Icnye Icnye Bincyrns
nepeuKoo
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Ta6nuis 1.4 — [TopiBHSUIBHI XapaKTEPUCTUKU MEPEKEBHUX MPOBITHUKIB

MoO3KIUBICTh
Tun xabeiro HiI;HSK;SITiB Makc Makc BIHH:IBJIZCHH}I
(10 M6it/ ¢c= lleilx odimiiina |HeodimiHa nomKop - CXUIbHICTh BapTicts
OJIM3BKO FLAHH; JIOBXKMHA | JIOBXHHA A JI0 3aBaj p
(mera0it B /
1 M6 B cek) cerMeHTa, M|CerMeHTa, M
CEKyHIY) HapomyBanus
JIOBXKUHU
Buma napa
Heexpanosana |100/10/1000{100/100/100|150/300/100
) Xoporma Cepenns | Husbka
Bura napa MG6it / ¢ M M
Expanorana [100/10/1000{100/100/100{150/300/100
) Xopoma Huspka |Cepenns
KpydyeHa mapa | MOir/c M M
KabGenn 100/10 | 300 (500) / X ool Husexa | Bucoka
noasoBuii [1-296| M6it/ ¢ 800 m p
HOTHPWRIIBHUT 31 6 )\ 67 He 6inbime Tyse
tenepoHHUN |, | ------ Xopoma Bucoka
/¢ 30 m HHU3bKa
KaOemb
Koaxcianvnuii kabenw
Tonkui Ilorana
koakcianpHuit | 10 MGiT/c| 185 ™ 250 (300) m| HeoOximna Bucoka | Huzbka
KaOesb raika
ToBcTui Ilorana
Koakcianpamit | 10 MoiT/c| 500 M 600 (700) | HeoOxigHa Bucoka |Cepenns
Ka0esb rmaika
Onmoeos10KHO
Onomonose | 100-1000 Horpibro | 1383
) J1lo 100 xm -—— CIIel] BincyTtHsa
ONTOBOJIOKHO Mo6it METp
oOJlaTHaHHS
[ToTpiObHO
bararomonose 1-2T6itr | Jo 550 M — crer Bincyrus 1-3$3a
OITOBOJIOKHO MeTp
oOyiaTHaHHS

Icaye psn npuHnumiB moOymoBu JIOM Ha OCHOBI BHIE PO3TVISTHYTHX
KOMITOHEHTIB. Taki MPUHIIMIIN 1IIe HA3UBAIOTh TOTOJIOT1SIMH.

1.2 TomnoJiorii 004YNCIIOBAJILHUX MEPEX

1.2.1 TomnoJioris «3ipka»
KoHueniist Tonosorii Mepexi y BUMIISAL 31pKU MpUMIIa 3 001acTi BEIUKUX
EOM, y sKiil rojoBHAa MallMHa onepXkye U oO0poOise BCl AaHi 3 mepudepiiiHux
NPUCTPOIB AK aKTUBHHU BYy30J1 OOpoOkM maHux. [{ell mpuHIMI 3aCTOCOBYETHCS B
CHUCTeMax Iepefayl JaHUX, HAMPUKIad, B eJeKTpoHHIN momTi Mepexi RelCom. Bes
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iHpopMalriss MK JBoMa nepudepiiHUMU POOOYMMH MICHSAMH IPOXOIUTH Yepes
IEHTPaJIBHUHI BY30J1 00UHCITIOBAIHLHOI MEPEKi.

[IpomyckHa 37aTHICTh MEpEXi BU3HAYAETHCS OOUYUCITIOBAIBHOIO TTOTY)KHICTIO
By3Jla 1 TapaHTYeThCA IS KOXKHOI poOodoi craniii. Komiziit (31TKHEHBb) JaHMX HE
BUHUKAE.

KaGenpHe 3'eqHaHHS MOCUTH MPOCTE, TOMY MO0 KOXKHA poOoYa CTaHIIiS
noB'si3aHa 3 BY3JIOM. BuTpatn Ha mpokinagky kaOemiB BHCOKI, OCOOJMBO KOJHU
HEHTPaJIbHUI By30J reorpadiqHo po3TalioBaHU HE B LIEHTP1 TOMOJIOTI].

[Ipu po3mmpeHHi O0UYHMCITIOBATIEHUX MEPEX HE MOXYTh OyTH BHUKOPHCTaHI
paHilie BUKOHAHI KaOelbHI 3B'SI3KM: 7O HOBOTO pPOOOYOro MicIsl HEOOX1THO
NPOKJIAATH OKPEMHIA KaOelb 3 LIEHTPa MEPExi.

O 2 E2

-

daiinosblit cepeep

/N
2 O

Pucynok 1.17 — Crpyxkrypa Tonosorii JIOM B BUTIISI «31PKU»

Tomonoris y Buai 3ipku € HAWOUIBII MIBUIKOIIIOUOT 3 YCIX TOMOJIOTIH
OOYHUCITIOBAILHUX MEPEXK, OCKUIbKM Tepelayda JaHuX MK pOOOYMMH CTaHIIISIMU
NPOXOJUTh 4Yepe3 UEHTpPaJIbHUI By301 (IpW HOro rapHid NPOAYKTHBHOCTI) IO
OKpPEeMHX JIIHISIX, BUKOPUCTOBYBAHUM TUIbKM LUMH poOOYMMH cTaHUissMH. HYacToTa
3amuTIB nepenayl iHGopMarlii BiJl OJHIET CTaHIIi 0 1HIIIOT HEBUCOKA B MOPIBHSHHI 3
JIOCATAETLCS B 1HIINUX TOIMOJIOTISIX.

[IpoIyKTUBHICTh OOYMCIIOBAIBHOI MEPEXI B MEpPUIy YEpry 3aleKHUTh BIJ
MOTYXHOCTI LEHTpaibHOro (aisoBoro cepsepa. BiH Moxe OyTH BY3bKHM MICLIEM
OOYHUCITIOBAILHOT MEPEKi. Y pa3l BUXOAY 3 JIaly IEHTPAIBHOTO By3Jia MOPYIIYETHCS
poOoTa BCi€T MEpexi.

[lenTpanpHUIl By30J1 KepyBaHHS - (DailioBUii cepBep peani3ye ONTUMAIbHUAN
MEXaHI3M 3aXWUCTy TMPOTH HECAHKIIIOHOBAHOTO JOCTymy a0 iHdopwmarrii. Bes
o0YHMCITIOBAIIbHA MEPEKa MOXKE YIPABIATUCS 3 11 IICHTPY.

1.2.2 Kisibuesa TomnoJiorist

[Ipu kinbleBid TOMoOJIOTii Mepeki poOoUl CTaHIi MOB'sI3aH1 OJJHA 3 1HIIOKO IO
KoJy, ToOTO poboua ctaHilis 1 3 pobouoro cTaHiiew 2, podoya cranilisg 3 3 podoUuoro
cranuiero 4 1 1.4. OctanHsa poOodya cTaHIlis MOB's3aHa 3 mepiior. KomyHikariitHa
3B'SI30K 3aMHUKA€EThCS B KiJIblE (pucyHOK 1.18).
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Pucynok 1.18 — Ctpykrypa kinbieBoi Tonosnorii JIOM

[Ipoxnanka kabemB BiJ 0JHIET poOOYOi CTAHIIIT 10 1HIIOI MOXKE OyTH TOCUTh
CKJIQJHOIO 1 IOPOr010, 0COOJIMBO AKIIO reorpadpiyHe po3TaryBaHHA poOOYMX CTaHIIIN
JaneKo BiJ (OpMHU KUIbLS (HAMPUKIIA[, Y JIHIIO).

[ToBimOMIIEHHS LUPKYJIIOIOTH PEryJsipHO MO Koiy. PoOoua craHuis mocuiae
N0 BU3HAYEHIM KIHLEBIM aapeci 1H(POpMaliio, MONEPEIHO OTPUMABIIM 3 KUIbLS
3anuT. [lepecunanHss MOBIIOMIIEHb € JAyXke€ €()EKTUBHOIO, TOMY MLIO OUIBIIICTb
MOBIJJOMJICHb MOYHA BIJIPABISATH «y JIOPOry» MO KaOeNlbHIM cHCTeMl OJHE 3a
1HImMM. Jly’e pocTo MOKHA 3pOOUTH KUTBIIEBHM 3allUT HA BCl CTaHIli. TpUBaiicTh
nepeaadi iHdopmarli 301TbIIYETHCS MPOMOPIIIHHO KUTBKOCTI pOOOYUX CTaHIIIM, 110
BXOJISITh B O0OYHCIIIOBAJIBHY MEPEXKY.

OcHoBHa mpobyieMa Mpu KUTHIEBIA TOMOJIOTII TMOJISITa€ B TOMY, IO KOXHA
poOoya cTaHIlisl MOBUHHA aKTUBHO OpaTH ydacTh y MepecuiianHi iHdopmariiii, 1 y pasi
BUXOJY 3 JIaly Xouya O OJHI€l 3 HHUX BCsS Mepeka mapanizyeThcs. HecripaBHOCTI B
KaOeIbHUX 3'€ JHAHHAX JIOKAJI3YIOThCS JIETKO.

[TinkatoueHHsT HOBOi poOOYOi CTaHIli BHUMAarae KOPOTKO TEPMIHOBOTO
BUMMKAHHA MEpexXi, TOMYy IO I Yac YCTAaHOBKHM KIJIbllE TOBHUHHE OyTH
po3IMKHYTUMH. OOMEKEHHS Ha JOBKHUHY OOUYHMCIIOBAJIBLHOI MEPEXkKI HE ICHYE, TaK SIK
BOHO, B KIHIIEBOMY paxyHKy, BH3HAYa€ThCS BHHATKOBO BIJICTAHHIO MIX JBOMa
POOOYMMHU CTAHITISIMH.

CnemianpHO0  (OPMOIO  KIIBIIEBOI  TOMOJIOTIi €  JIOTi14HA  KIJblieBa
Mepexa. DI3UYHO BOHA MOHTYETHCA SIK 3'€THAHHS 30pSIHUX TOmosorid. OKkpeMi 31pKu
BKJIIOYAIOTBCA 32  JIOMIOMOTOI0  CHelliaibHUX  KomyrtatopiB (anrin. Hub -
KOHIIEHTPATOP), AKi 1HOJI HA3WBAIOTh «Xa0». 3aJeKHO BiJl YKCIa POOOUNX CTAHINM 1
JIOBXKMHU KaOemo MK poOOYMMH CTaHIISIMH 3aCTOCOBYIOTH aKTHBHI a00 MacHBHI
KOHIIEHTpaTOpU. AKTUBHI KOHIICHTPATOPU JOJATKOBO MICTSTh MiJICUITIOBAY JJIst
niaKIr0YeHHs Big 4 10 16 pobouux crtaniii. [lacuBHUI KOHLIEHTPATOP € BUHATKOBO
pPO3Trally>)KyBaJIbHUM TPUCTPOEM (MAaKCUMyM Ha TpH poOOoUl CTaHIlii). YTIpaBiIiHHS
OKpEeMOI0 poO0YOI0 CTAHINIEIO B JIOTIUHIN KIJBIIEBIH Mepexi BiIOyBaeThCsS Tak camo,
SK 1 B 3BUYalHIA KimbleBid Mepexi. KoxkHiii poOouiii cTaHIii MPHCBOIOETHCS
BIANOBIAHUN Ti afpec, 3a SKAUM TIEpeNacThcsi KepyBaHHsS (Bif CTapmioro Ao
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MOJIOJIIIOTO 1 Bil caMOro MOJIOAIIOTO JO CaMOro CTapuioro). Po3puB 3'eqHaHHs
BIIOYBAa€ThCS TUIBKM JUII  HMDKYE  PO3TAIIOBAHOrO  (HAWOJIMKYOro) By3ia
OO0YHCITIOBAILHOT MEPEXi, TaK IIO JIUIIE B PIAKUX BHIIAJKaX MOXKE MOPYIIYBaTHUCS
poboTa BCl€l Mepexi.
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Pucynok 1.19 — Crpykrypa noriyHoro kiasueBoro Bysna JIOM

1.2.3 llIunna TomoJsoris

[Ipu mmHHIN TOMOJOTIT cepenoBuIle Nepenadl iHpopMallii NPEACTABISIETHCS Y
dbopMi KOMYHIKAIIIHOTO NUIAXY, TOCTYITHOTO /I BCIX pOOOYUX CTaHIH, JO SIKOTO
BOHU BCl MOBHWHHI OyTH MiIKJIIO4eHi. Bci poboui cTaHIii MOXyTh Oe3mocepeaHbo
BCTYNaTH B KOHTAKT 3 Oy/Ib-sIKOI0 POOOUYOI0 CTAHIIIE€I0, HASIBHOIO B MEPEKI.

=0 =1 =

Tainoeuli cepeep |

= 2 =

Pucynok 1.20 — Crpykrypa muHHOi Tonosorii JIOM

PoGoui cranmii B Oyap-sikmii vac, ©Oe3 mepepuBaHHA poOOTH BCI€l
OOYMCITIOBAJILHOT MEpEeXi, MOXYTb OyTH NIAKIOYEHI 10 Hei a0o BIAKIIOYEHI.
DyHKITIOHYBaHHSI 00YHCITIOBAIBHOI MEPEXKI HE 3aJICKUTh BiJl CTaHy OKPEeMOi poO0voi
CTaHII].

VY cranpgapTHiil cuTyatii Juis muHHOT Mepesxi Ethernet yacTo BUKOPUCTOBYIOTH
TOHKUU Kabenb a0o Cheapernet-kabenb 3 TpITHUKOBUM 3'eHYBaueM. BiakimtoueHHs i
0COOJIMBO MiIKIFOUEHHS 10 TaKOi MEpeKi BUMAararoTh pPO3PHUBY IIMHHM, IO BUKIUKAE
MOPYILICHHS [IUPKYJIIOI0YOro NOTOKY 1H(OpMaIlii 1 3aBUCaHHS CUCTEMHU.
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HoBi TexHoJiOTii MpONMOHYIOTH MACHUBHI INTEICENbHI KOPOOKH, uepe3 sKi
MOXHa BIAKIOYATH 1/ab0 migkiaroyaTd poOoyl cTaHlii mijg dYac podoTH
00UYHCITIOBATILHOT MEPEXKI.

3aBasKu TOMY, IO poOOdYl CTaHIi MOXKHA MiAKIOYaTH Oe3 IepepuBaHHS
MEpEXHUX MPOIECIB 1 KOMYHIKAI[IMHOTO CEepeoBUINA, AYXKE JIETKO MPOCIyXyBaTu
iH(opMalito, TOOTO BiATATYKYBaTH 1HPOPMAITiI0 3 KOMYHIKAIlIMHOTO CEPEeOBHIIIA.

Y JIOM 3 npsimoro (He MOYJTIOIYO0I0) Tiepeaadeto iHGopMalii 3aBKIA MOKE
ICHYBaTHU TIJIbKU OJIHA CTaHIIis, 1m0 nepeaae inpopmariito. [ 3amodiraHHs Koumisii y
OUTBIIIOCTI BUMAAKIB 3aCTOCOBYETHCS YAaCOBHM METOJ MOIUTY, 3TIAHO 3 SKUM IS
KOKHOI MIAKJIIOUEeHOT poOouoi CTaHIli y BHU3HAYEHI MOMEHTH Yacy HaJa€TbCs
BUKJIFOYHE TIPAaBO HAa BUKOPHCTAHHS KaHay Iepenavi JaHuX. ToMy BHUMOTH IO
MPOMYCKHOI 31aTHOCTI OOYMCIIOBAIBHOI MEPEXKi MPH IMiJIBUIICHOMY HaBaHTa)KEHH1
1BUIIYIOTHCS, HATPUKJIIA, P BBEJACHHI HOBUX poOoumx craHIlii. PoGodi craniii
MPUENHYIOTBCS A0 IMUHUA 3a Jnonomoroto npuctpoiB TAP (anrn. Terminal Access
Point - Touka migkmroueHHs TepmiHana). TAP sBisie coGoro cremiaabHUNW THIT
MPUETHAHHS [0 KOAKCIAJbHOTO Kabenro. 30H roidactoi ¢GopMH BIPOBAIKYETHCS
yepe3 30BHINIHIO OO0OJIOHKY 30BHIIIHBOTO TPOBITHUKA 1 IIap MJIEJEKTPHUKA 0
BHYTPIIIHHOT'O MPOBIJHUKA 1 IPUEAHYETHCS IO HBOTO.

Y JIOM 3 mMoaynbOBaHOIO IIMPOKOCMYTOBOIO Iepenadeto iHdopmarlii pi3Hi
poboul CTaHIlli OTPUMYIOTh, Y MIpy MNOTpeOU, 4acTOTy, Ha sIKik I1i poOodYl CTaHIIii
MOXXYTh BIANPABISITH 1 OTpuMyBaTH iHpopmarito. HagcunaroTees 1aHi MOIYITIOIOTH
Ha BIATIOBITHUX HECYYHX YaCTOTax, TOOTO MIXK CepeOBHUINEM Tepeaadi iHdopmarii i
pOOOYMMH  CTaHIISIMA  3HAXOASATHCS BIAMOBIIHO MOJEMU JUISI  MOJYJSINT 1
neMoaynsanli. TexHika IIMPOKOCMYTOBHX —IOBIIOMJIEHb  JIO3BOJIIE  OJHOYACHO
TPAaHCIOPTYBaTH B KOMYHIKALIITHOMY CEpENOBHUIIl JOCUTh BEIUKHA 0O0CHT
iH(popmarii. 711 moAanboro po3BUTKY AMCKPETHOTO TPAHCIOPTYBAHHS JaHUX HE
rpae poii, sika epBicHa iHdopMaIlis mojaHa B MojieM (aHajoroBa uu IudpoBa), TaK
SIK BOHA BCE OJIHO Hajaji OyJie mepeTBOpeHa.

OCHOBHI ~ XapaKTEPUCTHKH  TPbOX  HAWUOUIBII ~ TUIMOBUX  TOIOJOTIHI
OOYHUCITIOBAILHUX MEPEK MpUBEeH] B Tabmmii 1.5.

Tabmuns 1.5 — OCHOBHI XapaKTEPUCTUKHU TOTOJIOTIH 00YUCITIOBAILHUX MEPEK

Tonosorii 004MCII0BAJIBHUX MEpPex
XapakTepucTuKH , .

3ipka Kinvye Uluna
Bapmicmu po3wupenns Hesnauna Cepenns Cepenns
Ilpueonanus abonenmia ITacuBHe AKTHUBHE ITacuBHe
3axucm 6i0 8iomo8 Hesnauna Hesznauna Bucoka
Posmipu cucmemu bynb-sxi Bbynb-siki OO6MexeHuit
i;ﬁzzjc’gg:;z::; Xopomia Xopomia He3nauna
Bapmicmw nioxnrouenns Hesnauna Hesnauna Bucoxka
llogedinka cucmemu npu
BUCOKUX Xoporie 3a10BIIbHUM [Torane
HABAHMANCEHHSX
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ITponorxenus tadaui 1.5

Mooicnusicmos pobomu 6

. Jyxe xopoia Xopomia [Torana
DPeAIbHOMY PeNCUMI YACy
Poszsedenns xabenio Xopoia 3a10BLIbHA Xopoia
O6cy208y8anHs. Jyxe rapue Cepenne Cepenne

1.2.4 JlepeBonoaiona crpykrypa JIOM

[Topsia 3 BiIOMUMH TOTIOJIOTISIMA OOUYHCITIOBATIBHUX MEPEK «KUIBIE», «31pKay 1
«IIMHA», Ha TPAKTHUIl 3aCTOCOBYETHCS 1 KOMOIHOBaHA, Ha TPUKIIAJ JEPCBOBHIHA
CTpyKTypa. BoHa yTBOPIOETbCS B OCHOBHOMY Y BHIJISIII KOMOIHAIIM BHINE3TaaHUX
TOMOJIOTIA 00UMCIIIOBaIbHUX Mepex. [liictaBa aepeBa OOUYHCITIOBAIBLHOI MeEpexKi
(KOpiHb) PO3TAIIOBYETHCA B TOUIl, B SKiM 30UparOTbCsd KOMYHIKAIlIAHI JIIHIT
iHdopMalii (TIKu AepeBa).

] ﬁ ] ]
E—| [ — [ —
d>a171nosbuf1 cepsep ‘
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Pucynok 1.21 — [epeBoBunna crpykrypa JIOM

OO6uncnoBaibHI MEPEXi 3 JAEPEBOINOIAIOHOI CTPYKTYPOIO 3aCTOCOBYIOTHCS
TaMm, Ji€ HEMOXJIMBO O€3MOCepeaHE 3aCTOCYBaHHS 0Aa30BUX MEPEKHUX CTPYKTYp B
qUCTOMY BUDVISIAL JJIS  MAKIIOUEHHS BEIMKOI KUIBKOCTI  POOOYMX  CTaHIIIM
BIIMOBITHO aJanTEepHUM IIIaTaM 3aCTOCOBYIOTh MEPEXKHI MiACHIoBavl 1/abo
koMmyTtaTopu. KomyTatop, 1m0 BoJoAi€ OJHOYACHO 1 (QYHKIISIMU MiJACHIIOBAYa,
HA3MBAIOTh AKTUBHUM KOHLIEHTPATOPOM.

Ha mnpakTumi 3acTocoByrOTh JBI 1X PpI3HOBUAM, IO 3a0€3MeUyOTh
MIKJIFOYEHHS BIIMOBIIHO BOCEMHU a00 ITICTHAMISATH JI1HIN.

[Ipuctpiii, A0 SIKOro MOKHa MPUETHATH MAKCUMYM TPHU CTaHIi, HA3UBAIOTh
[IACUBHUM KOHLIEHTpaTOpOM. [IaCUBHUI KOHLIEHTPATOp 3BUYAWHO BUKOPUCTOBYIOTH
K posraiyxyBad. Bin He moTpeOye miacuimtoBadi. [lepeqyMoBoOO Aiis MiIKITFOUEHHS
MAaCHUBHOTO KOHIIEHTpATOpa € Te, II0 MOXJIMBE MaKCHMMalbHa BiJCTaHb J0 po0OodOi
CTaHI[ii HE TOBUHHO MEPEBUILYBATH JEKUIBKOX JIECSITKIB METPIB.
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1.3. O6po0.ieHHs1 Mepe:keBUX KabeliB

1.3.1 O6:xuMaHHs1 BUTOI apu

barato XxTo BBaxkae, 1m0 1€ HAWCKIQAHIIIUN eTam MPOKJIadaHHS MEpexi,
OCKIJIBKM TPOBIJHUKIB Tak OaraTo, B HHMX TaK JIETKO 3aIUTyTaTHCs, MOTPIOHO
Ky[yBaTH CHellaJbHui 0O0THCKalouui 1HCTpyYMeHT 1 T.1. HacmpaBai Bce A0CHUTH
npocto. s 00THCKaHHA BUTOT Tapy BaM OyIyTh MOTPiOHI cHeliianbHi KIilli Ta mapa
KOHHEKTOpiB RJ-45.
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Pucynok 1.22 — Konnekropu RJ-45

[TocmimoBHICTH Miii TPU OOTHCKAHHI:
1. AxypaTHO OOpikTe KiHEIb Kabeiro, Mpu IbOMY HaMKpalie KOPUCTYBaTHCS
pi3akom, sikuii BOyZ0BaHMM B OOTHCKAIOYUI THCTPYMEHT.

Oo6Tuckarounii iHCTpyMeHT RJ-45 Hix 11t 3a4rCTKY 1305151111 BUTOT TapH
Pucynok 1.23 — O6tuckarounii inctpymeHT RJ-45
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2. 3HIMITH 3 Kabemto 130JA1it0. MO)KHAa BUKOPHCTOBYBATH CIELIAIBHUN HIX
JUISL 3a4MCTKH 130J1A1111 BUTOT MapH, MOTro JIe30 BUCTYMAE PIBHO HA TOBIIMHY 130JISIII1,
TaK BH HE IMOITKOIUTH MPOBITHUKH.

Pucynok 1.24 — 3auncTku 1307151111 BUTO1 ApH

BTim, sKII0 HeMae criemiaaTbHOTO HOXKa, MOYKHA CKOPHCTATUCS 3BUYAaHHUM ab0
B3SITH HOXHII1, 800 BUKOPUCTOBYBATH HOXK1 OOTHUCKHOT'O IHCTPYMEHTY.

Pucynox 1.25 —Buta napa 6e3 13o05s11ii

3. Po3BeniTh 1 poO3MIETITh MPOBOJAKHU, BUPIBHINTE iX B OJUH PAJl, MPU LIOMY
JOTPUMYIOUHUCH KOJIIPHY MOCIII0BHICTb
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Pucynox 1.26 —Po3knaaka KoJaipHOi MOCIiI0BHOCTI

4. BigkycuBIIY TPOBOJKH TaK, MO0 iX 3aJUIIIIIOCS TPOXH OUIbIIIE CAHTUMETPA

Pucynok 1.27 —JlopxuHa o6pi3aHH; MPOBOJIIB BUTOI Mapu

25



5. BerapinsiiTe nmpoBigHUKH B po3'eM RJ-45

Pucynox 1.28 — Bcrasneni npoBigHuku B po3'em RJ-45

6. [lepeBipre, un NMPaBUILHO BU PO3TAIIYBaJIU MPOBOIKU

7. IlepexoHaiitecss 4d BCl APOTH MOBHICTIO YBIAIUIM B PO3'€M 1 BHEPJIUCS B HOTO
MEPEIHIO CTIHKY

8. [TomMiCTITh KOHHEKTOpP 3 BCTAaHOBJICHOIO MAapOI0 B KIIIIl, MOTIM IUIABHO, alie
CHJIBHO 3p00iTh OOTHUCK

Pucynok 1.29 — O0THCcKaHHS KOHHEKTOPA 3 BCTAHOBJICHOIO TTAPOI0
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1.3.2 KoJsipHa nocJ/1iIoBHiCTh NPOBiTHUKIB

IcHye nBa MOMIMPEHMX CTAaHAAPTH 3 PO3BEACHHS KOJBOPIB MO mapam: TS68A
kommnanii Siemon 1 T568B xommanii AT & T. ObuaBa nux cranaaptu abCOIIOTHO
pIBHO3HAYHI.

MepexeBa kapra <-> KomyraTtop 3a crangaprom: TS68A

[lpu Takiii po3kmaami iH(OpMalil0 HECYyTh NPOBITHUKU: bino-3eneHutd,
3enenuii, bino-nomapanueBuit, OpanxeBuil.

LI

LIE

Mepe:xkeBa kapra <-> Komyrartop 3a crangaprom: T568B

LIEL LIE |

[Tpu Takiit po3kianil iHGpOpPMAaIIiI0 HECYTh MPOBIMHUKK: bino-momapaHueBuii,
ITomapanueBwuii, bino-3enenuii, 3eaeHU.

MepexeBa kapra <-> MepexeBa kapra (Kpocosep kadeJib)

27



OOTHCHEHHS TaKMM YMHOM, BUTA Ilapa MOXe BaM 3HAJ00MTHUCS B 2 BUMAIKaX:
1. Jnsa 3'eqnanHs 2 koMm'totepiB 6€3 KoMyTaropa.
2. Jlna 3'eqnanns 2 abo oinbine Hub / Switch

Bun 3 Bepxy 13 CTOPOHH KOHTAKTIB

KOpPIUHEEHIT -8
OUTIIT 3 KOPYHEBMM -7 | - o |
3eneHyiT -6 = 55
6imo1 3 ramyoims -3 T
romy ot 4 \
OUmOl 3 ZedleHIv -3 3 { -

A = e e | I
OpAHKEeEInT -2 ] = i == \
Oimmi 3 opamkeEiM -1 ?.=';1 Qe—

KoHraxr kshere

UTP cath

)

Bupn 360Ky

3aBaaHHA

BuBuuTu 3a niteparypaumu jokepenamu oonagnants JIOM.

[TpoBecTtn 06pobaeHHs Kabemo RG -58.

[IpoBecTu 06pOOIECHHS KaOEeII0 «BUTA Mapay.

[lepeBipuTu npaune3aatHicTs kabento RG -58 tectepom.

[lepeBipuTH mpare3naTHiCTh Kabelro BUTa mapa miakiaodeHHsm [TEOM
0 Mepexi.

Ornucatu CJIOBECHO MPOIIEC Ta 0COOJIUBOCTI 0OpOOICHHS Ka0eliB.

D e
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JlabopaTopHna poboTa Ne2
BuBuennsi kongirypauii mepes;k ETHERNET

Meta podoTu: BuBueHHs KoHiryparii mepesxk ETHERNET

TEOPETHUYHI BIZIOMOCTI

Haii6inpmioro mommpeHHsT cepell JIOKaJbHUX OOYHMCIIOBAIBHUX MEPEex
orpuMana mepexa Ethernet (cranmapt IEEE 802.3). Ctangapt Bu3Hadyae MHOKWHHUN
JOCTYyll O MOHOKaHaly Tumly "muHA" 3 BHUSBJICHHAM KOHQIIKTIB 1 KOHTPOJIEM
nepemadi (mo-anriiiickku CSMA / CD - Carrier - Sense Multiple Access /
CollisionDetection - MeTOJ AOCTYIy 3 KOHTPOJEM HECY4dOi 1 BHUSABICHHSM KOJI31d
(3iTkHeHb)). OcHoBHI xapaktepuctuku ctannapty IEEE 802.3 nactynHi: Tomosoris -
"muHa", MBUAKICTL nepenadi - 10 Moit/c, meton noctymy - CSMA / CD, nepenaua
BY3bKOCMYTOBa (moHokanan). [lepenaya nne nakeTamu 3MIHHOT
nosxuHu. [lepenbavena iHaIUBIAyaIbHa, TPYMOBA 1 IIMPOKOMOBHA aJIpecarlisi.

Kpim cranmaptHoi Tomosorii Ty "muHA" 3aCTOCOBYIOTHCS TaKOXK TOMOJIOT1i
tuny "macuBHa 3ipka" 1 "gepeBo". llpu upoMy mnependadaeTbcs BUKOPUCTAHHS
peniTepiB (MOBTOPIOBAYIB) 1 MACUBHUX (PEMITEPHUX) KOHIIEHTPATOPIB, 110 3'€IHYIOTh
MIK cOOO0I0 P13HI YaCTUHU (CErMEHTH) Mepexi (puc. 2.1).

CermeHr
e
Pemitep KoHILIeHTpaTop Pemitep
|
O O

Pucynok 2.1 —IIpuknan BUKOpUCTaHHS PENITEPIB 1 KOHUEHTPATOPIB

B sikocTi cerMeHTa MOXe BUCTyNaTH OAMHUYHUNA aO0HEHT. ['ojoBHE - 1100 y
OTPUMAaHO1 B pe3yJIbTaTi TOIMOJIOTIT He OyJI0 3aMKHYTUX NUISAX1B (TIeTenb). DakTUIHO
BUXOJUTh, III0 A00OHEHTH 3'€JTHAaHI BCE B Ty XX "MMHY", TaK SK CHUTHAI BiJl KOKHOTO 3
HUX TOIITUPIOETHCS BiJIpa3y B yC1 CTOPOHHU 1 HE TTIOBEPTAETHCS HA3a.

Jlist mepexi Ethernet ctangapt Bu3Hayae 9OTUPU OCHOBHHX THUITH CEPEOBHUIIA
nepeaaui:

- 10 BASE 5 ("ToBcTuit" koakciaapHUM Ka0Oeih);

- 10 BASE 2 ("ToHkuii" xoakciaJbHUI KabeIb);

- 10 BASE - T (BuTa mapa);

- 10 BASE - F (onToB0oJIOKOHHUI Ka0eJb).

[To3HaueHHs1 cepenoBuIla Iepenayl BKIOYAE B ceOe TpU eJIeMeHTH: nudpa
"10" o3nauae mBUAKICTH Tiepenadl 10 Mo6it/c, cnioBo BASE o3nauae nepemauy B
OCHOBHIA CcMy31 4acTtoT (ToOTO 0€3 Moayslii BHUCOKOYAaCTOTHOTO CHUTHAITY), a
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OCTaHHINA €JIEMEHT O3Hayae JOMyCTUMY JIOBXKHMHY cermeHnTa: "S5 "- 500 metpis," 2 "-
200 metpiB (Tounime, 185 MerpiB) abo Tum miHii 3B's3ky:" T "- BuTa mapa (Bix
anrmicekoro" twisted - pair "," F "- onroBosiokHo (Bia anrfiricekoro" Fiber Optic").

2.2. Anapatypa 10 BASE 5 (""ToBcTnii" ka6eib)

Amapartni 3aco6u 10 BASE 5 300paxkeno Ha puc. 2.2, a cxema ITia e THaHHS

aganTepa a0 "ToBcToro" kabento - Ha puc. 2.3.

"ToscTuil" Kabens 3 pos'eMamu N-tamy

_o—

Barrel-koHEeKTOp TpancHBepHHi Kabems 3

Tpascusep

b*ﬁ*ﬁ‘;

15-KOHTAKTHI
pos'eMH (DIX)

/
7

TpascHBepHHI
Kabenb

Apantep
Ethernet

Posem N-THITY
50-oMHHIT TepMIHATOD

DIX poz'emamu

Pucynok 2.2 — Anaparsi 3acobu 10 BASE 5

ToeecTHI
KOaKC1ANbHHIA
Kabennb

AMP
3'eMHyBa4

Pucynok 2.3 — Cxema nia'eqHaHHs ajanrtepa 10 "ToBCTOro" kadento
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"ToBcTHil" koakciaibHUN Kabenb mae miametp 0,5 mroiima (Oau3bko 1 cMm) i1
BIJIPIBHSIETHCS BUCOKOIO JKOPCTKICTIO, IO MPU3BOJUTH JO BEIUKUX TPYAHOUIIB
MOHTaXy amnaparypu. XBWIbOBHH oOImip "TOBCTOro" KOAaKCIalbHOTO Kalemo —
50 OMm. MakcumanbHa goBxkuHa cermeHta - 500 merpiB (0e3 pemitepis). [upoxo
nommpeni "ToBeTi" kadeni Tuny RG -8 1 RG -11.

Jlnst 3'eqHAHHS KYCKIiB "TOBCTOTO" KOAKCIadhbHOTO KaOeo 1 MpUETHAHHS [0
HBOTO TEPMIHATOPIB BUKOPHUCTOBYIOThCS po3'eMu N-tumy. J[Ba pos'emu N-tumy
3'€IHYIOTBCA 3a TOTIOMOT010 Barrel-koHHEKTOPiB.

Ha xiHngx xabeinto cerMeHTa MmoBUHHI OyTH BCTaHOBJEHI 50-0MH1 TepMiHATOpU
N-Tumy, ouH 3 SKUX Tpeda 3a3EMIIHTH.

Jist  mpuenHaHHS ~TpPAaHCUBEpPIB 70 "TOBCTOro" KaOemo HaidacTimie
BUKOpUCTOBYIOTh AMP 3'ennyBau.

besnocepennbo Ha kabeni po3MilyeTbes crelianbHui Tpancusep (a6o MAU -
Medium AttachmentUnit), 1mo mOpUEAHYETBCS JO MEPEKHOIO ajanrepa 3a
JIOTIOMOT'OI0 THYYKOT0 OaratornpoBigHoro TpaHcuBepHoro kabemto AUI (miamerpom
O0mm3bko 1 cM), IO CKIaJaeThes 3 4 BUTHUX Iap, IO Ma€ Ha KIiHIAX |5-KOHTaKTHI
po3'emu (DIX-poz'emu Tumy "Buika"). [loBxkuHA 3BHYANHOTO TPaHCHUBEPHOTO
kabemo Moxke gocsirath 50 M, a OUIBII TOHKOTO 1 THYYKOrO O(QiCHOTO BapiaHTy
TpaHCUBEpPHOro Kabento - 10 12,5 M. TpaHcuBep >KUBUTHCA Bij JKepena >KUBJICHHS
KOMIT' FOTepa.

TpancuBep (tr ansmitter + receiver = transceiver - mpuiiMad) - 1€ YacTHUHA
MEPEXKHOI0 aJlanrTepa, o BUKOHYE HACTYIHI (DYHKIIII:

- IpUioM 1 miepeady JaHuX 3 KaOeto Ha Kabellb;

- BUBHAUYCHHS KOJII31M Ha Kabei;

- CJICKTPUYHA PO3B'sI3Ka MK KabesieM 1 1HIIIOK YaCTHHOIO aJlanTepa;

- 3aXHUCT KaOeIro BiJI HEKOPEKTHOI poOOTH ajanrepa.

JlommyckaeTbest MAKIIOYEHHS 0 OAHOTO cerMenTa He Outbine 100 TpancuBepis,
MPUYOMY BIJICTaHb MK MiJIKIIFOYCHHSIMHU TPAHCUBEPIB HE MOBUHHA OyTH MeHIe 2,5
M.

CxeMy 3'eHaHHS KOMI'IOTEPIB CerMeHTa Mepexi Ha '"ToBcTtomy' Kabeni
300pakeHo Ha puc. 2.3.

Pucynok 2.3 — Cxema 3'e1HaHHSI KOMIT'FOTEPIB CETMEHTa Mepexki Ha "ToBCcTOMY"
kabeni
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MepexxeBuil amamnrtep, 0 mOpaimioe 3 "TOBCTUM'" KabelieM, MOBUHEH MaTH
3oBHIHIN 15-koHTakTHUN AUI-po3'eM (po3'em DIX tumy "poserka").

Crangapt A03BOJISIE BHKOPUCTAHHS B Mepexki He Ouibiie 4 pemiTepiB
(pemiTepHUX KOHIIGHTPATOPIB) 1, BIATIOBIIHO, HE OLIBIINE 5 cerMeHTIB Kabemro. Lle nae
MakcumanbHy qoBxkuHY Mepexi 10 BASE 5 piBay 2500 metpiB. Tinbku 3 cerMeHTH 3
5 MOXyTh OYyTH HaBaHTAXEHHUMH, TOOTO TAKUMH, [0 SKHUX MAKIIOYAIOTHCA
KoMI'toTepr. MK HaBaHTAXKEHHMHU CETMEHTaMH MOBUHHI OyTH HEHaBaHTaXKEH1
CETMEHTH, TaK IO MaKCUMajbHa KOH(Irypaimiss Mepexi sBisie co0or JBa
HABAHTAKCHUX KpaWHIX CETMEHTa, SIKi 3'€IHYIOThCSI HEHABAHTAXKEHUMU CETMEHTaMU
1I€ 3 OAHUM LIEHTPAJIFHUM HaBaHTA)KEHUM CETMEHTOM.

[IpaBmiio 3acTocyBaHHs pemiTepiB (pEemiTepHUX KOHIEHTPATOPIB) Y MEpexki
Ethernet 10 BASE 5 wnocutps Ha3By "mpaBmio 5-4-3": 5 cermenTiB, 4 permitepa
(pemiTepHUX KOHIICHTPATOPA), 3 HABAHTAXKCHUX CETMEHTA.

Koxken pemitep (pemiTepHUl KOHILEHTPATOP) MIAKIIOYAETHCA 1O CErMEHTa
OJIHUM CBOIM TPaHCHUBEPOM, TOMY JO HABAHTA)KEHUX CETMEHTIB MO>KHA MIJKIIOUYUTH
He Outbimie 99 koMmm'oTepiB. MakcuManbHa KUIBKICTh KOMI'IOTEPIB B MEpPEXKi
10 BASE 5 cranoButh 99.3 = 297 koMI't0TepiB.

MinimMansHuM HaOlp o0aagHAHHS JJI OJTHOCETMEHTHOI Mepexi Ha "ToBcToMy"
kabeln BKIItOYae B cebe HACTYMHI €JIEMEHTH

- MEpEXKEBI aJlanTepH (3a KUIbKICTIO TOEIHYBAaHUX KOMII'IOTEPIB);

- "ToBcthii" kabenb 3 po3'eMamu N-TUIy Ha KIHISX, 3arajbHa JOBXHHA SIKOTO

J0CTaTHS 7151 00'€JHAHHS BCIX KOMIT'FOTEPIB MEPEXKI;

TpaHCHUBEPH1 Kabeni 3 15-KOHTaKTHUMH POo3'éMaMH Ha KIHISX JIOBXKHUHOIO Bij
KOMIT'FOTEpA 10 "TOBCTOro" Kabdesto (3a KIIbKICTIO MEPEKEBUX aJanTepiB);

TPAHCUBEPH (32 KUIBKICTIO MEPEKEBUX A/IANTEPIB);

nBa Barrel-konnektopa N-Tuiy [uisi IpHe€IHAHHS TEPMIHATOPIB HA KIHLAX
Ka0eIo;

- oquH N-TepmiHaTtop 0e3 3a3eMIICHHS;

- ouH N-TepMiHATOP 13 3a3EMJIICHHSIM.

2.3. Anaparypa 10BASE2 (“Tonknii” kabeJb)

"ToHkHI" KOakcialbHHI KaOenb BIJPIZHIETbCS BIJ "TOBCTOr0" MEHILOIO
TOBIIUHOKO - JiaMmeTp Oiu3bko 0,5 mroiimMa (5 mMM), OUIBIIO THYYKICTIO, BEJIUKOIO
3pY4YHICTIO MOHTaXy, MEHIIOI BapTicTio. "ToHkuil" kadenp Mae XBUIbOBH omip 50
OM 1 Bumarae 50-oMHOTO KIHIIEBOTO y3ro/KeHHs. MakcumaibHa JIOB)KUHA CErMEHTa
- 185 metpiB (6e3 peniTepiB).

Haitbinpmum HemoaikoM "TOHKOToO" Kabenro € MEHIa JOMyCcTHMa JIOBXKHUHA
cermenTa (10 185 m). HaliGiab1m mommpeni TUIM "TOHKOro" KoakciallbHOTO Kabelto -
ne RG-58/U,RG-58 A/U,RG-58 C/U.

Amnapatni 3acoou 10 BASE 2 300paxxeno Ha puc. 2.4, a cxema i€ THAHHS
amanTepa 1o "ToHKomy" kabento - Ha puc. 2.5.
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Pucynok 2.5 — Cxema niji'eiHaHHS afganTepa no "ToHkoMmy' kadento

Sxmo BcsS Mepexa BUKOHYETbCS Ha "TOHKoMy'" kaOemi, TO, 3TIOHO 31
CTaHJapTOM, KUIbKICTh CETMEHTIB HE MOBWHHA TEPEBUINYBAaTU M'STH (3arajibHa
TOBKMHA Mepexi ckiane 925 m, Oyne motpiOHO Yotupu permitepa). [Ipu mmpomy Ha
OJIHOMY CETMEHTI He MOBMHHO OyTu Oinbiie 30 aOOHEHTIB, BKIIOYAIOUU PEMITEPH,
TOOTO 3arajbHe YMCJIO KOMI'IOTEPIB B Mepexi Ha 0a3i "ToHkoro" kabento HE MOXKe
Oytu 6unbiie (30-1)*3 = 87. MinimanbHa BIICTaHb MIXK KOMIT'IOTepaMu - 1 M.

Cranmapt 10 BASE 2 mnepenbauae BUKOpPUCTaHHS pemiTepiB (pemiTepHUX
KOHLIEHTPATOPIB), 3aCTOCYBAaHHS SIKUX TAaKOX MOBMHHO BIJMOBIAATH "mpaBuity 5-4 -
3"

MinimansHuii HaO1p oOJa HAHHS JJISI OJJTHOCETMEHTHOI Mepexi Ha "TOHKOMY"
ka0eJi MOBUHEH BKJIIOYATU B ce0€ HACTYTIHI €JIEMEHTH:

- MepexeBi agantep (3a KUJIbKICTIO TIOEJHYBAaHUX Y MEPEXKY KOMIT'IOTEPIB);

- Bizpizku kadento 3 BNC-pos'emamu Ha IBOX KIiHIISX, 3arajibHa JOBXKHHA SIKUX

JOCTaTHS JJ1s1 00'€THAHHS BC1X KOMIT'IOTEPIB;

- BNC T-konnekTopu (110 YUCITYy MEPEKEBUX aIaNTePiB);

- oqua BNC Tepminarop 6e3 3a3eMIICHHS;

- oquHa BNC TepmiHaTop 13 3a3eMJICHHSIM.
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2.4. Anapatypa 10BASE-T (BuTa napa)

VY mepexi Ethernet na 6a3i Butoi mapu (UTP-xaGeni, Unshielded Twisted -
Pair Cable) mepenaua curHajigiB 3AIHCHIOETBCA IO JBOX BUTHUX I1apax ITPOBO/IIB,
KOXKHA 3 AKUX MEePEAETHCS TUIBKU B OJHY CTOPOHY (0J[HA Mapa - nepeaaBaibHa, 1HIIa
- mnpuiimaroua). KokeH 3 aOOHEHTIB MeEpexi TMPUETHYEThCS KabeleM 10
KOHLIEHTPATOpa, BUKOPUCTAHHS SIKOTO 00OB'sI3KOBE.

JloBkrHa 3'€AHYBAJLHOTO KaOemo MK aganTepoM 1 KOHIIGHTPATOpOM HeE
noBuHHa mepeBuinyBatd 100 M. Kabenb BUKOPHCTOBYETbCA THYYKUH, I1aMETPOM
omu3pko 6 MM. Haitbinbin nommupenuii tum kabdemto - tenegonnuit kadens EIA / TIA
Kareropii 3.

Kabeni npuegnyrotbes 8-KOHTaKTHUMHU pos'emamu tumy RJ -45, B sxux
BUKOPUCTOBYIOTBCSI ~TUIBKM YOTUPH KOHTAKTH. Y  KOHIEHTpaTopax 1HOJII
3aCTOCOBYIOThCS TaKoK S0-KOHTaKTHI po3'eMu Tumy Telco.

VY craHaapTi BU3HAU€HO MaKCHMaJbHE YHMCIO KOHIIEHTPATOPIB MIXK JBOMa
cTaHIlissiMu Mepexi, a came 4. lle mpaBuno 3BeTbes "mpaBwiio 4-x xab6iB". [lpu
ctBopeHHi Mepexi 10 BASE - T 3 BeMKUM YUCIIOM CTaHI[IN KOHIIEHTPATOPU MOKHA
3'€IHYBaTU OJMH 3 OJHUM 1€papXi4YHUM CHOCOOOM, YTBOPIOIOYM JEPEBOINOJIIOHY
CTPYKTYDPY.

[lerneBuaH1 3'eqHanHs KoHUEHTpaTtopiB y ctangapti 10 BASE-T 3aboponeHo.
Pe3epByBaHHS 3B'sI3KIB (CTBOPEHHS MapajebHUX KaHAIIB 3B'SI3KY MK Ba)KJIMBUMU
KOHIICHTpAaTOpaMu Il pEe3epBYBaHHS 3B'A3KIB HA BHUMAJ0K BIAMOBH TMOPTY,
KOHIIEHTpaTopa a00 KaOeit0) MOXKJIMBO TUIBKU 3a PaxXyHOK IMEpPEBEIACHHS OJIHIET 3
napajieJIbHUX 3B'SI3KIB y HEAKTUBHUM (3a0J0KOBaHUI) CTaH.

3aranbHa KUIbKICTh KOMIT'IOTEPIB B Mepexi 10 BASE-T-1024, makcumanbHa
JTOBKMHA MEpexl (MakCMMajibHa BIJCTaHb MDK JBOMa KOMITHOTEPAMH MEpPEK1) —
500 m.

Minimanbauii HaGip oOMagHaHHA [T MEepeXi Ha BUTIM mapi BKIIIOYAE B cede
HACTYTHI €JIEMEHTH

- MepexeBi agantepu (3a KUIBKICTIO TOEJHYBAaHUX Y MEPEKY KOMI'IOTEPIB),

110 MaroTh pos'emu RJ -45;

- Biapi3ku kabemo 3 po3'eMamu RJ -45 Ha KiHHOSX (10 4MCTy 00'€THYIOTHCS

KOMIT'FOTEPIB);

- OnuH KoHIeHTpaTop, 1mo Mae ctuibku UTP-mopriB, CKiJIbKM HEOOX1THO

00'eTHATH KOMIT'FOTEPIB.

2.5. Anaparypa 10BASE-FL (onToBo10KOHHUI Ka0eJIb)

3acTocyBaHHA ONTOBOJIOKOHHOTO KabOemto B Ethernet kpim 3abe3nedyeHHs
MOBHOT TaJbBAaHIYHOI PO3B'A3KM KOMITIOTEPIB MEpEXKi, TO3BOIIIO 30UIBIIATH
JIOBKMHY CErMEHTa ¥ ICTOTHO TiBUIIUTH CTIHKICTh Mepeadi.

ITepenaua iHpopMaIrii e Mo JBOX ONTOBOJOKOHHHUM KaOelsx, 110 IepeaaroTh
CUTHAJIU B Pi3HI OOKH.

Crangapt 10 BASE FL 3a0e3neuye 3B's130K Mk JBOMa KOMIT'IOTEpaMH, MIXK
JIBOMa pemiTepaMu abo MK KOMI'IOTepoM 1 pemitepom. CTaHIapT TapaHTye
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JIOBXKMHY OINTOBOJOKOHHOTO 3B'SI3KYy MIX perniTepaMu (pemiTepHi MOBTOPIOBaYaMHu)
10 1 KM mpu 3arajibHiil JOBKKHI Mepexi He Oubire 2500 M. MakcumanbHa BiJICTaHb
MDK KOMI'OTEpoM 1 KoHIeHTpaTopoM - 2000 m. MakcumanbHe 4YHCIIO pEmiTepiB
(pemiTepHUX KOHIICHTPATOPIB) MDK OYIb-SIKUMH KOMI'IOTEpaMH Mepexi - 4.
MakcuManbHa AOBkHHA omnToBojokoHHOTO kademto 10 BASE - FL, mo 3'ennye
peIiTepHI KOHIIEHTPATOPH (pemiTepH) 3 KOMITIOTepaMH, HE MOBUHHO MEPEBUIITYBATH
400 metpiB. Jlo BCiX cerMeHTax MOXYTb IMIKIIOYATHCS KOMITIOTEPH.

Amaparypa 10 BASE - FL mae cxoxicts sik 3 amaparypoio 10 BASE 5
(3aCTOCOBYIOTHCSI 30BHIIIHI TpPAaHCUBEPH 3'€HAHI 3 aJaNTepOM TPAHCHUBEPHOTO
kabenem), Tak 1 3 amapatrypoto 10 BASE - T (3acTOCOBYIOTHCS TOMOJIOTII THITY
"macuBHa 3ipKa" 1 JABa pi3HOCHpsAMOBaHI kabemni). CxeMa 3'€IHAHHA MEPEKHOTO
ajanrepa 1 KOHIIEHTpaTopa moka3aHa Ha puc. 2.6.

Konuentparop
(ONTOBONOKOHHHI )
15-koHTAKTHI % RY
pos'emu (DIX)
4 \
Anamrep OnTOBONMOKOHHI
Ethernet xabemt

X
Ff.Z]i."kaf"J.Iq

Tpancupepruii
kabein

Pucynok 2.6 — CxeMma 3'efHaHHS MEPEKHOTO afanTepa 1 KOHIEHTpaTopa

MinimansHuit Hab1p 0OMaaHaHHS U1 3'€THaHHS OMTOBOJIOKOHHUM KaleleM
JIBOX KOMIM'IOTEPIB BKIIIOYAE B c€0€ HACTYMHI €JIEMEHTH

- IBa MEPEKEBUX aJlariTepa 3 TPAHCUBEPHUMHU PO3'€EMaMUu;

- IBa onTOBOJIOKOHHUX TpaHcuBepa (FOMAU);

- JIBa TPAHCUBEPHUX KaOe;

- IBa ONTOBOJIOKOHHMX KaOei 3 ST-po3'emamMu Ha KIHIISX.

2.6. Buoip xongirypaunii Ethernet

JloTprMaHHS YHCIIGHHHX OOMEKEHb, BCTAHOBJIEHUX JUIS PI3HUX CTaHJIApTIB
¢bi3uuHoTO piBH Mepex Ethernet, rapanTye KOpeKTHY poOOTy MEpexi.

[IpaBuna "5-4-3" niisg KoakciaabHUX Mepex 1 "4-x xabiB" A1 MEepeK Ha OCHOBI
BUTOI MMapy 1 ONTOBOJIOKHA HE TUIBKU JIAal0OTh TapaHTIii MpaIe3JaTHOCTI MEPEexi, aje i
3aJIMIIAI0Th BEJIMKHI "3amac MIITHOCTI" Mepexi.

JIst Mepex, 110 CKIIAJal0ThCs 13 3MIIIaHUX KaOEJIbHUX CUCTEM, Ha SIKI MpaBUiia
PO KUTBKICTh IMOBTOPIOBAYiB HE PO3paxOBaHi, HEOOXIAHO MPOBOIAUTH JOJATKOBI
PO3paxyHKH.

[Ilo6 wmepexa FEthernet, mo ckmamaeTbecss 13 CETMEHTIB Pi3HOI  (Pi3uyHOT
MPUPOIH, TPAIIOBaIa KOPEKTHO, HEOOX1JHE BUKOHAHHS YOTHPHOX OCHOBHUX YMOB:

- KUTBKICTh KOMI'TOTEPiB B Mepexi He Oubie 1024;
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- MaKCUMaJibHa JOBXXHHA KOXKHOTO (DI3UYHOTO cerMeHTa He OlIble BeJIMYMHHU,
BU3HAYEHOI y BIJMOBIIHOMY CTaHIapTl (PI3UYHOTO PIBHS;

- 4ac MOABIMHOTO 000POTY CUTHAITY MK JBOMa HaMOUIbII BiJIaJICHUMH OJIUH
B1Jl OJTHOTO KOMIT'TOTepaMH Mepexi He OibIine 575 61TOBOro iHTepBally;

- CKOpPOYCHHS MIDKKQJPOBOIO I1HTEpBaIy MpPH MPOXOKEHHI MOCHIIOBHOCTI
KaJIpIB yepe3 BCl MOBTOPIOBaYl MOBUHHO OYTHU HE OijbIle, HXK 49 01TOBOTO
1HTEepBaIy.

JloTprMaHHS IIMX BUMOT 3a0e3Nedyye KOPEKTHICTh POoOOTH Mepexi HaBiTh y

BUIAKaX, KOJIM MOPYIIYIOTHCS MPOCTI MpaBuia KOH(MIrypyBaHHs, 110 BU3HAYAIOTh
MaKCHMaJbHY KUTbKICTh MOBTOPIOBAYIB 1 3arajibHy TOBXKHUHY Mepexki B 2500 m.

2.6.1. Po3paxyHok 4yacy noasiiiHoro ooopory curauaiay (PDV-Path Delay
Value or RDT - Round Trip Delay)

Monenb, 1mo 3acTocoByeTbcs s owiHKM 3MiHM Ethernet, 3acHoBana Ha
MIpaxXyHKy YaCOBUX XapaKTEPUCTHUK JaHOi KOH(irypaiii. ¥ Hiil 3aCTOCOBYEThCS JIBi
CUCTEMU PO3paxyHKIB: OJIHA Tiepeadayae 0OUHUCICHHS MOABIHHOTO (KpyroBOro) 4yacy
IPOXO/KEHHS CUTHAITY 110 MEPEXKI, a 1HIlIA - IEPEBIPKY AOMYCTUMOCTI OJIEPKyBaHOTO
(MIXKKaIpoBOro) yacoBoro iHtepBany. [lpu 1mpoMmy po3paxyHKd B 000X cucTeMax
PO3paxyHKIB BEAYThCS JIJIsl HAUTIPIIOTO BUMAJIKY.

[Ipn nepuriii cuctemi pPO3PAaXyHKIB BHKOPUCTOBYIOTHCA Takl MOHSATTS, fK
"MoYaTKOBUM cerMeHT", "MPOMDKHUNA cerMeHT" 1 "KiHueBHuil cerMeHt". BinzHaunmo,
[0 MPOMIXHUX CETMEHTIB MOXXe OyTH KiIbKa, a MOYATKOBUM 1 KIHIIEBUN CETMEHTH
OpU  pI3HUX PO3PAXYHKAX MOXKYThb MIHATUCA MicusMH. [l po3paxyHKIB
BUKOPUCTOBYIOTHCS BEJIMYMHU 3aTPUMOK, SIK1 peACcTaBiaeH] B Tadbiuui 2.1.

Ta6mui 2.1 — BenuurHu 3aTpUMOK

Tun Makec. ITouaTkoBuit ITouatkoBuii | IlouatkoBuii | IlouaTko-
CerMeHTa JIOBJKHH, CEIrMEHT CErMEHT CErMEHT BUM
Ethernet M CEerMEHT
t0 tm t0 tm t0 tm t1

10BASES 500 11,8 | 55,0 | 46,5 89,8 1169,5]212,8| 0,0866
10BASE2 185 11,8 | 30,8 | 46,5 65,5 [169,5|188,5| 0,1026
10BASE-T 100 153 | 26,6 | 42,0 53,3 [165,0176,3| 0,1130
10BASE-FL 2000 12,3 [212,3| 33,5 | 233,5 | 156,5356,5| 0,1000
FOIRL 1000 7,8 107,8 | 29,0 129,0 | 152,01 252,0| 0,1000
AUl (>2wm) | 2+48=50 0 5,1 0 5,1 0 5,1 0,1026

[TpumiTka. 3aTpUMKHU AaHO B OITOBUX 1HTEpBaJlax.

Po3paxyHOK 3BOIUTHCS 10 HACTYITHOTO:

1. YV Mepexi BUIAIAETHCS MUIIX HAOUIBIIIOT JOBKUHH;

2. SIxuio JOBKHMHA CErMEHTa HE MaKCUMallbHa, TO PO3PaxOBYETHCS MOBIMHUIMA
(KkpyroBuii) dYac TPOXO/DKEHHS B KOXHOMY CETMEHTI BHUIUICHOTO IUIAXY 3a
dbopmyroro: ts= L*t1+t0, ne L - moBxkuHa cermeHTa B MeTpax (mpu mpboMy Tpeda
BPaxOBYBATH THUIT CETMEHTA: TTOYATKOBHUH, MPOMIKHUN a00 KIHIIEBUN);
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3. SIku1o noBKMHA CETMEHTAa MaKCHUMallbHA, TO 3 TaOJUIl AJI1 HbOrO OepeThes
BEJIMYMHA 3aTPUMKH tm;

4. CyMmapHa BeJMYMHA 3aTPUMOK BCIX CETMEHTIB BHJILJIEHOTO MUISAXY HE
MIOBUHHA TIEPEBUIIYBAaTH 575 OITOBUX 1HTEPBAIB;

5. TlotiM HEe0oOXiHO BUKOHATH Ti XK Jii JUIsI 3BOPOTHOTO HANPSIMKY OOpaHOTO
nusiXy (To06TO, BBAXKAIOUM KIHIIEBUH CErMEHT IMOYaTKOBHUM, 1 HABITAKH);

6. Sxmo 3aTpuMkud B 000X BHMAJKaX HE TNEPEeBUIIYIOTH 575 OITOBHX
IHTepBaJiB, TO MEpeXka Mpare3aaTHa.

SIko y BuOpaHiii BaMu KOH(]Irypaiiii Mepexi NUIsIX HalOUTbIIOl JOBXHUHU HE
HACTUIbKM OYEBUIHHUM, TO MOMAIOHI PO3paxyHKH HEOOXITHO MPOBECTH M BCIX
NUIAXIB, IO NPETEHAYIOTh Ha HAWOUIbLIy 3aTPUMKY CHUTHalmy. Y OyAb-sSKOMY
BUITAJIKY TIOJIBIMHUI Yac MPOXOKEHHSI BIIMOBIIHO 10 CTaHIAAPTy HEIOCTATHIH, m00
3poOUTH OCTATOYHUI BUCHOBOK PO MPAII€3IaTHICTH MEPEKI.

2.6.2. Po3paxyHOK CKOpOYeHHSI MixkkaapoBoro inrepsaiay (PVV -
Path variability Value)

[Ilo6 Bu3HATH KOHGITypalil0 MEpeXi KOPEKTHOI0, MOTPIOHO pO3paxyBaTH
TaKOXX  3MEHIICHHS  MDKKAQJpOBOTrO  1HTEpBaly  pemitepamu  (pemiTepHi
KOHLIEHTpaTOpaMHu).

Ils BenmnumHa He MoBUHHA OyTu MeHue, HLK 49 OiToBuX iHTepBamiB. [ls
OOYHCIIEHh TYT TaKOX BHKOPUCTOBYIOTHCS TOHATTA IIOYATKOBOTO CErMEHTa 1
INPOMI)KHOTO CermMeHTa (KIHIEBUA CErMEHT HE BHOCUTh BKJIAJAy B CKOPOYEHHS
MIKKAJIpOBOT'O 1HTEpBAIY, OCKUIBKH MAKET JOXOJUTh MO HbOMY /0 MPUUMAIO4Yoro
KOMIT'FOTepa 0€3 MPOXOIKEHHSI PEIITEPIB 1 PENITEPHUX KOHLEHTPATOPIB).

Jl7is po3paxyHKy CKOPOUEHHSI MIKKaJPOBOTO IHTEPBAITY MOXKHA CKOPHCTATUCS
3HAYEHHSIMH MaKCHUMaJbHUX BEJIMYMH 3MEHLICHHS MIXKKAJpOBOTO I1HTEpBAy MpHU
MIPOXOJIPKEHHI PEMITEPOB (PEMITEPHUX KOHIIEHTPATOPIB) PI3HUX (PIZUYHUX CEPEOBUII
HaBEIEHUMH B Ta0mI 2.2.

Ta6mui 2.2 — D13u4H1 cepeoBHUIIa

Tun cermeHnTa IloyaTKOBUI CErMEHT [TpomikHMI1 cerMeHTa
10BASES 16 11
10BASE?2 16 11

10BASE-T 10,5 8
10BASE-FL 10,5 8

[limcymMOByrOUM BEIWYMHU CKOPOYEHb MIKKAIpPOBOTO IHTEPBANY  JJIs
HaWOUIBIIOTO NUIAXY B 0OpaHiil KoH]Iryparlii i TOpPIBHIOIOYHA CYMYy 3 TPaHHYHOIO
BENMYMHOIO B 49 OITOBUX IHTEpBAJIB, MU MOXEMO 3pOOUTH BHCHOBOK PO
nparne3aaTHICTh MEPExKi.

Taki >k OOYHMCIIECHHSI MPOBOASATHCS 1 JIJII 3BOPOTHOTO HAMPSIMKY MO IILOMY XK
HUTAXY.
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2.3 llopsiiok BUKOHAHHSI POOOTH

1. O3HallOMUTHCS 3 TEOPETUYHOIO YACTHUHOIO J10 JIa0OPATOPHOi pOOOTH.

2. BiamoBimHO 0  3a/laHOTO  BaplaHTOM  CIPOEKTYHTE  JIOKAJbHY
oOuucioBanbHy Mepexy oprasizamii (JJOLATOK 2.1).

3. Iligroryiite crenudikaiio Ha 00JIAHAHHSA Ta MaTepiaid CIPOCKTOBAHOT
JOKaIbHOI 00umcoBabHOI Mepexi opranizamii (JIOJATOK 2.2).

[Ipuknan BukoHanHsa podotu HaBeaenuil y JOAATKY 2.3.

2.4 Bumoru 110 3BiTy

3BIT 3 1a00paTOPHOT pOOOTH MOBUHEH MICTUTH:

a) TUTYJIbHUH JIUCT;

0) 3aBJIaHHS;

B) KOH(Irypalliro CIpoeKTOBaHOI MEPEXKi;

I') pO3paxyHKH, 10 MiITBEP/KYIOTh MPale3AaTHICTh MEPEXKI;
n) cnenydikariro Ha 001aJHAHHS Ta MaTepiaId.

2.5 KoHTpobHi NUTAHHSA

1. CepenoBumia nepenayi ainsa mepexi Ethernet.
2. Anaparypa 10BASES.
3. Anaparypa 10BASE2.
4. Anaparypa 10BASE-T.
5. Anaparypa 10BASE-FL.
6. Ilopsanok Bubopy koHpiryparii Ethernet?
7. 1o o3Hayae yucio 575, sk BOHO HOPMY€ETHCS?
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JTOJATOK 2.1

H1 Bymienal L. Ll -  Bymiema 2 -
B D1 N B D2 N
K1 k2 PK3 L11 K1 K2 L21
. KopiASE T 2 ... KopHiop [ 12
K6 i K5 |Kd4 L12 K5 i k4 iK3 L92
H h J ! i ¥
Excmnyartanis KiMHAT ExcnmyaTanis KiMHAT
Ha IoBepci Ha moBepci
BapianT | L1, | H1, | D1, | L11, | L12, | H2, | D2, | L21, | L22, KinpkicTb KinbkicTh
M M M M M M M M M IIOBEPXIiB MOBEPXiB
OyniBmil OymiBi 2
1. max | 9 60 15 30 8 [ 150 | 30 15 3 2
2. max | 6 75 | 20 25 12 | 120 | 25 20 2 3
3. max | 9 | 90 | 25 20 8 |90 | 20 25 3 2
4. max | 6 | 120 | 30 15 12 | 60 15 30 2 3
Bapiant | [Ipumimenns | IloBepx KiabkicTh KoMn’1oTepiB
k.1 K.2 K.3 k.4 K.5 K.60
1. 1 1 1 2 1 2 1 3
2 3 1 2 1 2 1
3 1 3 1 2 1 2
2 1 2 1 3 1 2 1
2 2 3 1 2 2 -
2. 1 1 3 1 2 1 2 1
2 1 3 1 2 1 2
2 1 2 1 3 1 3 -
2 2 3 1 2 2 -
3 4 2 1 2 1 -
3. 1 1 3 1 2 1 2 1
2 1 2 1 2 1 3
3 2 1 2 1 3 1
2 1 3 1 3 1 2 -
2 1 2 1 2 4
4. 1 1 1 3 1 2 1 2
2 3 1 2 1 2 1
2 1 3 1 2 3 1 -
2 4 1 2 1 2 -
3 3 3 1 2 1 -
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BapianTt

Hpumimenus IHoBepx

Tun cepenosumia

nepenayi

Tun cepenoBuig
nepegayi Mk
NPUMIlIECHHSIMH

10BASES

10BASE2

10BASE-T

10BASE-FL

10BASES

10BASES

10BASE2

10BASE-T

10BASE-FL

10BASES

10BASE2

10BASE2

10BASE-T

10BASE-FL

10BASES

10BASE2

10BASE-T

10BASE-T

10BASE-FL

10BASES

10BASE2

10BASE-T

WIN| (=N | W[N] — | WIN (]| —= W[~

10BASE-FL

10BASE-FL

[Tpumitka. MoxHa 3aCTOCOBYBATH PEIITEPH 1 pemiTepHI KOHIIEHTpaTOpH Ha 4,

8, 12 mopTiB.

JOIATOK 2.2

No Hassa OnuHunA KinekicTh
BHUMIPIOBaHHS
OOmagHanasg
1. Pemnitep IIT.
2. Penitepuuii KoHleHTpaTOp Ha 4 mopTa IT.
3. Penitepuuii KoHIIEHTpaTOp Ha 8 IOPTIB IT.
4. PenitepHuii KoHLEHTpaTOp Ha 12 mOpTIB
5.
6.
7.
Martepianu

1. “ToBcTHil” KOaKCiabHUN KaOeh M
2. “ToHKMIT” KOaKClaJbHUN KaOeb M
3. UTP-kaGenp kateropii 3 M
4, Onruynuii Kadelb M
3.
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Taomurs 3.3.1

TOJATOK 2.3

Ilpuxknao euxonanns eapianmy No 2

ERCOayvaTanis EIMESET
K3 EOBEpCE

byoizng 1 =L Bvaiens 2 =
L
0] 18
- ar - -
ROHIIopn 12 EOPHILY 2u
i i
RE kS Pxd [42 £8 1 kd B o9
i i
F | : 1

EXCInyaramin sisHar
HA OOBEpCi

1) Po3paxyHok yacy noaBiiiHOro 060poTy CUTHAJY

Tun Makc. [loyaTkoBUI [IpomixHMt Kinnesuii | 3aTpumka
CEerMEHTY | JIOBXHHA, CEerMEeHT CErMEHT CEerMEHT METp

Ethernet M JIOBXUHU

t0 tm t0 tm t0 tm t1

10BASES 500 11,8 | 55,0 | 46,5 89,8 1169,5]212,8| 0,0866
10BASE2 185 11,8 | 30,8 | 46,5 65,5 [169,5]188,5| 0,1026
10BASE-T 100 153 | 26,6 | 42,0 | 53,3 [165,0|176,3| 0,1130
10BASE-FL 2000 12,3 [212,3| 33,5 | 233,5 | 156,5|356,5| 0,1000
FOIRL 1000 7,8 1107,8] 29,0 | 129,0 | 152,0 |252,0| 0,1000
AUl (>2wm) | 2+48=50 0 5,1 0 5,1 0 5,1 0,1026

dopmyna 1is pospaxyrky: f, = L+t +1,

VY BuOpaHniit koH(irypaiiii Mepexi HauOIbIIHKN HIsAX ckianae 1214 m.

10BASES5 - 10BASE2
t, =99-0,0866 +11,8 =20,3734

t, =400-0,1130+42,0=287,2

t; =400-0,1130+ 42,0 =87,2

t, +t,=311-0,1026 +169,5 = 201,4086
t,+t, +t, +1, +1;, =396,182 <575

10BASES < 10BASE2

t, +t,=311-0,1026 +15,3 = 47,2086
t, =400-0,1130+42,0 =87,2

t, =400-0,1130+42,0=87,2

t, =99-0,0866 +169,5 = 20,3734
t,+t, +t, +1, +1, =399,682 <575

3aTpuMKH B 000X BHUIIAJKaX HE MEPEBULIYIOTh 575 OITOBUX IHTEpPBAJIB, OTXKE
MeperKa Ipare3/iaTHa.
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2) Po3paxyHOK CKOPOYEHHS MisKKAJApPOBOI0 iHTepBaJLy

Tabomurs 3.3.2

Tun cermeHTa [ToyaTKOBHUM CETMEHT [TpoMi>KHMI CETMEHT
10BASES 16 11
10BASE2 16 11
10BASE-T 10,5 8

10BASE-FL 10,5 8

CyMH BeIWYUH CKOPOYEHb MIKKAJPOBOIO I1HTEpPBANy IS YCIX MUIAXIB Yy
oOpaHoi KoH}Irypallii MeHIlle TPaHUYHOI BEIUYMHU B 49 OITOBUX 1HTEpBajax, OTXKE
Mepeka Tmparie3iaTHa.

3) Cxema cipoeKTOBAaHOI Mepexi

90m 90m

é A
O
25l IFC O O o OO 20m
O
y 405m 311w |
2m -E 10BASE-T 2m
v KOHY 1 1} 10BASE2 v
A A
|penv|Tep
20m o0 [e5ine) O OO Ol |25m
e 21,
A
25m O 20m
| 411m
A e ____T M
o i | ey B 400m ] ToASET 4;,.
y BN ——- s Ml e __] A &
A
20m FO 25M
A Q A
A
O OqirO (og]
25m
1OBASE5|
2m
A
) 90m
2om| O 20 [e3llize]
, Q
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4) Cneuudikamis:

No Hassa OnuHUIA KinbkicThb
BUMIPIOBAHHS
O6nagHaHHA
1. Penitep IIT.
2. PeniTepHuii KOHIIEHTpATOp HA 4 MOPTY 1IT.
3.
4. Penitepauit koHeHTpatop Ha 12
MOPTIB
5. MepexeBuil agantep IIT.
Marepianu
6. “ToBcTuit” Kabenb 3 PO3’eMaMu M
N-Tuny Ha KIHIISIX
7. TpancuBepHi kademi 3 15-KOHTaKTHUMHU IIT.
pO3’€MaMM Ha KIHIISIX
8. Tpancusepu IIT.
0. OnroBosnokoHH1 Tpancurepu (FOMAU) IIT.
10. | Barrel-konnekTop N-Tuny s LIT.
117’ €IHAaHHS TEPMIHATOPIB Ha KIHIISX
Ka0eto
11. | N-tepminatop IIT.
12. | N-TepmiHaTop 3 3a3eMJICHHAM IIT.
13. Binpizku «ronkoro» kabdemo ¢ BNC- IIIT.
pO3’€MaMM Ha IBOX KIHIIAX
14. | BNC T-kOoHHEKTOpH LIT.
15. | BNC tepMinaTop 6e3 3a3eMJICHHS IIT.
16. | BNC Tepminarop ¢ 3a3eMJICHHSIM IIT.
17. | Bigpizku kabemnto ¢ po3’emamu RJ-45 IIT.
Ha KIHIIX
18. | OnTnunuii kabenb M
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JlabopaTtopna podora Ne3

JliarHOCTUYHI MepexkeBi YTHJIITH i IX BUKOPUCTAaHHSA

Meta po6oTH: BUBYCHHS METOMAIB KOHTPOJIO 1 MOHITOPUHTY MEpPEX, SKi
noOyaoBaHi Ha 0a3i cteky npotokoniB TCP/IP 3a mormomMororo miarHOCTHYHUAX YTHIIIT
omneparliitnoi cucremu Windows.

TEOPETUYHI BIIOMOCTI
3.1 Agnpecanis B IP-mepexkax

Mepexkesa onepariiina cucrema WINDOWS mictuts Habip yTHIIT, KOPUCHUX
IIPU 11arHOCTHII MEPEXK1, 0 BUKOpUCTOBYE npoTokosu TCP / IP.

OCHOBHUMU 3aBAAHHAMU ITUX YTUIIT €:

- Bu3HaueHHS mapaMeTpiB 1 XapaKTEPUCTUK MEPEXI;
- BusHaudeHHs mpane3naTHOCTI MEPExi;
- Y pa3l HenpaBUIBLHOTO (DYHKIIIOHYBAHHS MEPEXKI - JIOKaji3allis cerMeHTa abo

CEpBICY, [0 BUKJIUKAIOTh HECIIPABHICTb.

['onoBHUMEU TapaMeTpaMy MEpEKEBUX MIJIKIIOUYEHb € X KaHAJIbHI 1 MEpEexeBi
aJipecy Ta 1HII MapaMeTpH, 1110 BILNTUBAIOTh HA pOOOTY MEPEKEBOTO PIBHS.

Koxen xomm'torep B Mepexi Internet (ix mpuifHATO Ha3UBaTH XOCTAMM) Ma€
aJpecH IBOX PIBHIB: KAHAJIBLHOIO 1 MEPEKEBOTO.

KananpHuii agpec XocTta BH3HAYA€THCSI TEXHOJOTIEI0, 32 JOMOMOIOKO SIKOi
3MIACHIOETHCS MOTO MigKIoueHHs A0 Internet. JIims MammH, mo BXOAATH B JIOKAJIbHI
mepexi Ethernet, e Tak 3Banuii MAC-aapec (Media Access Control - ympaBiiHHsS
JOCTYIIOM JI0 CEpEIOBHUIIA) MEPEKHOIO aJlalTepa, IKUi MpU3HAYa€ThCsl BUPOOHUKOM
oOnaJHaHHS 1 € YHIKaJbHUM. {1 1CHYIOUMX TEXHOJOTIN JoKadbHuX Mepexx MAC-
anpeca Mae 48-po3psanuuii hopmat (6 6aiTiB):

- Ilepmmii O6iT BKazye: s oxumHouHoro (0) abo rpymomoro (1) aapecara

IIPU3HAYCHUN KaJp;

- Hactynuwuit 6iT Bkazye, unu € MAC-aapec rinobansHo (0) abo moxansHO (1)

aJIMIHICTPYIOIOYHNM;
- Hactynni 22 6ita € i1eHTudikaTopom GipMu BUpOOHHUKA;
- Momnoami 3 6aifTh NPU3HAYAIOTHCS YHIKATBHUM YHHOM CAMUM BUPOOHUKOM.
MAC-anapecu 3BU4aitHO IPEACTABISIOTHCA B 16-po3psHOT CUCTEeM1, HAITPUKJIIA],

00-E0-4C-78-23-FD. Anpeca FF-FF-FF-FF-FF-FF € mmpokoMoBHOIO.
B sxocti MepexxeBoro anmpecy xocrta Internet BukopuctoByeThes [P-aapec (Internet
Protocol Address), sikuii XxapakTepusye HEe OKpEeMU KOMITIOTEp a00 MapIipyTH3aTop,
a omHe wmepexeBe 3'emHanHsA. [Ipu 3B'a3ky yepe3 mepexy Internet moTpiObHO
rio0aJibHa ~ YHIKQJIBHICTH  apecd, 10  3a0e3MeuyeThCs  PEKOMEHIAIlIIMH
cnermianbHoro miapo3ainy Internet InterNIC (Network Information Center).
[IpoBaitnepu nocayr Internet onepxkyroTh AlanazoHu aapec y miaposaiiis InterNIC, a
MOTIM PO3MOAUISIOTH X MIXK CBOIMH aOOHEHTaMu. Y pasi 130JibOBaHOI Bif Internet
JIOKJIbHOT MepeXi YHIKaJIbHICTh MEPEXKEBOTO aJpecy HeoOXiJIHa JHIIE B il Mekax,
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npu 1poMy IP-agpecu mTOBHMHHI BUOMpaTHCS aJAMIHICTPATOPOM 13 CIELiaJIbHO
3ape3epBOBAHMX ISl TAKUX MEPEXK OJIOKIB «3aKPUTHX» aApec.

VY HalOuIbll TOMIMpPEHIH dYeTBepTid Bepcii mporokoniB Internet (IP.v4) IP-
aapeca sBIsge coOoro 32-0iToBe MABIMKOBE YHCIIO, IO 3alUCYETHCS Y BUTIISI
YOTUPHOX JECATKOBHX uucen (3HaueHHs Big 0 1o 255), po3aiieHuX KparmkaMmu
(mampukian, 192.168.0.1). Anpeca CKIagaeTbes 3 ABOX JOTIYHUX YAacCTHH - HOMEpa
MepexXi 1 HoMepa X0CTa B MEepexi.

[Tpu kmacoBoi mojeni (opMaTyBaHHS aapec 3HAYCHHs MepIIuX OITIB agpecu
BHU3HAYAIOTh, sIKa HOTO YaCTWHA BiTHOCUTKLCS J0 HOMEpPA MEPEXKi, a fKa - 0 HoMepa
XO0CTa, K IMoKa3aHo B Ta0II. 3.1.

Ta6mung 3.1 — KitacoBa mozenb opMaTyBaHHS ajipec

Face 1P anpec HianazoH anpecis
L3 |2e |2 |27 |25 |24 | 253 1o 1% 8 |7 [

A 0 Monepensi Mo aepei 100 136.0.000

B 1§10 Ne <eTH Nz Xoc1a 125.0.0:0-191, 25500

L 11114 MNonepai MrxocTa | 192.0.1.0=-2123.255.255.40

B} 1jijt1j]o anpec TPV multicast 224.0.0,0-730.255,255.255

E 1fili]1]o 3apE32PEOBAHO 240.0.0.0-247.255.255.255

Psin anpec mepex 1 miamMepex € 0COOTMBUMMU:

- Sxmo Beck [P-anpec cknamaeTbes TIIBKK 3 ABIMKOBUX HYJIIB, TO BiH MMO3HAYAE
aapecy TOro XOCTa, IKMM 3reHepyBaB LIEH MaKeET;

- Skmo Bci aABiMiKoBiI po3psaau [P-agpecu xocta piBHI 1, TO MakeT 3 TakuUM
aJpecoM TMPU3HAYCHHS € MTUPOKOMOBHHMM, TOOTO MOBHHEH PO3CHJIATHCS BCIM
XOCTaM, 110 3HAXOISITHCS B TiM K€ MEPEXi, 110 U JHKEPEIo 1bOro MaKeTa;

- Skmo Bci ABiKKkoB1 po3psaau [P-anpecu xocta piBHi 0, TO 1 agpeca Mo3Havae
HE OKPEMUI1 aJipecy, a BCIO MEPEXKY;

- Agppeca 127.0.0.1 o3Hauae mepecwiaHHS B MeEXaX OJHOTO 1 TOTO X XOCTa
(BUKOPHUCTOBYETHCS JJIsl aBTOHOMHOI HaJjlaro/pkeHHst mepeskenoro 113);

- Azpecu 3akpUTHX Mepex (IpUBaTHA MEpEka, Mepeka 1HTEpHET) JIeXaTh B
nianazonax 10.0.0.0-10.255.255.255, 172.16.0.0-172.31.255.255, 192.168.0.0-
192.168.255.255.

3 MeTor0 OUIbIII eKOHOMHOTO po3noainy [P-agpec Mixk KopucTyBayamMu KjiacoBa
MOJIE/Ib BUTICHSETHCA OE€3KJIACOBOIO, MPHU SIKIH BUIUICHHS PO3PAMIB B aapeci, IO
BIIBOJISITBCS JIJII HyMEpallii Mepexi, 3aJa€ThCs CHEIlaIbHUM YOTHUPbOXO0aUTOBUM
KOJIOM - MAacKoio miaMmepexi. Po3psaum macku, BUKOPUCTOBYBaHI JJIsi HyMeparlii
MEpeX, MaroTh TMOOJWHOKI 3Ha4yeHHs. Hampuxman, macka 255.255.255.240 (xon
1111111 1.11111111.11111111.11110000 y naBidKOBiii cucTeMi) BKaszye, IO IS
HyMepallii Mepexi BUKOPUCTOBYETHCS 28 CTapIIuX poO3psiiiB, a i HyMepallii XocTa
- TUIBKKM 4 MOJOIIMX po3psanay BiamoBigHoro IP-agpecu. YacTo 3acTOCOBYETHCS
sammuc [P-aapec Bugy 192.96.10.0/28. Ywucno micist Kocoi pUCKH 03HA4Ya€ KUTHKICTh
OJIMHUYHUX PO3PSIiB B MACIII ITIAMEPEKI.
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IP-agpecu yisi KOHKPETHHX KOMIT'IOTEPIB MOXKYTb  BCTAHOBIIIOBATHCS
aJMIHICTPAaTOPOM MEpPEXi BPYUYHy, IO Ayxke Baxkko. Jlis aBTomaTu3alii mporecy
npusHaueHHss [P-agpec xoctam Mepexi JIOKaldbHOI MEPEXi 3aCTOCOBYETHCS
cnemianbHuit mporokoial DHCP (Dynamic Host Configuration Protocol), skuii
3a0e3nedye craTuyHe a0o nauHamiuHe npusHadeHHs [P-agpec. [lpusnauenni agpecu
dbopmye DHCP-cepep 3a 3anutamu DHCP-kiieHTChKMX — mporpam, 11O
BCTAHOBIIIOIOTHCSI HA OKPEMHX XOCTaX.

[Ipu aBTOMaTtmyHomy cratugyHoMy crnocobi DHCP-cepBep 0e3 BTpydaHHs
orepaTopa mnpucBoroe [P-anpecy Ta iHII mapameTpu KOHGIryparii KiIi€HTa 3 IMyiIy
(mabopy) HasBHUX [P-agpec. Mexi mymy mpu3HAYeHHX aapec 3a7a€ aJMiHICTPATOp
npu koH¢pirypyBanni DHCP-cepBepa. Mix iaentudikatopom kiieHta i noro IP-
aIpecoro 1 paHiie, K 1 MPU pydHOMY MPHU3HAUYEHHI, ICHY€ TOCTIMHY BiJMOBIIHICTS.
BOHO BCTaHOBIIOETHCS B MOMEHT NEPBUHHOrO mnpusHaueHHs cepsepom DHCP IP-
anpecu kimieHrta. [Ipy BCiX HACTYIHUX 3alMTaxX cepBep MoBepTae ToM ke camuii [P-
azpecy.

[Tpu aunamiyHOoMy po3noauiti aapec DHCP-cepBep npusHauae agpecy KI€HTY
Ha OOMEXEHMH yac, 110 Ja€ MOXJIMBICTh 3T0JIOM NMOBTOPHO BHUKOpPHCTOBYBaTH IP-
aZipecH 1HIIUMHU KOMII'TOTEPAMHU.

3.2 BinoOpa:xkenns cumBobHUX aapec Ha [P-agpecu: ciay:xk6a DNS

Komn'torepu BUKOPHUCTOBYIOTH MJi1 B3aeMOJli uuciioBi [P-agpecu, Toal sk JrOAsSM
3py4Hille MpanroBaT 31 cioBeCHUMHU iMeHaMu. 1100 B MepexxkeBux AojaTkax
MOXHa OyJI0 3acTOCOBYBAaTH CJIOBECHI 1MEHa, HEOOXIIHHI MeXaHi3M
nepeTBopeHHs iMeH B IP-agpeca, sikuii peanizoByeTbCs CIIyKOOK JTOMEHHUX
iMeH DNS (Domain Name System) po3noaiieHor0 0a30i0 JaHHX, SKa
MIATPUMYE 1€papXiuHy CHUCTEMYy IMEH i 1AeHTHdIKAIlll XOCTIB B MeEpexi
Internet.

Cnyxx6a DNS npusnadena ais aBtToMatuyHoro noimyky [P-aapecu 3a Bimomum
CUMBOJIbHUM iMeHeM XxocTa. DNS-cepBepu 30epiraioTh 4acTHHY 0a3u JaHUX PO
BIIMOBIAHICTh CHUMBOJIBHUX iMeH 1 IP-ampec. Ilg 06a3a panux posmojijieHa IIo
aaMiHICTpaTUBHUM JoMeHaM Mepexi Internet. Kmientu cepsepa DNS 3naroth IP-
aapecy cepBepa DNS cBoro ajamiHiCTpaTUBHOTO JOMEHY 1 3a mpoTokojiom [P
MepeIaloTh 3aluT, B SKOMY ITOBIIOMJISIIOTH BiJOME CHMBOJIBHE iM'S 1 TIPOCSATH
NOBEPHYTH BiANOBIIHUMN Homy [P-anpec.

Skimo fgaHi mpo 3ampollieHy BIAMOBIAHICTH 30epiratoThesi B 0a3i gaHoro DNS-
cepBepa, TO BiH BiJpa3y IOCHUJIA€ BIAMOBIJIb KIIEHTY, SKIIO * Hi, TO BiH
Hajcuiae 3anuT DNS-cepBepy iHmoro nomeny, sikuii abo cam oOpoOsie
3anuT, a00 nepenae ioro iHmomy DNS-cepepy. Yci DNS-cepBepu 3'enHani
1epapXiyHoO, BIAMOBIAHO /10 i€epapxii JoMeHiB Mepexi Internet.
baza panux DNS Mae cTpykTypy AepeBa, SIKHd HAa3UBA€TbCS TOMEHHUM

MPOCTOPOM iMEH, B IKOMY KOKHHI JJOMEH (By30JI JepeBa) Ma€ iM'st 1 MOKe MICTUTH

nignomenu. Im's qomeny ieHTHdIKye HOro NMoJ0oKEHHs B 11K 06a31 JaHUX CTOCOBHO

0aThKIBCHKOTO JOMEHY, MPUYOMY Kpamkh B IMEHI BIIOKPEMJIIOIOTh YaCTUHH, SKi

BIJIMTOBIIAl0OTh XOCTaM JIOMEHY.
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JlIoMeHr BEpXHBOTO PIBHS MPHU3HAYAIOTHCS JJIsi KOXKHOI KpaiHM, a TakoX Ha
opraHizaiiiiHiii ocHoBi. JlomeHHe iM's OyayeTbCs 3 CJ1B, PO3AUICHUX KpamKamH 1
MICTSTh JATUHCHKI OyKBHM, HH(pU Ta 3HAK «MiHyc» (-). JlomMeHHI iIMEHa MOXKYTh
MICTHTH J10 63 CUMBOJIIB 1 HEUYTJIMBI JI0 pericTpy OyKB, TOOTO BEJIMKI 1 MaJjil JITEPH
BBA)KAIOTHCS OJTHAKOBUMHU.

Opranizanis InterNIC, kepyroua BciM agpecHUM mpocTopoM Internet, a Takox
yCiM TPOCTOPOM 1IMEH, HeJierye ACSKHM OpraHi3ailisM TpaBO BEICHHS JIOMEHIB
MEPIIOTO PIBHA, O SKWX BITHOCSITHCS HACTYIHI «OpTraHi3aiiiHi» 30HU (com -
KoMepliiiiHi, edu - OCBiTHI, OV - ypsAI0Bi, int - MixkHapoaHi, mil - BilickkoBi, net -
oprasizaiiii, o 3a0e3MeuyrTh poO0Ty MEpexKi, Org - HeKOMepIliliHI opraHizaiiii, biz
- Te X came, o 1 com, info - iHpopmariiiHi pecypcu), a TakoX OiIbIIE JTBOXCOT
«reorpadiuHux» AoMeHiB (ru i su - Pocis, uk - BenukoOpuranis , de - Himeuunna,
fr - ®panuis, va - Ykpaina i T.14.).

BiracHuk m0MEHHOT 30HM MOXKE OPraHi3OBYBAaTH B Hiil OyIb-sKi HIIIOMEHH 1
neneryBatd  (yHKIIT aAMIHICTpYBaHHS IUX MIJIOMEHIB 1HIIMM OpraHi3aiism.
[linmoMeH CTBOPIOETHCS IUISAXOM JIOMUCYBaHHSA IO IMEHI JOMEHY IIe OJHOIO
BIJIOKPEMJICHOTO TOYKOIO cJioBa 37iBa. KojkeH JOMEH Mae yHIKaJIbHE 1M'sl, a KOKEH 3
MiJJIOMEHIB Ma€ yHIKajdbHE IM'sl ycepeauHi cBoro goMmeHy. KokeH XocT B Mepexi
Internet 0HO3HAYHO BU3HAYAETHCS CBOIM MOBHUM JOMEHHUM IM'SIM, SIK€ BKJIIOYAE
IMEHa BCIX JIOMEHIB 10 HAmpsIMKY BiJ XocTa A0 KopeHs. [Ipukman moBHoro DNS-
iMeHi: alice.pnzgu.ru.

3.3 CucremMHi yTHiIiTH MepekeBOi JiarHOCTUKH

3.3.1 ¥Yruaira ipconfig
YTunita ipconfig mpusHaueHa s TEPEeBIpKH MPABHIBHOCTI KoHpiryparrii
TCP/IP nns omepariiinoi cucremu Windows. BuBoauTh 3HaYeHHS IS MMOTOYHOT
koH(pirypaii cteka TCP/IP: MAC- 1 IP-agpec, macky migMepexi, aapec U3y 3a
3amoBuyBaHHsIM, asipecu cepepiB WINS (Windows Internet Naming Service) 1 DNS,
Bukopuctanusa DHCP.
[Ipu ycynenni necnpaBHocTeit B mepexi TCP/IP cnig crouaTky mepeBipuTH
MpaBUIIBHICTH KOH(DIrypailii 3a JOMOMOTOI0 YTHIITH ipconfig.
Cunrakcuc ytunitu: ipconfig [/ all] [/ renew [adapter]] [/ release [adapter]].
[TapameTpu (TyT 1 1aji B KBaAPAaTHUX JYKKax BKa3aHl HEOOOB'sI3KOB1 MapaMeTpu):
- all Bumae Bech CIMCOK MapaMeTpiB, 0€3 I[LOTO KJIH0Ya BiIOOPAKAETHCS TIIHKU
[P-anpeca, macka 1 IIUTIO3 32 YMOBYAHHSIM;
- renew [adapter] oHoBmoe mapameTpu koHbpiryparii DHCP qns 3a3HaueHoro
MEpEeXXHOTO ajanrepa im'sm adapter;
- release [adapter] 3BinbH€ Buninennit DHCP IP-aapec.
Takum umnoM, ytwimita ipconfig (puc. 3.1) mgo3Bossie 3'scyBaTd, 4Yu
1HiIlad130BaHa KoHQIrypais 1 uu He nyomoroThest [P-anpecu:
- sKIIO KOHGIryparis iHiax30BaHa, To 3'aBistoThes [P-anpeca, macka, 1uio3;
- sxmio [P-anpecu ny6morothes, To macka Mmepexi oyae 0.0.0.0;
- sxmo npu BukopuctanHi DHCP komm’totep He 3mir otpumatu [P-aapecy, To
BiH Oyze gopiHtoe 0.0.0.0.
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Pucynox 3.1 — BimoOpaxeHHs! BCTAHOBJIEHUX HAa KOMIT FOTEP1 MEPEKEBUX
KoH(pirypaiiit yruiitoro ipconfig

3.3.2 ¥YTujira ping

Yrunita ping (Packet Internet Grouper) BUKOPUCTOBYETHCS JUIsl TEPEBIPKH
koH(pirypamii TCP/IP 1 miarHocTMKM TOMWIOK 3'enHaHHs. BoHa Bu3Hauae
JOCTYIHICTD 1 (PYHKI[IOHYBaHHSI KOHKPETHOT'O XOCTa - OyAb-sIKOI'O MEPEHKEBOTO
NPUCTPOI0, W0 OOMIHIOETBCA 1H(OPMALED 3 IHIIUMH MEPEKEBUMU
npuctposiMu 1o TCP/IP. Bukopucranus ping € kpaumil cnoci0 nepeBipKu
ICHYBaHHSI MapUIPyTy MIXK JIOKQJTbHUM KOMIT'FOTEPOM 1 MEPEKHUM XOCTOM.

Komanga ping mnepeBipsie 3'€qHaHHS 3 BIJUIAJIEHUM XOCTOM ILISIXOM TOCHJIKH [0
HbOro exo-rnakeTiB npotokony ICMP (Internet Control Message Protocol) 1
MIPOCITYXOBYBaHHS €XO0-BianoBifcii. Ping BUBOIUTH KUIBKICTh TEpPEIaHUX Ta
npuitHATUX TakeTiB. KokeH MpUifHATHI TakeT NepeBipsSEThCS BIAMOBIAHO 3
nepelaHuM TOBIJOMJICHHSAM. SIKIIO 3B'A30K MDK XOCTaMHM TIOTaHUM, 3
MOBITOMJICHb pPing CTaHE SICHO, CKIJIbKU MaKeTIB BTPAUYCHO.

[To 3aMOBUyBaHHIO MEpPEalOThC YOTUPH €XO-TaKeTa TOBKUHOI0 32 OaiiTa, 110
MPEICTABIISAIOT, COOOI0 TMOCHIIOBHICTH CHMBOJIB ai(aBiTy B BEPXHHOMY PEriCTpi.
Ping no3Bojsie 3MIHUTH PO3MIpP 1 KUIBKICTh MaKeTiB, BKA3aTHU, YU CJiJ] 3alIUCyBaTH
MapIIpyT, SKH BOHA BUKOPUCTOBYE, SIKYy BEJTMUUHY Yacy KUTTS BCTAHOBIIOBATH, YU
MOKHa (pparMeHTyBaTH nakeT 1 T.1. [Ipu oTpuMaHH1 BIANOBIAL B TIOJII BU3HAYAETHCS,
3a AKWW Yac (y MUTICeKYH/aX) MOCIaHUM MakeT JOXOJUTH J0 BIAJAJICHOrO0 XOCTa 1
MOBEPTAETHCS Ha3aA. Tak sIK 3HaYCHHS 3a 3aMOBUYYBAHHSM JJISl OUiKYBaHHS BIATYKY
JnopiBHIOE 1 ¢, TO BCl 3HAYE€HHS JOaHOro mojsg Oyayte menme 1000 mc. SAkimio
BUXOJUTHh TOBiAOMIIeHHsI «llepeBuilieHO 1HTEpBand OYIKYBaHHS», TO, MOXJIMBO,
301IbIIEHHSI Yacy OYiKyBaHHS BIATYKY JO3BOJIMTH MAaKeTy MIWIU 10 BIAIAJICHOTO
XOCTa.

[Ipu xopHrCTYBaHHI YTUJIITH ping CIiJ aM'ITaTu:
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- 3aTPUMKA, SIKa BU3HAY€Ha YTUJIITOI0, BUKIMKAHA HE TUIbKU MPOIYCKHOIO 3JaTHICTIO
KaHaTy Mepenadl JaHuX JI0 MEePeBipsA0Y0i MaIllMHU, ajie 1 3aBaHTaXEHICTIO 1€l
MalIuHY;

- JIesdKl cepBepd B IUIAX O€3MeKM MOXKYyTh HE TOCHJIATH €XO-BiAMOBII,

OCKUIBKU 3 YTUJIITH ping MOXE NMOYMHATUCS XaKepChbKa aTaka.

Ping mMoxHa BUKOPHCTOBYBATH JIJIsi TECTYBaHHA SIK 3 JOMEHHHMM IM'IM XOCTa,

Tak 1 3 oro IP-agpecom. Skimo ping 3 IP-agpecom BukoHamacs ycmiiiHo, a 3 iM'M -

HEBJIaJI0, IIe 03Havae, o IpodieMa Mmosrae B po3i3HaBaHHI BiMTOBITHOCTI aapecH

Ta IMEHI, a HE B MEPEKEBOMY 3'€ THAHHI.

Cunrakcuc: ping [-t] [-a] [-n count] [-l length] [-f] [-i ttl] [-v tos] [-r count] [-s
count] [[-j host -list | [-k host-list]] [-w timeout] destinationlist. TlapameTpu:

- -t BukoHye komaHpay ping no nepepuBanHHs (Ctrl-Break - noauButHCs
craTucTUKy 1 npoaosxutu, Ctrl-C - nepepBatu BUKOHAHHS KOMaH/IN);

- -a J03BOJISIE BU3HAYUTH JIOMEHHE 1M's BIJJJAJIEHOrO0 KOMITHOTepa 3a Horo IP-
azipecom;

- -n count TOCWIA€ KUIbKICTh MakeTiB Echo, BkazaHe mapaMeTpoMm count (3a
3aMOBUYYBaHHSM TEPEIAETHCS YOTUPH 3aITUTY);

- -l length nocwiae makeTn MOBXKUHOIO length OGalT (MakcMMaiabHA JTOBXHHA
8192 Gaiitn);

- -f mocuiae TMmakeT 3 BCTaHOBIEHWM TmpamopoMm «He d¢parmMenTyBaTtmy,
3a00pOHHUM (PparMEHTOBAHICTh MAKETY HA TPAH3UTHUX MApPUIPYTU3ATOPAX;

- -1 ttl BCTAHOBIIIOE YaC XKUTTS MaKETy B BENWUYUHY ] (KOKEH MapiIpyTu3aTop
3MeHInye Il Ha OauHUIO0, TOOTO Yac KUTTSA € JIYWIBHUKOM MPOHICHUX
MapHIpyTH3aTOPIB (XOMIB));

- -y tos BCTAHOBIIIOE€ 3HAYECHHS TOJII «CEPBIC», IO 3a/Ja€ MPIOPUTET OOPOOKH
MaKeTa;

- -r count 3amMKCy€ NUIAX BHUXITHOTO TMAaKETy Ta MOBEPTAIOUOTO TaKeTa B IOJI
3amucy NUIsIXy, count - Big 1 10 9 XOCTiB;

- -§ count 3aJae MaKCHUMaJIbHO MOXIJIMBY KUIBKICTh TEPEXOAIB 3 OJHI€L
miaMepexi B HITY (XOTiB);

- -j host-list HanpaBis€e TaKeTH 3a JOIMOMOTOI0 CIIMCKY XOCTIB, BU3HAYCHOTO
napameTpoM host-list.), MakcuManbHa KUTBKICTh XOCTIB JIOPiBHIOE 9;

- -k host-list nanpaBisie MakeTH 4Yepe3 CIHUCOK XOCTiB, BU3HaueHuil y host-list,
NpUYOMY 3a3HA4Y€HI XOCTM HE MOXYTb OyTH PO3AUICHI MNPOMIKHUMU
MapuIpyTH3aTOpaMu (AKOPCTKa CTATUYHA MapIIPyTH3aLlis);

- -w timeout BKa3zye 4ac OUIKyBaHHs fimeout BIANOBIAl B BIIJaJIEHOTO XOCTa B
MUJTICEKYHaX (3a 3aMOBUYYBaHHSM - 1c¢);

- -destination-list Bka3ye BiJJaJIeHU BY30J1, O SKOTO HEOOXI1JHO HANpaBUTH
nakeTu ping, Moxke O0ytu iM'sim xocta abo [IP-agpecoro mammHy.

Ha nmpaktuii y ¢opMati KoMaH 1 HaW4dacTIIie BUKOPUCTOBYIOTHCS OMITIT
-ti-n.
[Tpuknan poboTH yTUITITH ping 300pa)kKeHO HA PUCYHKY 3.2.
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Pucynok 3.2 — npukiaa BUKOPUCTAHHS YTHIIITU ping

YTunita ping Moxe BUKOPUCTOBYBATHCS TAKUMHU CIIOCOOAMH:

1. Jna mnepepipku Toro, mo TCP/IP BcraHoBiaeHud 1 NpaBUIBLHO
HaJAIITOBAaHUM Ha JOKAJIBHOMY KOMIT'IOTEp1, B KOMaH/1 ping 3aJa€ThCs aJpec MeTi
3BOPOTHOTO 3B's13Ky: ping 127.0.0.1.

SIK110 TecT yCHIIIHO MPOMJIEHO, TO BU OTPUMAETE TAKY BIJITOBI/Ib:

Bignosinnb Bix 127.0.0.1: unciao 6aiit = 32 yac <lmc TTL =128
Binnosiae Bix 127.0.0.1: uyncio 6aiit = 32 yac <Imc TTL =128
Binnosiae Bix 127.0.0.1: uyncio 6aiit = 32 yac <Imc TTL =128

Bionoeiow 6i0 127.0.0.1: uucno 6aiim = 32 yac <Imc TTL = 128

2. 11100 mepexkoHATUCS B TOMY, IO KOMIT'FOTEP MPABWIBHO JOJIaHUN B MEPEXKY 1
[P-anpeca He AyOmrO€THCS, BUKOPUCTOBYEThCsS [P-aipeca nokaqbHOTO KOMITHOTEpA:
ping IP-adpec_nokanvnoz2o_xocma.

3. IIlo0 mnepeBipuTH, 110 LUIO3 32 3aMOBUYBAaHHSM (YHKIIIOHYE 1 MOKHA
BCTAHOBUTHU 3'€THAHHA 3 OyIb-SIKUM XOCTOM B JIOKQJbHIM Mepexi, 3amaeTbcs [P-
ajZpeca I3y 32 3aMOBUyBaHHAM: ping IP-adpec _winio3a.

4. Jlna mepeBipKH MOKJIMBOCTI BCTAHOBJICHHS 3'€THAHHS 4Yepe3 MaplIpPyTU3aTop B

KoMaHAl ping 3anaetbest [P-anpeca Bigmanenoro xocrta: ping  IP-

aopec_8i00aj1eHHO20 XOCMa.

3.3.3 ¥Yruiira tracert

YTunita tracert (trace route) 103BOJSIE  BUSABISITH  TOCIITOBHICTh
MapHIpyTH3aTOpiB, 4Yepe3 SKi MpoxoauTh [P-maker Ha MIIAXy A0 TMYHKTY CBOTO
MPU3HAYCHHS IUISIXOM BUBYEHHs MoBigomiieHb ICMP, sxi HajacuimarTbCs Hazand
MPOMIKHUMH MapIIpyTU3aTOpaMHu.

YTunita tracert npaioe TAKUM YUHOM: BIJICUJIAIO 110 TPU MPOOHUX €XO-TIaKeTH
npotokoiy ICMP 3 TTL = 1 Ha By301 NpU3HAYECHHSA, NEPIIMKA MapIIPyTU3ATOP
nonuie B Komm'toTep-mkepeno nosigomiieHHss ICMP «Yac Buiimosy». Ilotim TTL
30UIBIIYETHCS HAa | y KOXHIM HACTYMHIA MOCHWIII JIOTH, MOKH TAKET HE JOCSITHE
XO0CTa Mpu3HaueHHs a00 He Oyje NOCITHyTa MaKCUMAaJIbHO MOXJIuBa BenmunHa TTL
(3a 3amoBuyBaHHsM 30).
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IM's mamuHu Moxke Oytu iM'sm xocta abo I[P-ampecom mammuu. Buxigna
iHopMarlis siBasi€e cO00K0 CIMUCOK XOCTIB, MOYMHAIOUM 3 TEPIIOTo IUII3Y 1
3aKIHYYIOYM MYHKTOM Tpu3HayeHHs. Ha expaH mpu 1iboMy BUBOIUTHCS 4ac
OYIKYBaHHS BIJIMOBII HA KOXKEH IaKeT.

VY TuX BUNaJKax, KOJU BUAAJICHUN BY30Jl HE MOKHA JOCSTTH, 3aCTOCYBAHHS YTHIIITH
tracert OLIBII 3pydYHO, HIK ping, OCKUIBKM 3 1ii JOMOMOroI MOXKHA
JIOKaJTi3yBaTH PailoH Mepexi, B KK € TPOOJIEMH 31 3B'I3KOM.

SIKII0 BUHUKIM NpoOJeMH, TO YTWIITa BHUBOJUTh Ha eKkpaH 3ipouku (*) abo
MOBIAOMJICHHSI TUITY «3a/laHa Mepexa HeOCTyITHa», «Hac BUMIIIOBY.

Cnig mam'sTaTd, 00 JACSIKI MapIIpyTH3aTOPU TMPOCTO 3HUIIYIOTh TAKeTH 3
BuuepnanuM TTL 1 He OynyTh BUAHI YTUIIITI tracert.

Cunrakcuc ytumitu: tracert [-d] [-h maximum_hops] [-j host-list] [-w timeout]
destination-list. [lapameTpu:

- -d BKa3ye, 1110 HE MOTPIOHO PO3MI3HABATH aIPECH JJIsI IMEH XOCTIB;

- -h maximum_hops Bkazye Ha MaKCHUMaJbHy KUIBKICTHh XOMIB (3a
3aMOBYYBaHHM - 30);

- -j host-list Bka3zye HEKOPCTKY CTaTUYHY MapIIPyTHU3AI[II0 BiANOBIAHO 10 host-
list;

- -w timeout BKa3ye, 110 MOTPIOHO OYIKYBAaTHU BIAMOBIIb HAa KOXKEH €XO-MAaKEeT
3aJ]aHe YMCIIO MC;

- -destination-list Bkazye BiIJajIeHUI BYy30J1, 0 SIKOTO Tpeba HAIIPaBUTH MAKETH
ping.

[Ipuknan poboTH yTUIIITHU fracert HaBeJEHO HA puc. 3.3.
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Pucynok 3.3 — IIpukian BUKOpUCTaHHS YTUIIITH tracert

3.3.4 Yruiira arp

Yrunita arp (Address Resolution Protocol - TIpOTOKOJ J03BOJIy aJpec) JT03BOJISIE
KepyBaTu Tak 3BaHUM ARP-kemem - Tabmuriero, ska BUKOPUCTOBYETHCS IS
Tpancysuii [P-ampec y BiAmoBimHI JoKalbHI angpecu. 3amucu B ARP-kemni
dbopmye ipotokos ARP. Skio HeoOXigHUM 3amuc B TaOIUIll HE 3HANUIEHO, TO
nporokon ARP BiampaBise MHMPOKOMOBHUM 3amUT JI0 BCIX KOMII'IOTEPIB
JIOKAJIHOI MIMEPErKi, HaMaraltouuch 3HalTH BlIacHUKa aa”oro [P-agpecwu.

51



VY ke MOXYyTh MICTUTHCS JBa THIM 3alMCIB: CTaTW4HI 1 JuHamiyHl. CTaTU4H1

3alUCH BBOJSTHCS BPYYHY 1 30epiraroTbcsi B Kelll NOCTiHHO. JluHamivHi
3aliCH TIOMIMIAIOTBCS B KEII B pe3yjbTaTi BUKOHAHHS ITUPOKOMOBHHX
3anmuTiB. 71 HUX ICHY€E TIOHSTTS 4acy KUTTS. SIKIIO TPOTITOM MEBHOTO Yacy
(3a 3aMOBYYBaHHAM 2 XB) 3anuc He OyB MoTpiOeH, TO BiH BuaAIIeThcs 3 ARP-
KeIry.

Cunrtakcuc yTumiitu: arp [-s inet_addr eth_addr] [-d inet_addr] [-a]. [TapameTpu:

-s inet_addr eth_addr 3aHocuTh B K€l CTATHYHHUN 3aIIMC 13 3a3HayeHuMH [P-
aapecom 1 MAC-anpecoro;

-d inet_addr Bunanse 3 xeury 3anuc Juig nesHoro [P-anpecu;

-a Teperyiigae BMICT Kellla s BCIX MEPEXKEBHX aJanTepiB JIOKaJIbHOTO
KOMIT'tOTepa, sIK 300pakeHo Ha puc. 3.4.

I HEl
AHHAHHYSSTHHE

Pucynox 3.4 — Ilpukiiag BUKOPUCTAHHS YTHIITH arp

3.3.5 YrTuiaira netstat

YTunita netstat BUBOAUTH CTATUCTUKY NPOTOKOMIB 1 moTouyHux TCP / IP 3'eqnans 1

Ma€ HACTYITHUW CHUHTAKcucC: netstat [-a] [-e] [-n] [-S] [-p name] [-r] [interval].
[TapameTpu:

-a BigoOpakae MOBHY 1HGOpPMAIlII0 MO BCiX 3'€IHAHHSAX 1 MOPTaM, Ha SKUX
KOMIT'FOTEp YeKae 3'€THaHHS;

-e BijoOpaxkae ctatuctuky Ethernet (e ki1tou MoOKe 3aCTOCOBYBATHCS Pa3oM
3 KIJIFOUEM - §);

-n BijoOpakae aapecu 1 HOMEpPH TOpPTIB B 4HUCIOBOMY (Qopmari, 06e3 ix
MEePEeTBOPEHHS B CHMMBOJBHI iMeHa DNS 1 B Ha3By MepeKeBHX CIyxkO, IO
pOOUTHCS 32 3aMOBUYBAHHSM

-p name 3anae BigoOpaxeHHs iHGOpMAaLl sl TPOTOKONY name (JOIMyCTUMI
3Ha4YCHHS name: tcp, udp ado ip) 1 BUKOPUCTOBYETHCS PA30M 3 KITIOUEM §;

-r B1100pakae BMICT TaOIMIIl MapuIPyTiB (TaOIUIS MapIIpyTU3allii);

-s BigoOpaxkae OKJIAgHy CTaTUCTHKY IO TpoTokonax. [lo 3amMOBYECHHIO
BuBoaAThCs naHi s TCP, UDP i IP. Kirou p no3Bossie 3amatu BUBiA JTaHUX
0 TEBHOMY TMPOTOKONY, KItOU interval 1HIIIIOE TIOBTOPHUN BHUCHOBOK
CTAaTUCTUYHHX JAHUX Yepe3 BKa3aHUU B CEKyHAaX 1HTepBaJ (y IbOMY BUIAIKY
JUTSI IPUTTMHEHHS BUBEJICHHS JaHUX Tpeba HatucHyTHu kiasim Ctrl + C).

PGBYJ'IBTaTOM BUKOHAHHA KOMaHIH € CIIMCOK aKTHUBHHUX HiI[I(J'IIO‘-IeHB, B SIKUM BXOIATH

BCTAHOBJICHI 3'€/THaHHS 1 BIIKPUTI opTH (puc. 3.5).
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Pucynox 3.5 — Ilpukian BiloOpa)keHHs yTHIIITOIO netstat BCTAHOBICHUX
Ha koM torepi TCP-3’eqnanp

Binkputi TCP-nmoptu no3naudarotecsi y KosoHUl «Cran» psakom LISTENING -
MAaCMBHO BiAKpUTI 3'egHaHHs («ciayxoB» cokern) abo ESTABLISHED -
BCTAHOBJIEHI 3'€/THAHHS, TOOTO BKE€ BUKOPUCTOBYBaHI MEPEKEBUMU CEPBICAMHU.

YactrHa MOPTIB MOB'A3aHa 3 CUCTEMHUMHU cayk0amu Windows 1 BITOOpaxaeThCsl HE
3a HOMEpOM, a 3a Ha3BOIO - epmap, microsoft-ds, netbios-ss ta iu [loptu, mo
HE BIJHOCATBCS JI0 CTaHJAPTHUX CIyk)0am, B1IOOPa)KarOThCS 38 HOMEPAMHU.
UDP-noptu He MOXyThb IepeOdyBaTH B pI3HHUX CTaHax, TOMY CIeliajibHa
no3nayka LISTENING B ix BigHomIeHHI He BUKOpUCTOBYeThbes. Ak 1 TCP-
MOPTH, BOHU MOXKYTh BIIOOpakaTUCS 32 IMEHAMH YU 32 HOMEpaMHu.

3.3.6 YTuiira nslookup

Yrunita nslookup npvsHadena st BUKOHaHHS 3anuTiB 0 DNS-cepBepiB Ha 103B1I
iMeH B [P-ampecm Ta B mpocTOMy BHUIAAKy MAa€ HACTYNHHUH CHHTAKCHC:
nslookup [host [server]]. napameTpu:

- host - noMeHHe iM's X0CTa, sike Mae OyTu nepeTBopeHo B IP-anpecy;

- server - anpeca DNS-cepBepa, sikuil Oyse BUKOPHCTOBYBATHUCS ISl JO3BOJLY
iMeHl. SIKIIo 1el mapameTp OmmyIieHui, To OyayTh BUKOpUcTaHi agpecu DNS-
cepBepiB 3 mapameTpiB HacTtpoiiku mpotokorny TCP/IP (BimoOpakaroThes
YTHIITOIO ipconfig).

PesynwTaTn Bukonanus komauau nslookup 306paxeno Ha puc. 3.6.
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Pucynok 3.6 — [Ipuknan BinoOpaxenns yruiitoro nslookup
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[Tepuri nBa psiaku BianmoBial MicTATh iM'a 1 IP-agpec DNS-cepBepa, sikuii 0yB
BUKOPHUCTAHUN IS TO3BOJIy 1IMEH1. HacTymHI psiiKu MICTATh peajbHE JIOMEHHE 1M's
xocta 1 Moro IP-ampecy Ta Bka3iBky Nonauthoritative answer, 10 03Hayae, IO
BIJINOBIJIb oTpuMaHa He 3 DNS-cepBepa, BIANOBIAAIBHOIO 3a 30HY penza.ru. Takox
MOXxe OyTH PHUCYTHIM psiiok Aliase, sikviii MICTUTh aJIbTEPHATHBHI IMEHA IITYKAHOTO
cepBepa.

3.3.7 Cepsic Whois

[Ipu TpacyBaHHi MapmipyTiB abo MepeBipii AOCTYMHOCTI XocTa B Internet
4acTO BWHUKAE HEOOXiAHICTH BU3HAYUTH 3a IP-agpecoM xocTa HOTO HOPUIAIHOTO
BJIACHUKA 1 KOHTAKTHI JaHl HOTO aaMiHICTpaTOpa.

VY BiHOIIIEHHI TOMEHIB APYroro piBHSA I iHGOpMaIlis CTa€ BUTHHO AOCTYITHOIO
u1st OyAb-sIKOTO KOopucTyBada mepexi Internet yepes cepsic Whois. On-line cepicy
Whois moxxHa oTpumaTu uepe3 popmy Ha CTOpiHII cailTy http://www.nic.ru/whois.

3.4 3aBaaHHdA Ha J1a00paTOPHY POOOTY

3.4.1. 3a A0MOMOTOI0 YTWJITH iIpconfig, 3amylieHoi 3 KOMaHIHOTO psKa,
BU3HAUMTH 1M's, [P-aapecy Ta Q13MuHy agpecy OCHOBHOTO MEPEKEBOro 1HTEpPeiicy
komm'torepa, [P-anpeca nuto3y, IP-anpecu DNS-cepepiB 1 Bukopuctanus DHCP.
Pe3ynbTaTu mpeACTaBUTH Y BUTJIS1 TAOIHIIL.

3.4.2. 3a pmomomoroio ytunité nslookup BusHaunmtu IP-ampecy omnoro 3
BIJIJTAJICHUX CEPBEPIB, TOMEHHI IMEHA SIKMX BKa3aH1 B Ta0J. 3.2.

Tabnuug 3.2 — JloMeHu IMEH BiJiJTaJIEHUX CEPBEPIB

Ne Bapianty | Anpec Ne Bapianty | Anpec

| tntu.edu.ua 11 ternopol.ter.slando.ua
2 net.pnz.ru 12 mypenza.ru

3 mon.gov.ua 13 www.Kyivstar.ua

4 penza.vt.ru 14 google.com.ua

5 fcnyva.te.ua 15 WWW.penza-gsm.ru
6 WWwWw.penza.ru 16 WWW.rozum.org.ua
7 www.facebook.com | 17 svidok.com

8 www.ukr.net 18 forum.te.ua/

9 penza.citydom.ru 19 20minut.ua

10 www.gismeteo.ua | 20 ex.ua

3.3.3. 3a J0MOMOro YTWIITH ping TEPEeBIPUTH CTaH 3B'SI3KY C OyAb-SIKUMH
KOMIT'IOTEpPOM 1 IIUTFO30M JIOKAJIbHOI MEpEeXi, a TaKoXX 3 OJHHM 3 BIJJaJICHUX
cepBepiB, TOMEHHI iMEHa SKUX BKa3aHi B Ta0. 3.2.

Yucno BiMPaBIsSIOUMX 3aMUTIB Ma€ cTaHOBUTH He MeHmie 10. J[ms koxkHOTO 3
JOCIIKYBAaHUX XOCTIB BimoOpasutu y Bumsial Tabmumi  [P-agpeca  xocta
MPU3HAYEHHS, CEPEIHIN Yac MpUioMy-Tiepeiadi, BIICOTOK BTPauYE€HUX MaKEeTIB.
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3.3.4. 3a gomomororw yTtwiiTH arp nepeBiputu ctaH ARP-kemry. I[IpoBectu
MIHTYBaHHS SKOTO-HEOY/lb XOCTa JIOKaJIbHOI Mepexi, aapecy SKoro He OyJo
BimoOpaxkeHo B kemil. IloBropHo Bigkputu ARP-kem 1 mOpokKoHTporOBaTH
Mou(diKalio Horo BMICTy. YSBUTH oTpuMaHi 3Ha4eHHs1 ARP-kerty y 3BiTi.

3.3.5. IIpoBectu TpacyBaHHS OJHOTO 3 BIJJAJICHUX XOCTIB y BIJAMOBIAHOCTI 3
BapiaHTOM, 0OpanuMm y 11. 3.3.2. SIKIo € BTpaTH MaKeTiB, TO JJIS BiAMOBIIHUX XOCTIB
CepenHii Jac MPOXOKEHHsSI HEOOX1JHO BH3HAYATH 3a JIOMOMOTOI0 YTHIIITH ping 10
10 makeTtam. Y 3BiTi IPUBECTH KOIIIO BiKHA 3 pe3yabTaTaMu poOOTH YTHIIITH fracert.

BuszHauuTu OUISTHKY MEpeXi MK JBOMa CYCIAHIMH MapuIpyTH3aTOPaMH, SKH
XapaKTepU3yeTbCs HaWOUIBIIO 3aTPUMKOIO TPHU TMepecwiaHHl makeTiB. s
3HAWJEHUX MapHIpyTU3aTOpiB 3a gonomoror ceppicy Whois BU3HAUUTH Ha3BY
Oprasizaiiii Ta KOHTAaKTHI JaHi ajaMiHicTpaTopa (Ten., e-mail). Otpumany
iHpOpMaIlit0 TPUBECTH B 3BITI.

3.3.6. 3a 1onOMOror yTWIITH Rnetstat MOAUBUTUCA aKTUBHI TTOTOYHI MEpEKEBI
3'€eTHAHHA Ta iX CTaH HA BAIIOMy KOMII'FOTEPI, 1JIs YOTO:

- 3allyCTUTH KUIbKa €K3eMIUIApiB BeO-Opay3epa, 3aBaHTaXHMBIIM B HHUX pPi3HI
CTOPIHKH 3 P13HUX BEO-CaMTIB (32 BKa31BKOIO BUKJIa/1a4ya);

- 3akputh Opay3epu 1 3a JONOMOTOIO nelstat TEPEBIPUTH 3MIHE CIHCKY
MEPEKEBUX IMiAKITIOUYCHbD.

[TpokoHTpOMIOBAaTH MEpEKeBi 3'€qHAHHS B peaqbHOMY MacmTadl dYacy, s

4Oro:

- 3aKpHUTH paHIilIe BIAKPUTI MEPEXKEB] JOJATKH;

- 3allyCTUTH 3 KOMaHJHOIO psAJKa YTWIITY Retstat, 3aAaBIIM YUCIOBUN (hopmaT
B1JIOOpayKEHHS aJpec 1 HOMEPiB MOPTIB 1 MOBTOPHUI BUBI 3 nepiogom 20-30 c;

- B OKpPEMOMY BiKHI KOMaHJIHOTO DsI/IKa 3allyCTUTH YTUJIITY pPing B PEXKUMI «JI0
nepepuBaHHs»;

- crocrepiraTd BigoOpakeHHsSI nelstat, TIOTOYHOI CTaTUCTHKH MEPEKEBUX
JIOJTATKIB;

- 3a nonoMoroto kiasim Ctrl + C mociiIoBHO 3aKpUTH YTUJIITU ping 1 netstat.

VY 3BITI NpHUBECTH KOMIi BIKOH 3 pe3yJbTaTaMH poOOOTH YTWIITH Retstat 3
MOSICHEHHSIM 110 BIJIOOPaKAETHCSI.

3micT 3BiTY
3BIT MOBUHEH MICTUTH HACTYIIHI PO3JALIH:
1. Ha3Ba, mety poGoTH

2. Onuc BUKOHAHUX JAOOPATOPHUX 3aBlaHb, 3 BHUCHOBKAMH JI0 KOXHOTO
3aBJIAHHSA
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JlaGopaTopna podora Ne4
Mexamni3m aapecaunii B [IP-mepexax

Meta po060TH: BUBUUTH ajpecarlito, 3araibHy Kiaacudikallito aapeciB B CTEIl
TCP/IP, npunumn npusHadeHHs [P-aapec By3iaM oKpeMHX IMiAMEPEK.

TEOPETHUYHI BIZIOMOCTI
4.1 Tunu agpec crexa TCP/IP

VY creui TCP/IP BUKOPUCTOBYIOTHCSI TPU TUITH aJIpEC:
— JIOKaJbHI (3BaHI TaKOXK amapaTHUMH)
— [P-anpecu
— CHMBOJIbHI JOMEHHI IMEHa

4.1.1. JlokanbHi aapecu

JlokaabHuii aapec B tepMminosorii TCP/IP - ne Takuii Tun agpecu, SIKUU
BUKOPUCTOBYEThCS 3aco0aMu 0a30BOi TEXHOJIOTIT ISl JOCTABKU JIaHUX B MeXax
MIJIMEPEKI, KA cCaMa € EIEMEHTOM CKJIaJ€HOT IHTEPMEPEKI.

VY pi3HUX TiaMepekax TOMYCTHMI pi3HI MEPEeXKEBl TEXHOJOTIi, Pi3HI CTEKH
MPOTOKOMIB, ToMy Tipu cTBopeHH1 creka TCP/IP Bxke 3azmanerinap nepemdayanocs
HASIBHICTh P13HUX THITIB JIOKAJIIbHUX aJpecC.

S0 migMepekero IHTepMEepexi € JoKalbHa Mepeka, TO JIOKajlbHa ajJipeca -
ne MAC-aapeca, sKka MNpPU3HAYAETBCS MEPEKEBUM aJlanTepaM 1 MEpPEKEBUM
iHTepdenicaM MapIIpyTHU3aTOPIB.

MAC-aapecu npu3HAYarOTHCS BUPOOHUKAMH OOJAHAHHS 1 € YHIKaJIbHUMH,
TOMY IIIO YIIPABIISIFOTHCS [IEHTPATi30BaHO.

JI71s BCIX ICHYIOUMX TEXHOJIOT1H JokanbHuX Mepexxk MAC-anpeca mae ¢hopmar
6 Oaiit, Hanpuknan 11-AO-17-3D-BC-01.

Tpeba BIO3HAYMTH, IO OCKUIBKM MNpoTokon I[P Moxke mpamoBatu 1 Haj
POTOKOJIAMU OLIBII BUCOKOTO PiBHA. Y LIbOMY BUMAJAKY JIOKATHBHUMH aJpecamu JJis
npotokoity IP BiAmoBiHO OYyTh aApecH BIAMOBIIHUX MPOTOKOJIB OLIBII BUCOKOTO
PiBHSI.

Crnin BpaxyBaTH, 10 KOMITIOTEp B JIOKAJIBHIM MEpPEXl MOXKE MaTH JEKUIbKa
JIOKaJIBHUX aJpec HaBiTh MPH OJHOMY MepekeBoMmy ananrtepi. | HaBmaku, aeski
MEpeXeBl MPHUCTPOi B3araji HE MarOTh JIOKAIbHMX ajapec. Hampukian, g0 Takux
MPUCTPOIB BIAHOCATHCS TJIOOATBbHI TMOPTH MapIIPyTU3aTOPIB, MPU3HAYCHI IS
3'€lHaHb TUIY "TOYKA-TOYKA".

4.1.2 IP-aapecu - OCHOBHMIA THII a/IpeC MepPeKEeBOr0 PiBHS

Ha mincrasi IP-agpec MepexeBuii piBeHb Nepeaae MakeTH MK MEpEKaMu:

- IP-aapecu cknanatoThes 3 4 6aiT (32 O1T).

- IP-agpec mnpu3HauaeTbcsd aAMIHICTPATOPOM TiJ Yac KOH(DIrypyBaHHS

KOMIT'FOTEPIB 1 MapLIpyTU3aTOPIB.
- IP-ampeca cxiagaeThbest 3 IBOX YaCTHH: HOMEpPA MEpEKi 1 HOMEpH By3Ja.

| Howmep mepexi | Howmep Bysna (xocta) |
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Homep wmepexi Moke OyTu OOpaHHMil aIMiHICTPaTOpOM JOBLIBHO, a0o0
NMpU3HAYCHUN 3a pEeKOMEHJalli€r chemiaapHoro miapo3aiay Internet (Internet
Network Information Center, InterNIC), sxmo mepeka MOBHHHa MpaIfoBaTH SK
ckiazoBa yactuHa Internet. 3a3Buyail mocrayanbHUKK TOcHyT Internet omepx yroTh
niama3oHu aapec y miaposaune InterNIC, a moTiM po3moAuIsioTh iX MK CBOIMH
a0OHEHTaMHU.

Homep By3na B mportokom I[P mpu3HadaeThcss HE3AIEKHO BiJl JIOKAIBHOI
aJpecy By3Ja.

MapmpyTu3aTop 3 BU3HAUYCHHS BXOAUTH Bipa3y B KiJIbka Mepek. ToMy KOxeH
opT MapuipyTu3aropa Mae BinacHuii [P-aapec (puc.4.1).

Mepexa
190.15.67.0

Mepexa
190.15.40.0

Mepexa
185.30.155.0

190.15.67.1 190.15.40.1 190.15.40.2 185.30.155.1
Pucynok 4.1 — IIpuknajg HepalioHaIpHOrO BUKOpUCTaHHs npoctopy [P-anpec

[lepenq TuM $K BIANPABUTH MaKET Y HACTYIHY MEPEXY, MapUIPyTHU3ATOP
MOBMHEH BU3HAYUTH Ha MiJCTaBl 3HaaeHoi [P-aapecu HacTymHOTO MapiipyTHU3aTopa
Horo sokanbHy azapecy. s uporo mpotokon I[P, Ak mnokazaHo Ha puc.4.2,
3BEPTAETHCS 10 MPOTOKOITY J103BoITy azipec (ARP).

JlokanbHa agpeca

(MAC-apeca) 00-15-F2-64-CF-7E
A
,, |
Mepexesa anpeca 10.11.0.117

(IP-appeca)
A I
A 4

JlomenHe iM'st www.bank.gov.ua

PucyHnok 4.2 — IlepeTBopeHHs aapec

Kinnesuii By30J1 TakOX MOXE BXOJUTH B Kiibka [P-mepex. Y mipomy BUmaaky
KOMIT'FOTEep MTOBUHEH MaTH Kisibka [P-anpec, mo uuciy mepexeBux 3B'S3KiB.

Takum uymHoM, I[P-azpec xapakrepuzye He OKpemMuid komm'torep ado
MapIIPyTHU3aTOP, @ OJTHE MEPEKEBE 3'€ THAHHS.

4.1.3 CuMBOJIBbHI iMeHA

CumMBOJIBHI IMEHA MalOTh CUMBOJIBHUN BUTJSI 1 B [P-Mepexax Ha3uBaroThCs
JTOMEHHUMM.
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JloMeHH1 iMeHa OyIyIOThCs 3a 1€papXI1uyHOI0 03HaKOK. [loBHE cUMBOIBHE 1M'Sl B
[P-mepexax ckiagaeTbes 3 ACKUTBKOX CKIAJO0BHX, SIKI PO3AUIAIOTHCS Kpankow. Bonu
NIEpPEepPaxoBYIOTHCS B HACTYITHOMY TOPSAKY (371iBa-HAIIPaBo):

iM'sl TpyTIH BY3J1iB
(HampuKJIag, iM's
oprasizaritii)

iM'st O1JIBII BEJIUKOI TPYTH
(mamomeny)

IM'ST KIHIIEBOTO
By3JIa

Pucynok 4.3 — CumBoJIbHA CTPYKTYpa JOMEHHOTO iIMEHI

JlomeH mo3HauaeThes 3a reorpadiunuMm mpuniunom: UA - VYkpaina, RU -
Pocis, UK - BemukoOpuranis, SU - CILA)

[IpuknamomM AOMEHHOTO iMEHI MOXKe CIykuTu iMm's base2.sales.zil.ru. Mix
noMeHHUM 1M'sim Ta [P-afpecoro By3ina Hemae HiAKOi BIMOBITHOCT1, TOMY HEOOXITHO
BUKOPUCTOBYBATHU SIKICh JIOJJATKOBI Ta0nuill abo ciyxO0u, 1mo0 BYy30J 1HTEpPMEpPEKi
OJIHO3HAYHO MIT BU3HAYaTUCA B MEPEXl, SK MO JOMEHHOMY iMeHi, Tak 1 3a IP-
aJIpecoro.

4.2 1P aapecu. Knacu IP agpec

4.2.1 Crpykrypa IP-agpecu

[P-agpecn mnpu3HAYAIOTBCA HE BY3JaM CKJIAJ0BOI MEPEXi, a MEpPEKHUM
1HTEepQeiicaM By3JiB CKIIaIOBOT MEPEKI.

binbmicte komm'toTepiB B [P Mepexi MaroTh eAMHUI MepexeBuid iHTepdeiic (1
K Hacmigok oaHa IP angpeca). Ane koMn'toTepu Ta 1HIII HOPUCTPOI MOXKYTh MaTH
KUIbKa (SKIIO HE OUIbIle) MEpeKeBUX 1HTEP(ENCIB - 1 KOKeH 1HTepdeiic Oyne MaTu
cBoMo BiacHy IP anpecy.

Tak mpuctpiii 3 6 akTUBHUMH 1HTepdelicaMu (HANPUKIIAJ, MapIIPyTH3ATOP)
matuMme + 6 IP anmpec - mo onHii Ha KOXKeH iHTepdeiic B KOXKHIN MEPEXi, 10 SIKOi BiH
T IKJTFOYEHUHA.

Otxe, [P anpec Bu3Hayae 0JHO3HAYHO MEPEXKY 1 BY30J1, SIKUM MM AKITFOYSHHUH 10
miei mepexi. [P anpec mae ngopxuny 4 Oaittu (4 mo 8 0iT), 1€ 1a€ B CyKyIHOCTI
32 6iTa nocTynHoi 1HPopMallii.

JIist mokpaieHHsa untabenbHocTi, [P anpec 3anucyeTscs y BUMIISAL YOTUPHOX
YHCell, PO3AUICHUX KparKamu:

JBiitkoBa ¢opma:
XXXXXXXX . XXXXXXXX . XXXXXXXX . XXXXXXXX
X= craH 0Oity, 0 abo 1
XXXXXXXX - 6alt
HectsikoBa opma:
YYY.YYY.YYY.YYY
YY Y= uucno B mexax Big 0 10 255
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Hanpuxnan, 128.10.2.30 - necstkoBa (opMa mpenctraBieHHs ajapecu -4
(mecsaTkoBUX) ymucia, posauieHux (.) kpankamu, a 10000000 00001010 00000010
00011110 - gBitikoBa dhopma IpeACTaBICHHS IILOTO K aJAPECH.

JIBiiikoBa 7-6it | 6-6iT | 5-06iTr | 4-6iTr | 3-6iT | 2-6iT | 1-6iT | 0-0iIT
cUcTeMa
JlecaTkoBa 27=128 | 2°=64 | 2°=32 |2%*=16 |23=8 |2’=4 |2'=2 |2°=I
cucTemMa

Cyma BCiX 9HCeN B AECATKOBIM CHCTEM1 YUCICHHS B MEKax OAHOTO OaiTy
274204254244 23+22421420=0255

OcKinbKU KOJCHA 3 HOMUPbOX Yucel - ye oecsamkoge nooauHs 8-O0imHo2o
batima, Mo  KOJCHe  YUCIO  MOXMCe  nputimamu  3HayeHHs  6i0 0 0o
255 (0ae 256 yHixanbHux 3HaveHs - nam'asmatime, Hyib - ye medic 8elUdUHAa).

HecsatkoBa ¢opma 3anucy IP-agpecu BUKOPHUCTOBYETHCS B OCHOBHOMY B
onepaliiHUX CUCTEMAX, IK HAHOUIbII 3pyYHa MMPU HANTAIITYBaHHI.

Kpim 1BiiikoBO1 (hopmH, 3yCTpidaeTbCs LIICTHAAUATKOBA (Qopma 3amnucy IP-
anpecu: C0.94.1.3

BuxopuctanHs 32-po3psIHMX JIBIMKOBUX 4YHCEI JO3BOJISIE CTBOPIOBATH
4294967296 ynixansHux [P-agpec - OUIbII HIXK JOCTaTHBO JJI OYyAb-AKOI IPUBATHOL
IHTpAMEPEKI.

IP anpec cknanaeThcs 3 ABOX JIOTIYHMX YAaCTHH - HOMepa Mepe:Ki i Homepa
By3J1a B Mepe:ki (puc.4.3) (3aranom 32 6itu BumineHo ais I[P angpecu, 1 3 Hux, N-Oit
utst inenTudikaiii By3ina, 1 32-N — s i1eHTudikai Homepa Mepexi).

32 - N oit N - Oir
Homep mepexi Howmep By3na
Pucynok 4.3 — Ctpyxrypa IP-agpecu

4.2.2 Knacu IP-agpec

3BUYAlHO 3K, BIJ[pa3y BUHUKAE MUTAHHA: a SIK BUSHAYUTHU B OJHINA ajapeci, Ae
HOMEP MeEpexi, a Jae HoMep By3i1a? MoKHa JOMOBHUTHCS BUKOPUCTOBYBATH,
HAIPUKJIAI, Tepii 8 OIT aapecu Ik HOMepa MEpexi, a pelnTa Jyisi HOMEPiB BY3JIiB B
Til Mepexi, abo mepii 16 61T, abo neprri 24 G6ita. Aje B TaKOMY BUIAAKY aJpecarlis
BUXOJIUTHh A0COJIOTHO THYYKOIO, MU OyaeMo Matu abo 0araTto MajaeHBKHX MEpPEexX 1
MaJio BEJIMKUX, a00 HaBITaKH.

Jlyist Toro 100 OUTBI paIiOHAIPHO BU3HAYUTHCS 3 BEJIMYUHOIO MEPEXKI 1 Mpu
TOMY PO3MEXKYBaTH sika yacTuHa [P-aapecu BITHOCUTHCS 10 HOMEpA MEpEexi, a saKa —
JI0 HOMEpa By3Jia JIOMOBWJIMCS BUKOPHCTOBYBAaTH CHUCTeMy KiaciB. CHCTeMa KIIaciB
BUKOPHUCTOBYE 3HAYEHHS NIEPIIOro OITy ajapecH.

Ane, TaKUM YMHOM, IO 3HAYCHHS ITUX MEPIIUX OIT aJpecu € 03HaKaMHu TOro,
JI0 SIKOT'O KJIacy HaJICXKUTh ToW un iHmwmi [P-aapec.

Ha pucynky 4.4 300pa>keHo Kj1acu aapec.
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4 Gaiiti

- = —
1 Gaiit 3 Baittu
= . - A —
K“"Iac A ﬂ NQ Mﬂpﬂ"&d NQ ByZIa
2 Daiitu 2 Daiiti
-~ & - s -
KnacB |1 |0 N2 stepesi NE Byzna
3 Gaifth 1 Gaiit
F O o S ,
KmacC | 1]1]0 N2wmepes Ne Byana
KnacD J1]1|1]0 Anpec rpymu multicast
KnacE f1(111111]0 3apesepBoBaHO

Pucynok 4.4 — Knacu agpecis

B okpewmiii Tabnuili HaBEIECHO Jlala30HM HOMEPIB MEpeX 1 MaKCHUMalbHE
YUCJIO BY3JI1B, IO BIJIMOBIIAIOTH KOXKHOMY KJIaCy MEPEX:

Tabnuusg 4.1 — JliamazoHn HOMEpIB MEpeX 1 MAKCUMAJIbHE YUCIIO BY3JIiB

- Haiivenmmmin | HaioOlapmmia MaxkcuMmaJjibHa

Kaac [ITepui 0iTn . . . .

ajapec Mepexki |aapec Mepexi KIJIBKICTH BY3J1iB
A 0 1.0.0.0 126.0.0.0 224(16 777 216-2)
B 10 128.0.0.0 191.255.0.0 2 16 (65536-2)
C 110 192.0.1.0 223.255.255.0 2 8(256-2)
D 1110 224.0.0.0 239.255.255.255 |Multicast
E 11110 240.0.0.0 247.255.255.255 |3ape3epBOBAHO

SAxkiio agpeca nounHaeThes 3 mocaigoBHocTi 1110, To BoHa € aapecoro kiacy D
1 mo3Hauae 0coOJIMBUH, TPyNOBUii aipec — multicast (Bij. aHr. TpynoBa nepeaaya).

Sxmo B makeTi sSK agpec NMpU3HAYEHHS BKa3aHO ajpec kimacy D, To Takwmid
NaKeT MMOBUHEH OTPUMATH BCli BY3JIH, SIKUM BH3HAYCHO IIFO a/Ipecy.

SAxmio anpeca mounHaeThes 3 mociaigoBHocTi 11110, To 11e 03Havae, MO AaHa
azpeca BIIHOCUTHCS 10 Kiacy E. Anpecu 1iboro kiacy 3ape3epBoBaHi JJisi MalOyTHIX
3aCTOCYBaHb.

TakuM dYHHOM, MOJKHA OJHO3HAYHO BH3HAYUTH, IIM0: BEIUKI MeEpexKi
OTPUMYIOTh aJpecH Kiacy A, cepenHi -kiacy B, a manenski - kiacy C (puc.4.5).
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Pucynoxk 4.5 — Ilpusnauenns kiaciB [P-agpec

3anexHo BiJ Toro 1o sikoro kiacy (A B C) HanexuTh agpec, HOMEp Mepexi
MOke OyTH mpejcTaBieHuil nepmmmu 8, 16 abo 24 po3psgamu, a HOMEpP XOCTa
(By3na) - ocranHimu 24, 16 abo 8 po3psiaamu.

IchyroTs nesxi 3nauenHs IP-agpec, siki 3ape3epBoBaHI 3a3falieriiib, TOOTO
icHytoTh [P-afpecu, ikl npyu3HaveHi A1 OCOOIMBUX LIICH:

1) SAxmo Bci IP-ampecu cknagaeTbcs TUIBKKM 3 JABIMKOBUX HYIIB, TO BiH
MO3HAYAE aJIpeCy TOro By3JIa, AKUM 3r€HEPYBaB LIEH MAKET

el pPEeKUM BUKOPUCTOBYETHCA TUIBKM B JICSIKUX TOBIJOMJIGHHSX IPOTOKOIY
MDKMepeKeBUX Kepyrounx nosigomiienb ICMP.

2) Skmo B moyi HOMEpa MEpexXl MICTAThCS HyJi, TO 3a 3aMOBYYBAHHSM
BBAXKAETHCS, 1110 BY30J NMPU3HAUCHHS HAJCKUTH TiM ke caMiil Mepexi, 1o 1 By301,
SIKUW BIATIPABUB MaKeT.

(0000 . .cccceiiiii.. | 0 | Homep By3na |

[P-agpec 3 HyJIbOBHUM HOMEPOM XOCTa BHUKOPUCTOBYETHCS IJisi ajapecauii Bciei
mepexi. Hanpukian, B mepexi kinacy C 3 Homepom 199.60.32 IP-aapec 199.60.32.0
MO3HAYAE MEPEXKY B IIIIOMY.

3) Sxmio Bci aBikoBi po3psau [P-aapecu piBHI 1, TO makeT 3 Takow aIpecoro
MPU3HAYEHHS MOBUHEH PO3CUJIATUCS BCIM By3J1aM, 10 3HAXOATHCS B TiH K€ MEpexi,
10 W JDKEPETIO 1BOTO MaKeTA.

Taka po3cuiika Ha3UBAETHCA OOMEXKEHUM IMPOKOMOBHUM moBigoMieHHsM (limited
broadcast).

4) Skiio B mosi HOMepa By3Jia MPU3HAYEHHS CTOATH TUIbKU OJIMHUIIL, TO TAKET,
0 Ma€ TaKWW aapeca, PO3CUIIAETHCS BCIM By3JaM MEpPEXl 13 3aJlaHUM HOMEPOM
Mmepexi. Hanpuknan, maket 3 agpecoro 192.190.21.255 nocraBnserbest BCIM By3J1am
mepexi 192.190.21.0.
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| Homepmepexi | 1 | 1 | 1 |................. 1111 ]

Taka po3cuiika Ha3MBA€THhCH IIMPOKOMOBHHMM TMoBigomiieHHsSM (broadcast),
TOOTO MOTOK JaHWUX MPU3HAYCHUM JJIs1 IPUHOMY BCiMa JUISTHKaAMU Mepexi (B Mexax
OJTHOTO CErMEeHTY Mepexi (puc.4.6).

Pucynok 4.6 — Cxema mMpoMOBHOI nepeaayi

[TpunycTrMo, HaNpuUKiIaL, MO OJMH 3 XOCTIB B Mepexi kiacy C 3 MepexeBoro
aapecoro 199.60.32.0 30upaeThcsi HATPABUTH MOBIJOMIICHHS BCIM 1HIITUM XOCTaM, 1110
3HAXOMAATHCS B TiM ke Mepexi. Y I[bOMYy BHUIIQJKy MOBIIOMJICHHS MOBHUHHO OyTH
nepenano Ha aapecy 199.60.32.255 (ocraniii 6aiit 255 € broadcast).

Takum 4MHOM HI HOMEpP MEpeXi, Hi HOMEp By3Jia HE MOXKE CKJIaIaTUCS TUTHKH 3
OJIHUX JBIMKOBUX OJIMHMIIL a00 TUTBKM 3 OJHUX JBIMKOBHMX HYIIB. 3BIJICH BUILIMBAE,
[0 MaKCUMaJbHa KIJIBKICTh BY3JIIB, IKa HaBejieHe B Ta0imill 4.1 1151 MepeK KOKHOTO
KJIacy, Ha MIPaKTUIll TOBUHHA OyTH 3MeHIeHa Ha 2 (broadcast + HoMepa By3Ja).

OcoOnuBnii cenc Mae IP-anpec, nepumii okteT (0aiT) sikoro 1opiBHIOE 127 1 €
3ape3epBOBAHUM i1 TECTYBaHHS MpPOrpaMm 1 B3a€MOJli MPOIECIB B MeXaxX OJHIET
MaITuHY.

Konu nporpama nocuinae nani no IP-anpecy 127.0.0.1, To yTBOproerbes sk Ou
"metns", TOOTO JaHI HE NEPEaloThCs MO MEPEXKi, a MOBEPTAIOTHCS MOIYISIM
BEPXHBOTO PIBHS, SIK TIIBKH IO MPUAHSATI.

Tomy B IP-mepexi 3abopoHsieThcsi mpucBoroBath MammHam [P-agpecu, 1o
nounHaroThes 13 127. Lg anpeca mae Ha3By loopback.

Mosxna BigHectn aapecy 127.0.0.0 1o BHYTpIIIHBOI MeEpexi MOMYJI
MapuIpyTu3auii By3ia, a agpecy 127.0.0.1 - 1o agpecu 11b0ro Moy Ha 30BHIIIHIN
MEpEexKi.

HacnipaBnai 0ynb-sika aapeca mepexi 127.0.0.0 cnyxuth 1715 MO3HAYEHHSI CBOTO
MOy s MapuipyTu3aiii, a He Tuibku 127.0.0.1, nanpuknazg 127.0.0.3.

VY npotoxkoini [P HEMae MOHATTS MIKPOKOMOBHOTO B TOMY CEHCI, B IKOMY BOHO
BUKOPHCTOBYETHCSA B MPOTOKOJIAX KAHAJIBHOTO PiBHS JIOKAJBHUX MEpeX, KOJH JIaHi
MOBUHHI OYTH JTIOCTaBJIeH1 aOCOIOTHO YCIX BY3JIIB.
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Sk oOmexxeHa mupokoMoBHa [P-aapeca, Tak 1 mmpokomoBHa IP-anpeca maroth
CBOi MEXI TOIIMPEHHS B IHTEPMEPEXKi - BOHU OOMEXEeHI ab0 MEpEexkero, J0 SKOi
HaAJICXKUTh BY30JI-DKEPENo MakeTy, abo Mepexkero, HoMep sIKO1 3a3Ha4eHuil B ajpeci
npu3HayeHHs. ToMy Mol Mepexi 3a JOMOMOIOK MapHIpyTH3aTOpiB HAa YaCTUHU
JIOKaNI3y€e MIMPOKOMOBHHUM MITOPM MEKaMM OJIHIET 31 CKIIAJOBUX 3arajibHOi Mepexi
YaCTUH IPOCTO TOMY, III0 HEMAE CIIOCO0Y aJipecyBaTH MaKeT OJTHOYACHO BCIM By3JlaM
BCIX MEpEX CKJIaJOBOIO MEPEXKI.

IP agpec multicast o3Havae, M0 JaHWUU MAaKeT NOBUHEH OyTH JOCTaBIICHUN
BiJIpa3y NIEKUIbKOM BY3JiaM, sIKi yTBOPIOIOTH TPYITy 3 HOMEPOM, 3a3HAUYEHUM Yy TOJIi
aipecH.

Bysmu cami igeHTHdiIKYIOTh cebe, TOOTO BH3HAYAIOTh, O SIKOT 3 TPYIl BOHU
BimHOCATHCA. OOWH 1 TOW K€ BY30J MOXE BXOIUTH B KUIbKa Tpym. YneHu sKoi-
HeOyar rpynu multicast He OOOB'SI3KOBO TMOBMHHI HallekKaTH OJHIA Mepexi. Y
3arajJbHOMY BUITQJIKy BOHU MOXYTh PO3MOAUISITUCS O 30BCIM PI3HUM MEpexam, 110
3HaXOAAThCA OJHA BiJ OJHOI Ha JOBUIbHIA KUIHKOCTI XOMIB (TpaH3WTHA JUISHKA
KOMITIOTEPHOT MEPEeXKi).

['pynoBuit agpec He MAUIMTBCS Ha TIONs HOMeEpa MeEpexi W By3na U
00pOOISETHCS MAPIIPYTHU3ATOPOM OCOOTHUBUM YUHOM.

OcHoBHe npu3HaueHHd multicast-aapecu - po3noBcroKeHHs 1HOpMaIIli mo
cxeMi "ouH-10-0ararrox".

IP Muiticast

Pl
y

Pucynox 4.4 — Texnounoris multicast

BoHa mpamfoe TakuM YHMHOM: XOCT, SIKHW XOdYe IepeaaBaTH OAHY 1 Ty X
iH(popmarrito 6araTboM abOHEHTaM, 3a JOMOMOTOI0 CreliaabHoro mporokory IGMP
(Internet Group Management Protocol) moBiomiisie Tpo CTBOPEHHSI B MEpEXi HOBOI
MYJIBTITPAHCTIOBAIBHOI TPYIH 3 TIEBHOIO aJIPECOTO.
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MampyTtuzaropy, 1o TIATPUMYIOTh MYJIbTUTPAHCIIOBAHHS, MOLIUPIOIOTh
iH(opMalIlito PO CTBOPEHHS HOBOI IPYNHU B Mepekax, MAKIIOUEHHUX JI0 MOPTIB I[bOTO
MapHipyTH3aTopa.

XocTy, K1 XOUyTh MPUETHATUCS hi (0] HOBOCTBOPIOBaHO1
MYJIbTUTPAHCITIOBAIGHOI  TPYIH, MOBIJOMIISIIOTE TMPO 1€ CBOIM  JIOKAJIbHUM
MapuIpyTu3aTopam 1 Ti IepeaaroTh Mo 1HGOPMAIlII0 XOCTY, 1HIIIATOPOBl CTBOPEHHS
HOBOI I'PYyIIH.

{06 MapmpyTH3aTopu MOTIU aBTOMAaTUYHO MOIIUPIOBATH MAKETH 3 aJIPECOI0
multicast 1o ckJameHid Mepexi, HEOOXiTHO BHUKOPHUCTOBYBATH B KIHIIEBHX
MapuIpyTU3aTOpax CreuiagbHi MOAU(]IKOBaHI MPOTOKOIM OOMIHY MAapIIPyTHOIO
1HbOpMaIli€TO.

3aranom, rpymoBa aapecarlis Oyia mpu3HavYeHa JJis eKOHOMIYHOTO TTOIIUPEHHS
B Internet abo BenmMKOI KOPHMOpPATHBHOI Mepexi ayaio-abo Bimeormporpam,
MpU3HAYEHUX BiApa3y BENUKIN ayuTOpii ciayxadiB abo risigadiB.

Tpeba ckazaTu, 10 SKIIO Takl 3acO0M 3HANAYTh LIMPOKE 3aCTOCYBaHHS (3apa3
BOHM TIPEJCTAaBISIIOTH B OCHOBHOMY HEBEJIMKI EKCIIEPUMEHTaJIbHI JUISHKH B
3aranbHid Internet), To Internet 3mMo’ke CTBOpPUTH CEpilO3HY KOHKYPEHIIO pajio 1
Tene0aYeHHIO.

OTxe, IP anpec Moxxe 03Ha4aTH OJAHE 3 TPHOX:

1. Anpec IP mepexi (rpyna IP mpuctpoiB, 1m0 MarwTh AOCTYI 10 3arajbHOTO
CepelloBUIA Tepenayl - HanpuKiIan, Bcl mpuctpoi B cermeHTi Ethernet).
MepexeBa agpeca 3aBxau Mae 01Ty 1HTepdeicy (XocTa) aapecHOTO NPOCTOPY
BcTaHoBieHUMU B 0 (sxiio mepexa HE po30uta Ha miamepexi);

2. lllupoxomoBHa anpeca IP wmepexi (agpeca I «po3MOBH» 13 yciMma
npuctposiMu B IP mepexi). [lInpokoMoBHI aapecu A MEpexi 3aBXIU MaIOTh
XOCTOBOI ~OITM  aApecHOr0 TMPOCTOPY BCTaHOBIEHMMH B 1  (AK1I0
Mepeka Hepo30uTa Ha MmiAMepexi).

3. Anpeca iutepdeiicy (nampukian Ethernet — amanrtep abo PPP imTepdeiic
X0CTa, MaplIpyTuzaTopa, cepsepa apyk 1 1.1.). Li anpecu MoxyTh MaTu Oyab-
K1 3HAYEHHS XOCTOBMX O1TiB, BUKJIIOYAIOYU BC1 HYJ1 a00 BCl OAUHUIN — 11100
HE IUIyTaTH 3 aJJpecaMy MepexX 1 MUPOKOMOBHUMU aJpecaMu.

Jlns mepexi Kiacy A ...

(OnuH OaiiT migaapecu Mepexi, Tpu OailTa i HoMep XOcTa)
10.0.0.0 mepexa kaacy A, TOMy 110 BCl XOCTOB1 O01TH piBHI 0.
10.0.1.0 agpeca xocra B 11 Mepexi

10.255.255.255 mmpoKOMOBHA ajpeca Ii€l MEpexi, OCKUIbKH BCl MepexeBl OITh
BCTaHOBJIEHI B 1

Jlnst mepexi kiiacy B...

(/IBa GaiiTu iz agpeca Mepexi, ABa OaluTH il HOMEp X0CTa)
172.17.0.0 mepexa knacy B

172.17.0.1 anpeca xocta B il Mepexi

172.17.255.255 mepexeBa IUPOKOMOBHA ajipeca

Jns mepexi kiacy C. ..

(Tpwm GaitTu mix agpeca MepexKi, OMUH OANT i HOMEp XOCTa)
192.168.3.0 anpeca mepexi kimacy C
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192.168.3.42 xocTOBOI ajipecu B Il Mepexi
192.168.3.255 mepexeBrii HIMPOKOMOBHM ajpec
Yu He Bci noctynHi Mepexkesi [P anpecu nanexats kiacy C.

4.2 Macku B IP agpecanii

OTxe, po3risiHyTa TpajauiliiiHa cxema posnozainy [P-aapecu Ha Homep mMepexi,
1 HOMep By3Ja, sika 0a3yeThCs Ha MOHATTI Kiacy. Kjac BU3HadaeThCs 3HAUYCHHSMU
JEKUTBKOX mepiux 01T agpecu. Tenep, HaMpHUKIaa, MOKHA BU3HAYUTH, IO OCKITBKH
nepmuii 6aiit anpecu 185.23.44.206 notparuise B aianason 128-191, To us agpeca
BITHOCUTBCA N0 Kiacy B, a 3HauuTh, HOMEPOM Mepexi € mepur JBa OaiTw,
JIOTIOBHEH]1 IBOMa HyboBUMU Oaiitamu 185.23.0.0, a HomepoMm By3na - 0.0.44.206.

OueBHIHO, IO BU3HAYCHHS HOMEPIB MEpexXi MO mepmux OalTam ajapecu
TaKOX HE LIJIKOM THYUKHIM MeXaHi3M JUIs ajpecaiii. A 10 SKII0 BUKOPUCTOBYBAaTH
AKUN-HEOYb 1HIIY O3HaKy, 3a JOMOMOTOI0 $IKOI MOXXHa Oysio O OLIBII THYYKO
BCTaHOBJIIOBaTH M€Y MI’)K HOMEPOM MEPEX1 1 HOMEPOM By3J1a?

B sikocTi Takoi 03HaKM 3apa3 oAepKalld MIUPOKE MOUTUPEHHS MACKH.

Macka - e 32-po3psi/IHE YHCII0, SIKE€ Ma€ Takuil ke BUTIIAN, sk 1 IP-aapec.
Macka BUKOpHUCTOBYEThCS B napi 3 [P-agpecoro, ane He 30iraeTbes 3 HElO.

[IpyHMn  BIAAUIEHHS HOMEpa Mepexl 1 HOMepa By3Jia Mepexi 3
BUKOPHCTAHHSAM MAacCKH TOJISITA€ B HACTYMHOMY: JIBIMKOBHMI 3alUC MAacKd MICTHTb
00uHUYyi B TUX po3psaax, Aki B [P-anpeci MOBUHHI NPeICTaBIATUCA SIK HOMEP MEPExi
1 Hyli B TUX PO3PAJIAX, K1 MPEACTABISIIOTHCSA K HOMEP XOCTa.

Macka (Haksagaetbest Ha [P-aapec)
I11.....1111 000.....000
Busnauae mepexy | Busznadae xoct (By30:7)

Koxen knac IP-aapec (A, B 1 C) Mae cBOlo Macky, sika BUKOPUCTOBYETHCS 32
3aMOBUYYBaHHSIM.

OCK1JIbKH HOMEP MEpeX1 € IIJI0K0 YaCTUHOIO aIPeCH, OJIMHUIII B MACI[l TaKOX
MOBUHHI MIPEJICTABIISITH HETIEPEPBHY MOCI1JOBHICTb.

Takum 9uHOM, 71 CTAaHAAPTHUX KJIACiB MEpPEX MaCKHU MArOTh TaKi 3HAUCHHS:

Kaac A 11111111. 00000000. 00000000. 00000000 | 255.0.0.0
Kiaac B 11111111. 11111111. 00000000. 00000000 | 255.255.0.0
Kaac C 11111111.11111111. 11111111, 00000000 | 255.255.255.0

Hanpuknan:
SIkmno azapeci 185.23.44.206 MIPU3HAYUTH Macky  255.255.255.0

(11111111.1111111.1111111.0000000), To HOMEpOoM Mepexi Oyne 185.23.44.0, a He
185.23.0.0, sx 11¢ BU3HAYSHO IIPaBUJIAMH CHCTEMH KIIACIB:

10111001.00010111.00101100.11001110 | 185.23.44.206 | IP-angpec
IT111111.11111111.11111111.00000000 | 255.255.255.0 | Macka
10111001.00010111.00101100.00000000 | 185.23.44.0 Mepexa

AND
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Jl7is 3amicy MacoK BUKOPUCTOBYIOTHCS U 1HIIN (pOpMaTH, HAIPUKIAM, 3PYIHO
IHTEpIIpeTYBaTH 3HAYCHHS MAaCKH,3aIMCAHO1 B IIIICTHAIIITKOBOMY KOJIi:

FF.FF.00.00 - macka 151 aapec kiacy B.

Yacto 3ycTpivaeTbcs 1 Take mo3HaueHHs: [P-agpeca/mpedikc mepexi.
Hanpuxnan, 185.23.44.206/16 - 1eii 3amuc roBOpuTh IPoO Te, IO MacKa JJis IT€l
aapecu MicTuTh 16 omuHupb (npedikc Mepexi), abo mo y Bkazadid IP-agpeci mifg
HOMEp Mepexi BiBeaeHO 16 NBIIKOBUX PO3PSAIiB:

Anpec 185.23.44.206 3 macko 255.255.0.0 — 185.23.44.206/16

T 11 . 11 T . 00000000

Macka B ABIHKORI cHCTEM] YHCTEHHS

Hortamis 3 npedikcom mepexi Takox Bigoma sK Oe3KiiacoBa MiXKIOMEHHA
mapurpytu3aiis (Classless Interdomain Routing - CIDR).

TakuM YuHOM, Ay>K€ JIETKO, TMocTaydaroun koxkeH IP-agpec moBiibHOI (HE
000B'A3KOBO KPATHOI 8), BIAMOBUTHUCS BiJ MOHATH KJIACIB aJApeC TUM CaMHM 3pOOUTH
Ou1bII THYYKOIO cucteMmy [P aapecarii.

Posrnsinemo mnpuxman: gus [P-agpecu 129.64.134.5 mnpuszHauuMo Macky
255.255.128.0, 1110 B 1BIiKOBOMY BHUTJISIAI Oyje BUTJISATH TaK:

IP agpec - 129.64. 134.5 10000001.01000000.1 0000110.00000101
Macka - 255.255.128.0 11111111.11111111.1 0000000.00000000

Tyt nepmux 17 mocniaoBHUX OAWHUIIL Y Maclll, "HakianarTeea" Ha [P-aapec
3a npuHIUNnoM «AND» (ToOTO, Mpu ABOX OJMHULAX OyJe OJWHULA, a MPU HYII 1
OJIMHULIL OyJie HYJIb), 1 BU3HAYAIOTh HOMEP MEPEXi:

| IP axpec By3aa 129.64.128.0 | 10000001. 01000000. 10000000. 00000000 |

a 15 HyniB BU3HAYaIOTh HOMEP BYy3JIa:
0000110.00000101 a6o 0.0.6.5.

MexaHi3M Macok Jy>ke IHUPOKo nommpenuit B IP-mapuipyruzariii , npuyomy
MAacCKd MOXYTh BHKOPHUCTOBYBATHCS [UJIsl CaMUX PI3HHX MiJied. 3 iX JOMOMOTroro
aAMIHICTpPATOp MOXE CTPYKTYpyBaTH CBOIO MEpPEXY, HE BHUMararoyud Bij
MocTadaJIbHUAKA MOCIYT JOJATKOBUX HOMEPIB MEPEK.

Ha ocHOBI 1IbOT0O X MEXaHI3My MOCTaYaJIbHUKH MOCIYT MOXYTh 00'€IHYBaTH
aJpecHi MPOCTOPH JEKUILKOX MEPEX IUIIXOM BBEJCHHS Tak 3BaHHMX '"mpedikciB" 3
METOI0 3MEHILEHHS O0CATy TaOnuilb MaplipyTu3amii , 1 MIJBUIICHHS 3a PaxyHOK
I[LOTO TIPOYKTUBHOCTI MapIIPyTHU3ATOPIB.
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Macku npu 3anuci 3aBxau "Hepo3nydHi" 3 BIANOBITHUMHU ajapecamu, [P-aapec
MacKy MiAMEPEeXi - camMe Tak Ternep 1 MM OyJIeMO OMHMCYBaTH aapecy Oyab-sIKOTO
X0CTa MEPEXKI.

4.5 Ilopsinok mnpuzHauenns IP aapec. ABtonomui IP ajgpecu.
ABTomaru3anis npusHadenns IP aapec

VY cutyarii, sika HaBeJeHa B IPUKIA/l (pUCYHOK 4.5), I BUPOJKEHOI MEPEXi,
yTBOPEHOI KaHaJloM, IO 3B'SI3y€ TMOPTH JABOX CYMDKHHX MAaplIpyTH3aTOPIB,
JIOBOJUTHCS BUALISATH OKPEMHUN HOMEp Mepexi, Xxoua B Iiil Mepexi € BCbOTo 2 By3Ja.

Llogpannapl Mapupyiriaiepe

BErpomscya
BLEPIE R

Mepeaa

185.30,155.0

190:15.40:1 190.15.40.2

Pucynok 4.5 — Ilpukiia BUpOIKEHOT MEPEXI

JlaBaiiTe po3rJIIHEMO 1HINY cUTyallo: siki [P-agpecu Mo)ke BUKOPUCTOBYBATH
aJMIHICTpATOp, SKIIO TpoBaiaep mnociayr Internet He TNpPU3HAYUB HOMY HISIKOTO
aapecy? SIKmio, HapUKIIaA, MU TOYHO 3HAEMO, IO MEpEeXka, IKy MU aIMIHICTPYEMO
HIKOIU B MailOyTHbOoMy He Oyne migkimtouatucs g0 Internet (mpairoe B
"aBTOHOMHOMY pexkumi'), TOAl MH MOXXEMO BHKOPUCTOBYBaTu Oyib-siki IP-agpecu,
JOTPUMYIOUUCH TIPABWII iX MPU3HAYCHHS, PO SKiI Wiuia mMoBa Buie. /[y mpoctoTu
MOXHa BHUKOpPUCTOBYBaTH ajpecu kinacy C: y IbOMY BHUIAJIKy HE JOBEIETHCS
OOYHUCITIOBATA 3HAYECHHS MACKH MIAMEpPEXi 1 OOYMCIIOBATH aApecy IS KOKHOTO
XOCTa.

Y 1poMy BHITAJIKYy MH TIOBHHHI OyJeMO TPOCTO MPHU3HAYUTH KOXKHOMY
CErMEHTY HaIllo1 JIOKAJIbHOT Mepexki HOoTo BlIacHUI MepexeBuit Homep kiacy C.

SIK1110 BC1 CErMEHTHU HAIIOi JIOKAJIbHOI MEPEX1 MalOTh BJIACHI MEPEXKEBI HOMEpa
kjacy C, TO B KOXKHOMY CErMEHTI MO>KHa CTBOPUTH 10 254 HOMEPH XOCTIB.

[Ipote axmio y Hac € xo4ya O HeBeJIHMKAa HMOBIPHICTH TOrO, 110 KOJIU-HEOYIb B
MaifOyTHbOMY Hallla Mepeka Moke OyTu miakiaoueHa g0 Internet, He cia
BUKOPUCTOBYBaTH Taki [P-ampecu. BoHn MoxxyTh mpu3BecTH 10 KOHMIIKTY 3 1HIIUMH
anpecamu B Internet. [[{06 yHUKHYTH Takux KOH(IIIKTIB, MOTPIOHO BUKOPUCTOBYBATU
[P-anpecu, 3ape3epBoBaHi JJIs1 IPUBATHUX MEPEK.

Jlns 1iei MeTH 3ape3epBOBAaHO CIEMialdbHO Kilbka OmnokiB IP-aapec, ski
HA3WBAIOTHCSI ABTOHOMHUMH.

ABTOHOMHI aJjpecH 3ape3epBOBaH1 JJIsi BAKOPUCTAHHS IPUBATHUMHU MEPEIKAMH.
BoHu 3a3Buuaii BUKOPHUCTOBYIOTHCS OpTaHi3allisiMH, SKi MalOTh CBOIO TPUBATHY
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BEJIMKY MEPEXY — intranet (JIOKaJIbHI MEpexi 3 apXITEKTYporo 1Jiorikoro Internet), ane
I MaJIGHBKI MEpeXi 4aCTO 3HAXOIATh iX KOPUCHUMH.

{1 agpecu He 0OpOONSAIOTHCS MaplIpyTu3aTopamu Internet, Hi 3a SKUX YMOB.
i anpecu 0oOpaHi 3 pi3HUX KJIACiB:

Kuaac |Bin IP-aapecu |[[{o IP-agpecun [Bcboro By3iaiB aapec B giana3oni
A 10.0.0.0 10.255.255.255 |16 777 216-2

B 172.16.0.0 172.31.255.255 |65 536-2

C 192.168.0.0 192.168.255.255|256-2

L1 anpecu € 3ape3epBOBAHUMHU [IJIsl PUBATHUX MEPEK. TakuM YMHOM, SIKIIO B
MaiOyTHHOMY MM BHUPIIIMMO TaKH IMIJIKJIIOUUTH CBOIO MEPEXY 110 Internet, To HaBIThH
AKII0 Tpadik 3 OJHIET 3 XOCTIB B HAIlli MEPEXi 1 MOTPANuTh Oy/Ab-IKUM YHHOM B
Internet, KOHQUIIKTY M1k aJpecamMu CTaTuca HE MOBUHHO. MapmipyTtuzarop B Internet
3alporpaMoOBaHui Tak, 1100 HE TPaHCIIIOBATH IMOBIJIOMJICHHS, 110 HAIPaBISIOTHCS 3
3ape3epBOBAHMX aApec ad0 HA HUX.

Tpeba ckazatu, 1110 BUKOPUCTaHHSI aBTOHOMHUX [P-aapec mae 1 Hemomiku, K1
NOJIATal0Th Y TOMY, IO SKIIO MU OyJeMO MIJIKJIIFOYaTH CBOIO Mepexy 1o Internet, To
HaM JIOBEJIEThCS 3aHOBO HAJAIITyBAaTU KOH(DITypaliio XOCTiB, IO 3'€IHYIOTHCS 3
Internet.

MoxHa ckazaTu, 110 MiAMepeka - 11e METO/I, SIKUM MOoJIsSITaE B TOMY, 1100 B3SITH
MepexeBuil [P angpeci nokanbHO po30uTH Horo Tak, o0 1eid oauH mepexeuit [P
aJipec MIr HacIpaB/ll BAKOPUCTOBYBATUCS B JEKUIHKOX B3a€MOTIOB'SI3aHUX JIOKATBHUX
MepeKax.

Onun MmepexeBuir [P agpec Moke BUKOPUCTOBYBATHCS TUIBKU JIJISL OJHIET
Mepexi. HaliBaxuBimie: po30UTTS HA MiAMEpPExl — IeNT JIOKadbHa HACTPOIKa, BOHA
He BuAHA "30BHI". P0o30UTTA OnHIET BeMMKOI Mepexi Ha TMiaMEpexi, 3HAYHO
pO3BaHTaXy€e 3arajbHUil TpadikK 1 J03BOJISAE MIIBUIIUTH OE3MEKy BCi€El MEpexi B
L1JIOMY.

AJITOPUTM PO30OUTTSH Mepexi Ha MiAMepe:Ki:

1) Bcranosmoemo ¢i3uuHi 3'eqHaHHS (MepexeBi Kabell 1 MepekeBl 3'€IHyBayl
- TaKl SIK MApUIPYTU3ATOPH);

2) IIpuiiMaeMo pillieHHsI HACKIJIBKU BEJIMKI/MaJIEHbKI MiIMEpEXki BaM MOTPiOHI,
BUXOJISIYHU 3 KIJIBKOCTI MPUCTPOIB, siIke Oyje MIAKIIYEHO 10 HUX, TOOTO, cKiibku IP
azipec MOTpiOHO BUKOPUCTOBYBATH B KOXKHOMY CETMEHT1 MEpEXKi.

3) O6uuncaI0EMO BIIMOBIAHI MEPEKEB] MAaCKH 1 MEPEXKEB1 aJIpecH;

4) Po3maemo koxkHOMY i1HTepdeiicy B KOXHIA Mepexi cBiii [P axapec 1
BIJIMIOBIIHY MEPEXKEBY MACKY;

5) HanamroByeMo KOXeH MapuIpyTH3aTOp 1 BC1 MEpeXKeBl PUCTPOI;

6) IlepeBipsieMo cucTeMy, BUMIPABISIEMO TOMUIIKH.

3apa3 Harie 3aBAaHHs po310paTUCS 3 TUM, K BUKOHATHU 2-i 1 3-11 KPOKH.
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Hpuxaan 1

[TpunycTuMo, 1m0 MH XOYeMO PO30MTH HaIly MEpeXy Ha ITJAMEpexki, ajle MaeMo
TUTbKU oauH IP-aapec mepexi:

| IP agpec mepesxi | 210.16.15.0 |

Pimenns:
Kuac C (BU3HAUCHO 3a Jianma30HOM aJIpec)
Macka 1o 3aM0BYyBaHHIO 255.255.255.0 (B 3aJ1€KHOCTI BiJl KJIacy)
MaxkcumaiabHa KiIbKICTh XocTiB | 254 - agpec Mepexi - IIUPOKOMOBHA aJipeca
=252
Azpeca mepexi 210.16.15.0 (naknageHa Macka Ha agpecy)
IllupokocoBHA ajpeca 210.16.15.255 (ocraniit agpec X0oCTy)

1) Ilepwiuii kpoxk: euznauumu ""po3mip' niomepeanci.

[cHye 3alie)KHICTh MK KIJTBKICTIO CTBOPIOBAHUX MigMepex 1 "Butpauenumu" 1P
azpecami.

Koxna okpema IP mepexa mae n1Bi agpecu, siKi HEBUKOPUCTOBYIOTHCS IS
iHTepdeiciB (XOCTIB):

- IP agpeca BiacHe mepexi

- [llupoxomoBHa ajapeca.

[Ipn po30uBII Ha TiAMEpEeXi KOXKHA IMigMepeka BHUMAarae CBi BIIACHUU
yHikanpHuid [P ajgpec Mepexi 1 IIMPOKOMOBHY aJIpecy - 1 BOHM MOBHUHHI OyTH
KOpPEKTHO 00paHi 3 niana3zony aapec [P mepexi, siky MU IUIMMO HamiAMEPExKI.

Omxe, ko npu po3ouBii [P Mepexi Ha miaMepexi, B KOXKHIN 3 SKUX € JIBa
MEpEXKEBUX aJpecH 1 JBa IMIMPOKOMOBHHUX aJ[pecu - Tpeda mam'star, 110 KOXKHA 3
HUX 3MEHIIUTH KIJIbKICTh BHUKOPHUCTOBYBAaHUX IHTEp(PENCHUX (XOCTOBUX) aJpec Ha
7Ba.

[{e My MOBMHHI 3aBX/IHM BPaxOBYBaTH MPU 0OUUCIEHHI MEPEKEBUX HOMEPIB.

2) Hacmynnuit KpoK - O0O0UUC/IEHHA MACKU niomepexci i mepeircesux

HoMmepia.

MepexeBa Macka - Ie Te€, L0 BHUKOHYE BCl JIOT1YHI MAHIMYJSLIl 3
po3ainenns [P mepexi Ha migMepexi .

Jliist Bcix TppoX KiaciB [P Mepex icCHYIOTh CTaHJapTHI MEPEKEB1 MACKH :

. Kaac A (8 mepexeBux 0itiB): 255.0.0.0

. Kaac B (16 mepexeBux 0itiB): 255.255.0.0

. Kaac C (24 mepexeBux 01ita): 255.255.255.0

o6 cTBOpUTH MixMepe:Ky, MOTPIOHO 3MIHUTH MACKy MIAMEPEXi A1 JaHOTO
KJ1acy aJipec.

Homep migMepexxi MOXHa 3aAaTH, 3alO3WYMBIINM TOTPIOHE IJisi HyMepallii
HiAMEpeX KUIBKICTh PO3PsAiB B HOMEPI XOCTa!
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XXXXX XXX XXX XX XXX XXXXXXXXX XXX | XXXX

Hanpukinan: obnacte Mepexi O6nacTh XOCTIB 10 pO30UBaHHS
X — craH 0ita, 0 a6o 1 Ha IM1JIMEPEexKi

Y oanomy npuknaoi: 24 6ima ons mepedici, 3 | 3ano3udenns | O61acTh XOCTIB,

bima ons niomepedici i 4 6ima 013 xocmis obmacTi K1

Obnacmo niomepesici, xocmie i mepedici 6 IP-| XOCTIB s 3aJTUIIAIOTHCS

adpeci moodice Oymu pizHoro 0aa pizHux | ineHTudikarii | mpu po30MBaHHI

mepedic miaMepexi Ha MiAMEpexi

Bxinna Macka y HaBeJIeHOMY MPUKJIA/II:
1111111.1111111.1111111.00000000
HoBoyTBopena macka /15t iieHTH(IKAIT TIAMEPEK] Y HaBEJACHOMY TPUKIIAIL:
1111111.1111111.1111111.11100000
B ocranoromy 6aiiTi, 1o6aBneHo 3 cTapumux O01TH IS 1AeHTH(IKALIT TiAMEPExK

Jlst iboro OepyThes JiBi (CTapI) po3psiu 3 HOMEpa XOCTa, B MacIli CaMOB3ATI
pO3pSiAM  3aNOBHIOIOTHCS OJMHULIAMH, II00 TOKa3aTH, L0 I1I PO3PSAU Temep
Hymepyiotb HE By3on, a migmepexy. 3HaueHHS B pO3psSaax MAaCKH IMiIMEpexi
3JTMIIAIOTHCS PIBHUMH HYITIO; 1€ O3HAYAE, 0 3aTHUIIIINCS PO3PSIN B HOMEPI X0CTa
B [P-anpeci moBHHHI BUKOPUCTOBYBATHCS SIK HOBHI (MEHIIINIA) HOMEpP XOCTa.

Hampuxmnan, mo0 po30uTH MepekeBy ajpecy Ha ABi MiaAMEpeki, MU MOBUHHI
3aIO3WYUTH OJWH XOCTOBHH OiT, BCTAHOBHBIIIH BiATOBITHHUM OIT B MEpEXEBid MacIIi
MIEPIIIOTO XOCTOBOTO OiTa B 1.

Ao HaM MOTPIOHO YOTUPH MIAMEPEXKl — BUKOPUCTOBYEMO JBa XOCTOBUX
OiTa, SKIO BiCIM migMepex - Tpu Oita 1 T.1. OIHO3HAYHO, 110 SKIIO HaM MOTPIOHO
'Th TMEPEXK, TO MU OyJIeMO BUKOPHUCTOBYBAaTH TPHU XOCTOBUX OiTa. BiamoBimHum
YUHOM 3MIHIOETHCS 1 MacKa IMaMEpexi :

[Tponienypa BU3HAUEHHS KUIBKOCTI OITIB, sIKI BUAUIMIOTHCA 1AeHTHdIKAT N-
niaMepex 300paxkeHo Ha puc.4.6.

Pucynox 4.6 — Anroput™ Bu3HaYEHHS KUTBKOCTI O1TiB Ji71s1 iAeHTH(IKaii N
niaMepex
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Hns anpec kaacy C, nmpu po30UTTI HA 2 TIIAMEPEKI 1€ A€ MACKY -
11111111.11111111.11111111.10000000 a60 255.255.255.128
pu Po30UTTI HA 4 MiAMepexi Macka B JIBINKOBOMY BHUTJISII -
11111111.11111111.11111111.11000000
abo B mecaTtkoBomy 255.255.255.192

1T.JI.

It wamoi agpecu wmepexi kmacy C 210.16.15.0, MoxHa BH3HAYUTH
HACTYITHUX KUIbKa CTIOCO0IB PO3OMBKH HA MiIMEPEKI.

Tabmuusg 4.2 — CiocoObu po30MBKH HA T IMEPExKi

Humcno Hucno | MepexeBa macka

MIIMEpPEkK | XOCTIB

2 126 255.255.255.128 (11111111.11111111.11111111.10000000)
4 62 255.255.255.192 (11111111.11111111.11111111.11000000)
8 30 255.255.255.224 (11111111.11111111.11111111.11100000)
16 14 255.255.255.240 (11111111, 11111111.11111111.11110000)
32 6 255.255.255.248 (11111111.11111111.11111111.11111000)
64 2 255.255.255.252 (1111111 1.11111111.11111111.11111100)

Tenepe mNoTpiOHO pO3B’S3aTH MUTAHHS TPO AAPECH MEPEXK 1 IMIMPOMOBHI
aapecu, 1 npo aianaszoH I[P aapec.

3HOBY, MpUHMaKOUM 10 yBaru TUIbKH MepexeBi aapecu kiacy C, 1 BKa3zaBIU
TUTBKHU TTOCTIAOBHO (XOCTOBY), OTPUMAHO Ta0auIfko 4.3.

Tabmuusg 4.3 — CTpyKkTtypa agpecu
Mepexesa | [linmepexa | Mepexa | Broadcast | minIP | maxIP | Xoctu | Beworo
Macka XOCTIB
128 2 0 127 1 126 126 252
128 255 129 254 126
192 4 0 63 1 62 62 248
64 127 65 126 62
128 191 129 190 62
192 255 193 254 62
224 8 0 31 1 30 30 240
32 63 33 62 30
64 65 65 94 30
96 97 97 126 30
128 129 129 158 30
160 161 161 190 30
192 193 193 222 30
224 225 225 254 30
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3 Tabnuii 4.3 BiApa3y BUIHO, IO 301IBIIEHHS KIJIBKOCTI MIIMEPEkK CKOPOUYe
3arajibHy KUIBKICTh JIOCTYITHUX XOCTOBHX ajpec. Ha miacrami 1iei iHOogopmariii
MOXHa IPU3HAYaTH XOCTOBI1 1 MepexeBi [P anpecu 1 MepekeBi Macku.

Hpuxaan 2.

Busnaunmo, ckiibky MOTPiOHO MiAMeEpex it Hamioi mepexi kiacy C, o6
po30utH ii Ha migMepexi 1o 10 XOCTIB y KOXKHIM.

Pimenns:

Mepexa kiacy C moxke 0O0CIyroByBaT BChOro 254 XocTa IUTIOC ajipeca
MepexKi 1 MMPOKOMOBHA ajpeca.

g appecartii 10-tu xocTiB 3-X poO3psAIiB HEIOCTATHBO, TOMY HEOOX1THO 4-uit
po3psan. OTxke, 3 BOCbMH MOXJIHMBHUX A kKiacy C, HaM MOTpiOHO TUTBKU 4 pO3psSAH
muis aapecarttii 10 XocTiB, iHIII MOXKHa BUKOPUCTOBYBATH SIK MEPEXKEBI JIJIs aapecartii
nigmepex. KoxHa migmepexa 3MEHIIy€e KIJTbKICTh MOXJIMBUX XOCTOBUX aJpec B J1Ba
pasu.

Jnst anpecartii 16 migmepex HEoOXiJHO BUKOPUCTOBYBATH 4 pospsau. OTxke,
II0paxyeMo TEIep KiIbKiCTh By3/iB B KOXHil 3 16 migmepex:2* -2 =14 xocris. Ll
KUTBKICTB 13 3a11aCOM 3a/I0BOJIbHSIE YMOBY 3aja4i.

O6uKCcIMMO MacKy MiJMEPEXKi, B [IbOMY BUIIAJIKy BOHA MA€ BUTIIAL:

11111111.11111111.11111111.11110000 ado 255.255.255.240

Mu noBuHHI OyneMo BKa3aTH II0 MAacKy NpW HajJallTyBaHHI KOHQIryparii
KOXXHOTO XOCTa B Halllii Mepexi (HEe3aleKHO BIJ TOro, B SKIA MIAMEPEKI
3HAXOJUTHCS XOCT).

Tenep, Hanpukiaaa, MU MOXeMoO ckazatd, aapeca 192.168.200.246 3 mackoro
255.255.255.240 - o3nauae Homep Mepexi 192.168.200.240 1 nHomep By3aa 0.0.0.6.

[Tpuknan 3.

Tenep, ana BCiX TPhOX KJIACiB BH3HAYMMO BIJIMOBIHO MACKHU MiJAMEPEXKI, i
MaKCUMaJIbHY KUIBKICTh MOJKJIMBUX BY3JIB B KOXHIM 3 LHUX MIAMEPEK, SKIIO
HEOOX1THO pO30UTH BIMOBITHO MEPEXKY Kiacy A, Mepexy kiacy B, Mmepexy kimacy C
Ha OKpemi 4 miMepexi.

Pimenns:

st Mmepexi kiacy A.

MakcuManbHa KUTbKICTh By3miB 16 777 216. Ilns aapecarii 4-x miaMepex
HeoOxiaHo 2 po3psiau (00000010), 3HaYNTh 3ayIMIIAETHCS 22 PO3PSAIN IS aapecarlii
xocTiB. TakMM YMHOM, KOXHA 3 YOTUPLOX IIJAMEPEX 3JaTHA 0OCIyroByBaTu 27-
2=4194302 xocTa B KOXKHIH 3 MiIMEPEK.

Yucno HYucmo MepexeBa macka
MiIMEpEeX | XOCTIB
4 4194 302 | 255.192.0.0 (11111111. 11000000.00000000.00000000)

s mepexi kiacy B.
MakcuManbHa KUTBKICTh BY3JIB - 65536. [lns anpecarii 4-x mMmigMepex B
MEpEeX)EeBOMY ajpecy KJjacy B Takoxx MmoTpiOHO BUKOPHUCTOBYBATH 2 PO3PSIAH, ajie
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Tenep BUILHUMU 3aumacThes 14 po3pagis. TakuM uMHOM, KOXKHA 3 ITIMEPEK MOKE
o6cyrosysaru 214-2 =16 382 xocris.

Yucio Yucno MepexeBa macka

MIJIMEPEXK | XOCTIB

4 16 382 255.255.192.0 (11111111.11111111.1000000.00000000)
IIpukaan 4.

Poznimutu [P-mepexxy 192.168.0.0 3 mackoro 255.255.255.0 Ha 4 migMepexi.
Jlnig migmMepeki BKa3aTH IIUPOKOMOBHHM ajpec.

Pimenns:

Mepexa knacy C. 3arainbHa KUIbKICTh XOCTIB 28-2 =254.

Macka 255.255.255.0 Buaiisie 24 crapmux O1TiB i iaeHTUdiIKal Mepexi 1 8
O1TIB J71s1 11eHTU]IKAIlT XOCTiB:

192.168.0.0 11000000.10101000.00000000. | 0000000 | axpec mepexi
255.255.255.0 |11111111.11111111.11111111. { 0000000 | macka

Mepexa Xoctn
(24 61TH) (8 611)

Yucno 4 miamepex, Mae BIAMOBIAATH 2 cTaHaM OITIB B MOPSAAKY iX 301IbIICHHS
Bix 0 mo werBeproro cra"y. Tod6ro 4 cranu 00000000, 00000001, 00000010,
00000011 BiamoBigarOTh KUIBKOCTI OiTam, sKi OyAyTh BUJAUICHHI JUIS 1IeHTH(IKAIT
MIIMEPEeK.

JIBa crapmux OIiTH 3 OCJACTI XOCTIB BUALISAEMO JUIA 1IeHTH(IKAIT TIMEepexKi,
[UIIXOM YTBOPEHH HOBOI MAacKH MiJMEPEKI:

192.168.0.0 11000000.10101000.00000000. : 00 | 000000 | axpec mepexi
255.255.255.192 | 11111111.11111111.11111111. . 11 { 000000 | Macka
1 IMEpexi
Mepexa Xoctu
(24 6iTH) o | (6 0iT)
&
]
5.
=
=
=

Kpok 3miHu aapecu piBHUIN 3HAYEHHIO MOJIOAIIOTO PO3PsAy MiAMEpPEeki, TOOTO
64, To0to: 0 - mouarok mepioi miamepexi, 0+64=64 - mouatok Apyroi miaMeEpexi,
64+64=128 - mouaTok TpeThoi miamepexi, 128+64=192 - mouaToKk dYeTBEPTOi
i Mepexi

BiamosinHo aapecu po30UTO Ha TIMEPEIKH:

192.168.0.0-192.168.63.255 - 1-ma migmepexa
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192.168.64.0-192.168.127.255 - 2-ra niaMepexa
192.168.128.0-192.168.191.255 - 3-1a nmiamepexa
192.168.192.0-192.168.255.255 - 4-ta miamepexa

B koxHiit miamepexi € 256 aapec Bix 0 10 255, 3 HUX € DOCTYITHUMH 254 11s
XOCTIB, OCKUIbKH () 11€HTU(DIKYE TIIAMEPEKY:
192.168.0.0
192.168.64.0
192.168.128.0
192.168.192.0,
a 255 — mMPOKOMOBHY aJIpecy:
192.168.63.255
192.168.127.255
192.168.127.255
192.168.127.255

Ockinbku npusHaueHHs IP-agpec By3mam Mepexi HaBITh IpPU HE JyXKe
BEIIUKOMY PO3Mipi MEpexl1 CTAHOBUTH JIJIS aJMiHICTpaTopa AyXKe TSHKKY MpOUeaypy,
ToMy Bigpa3y Japyrum kpokoM B IP aapecamii po3poOHMKM  BUPILIMIN
aBTOMAaTH3yBATH LW MPOIIEC.

3 miero meroro OyB pospooOsienuit mporokos Dynamic Host Configuration
Protocol (DHCP), sxuii 3BUIbHSIE aAMIHICTpaTOpa Big IUX MOpoodieMm,
aBTOMATH3YI04H npouec npusHayenns IP-aapec .

DHCP mose miaTpumyBaTH CIOCI0 aBTOMAaTUYHOTO JTUHAMIYHOTO PO3MOILTY
ajpec, a TaKoX OUIBII MPOCTI CIOCOOM PYYHOrO Ta ABTOMATHYHOI'O CTATUYHOTO
npusHayeHHs azapec. IIporoxkon DHCP mpaitoe BIAMOBIAHO 3 MOJAEIUIIO KIIIEHT-

cepBep .
[Tin wac crapty cucremu komm'torep, mo € DHCP-kmienToM, mocuiae B
MEpexXy IIUPOKOMOBHMUM 3anuT Ha otpumanHs I[P-agpecu. DHCP — cepsep

BIITYKYE€TbCS 1 TIOCWJIA€ TOBIIOMJICHHS-BINOBIAL, M0 MicTuth [P-aapecy.
[lepenbauaetncsi, mo DHCP-kmient 1 DHCP-cepBep 3Haxonmsatbess B onHiid [P-
Mepexi.

[Tpu punamiynomy posnoaunt agpec DHCP-cepBep Bumae agpec KIIEHTY Ha
oOMexxeHuM Yac, BOHO Ha3uBaeThcsi 4dacoMm opeHau (lease duration). Ile nae
MO>KJIMBICTh 3TOJIOM MOBTOPHO BUKOpPUCTOBYBaTH uel [P-aapec nnsi npusHaueHHS
THIIIOMY KOMIT'HOTEPY.

OcHoBna nepeBara DHCP - aBromaTu3zariiss pyTHHHOT poOOTH aMiHICTpaTopa
no koHdirypamii creka TCP/IP Ha koxxHomMy kKomm'torepi . [HOAl AMHAMIYHE MOALT
aapec no3Bojsie OyayBaTu [P-Mepexy , KUIBbKICTh BY3JIiB SIKOi MEPEBUILYE KUIBKICTh
HAsSIBHUX y PO3MOPSKEHHI anMiHicTpaTopa [P-ampec .

VY pyuHiii nporeaypi Npu3HaYEHHs CTATUYHUX aJI[pEC aKTUBHY y4acTh MPUIIMAE
aaminicTparop, skuii Hagae DHCP — cepBepy indopmartiito npo BianoBigHIicTh [P-
aapec ¢izmuHUM aapecamu abo iHmMM ineHTudikaropiB kmentie. DHCP-cepsep,
KOPHUCTYIOUHCH 11€10 1HPOPMAIII€I0, 3aBXKIU BUJIA€ TIEBHOMY KIIIE€HTY MPU3HAYECHUN
aJIMIHICTPATOPOM aJIpecy.
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[Ipu aBTomaTmuHomy ctatudHomMy crocobi DHCP-cepep mnpucsoroe IP-
aapeca 3 nyny HasBHuUX [P-aapec 0e3 BTpydaHHs omeparopa. A Mexi Myiy
MpU3HAYAIOUUX apec 3a7ae aaminicTpartop npu koHdirypysanai DHCP-cepsepa.

AJnpeca naeTbcd KIIEHTY 3 TyJly B IIOCTIHHE KOPHUCTYBaHHS, TOOTO 3
HEOOMEXEHUM TePMIHOM OpeHAu. MiX 11eHTHdIKaTOpOM KilieHTa 1 oro IP-aapecoro
1 paHie, K 1 MpyU pydYHOMY, ICHY€E TIOCTIHHA BiANOBIIHICTh. BOHA BCTAaHOBIIOETHCS B
MomeHT mepmoro npuszHadeHHs DHCP-cepsepom [P-ampecu kmienta. IIpm Bcix
HACTYITHHUX 3alluTax cepBep nosepTae Tou ke camuil [IP-agpecy.

DHCP 3abe3neuye Haaiiiamii 1 mpocTtuii crocid koHdirypamii mepexi TCP/IP,
rapaHTylOud BIJICYTHICTh JyONIOBaHHS aJApec 3a pPaxyHOK IEHTPaIi30BaHOTO
YIPaBIiHHS X PO3MOIIIOM.

AIMIHICTPAaTOpPy B IIbOMY BUIIAJKy 3aJUIIAE€THCSA TUIBKH YIIPABJISITH MPOLIECOM
pU3HAYEHHS aJIpec 3a JIOMIOMOTOI0 TapaMeTpa "TpUBaiCTh OpeHIu", sika BU3HAUAE,
SK JJOBrO KOMIT'FOTEp MOKE€ BUKOPUCTOBYBaTH npusHaueHui [P-anpec, nepex tum sk
3HOBY 3arpocutu Horo Bim DHCP-cepBepa B opeHy.

4.6 3aBaaHHA Ha J1a00paTOPHY POOOTY

1) IP-agpeca 190.235.130.N, mepexkeBa Mmacka 255.255.192.0. BusHaure,
aZpecy Mepexi 1 aipecy By3Ja.

2) BuznauTe Macku MmiAMEpexi HJisi BUIMAIKY PO3OUTTS MEpPeki 3 HOMEPOM
N.0.0.0 Ha 32 migMepexi .

3) IcHye enunHa KopriopaTMBHa MeEpeka, KUIBKICTh BY31iB Mepexi - 50450.
[iero meperxero BuAUICHUI aapec ais Buxoay B Internet N.124.0.0 . Bu Bupimmmim He
BUMAraTty BiJ TIpoBaiijiepa OAATKOBUX aJpec 1 opraHizyBaT § Giiiil y il Mepexi.
[Iutanus:

- Slka MakcuMaibHa KUIBKICTh BY3JIIB MOXKE OyTH B KOXHOMY 3 (imiit?
OO6YMCHITE MEpPEeKEBI MACKH 1 MOXJIMBHM J1ama3oH aJpec XOCTIB JJISi KOXKHOTO 3
bimii.

4) Bu € agmiHICTpaTOpOM KOPHOPATUBHOI Mepexi 3 6 miaMepex, B KOXKHIN
nigMepexi no 25 komn'torepiB. HeoOXiqHO BUKOPUCTOBYIOUM OJUH HOMEpP MEpExi
kiacy C 192.168.10.0, BU3HaYuTH 4K MNPaBWIBHO OOpaHUN pPO3MIp MIAMEPEKI, 1
NPU3HAYUTH Macku 1 MoxnB1 [P-afpecu xoctam Mepexi.

5) Pozninutu [P-mepexy Ha miaMepeski BIAMOBIIHO 0 BapianTa 3 Tadmuii 4.4.
JI1st KOXKHOI TiAMEepeski BKa3aTu MIMPOKOMOBHUMN ajpec.

Tabmuns 4.4 — 3aBnanHs 11 1a00paTopHoi 4

Bapiant Mepexa Iigmepe:xi
1. 192.168.16.0/24 | 5 migmepex 3 100, 20, 10, 6 1 40 By3namu
2. 194.45.27.0/24 | 5 migmepex 3 34, 20, 62,10 1 40 By3mamu
3. 56.1.1.0/16 4 mamepexi 3 65, 22, 10 1 30 By3namu
4, 147.168.0.0/16 | 5 migmepex 3 56, 16, 10, 33 1 70 By3mamu
5. 193.68.61.0/24 | 5 miamepex 3 10, 20, 10, 4, 15 By3namu
6. 192.100.0.0/24 | 4 miamepexi 3 40, 20, 12 1 20 By3namu
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195.18.11.0/24 | 4 minmepexi 3 110, 11, 10 1 40 By3znamu

7.
8. 207.15.0.0/24 4 migmepexi 3 28, 80, 10 1 40 By3namu
9 222.11.0.0/24 4 mamepexi 3 110, 20, 10 1 50 By3namu

10. 200.2.2.0/24 4 minmepexi 3 100, 20, 10 140 By3namu

11. 201.111.32.0/16 | 5 miamepex 3 170, 590, 1500, 800 1 254 By3namu

12. 128.200.1.0/16 | 5 miamepex 3 115, 300, 200, 128 1 420 By3namu

13. 53.11.0.0/16 5 miamepex 3 165, 222, 128, 110 1 430 By3namu

14. 146.77.0.0/16 5 mamepex 3 550, 116, 200, 256 1 170 By3namu

15. 194.54.45.0/24 | 4 minmepexi 3 103, 39, 101 16 By3namu

16. 142.51.0.0/16 4 minmepexi 3 180, 120, 12 1 30 By3mnamu

17. 43.0.0.0/16 4 miamepexi 3 151, 211, 16 1 70 By3namu

KoHTpoJibHi 3an1uTaHHA

Sxki 6yBatoth kiacu IP - aapec.
Sk no nepuromy 0aiTy azpecu BUSHAYUTH HOTO Kiac?
[Ilo Take macka, Ha 1110 BOHa BKazye?

Buknagite anroputm po3mnoAiy MEpek Ha MiAMEpPEXki 3a JOIMOMOTOI0

1
2
3
4.  Jlns 9oro moTpiOHI MacKU 3MIHHOT JOBKUHU?
5.
\Y%

LM (variable length mask).
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JlaGopaTopHa podora NeS
Cumyasiis po6orn komn’rorepHoi mepe:xki B Cisco Packet Tracer

Meta po06OTH: BUBUCHHS MPOTPAMH ISl CUMYJIAIIT KOMIT FOTEPHUX MEPEeXK 13
3actocyBaHHAM aoaarky Cisco Packet Tracer

TEOPETHUYHI BIZIOMOCTI

Cisco Packet Tracer - 11e eMynaTop Mepexi, CTBopeHuit kommanieto Cisco .

Ile#i momaTok mo3BoJisie OyayBaTH MEpeki Ha Pi3HOMaHITHOMY OOJIagHAHHI B
JOBUIBHUX TOMOJIOTIAX 3 MIATPUMKOIO Pi3HUX MPOTOKOJIIB.

[Iporpamue pimenns Cisco Packet Tracer no3Bossie iMiTyBaTH poOOTY pi3HUX
MEPEKEBUX MPHUCTPOIB: MapIIPyTHU3ATOPIB, KOMYTaTOPiB, TOYOK OE3APOTOBOTO
JOCTYITy, TEPCOHATBHUX KOMITIOTEPIB, MEPEKEBUX MpUHTEPIB, [P-Tenedonin 1 T.1.
PoGoTa 3 IHTEPaKTUBHUM CHUMYJISTOPOM Ja€ BIIYYTTS HANAITYBaHHS peajbHOI
MEpPEXKI, 1110 CKIAJAETHCS 3 IECATKIB a00 HaBITh COTEHb IPUCTPOIB.

VYcraTkyBaHHs, y CBOI 4Yepry, 3ajeaTh BiJ XapakTepy MPUCTPOIB: OJHI
MO’KHa HaJIalITyBaTH 3a JOMOMOror0 KoMaH omnepauiiiHoi cuctemu Cisco 10S, iHmi
- 3a paxyHOK rpadigyHoro BeO-iHTepdeicy, TpeTi - uYepe3 KOMaHIAHHUHN PpsIOK
omeparliiiHoi cuctemMu abo rpadiuyHi MEHIO.

3aBasgku Takiil BmactuBocTi Cisco Packet Tracer, sk pexum Bizyanizarlii,
KOPUCTYBad4 MOJKE BIJCTEKHUTH MEPEMIIICHHS TaHUX IO MEpexl, MOSBY 1 3MIHY
napameTpiB [P-makeTiB OpH NOpPOXOHKEHHI JaHUX YEpe3 MEpPEeXeBl MNPUCTPOI,
IIBUJIKICTh 1 IIIAXK TiepeMinieHHst [P-makeTiB. AHani3 mojiid, mo BiOyBalrOThCSA B
Mepexi, T03BOJISIE 3PO3YMITH MEXAHI3M ii pOOOTH 1 BUSSBUTH HECIIPABHOCTI.

Cisco Packet Tracer moxxe OyTH BUKOPUCTAHUN HE TUIBKHU K CUMYJIATOP, ajie 1
K MEPEKEBUU [10JATOK Il CUMYJIIOBaHHs BIPTYaldbHOI Mepexl 4epe3 peajbHy
Mepexy, B Tomy uncii [nrepHet. KopuctyBaui pisHUX KOMM'IOTEPIB, HE3AJIEKHO Bijl
iX MiCIISI pO3TalllyBaHHS, MOXYTh MPAIIOBATH HAaJ OJHIEI0 MEPEKEBUN TOTOJIOTIEIO,
BUpOOJISIIOUN 1i HACTPOIKY abo ycyBatoun mpooOsemu. s GyHKIis 6arato pexumy
Cisco Packet Tracer Moxe 3aCTOCOBY€ETBCS JJIsSI OpraHizallii KoMmaHIHOT poOOTH.

B Cisco Packet Tracer kopucTyBad MOXE€ CHUMYJIOBaTH MOOY/I0BAa HE TUIBKU
JOTIYHOIO, aje W (I3uyHOI MOAeNl Mepexi 1, OTKEe, OTPUMYBAaTH HABUYKH
npoekTyBaHHSI. CxeMy Mepexi MO)KHA HAaKJIACcTH Ha KPEClIeHHS peajbHO ICHYHUOl
OyZiBii a00 HABITH MICTA 1 CIIPOEKTYBATH BCIO MOr0 KaOelbHY MPOBOJIKY, PO3MICTUTH
OPUCTPOI B THUX YU IHIIMUX OYyAIBISX 1 NPUMIMICHHSX 3 ypaxXyBaHHAM (I3MYHHUX
oOMEXeHb, TaKUX SK JOBXKWHA 1 THUI TPOKJIAAAEThCA Kabeno abo paaiyc 30HH
MOKPUTTS 0€3POTOBOI MEPEKI.

Cumynsuig, Bi3yamizaiisi, 0araTOKOPUCTYBAlbKMM pPEXUM 1 MOXIIMBICTb
npoektyBaHHs poOnsaTh Cisco Packet Tracer yHiKanbHUM 1HCTPYMEHTOM ISt
HaBYaHHS MEPEKEBUM TEXHOJIOTISIM.

5.1 T'o1oBHe BikHO Cisco Packet Tracer

Ha puc.5.1 300paxeno iHTepdeiic mporpamu, SKuii po3aiieHo Ha 00IacTi.
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Pucynok 5.1 — Intepdeiic mporpamu Cisco Packet Tracer

1. ["on0BHE MEHIO MTPOrpamMu 31 HACTYITHUM BMICTOM:

. ®aiin - MICTUTH oreparlii BIAKPUTTS/30€peKeHHS TOKYMEHTIB;

. BurmpaBieHHs - cTaHIapTHI onepailii "KomiroBaTH / BUpi3aTh, CKacyBaTH
/ moBTOpUTH";

. HanamtyBanss - roBoputh cama 3a ceoe;

. Bun - macmtab po6o4oi 061acTi 1 aHesn 1HCTPYMEHTIB;

. [HCTpyMEHTH - KOJIbOPOBA MaJITpa 1 KacTOMi3allisl KIHIIEBUX MPUCTPOIB;

. Posmmupennss - maiictep NpOEKTIB, 0araTOKOPUCTYBALbKUA PEXUM 1

kutbka pynkuii, ski 3 CPT (Tak s iHoai Oyny nackaBo HazuBatu Cisco Packet Tracer)
MOXYTh 3pOOUTH 11Ty J1Ta00paTOpIIO;

. Jlormomora — B IOTIOMOTY KOPUCTYBady

2. [Tanenb IHCTPYMEHTIB, YACTHHA SIKUX MTPOCTO TyOJIFO€ MyHKTH MEHIO;

3. [Tepemukayu Mixk JIOTTYHOI 1 P13UYHOT OpraHizallie€ro;

4. [lle omna maHenp IHCTPYMEHTIB, MICTUTh I1HCTPYMEHTH BHJIUICHHS,

BUJIAJICHHS, TIEPEMIIeHHs, MaciiTaO0yBaHHS OO0'€KTiB, a Tak camo (opMmyBaHHS
JIOBUILHUX ITAKETIB;
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5. [Tepemukau Mixx peanbHuM pexxumoM (Real-Time) 1 pexxuMoM CUMYJISIIIT
(Simulation);

6. [Tanens 3 rpynaMu KiHIIEBUX MPUCTPOIB 1 JTIiHIHN 3B'SI3KY;

7. Cami KIHIEBI MPUCTPOi, TYT MICTATbCA BCUIAKI KOMYTAaTOPH, BY3IIH,
TOYKH JAOCTYIY, TPOBIAHUKHU.

8. [laHens CTBOPEHHS] KOPUCTYBAJIBHUILIBKUX CIICHAPIIB;

9. Po6ouwnii mpocrip.

[Tpuknan po3MinieHHsT KOJTIpHUX obsacteit (puc.S5.2), MO T03BOJISE HAPUKITATT
BIJTOKPEMJTIOBATH Bi3yalbHO OJIHY MiIMEPEXKY BiJ 1HIIO].

Logical [Arak] Meaw Clister  Maya Oipect Sat

Pucynox 5.2 — Ilpukian po3miteHHsT KOJTIpHUX 00JIacTeit

JI71s1 yCTaHOBKM KOJIbOPOBHUX 00J1aCTEN BUKOHAETE HACTYIIHI JIIi:

1 - Ha maneni iHCTpyMEHTIB BUOMPAEMO BIANIOBIIHUIN 3HAYOK;

2 - Bubupaemo pexum obmnacti "3anuBka', HapuKiIam;

3 - Bubupaemo xotip 1 popmy;

4 - MantoeMo 006J1acTh Ha poOOYOMY ITPOCTOPI.

MoskHa Tako JOJATH MiAMKC 1 IepeMinaT / MacTadyBaTH 10 00J1acTh.

5.2 Obnagnanns i ainii 38°sa3ky B Cisco Packet Tracer

5.2.1 MapupyTusaropu

&5 5 @S

MEPUJFI'}"THEETGPH L1841 2EZ0ER 262 XM

| —

'F’.T:-r; :l".i-gl i e T

2a11 | Een-erl: IGeneric,
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MapuipyTi3aTopu BUKOPUCTOBYETHCS IS MOITYKY ONTHMAJIBHOTO MapIIpyTy
nepejadi JaHUX Ha MIiACTaBl CHEIaJbHUX aJTOPUTMIB MapIIpyTH3allli, HampUuKiIal
BUOIp MapuIpyTy (LUIAXY) 3 HAWMEHIIIUM YUCIOM TPaH3UTHUX BY31iB (Ta0i.5.1).

Tabnuusg 5.1 — YMOBHI Ta peasibHl MO3HAYEHHSI MapIIPyTU3aTOPIB
YMOBHE MO3HAYEHHS PeanpHe 300paskeHHs1 00IaIHAHHS

A

10

=

Rl

\REInEY

(5]

o

[IpamroroTs Ha MepexkHoMy piBHI Mozeni OSI (JIektis Ned).
5.2.2 Komyraropu

Py P e e
105 | (| (| (| (| (] it

KoMMyTaTophl | ......... | 2960 | |Generlc) |Generic) | Japs | (Genaric)

KomyTaTopu - 11€ mpucTpoi, 1110 MpaIioTh Ha KaHanbHOMY piBHI Moaem OSI i
npusHaueHl JUIsi o0'eHAHHS JAEKUIBKOX BY3JIB B MeXaX OJHOro abo JAEKUIbKOX
cermMeHTtax mepexi (tab6a.5.2). [lepenae makeTu KoMyTaTop Ha MiJACTaBl BHYTPIIITHBOT
TaOuUIIll - TAOIUII KOMyTalli, oTke Tpadik Wae Tuibku Ha Tod MAC-aapec, ki BiH
MPU3HAYAETHCS, a HE TOBTOPIOETHCS HA BCIX MOPTax (K HA KOHIICHTPATOP1)
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Tabnuug 5.2 — YMOBHI Ta peajibHl TO3HAYEHHSI KOMYTaTOpPIB
YMOBHE MTO3HAYECHHS PeasibHe 300paskeHHsT 00J1aTHAHHS

4

#380-1%

e

5.2.3 KoHnnenrparopu

—— P S -
[y = ‘lﬁ‘-iglf-“‘# =
KOMMYTaTOphI ;950—14- {‘zgsor) | 2960 | Igenerie| |generic) 211?5 iGenaric)

Konrnentparop (hub) nmoBToproe maker, NpUAHATAN Ha OJHOMY IOPTY Ha BCIiX
1HIMX nopTax (Tabin.s.3).

Tabnuusg 5.3 — YMOBHI Ta peanbHl TO3HAYEHHS! KOHIIEHTPATOPiB
YMOBHE MM03HaYEHHS PeanbHe 300paskeHHs 001aIHaHHS

boce |

aranbHuii 1
(6 mopTiB)

ﬁ-?, [ESETTY =g, 2 =

feasark
3arajapHuil 2 . ;
(2 moptH) - :

PYAY LT
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5.2.4 be3apoToBi mpucTpOiL

= [ [ (B
L

;5.#@(!:.' Generle| | Generic!

BecnpoeogHbie

be3aporonri Texnomorii Wi-Fi 1 Mepexi Ha iX ocHOBI. Bkitodae B cebe ToUku
noctymy (tabmn.5.4).

Tabnuug 5.4 — YMOBHI Ta peaibHl O3HAYEHHS O€3JpOTOBUX MPUCTPOIB

YMOBHE MTO3HAYECHHS PeanibHe 300paskeHHsT 00J1aTHAHHS

Cara'k

3arajibpHi

Cisco 1941 W-E/K9

5.2.5 Jlinii 3B’A3Ky

3a J0MOMOrol IUX KOMIIOHEHTIB CTBOPIOIOTHCS 3'€JHAHHS BY3JIB B €AUHY
cxemy. Packet Tracer miaTpumye MHMpOKHI miama3oH MEPEKEBUX 3'€IHAHB (JIUB.
Tabn. 5.5). Koxxen tum kabemto Moxke OyTH 3'€JHaHMI JIMIIE 3 TMEBHUMU THUIIAMU
iHTEep(EeCiB.
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Taomurg 5.5 — Tunu xkabeniB

Tum kabeiro

Onuc

1

2

Kouconb

KonconbHe 3'eqHanHs Moxke OyTtu BukoHaHo Mk [IK 1
MapuipytusaropamMmu abo komyrtatopamu. [loBuHHI OyTH
BUKOHAH1 JIesiKi BUMOTHU AJisi poOOTH KOHCOJBHOTO CEaHcy 3
[MK: mBuakicTe 3'€qHaHHS 3 000X CTOpPIH MOBHHHA OyTH
OJTHaKOBa, Ma€ OyTu 7 OiT manux (abo 8 OIT) M1t 000X CTOPIH,
KOHTPOJIb TAPHOCTI Mae OyTH OaHaKoBWiA, Mae Oytu 1 abGo 2
cTernoBux OiTa (ame BOHM HE OOOB'S3KOBO IMOBUHHI OyTH
OJIHAaKOBHMMH), a TOTIK JaHUX MOKE€ OYTH UMM 3aBTOJIHO JIsI
000X CTOpiH.

——

$‘.»‘f .

— = A
\

=
yo L _‘_/
- "i.

l‘ g A

DB9-RJ45 (Com/Lpt nopt-Ethernet)

MijHui npsiMuis

)

[le#t Tun kabento € CTaHAApTHOIO CEPEJOBMILEM Mepenadi
Ethernet nns 3'egHanHHs TPUCTPOIB, SAKUI (YHKLIOHYE Ha
pizaux piBHsAx OSI. Bin mnoBuHeHn OyTtu 3'enHaHMil 3
HAaCTyMHUMU Tunamu noprtis: MigHui 10 Mo6it / ¢ (Ethernet),
migauii 100 M6it / ¢ (Fast Ethernet) 1 miguuit 1000 M6iT / ¢
('Gigabit Ethernet).

MigHuit
KpOCOBED

L4
| ®

[leit Tun kabemto € cepenoBuieM nepenadi Ethernet s
3'€JHAHHSI TPUCTPOIB, SKI (PYHKIIOHYIOTh Ha OJHAKOBHX
piBHsx OSI. Bin Moxxe OyTu 3'€JHaHUYN 3 HACTYITHUMHU TUIIAMH
noptiB: Migauit 10 M6irt / ¢ (Ethernet), mimauii 100 Moit / ¢
(Fast Ethernet) 1 migauii 1000 MGit / ¢ (Gigabit Ethernet)
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ITponomxenHs Tadnuii 5.5

1 2
ONTOBOJIOKOHHA  CEPEJOBUIIE  BUKOPUCTOBYETHCS  JUIS
3'eqHaHHs MK ontuyHUMH nopTamu (100 M6iT / ¢ a6o 1000
MG6irt / ¢).
Onruka
7
4
3'eqnanHs depe3 TeneOHHY JiHIIO MOXe OyTH 3A1MCHEHO
TIIBKA MDK TPUCTPOSIMH, MO0 MAarlOTh MOJEMHI TOPTH.
CranpapTHe TOJAHHS MOJEMHOIrO 3'€THaHHS - 1€ KIHIICBUHU
npuctpit (Hanpukian, 1K), n0a3BOHIOETECSI B MEPEKEBY
xMapy.
Tenedhonuuii
£
KoakcianbHa cepeloBHIlle BUKOPUCTOBYETHCS ISl 3'€IHAHHS
MDK KOAaKClaJbHUMU TMOpPTaMH, Taki SIK KaOCJIbHUN MOJEM,
3'ennanuii 3 xmapoto Packet Tracer.
KoakcinpHnmit

6
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ITponomxenHs Tadnuii 5.5

1 2

Cepiitnnit DCE | 3'eananHs dyepe3 mMociiIoBHI MOPTH, YACTO BUKOPUCTOBYIOTHCS

Cepiiianit DTE | Cunxpownisamis DTE Bukonyerbcs 3a BubopoM. bik DCE

f

5,9[ mutst 3B's13KiB WAN. JI71st HacTpoiiky Takux 3'€JHaHb HEOOX1THO
=~ BCTAHOBUTU CHHXpOHi3alil0 Ha crTopoHi DCE-npucrtpoi.

s’ MOXHa BHM3HAQUUTH IO MaJieHbKiM 1KOH1 "ToauH" mopyd 3
ol noptoMm. IIpu BubGopi Tuny 3'ennanns Serial DCE, nepmmii
MPUCTPIi, A0 SKOTO 3aCTOCOBYEThCs 3'enHanHs, craBati DCE-
IIPUCTPOEM, a JPyre - aBTOMATUYHO cTaHe cTtopoHor DTE.
MOoIMBO 1 3BOPOTHE PO3TALIyBaHHS CTOPIH, SKIIO OOpaHUi
tun 3'eqaanns Serial DTE.

A N Bdlim]

5.2.6 Kinuesi npucrpoi

[e—— ]

KoHeuHble ycTp-Ba | Seeric

Generle |Gensvic

TyT npeacTaBieHi KiHIIEBI BY3JIH, XOCTH, CEpBEpa, MPUHTEPH, TeIehOHH 1 T.1I.

5.2.7 Emyasuii InTeprery

r-:_-;‘.‘; paf E ool &, | oy .-'I ccgsnr ucn:?'
| IGenaric! :@an-erlc_.l Madem! (Modem

IMynauuMa WAN

[Tpuknan emynsiis riiodansHoi Mepexi. Mogem DSL, "xmapa" 1 T.1.
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5.2.8 IlpucTtpoi kopucTyBaua Ta XMmapa /s 0araToKOpuCTyBalbKOl
podoTu

T N = | = —
el l> & 1—;{;

MonbsoBaTenbckne || 1841 2sztum “”‘ "3““-“‘"’
2[3=
i B z **f

haanOBaTenb::H:ue COef]
| S

[TpucTporo MokHa KOMIUIEKTYBAaTH CaMOCTIHHO. Mo)KHa CTBOPIOBATH JIOBUIBHI
M IKJIFOYEHHS.

5.3 ®DizuuHa KOMILIEKTAIlIA 0012 JHAHHSA

l*
BcranoBith B pobouomy moni poyrep Cisco 1841 " (puc.5.3), peanbhe
300pakeHHs KOro 300pakeHo Ha puc.5.4.

Bsir [papsy  Tapesspe  foygy o
W= TS T R e
| Nornueckos NPoCTPaNCTBO [T

e
LE1
Mg uppTHaaTo

L

Bpima DI_"PI"Z_HI | Lie I'II:I -'-rhnn FJI-F Farward Tisa

o B .m. ﬁ |=-a _"pi ﬁ '.:'; Hr,cmaﬂu.g W [Thes MeoragHm CTAT{G ||1q.—r|-

IHamupy'rnawml o e Coimame Wgarars

#l‘r! ~u < mmlm:c

Puc.5.3. Bcranosnenns poyrepa Cisco 1841 na poGouuit mpocTip
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Puc.5.4. Peanbue 300paxkenns poytep Cisco 184

VY HanamryBaHHSX poyTepa BIIKpuBaeMo Horo ¢Gizmuny koHpirypauiro
(puc.5.5).

(i

DUIMYECKOE NPOCTPAHCTED | Kondurypauws | CLI'

MOAY M =] DU3NYECKWIA BU YCTPOWCTEE
HWIC-4ESW
HWIC-AP-AG-B —

- — -
o (s MW §a
= -
iR O—cc | CiwW 55 s
WIC-1T

WIC-2AM

WIC-2T
WIC-Cover

2

YBenuuuTh | OpuriHanbHbIR pasﬁapl YMEHbIWWTE |

"=

e e

| | B

HacTpoute e
waobpaxede ans l e
~|  manueckoro enaa

HWIC-4ESW npegocTagnAeT 4 KoMMYy TALWOHHBIX NOPTAa. *iiii ® |
F

e e e s

N

HacTponTe —
wznbpanerme gna . "r-i

norvdecKoro Buga

o/

Pucynok 5.5 — ®i3uuna koHpirypaiis npucTporo
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3miBa  po3TalIOBaHWl COHUCOK MOAYHIB (uudpa 2), SKUMH MOXKHA
YKOMIUIEKTYBaTH poyTep. 3apa3 y HboMy 2 mopoxHiX Micus (uudpa 3), B K MOXKHA
BCTAHOBUTH 111 MOAYJIl TIPY NMPU BUMKHEHOMY KUBJeHHI1 (1tudpa 1).
Moayni WIC (HWIC, VWIC) - ne mnatu po3MMpEHHS, MO 30UTbLIYIOTh
G yHKI10HAT TPUCTPOIO:
1. WIC - WAN interface card. The first original models (puc.5.6)

Pucynox 5.6 — Ilpuxmagn WAN iaTepdeiicanx kapt (WIC)

2. HWIC - high-speed WAN interface card- the evolution of wic that is now in
use on the ISR routers (puc.5.7)

B oy
AN

Pucynox 5.7 — Ilpuxnanu Bucoko-mBuakicinx WAN iaTepdeiicaux kapt (WHIC)

3. VIC - voice interface card, support voice only (puc.5.8)

Pucynok 5.8 — Ilpuknanu Bucoko-mBuakichux WAN inTepdeiicaux kapt (WHIC)

4. VIC2 - mepexxeBuit MOAyJb 3 roiocoBuM/pakc iHTepdericoM (puc.5.9)
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Pucynox 5.9 — Ilpukianu MepexxeBUX MOJYJIIB 3 Tojd0coBUM/dakc iHTepdeiicom
(VIC2)

5. VWIC — mepexeBuii MOaylb, SKUH MATPUMYE (DYHKIIIIO TOJI0COBOTO Tpadiky
1 mepenauy nanux (puc.5.10)

Pucynoxk 5.10 — [puxmnanu inTepdericHux KapT, sKi TIATPUMYIOTh (PYHKIIIIO
roJIocoBoro Tpadiky i nepegaqy gaHuX,

6. VWIC2 — mepexxeBUid MOIyNb 2-TO TOKOJIHHS, SKUA TIATPUMYE (QYHKIIIO
rosiocoBoro Tpadiky i nepegaqy gaHux (puc.5.11)

Pucynok 5.11 — I[Ipuknanu inTepdeiicHux KapT 2-ro NOKOJIHHS, SIKl TIATPUMYIOTh
(GYHKIIIIO TOI0COBOTO TpadiKy 1 mepenavy TaHux

Hanpuxnan nis koMm'torepa € miaty, uio niakmodarTbes 10 PCl-mmai (TV-
TIOHEpH, 3BYKOB1 kapTu, USB-posramyxyBaui, MepexxeBl kapTu), Tak 1 TyT. B3arani,
npuctpiii Cisco - 11e TOW ke CUCTEMHHUH OJIOK 31 CBOE€IO OINEPALIMHOI0 CHUCTEMOIO 1
OaraTbMa MEpeKEBUMH KapTaMu, sIKHH MOKE MPALIOBATH TIJIBKU 3 MEPEKEIO.

Hwxue npeacrapiena iHdopmallis mpo KOXKHOMY MOAYJII:

. HWIC - 4ESW - BUCOKONPOIYKTUBHUM MOJYJIb 3 4-Ma KOMYTallliHUMHU

nopramu  Ethernet mig pos'em RJ-45. Jlo3Bosise TmoegHyBaTH B

MapuIpyTU3aTope MOXKINBOCTI KOMYyTaTOPA.
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. HWIC-AP-AG-B - ne BucokomBuakicHa WAN- kapta, 3abesneuye
dbyHkIioHan BOyJI0BaHOI TOYKHM JOCTymy s poyrtepiB JiHiviku Cisco 1800
(monynbhux), Cisco 2800 1 Cisco 3800. J[laHuii MOaynb MIATPUMYE
paniokananu Single Band 802.11b/ g abo Dual Band 802.11a/b/ g.
. WIC-1AM Bxuitouae B cebe aBa pos'eMy RJ-11 (tenedonnuit amapar),
BUKOPHUCTOBYBAHUX JJIS TIJIKJIFOYEHHS /10 0a30Boi TenedoHHOI cimyk61. Kapra
BUKOPHUCTOBYE OJUH MOPT AJIsA 3'€IHAHHS 3 TeNedOHHOI JIHIEI0, 1HIINA MOXKe
OyTH TIAKIIOYEHUN 10 aHAJIOTOBOMY Tele(OHY sl I3BIHKIB IMiJl Yac MPOCTOIO
MOJIEMY.
. WIC-1ENET - ue ognonoptosa 10 M6 / ¢ Ethernet kapra nst 10BASE-
T Ethernet LAN.
. WIC-1T nHamae omHONOPTOBE MOCIIIOBHE MIIKIIOUCHHS 0 BiTaleHUX
o(iciB abo 3acTapiux CEpiMHUX MEPEKEeBHUX MPHUCTPOiB, Hampukiag SDLC
KOHIIEHTpaTopaM, CUCTeMaM cHrHamizaiii 1 mpuctposim packet over SONET
(POS).
. WIC-2AM wmictuth nBa po3'emy RJ-11, 1m0 BUKOPUCTOBYIOTHCS IS
MIJKII0YEHHS 10 0a30Boi TenedoHHoi cinyx61l. B WIC-2AM nBa moaeMHHX
HOPTH, L0 JI03BOJISIIOTH BUKOPHUCTOBYBATH OOMBA KaHAIW JUIsl OJAHOYACHOTO
3'eTHAHHA.
. WIC-2T - 2-mopToBHil  CHHXPOHHUN/aCUHXPOHHUW  CEpIMHMIA
MEpEXKEBUN MOJyJIb, SIKMI HaJla€ THYYKY MIATPUMKY Oaratbox MPOTOKOJIB 3
IHAMBIAYAIbHUMH HAJIAIITYBaHHSAMU KOKHOTO TOPTY B CHUHXPOHHUH a0o
ACHHXPOHHUH  peXHM. 3acCTOCYBaHHA I  CHHXPOHHOI/aCHHXPOHHOI
MiITPUMKHU TTPEACTABISIIOTS:

. HU3BKOMIBUAKICHY arperaiiito (10 128 K6/ ¢);

. miaTpuMKy dial-up Mmoaemis;

. CUHXpOHHI a00 aCHMHXPOHHI 3'€IHAHHS 3 TMOPTAMH YIPABIIHHS

IHIIIOTO O0JIAIHAHHA Ta Mepeavdy 3acTapiiuX MPOTOKOJiB Tuly Bi-sync

1 SDLC.
. WIC-Cover - crinka npns WIC crnora, HeoOXimHa ISl 3aXUCTy
CJIEKTPOHHUX KOMITOHEHTIB 1 JUIsl TIOJIMIIEHHS IUPKYJIAIIl OXOJOIKYHYOTro
MOBITPSTHOTO TIOTOKY.
JUJist 3MIHM KOMILIEKTAIll1 YCTaTKyBaHHS HEOOX1IHO:

BIJKJTIOYUTH KUBJICHHS , HATUCHYBIIIM MUIICIO HA KHOTIKY KUBJICHHS .,
nepetarnytd mumeo mMonayiab HWIC-4ESW y BinbHUIT CHOT 1 BKIIIOYHUTU

JKUBJICHHS &,
MOYCKaTH 3aKiHUCHHSI 3aBaHTAKECHHS POyTepa.
VY xoudirypaii GUI moxkemo nobauntu 4 HoBUX iHTEpdeiicu (puc.5.12).
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* MapupyTnzaTopl

PH3MYECKOe NpoCTp:

OBLLEE |

HacTpoiku

1acTpoRKKH anropuTM
MAPWIPYTHIALINF
CTaTMdeckan
RIP
KOMMYTALIWMA
Baza aanHex WLAN
WHTEP®EWC
FastEthernetd/0
FastEthernetd/1
FastEthernet0/1/0
FastEthernetd/1/1

FastEthernetd/1/2
FastEthernetd/1/3

Pucynok 5.12 — Kondirypariist inTepQeiciB npucTporo.

Pemra mpuCTpoiB KOMIUIEKTYIOTHCS aHANOTI4HO. J0maroThCsl HOBI MOy
Ethernet (10/100/1000), ONTOBOJOKOHHI PO3'€MU JEKUIBKOX THUIIB, aJanTepu
0e3nporoBoi Mepexi. Ha pobouunit koMm'roTep € MOXIIMBICTh AOJATH HaIpPHUKIal
MIKpO(hOH 3 HaBYITHUKAMH, KOPCTKUHM TUCK JJIs1 30epiraHHs JaHHX.

EKCIHEPUMEHTAJIbHA YATHHA

Cisco Packet Tracer MICTUTBH IHCTPYMEHT JUIsl CUMYJISIT poOOTH MEpPExi, B
AKOMY MOHa 1IMITYBaTH 1 CUMYJIIOBaTH CTaH pOOOTH MEpEX1 1 MPAaKTUYHO OY/b-sKl
MepexeBi nojii. Hampukiiag MojkHa MPOCTEXKUTH, sIK OyJle pearyBaT MEpexy B pasi
300iB a00 HampukiIaj W0 CTaHEThCs, SKIIO Bia'€eqHATH SKUM abo kabenb abo
BIJIKJIFOYUTH KUBJIEHHS OJIHOTO 3 MEPEKEBUX MPUCTPOIB.

PexxumM cumysuii 103BOJISIE TPOCTEKUTH CTPYKTYPY MAKETy 1 NEPETsaHYTH, 3
SKUMH TTapaMeTpaMHM MaKeT NPOXOaUTh 1o piBHIM Mojeni OSI.

CknanitTh KOMIT'IOTEPHY Mepexy: 4 By3lM, CepBep, MNpPUHTEp 1 JBa
KoHIleHTpaTopa. KoHieHnTparopu Mixk co0010 3'€IHYIOTHCS KPOCCOBEPHUM KabeseM
(puc.5.13).
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=] =

PC-PT 192.165.0.5
152.168.0.2
- — -
PC-PT Hub-PT Hug T 6 Server-PT
FNagHpi xa -
192.168.0.3 a6 B knacce 192.168.0.1

I 4
pC-PT 2
192.168.0.4 Frinter-FT
192.168.0.10

Pucynox 5.13 — Cxema KoMIT FOTEpHOT MEpexi

OmnummemMo mporeaypy CKIIaJaHHsI CXEMHU KOMIT I0TepHOT Mepexi (puc.5.13).

Ertanu ctBOopeHHS:

1. BcranoBneHHs Ha poOo4Yy TPOCTOpi HEOOXIAHOTO MEPEKEBOTO
obmagHanHsA (puc.5.14-5.16) (30epiratu MOPSAIOK BCTAHOBJICHHS OOJagHAHHSI HE €
000B’SI3KOBUM);

Tadn Musies Magedefse BaE oy F
LR AATFR - Tl T R - -l R

No BCHOE NPOCTRaRCTBOD [T e o] SREATH HNNCTH BT Janato s
iy "j I

= »

PC-FT
ne

b ]
Spemn: 8026017 . PeanuHoe npemMs
'f Nycx - Mochapan oTterye. Hero,
= N >
Dea Bees Deed Seed Ples  [new CoanaTs wharsTs

[Koneree yorp-sa

»
= = 1 N T OB CMC PO |
" ’ = Prinbar-PT T E {2

Pucynok 5.14 — BcTaHOBIIGHHSI KIHIIEBUX TTPUCTPOIB (IEPCOHAIBHUX KOMIT IOTEPIB Ta
IpUHTEpa) Ha pOOOUHIT TPOCTIp
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g
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Pucynok 5.16 — BcraHoBiieHHs cepBepa Ha poOOUuit poCTip

2. BcraHoBneHHs niHiM 3B 3Ky (puc.5.17-5.19);
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Pucynok 5.17 — BcranoBnienHs mouatky 3’ eqHanHs Buxony FastEthernet
JI0 KOHIIEHTpaTopa
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Pucynok 5.18 — 3’eqnanns suxony FastEthernet 1K 13 onHuM 13 nmopriB
(PortO-Port5) xontenTpaTopa

3a a”aNoTi€EI0 3’ €THAEMO MIXK COOO0I0 KC1 MepexeBi By3iu (puc.5.19).
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Pucynox 5.19 — Kinmena cxema MepekeBOro 3’ € THaHHS

3. HanamrryBanHs 00naHaHHS (OMTHUCAHO HIDKYE IO TEKCTY).
[TpucBoiite KO>)kHOMY 13 00’ €KTiB Mepexi BiacHi [P-aapecu:
- 3ai1ITh HA KOHKPETHUH 00’ €KT MEPEXi J1BOIO KHOTIKOIO MHIIIL;
- 3aiiiTe B myHKTH Kondyrypauus/FasEthernet Ta mpucsoiite 3HaueHHA
cratuctuyHoi [P-agpecu, BiamosinHo a0 puc.5.13.

Puapueckoe npocTpakcmon | AanlaivpauEd | Paboysd cion | SoftearelServices
[
[ FastEthernet
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Mackn nogceTa 2S5 5590
Hacpalea [PvG
A Apess NOKAMEHONG £EHa0ES
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| AETom A Y pE L
& CraTuyccrHd
TP -hgnac

95



- y nyHkTi Kondyrypauus/OOmue npucsoiite iM’st 00’ekty, sike Oyzae
BiJIoOpaXkaTucs Ha poOodyoMy mpocTopi (A1 3py4dHocTi BKazaTtu [P-ampec).
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i L T T T THT TR

® Crarnuecend

Lirers [Pvh
DNES-capacn IPvE

Pesynprar mpucBoenns imeH Ta [P-aapec By3igamM KOMITIOTEpHOI Mepexi

300paxeHo Ha puc.5.20.
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Pucynok 5.20 — Komm’rotrepHa Mepexa 13 npucBoeHUMU iMeHamu Ta [P-
ajpecamu
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[Tepetinite B pexum cumysnii (Shift+S), abo HaTHCHYBIIM Ha 1KOHKY
CUMYJISIIIT B MPaBOMY HUKHBOMY KyTi poOOYOTO MPOCTOPY.

MNokazaTth BCE

Crincox cobermmii € MMYNALNA

1azHauenme Twun UeeT BpemAa (cek) MepwognuHocTe Homep

B pexumi cumynsamii OyayTh JTOCTYIHUMM BIKHO Tofaiit (puc.5.20), KHOIKa
CKHMJIaHHS (OYMINAE CIMCOK TOJii), YIIPaBIiHHSA BIATBOPEHHSIM 1 (PUIBTP MPOTOKOJIIB
Ta 3alporNOHOBAHO 0araTo MPOTOKOJIB, aye BiAuIbTpyemMo mnoku Tuibku [CMP
(HaTUCHYBIIM Ha KHOMKY «M3MEHUTh QUIBTPH»), 1€ BUKIIOYUTH BUMAIKOBUN

Tpadik MiX By3JIaMH.

Cnncox CoOuTHE

Fin.  Fpaue {oakl  MocnapHeq @oTpoican. Ha worpoBctRe Tun Mafonesiue

Zaxpadcio o

CHpoomia euHyiAdeR) v TCCTORHEAR sa0epkKe
i i o HEE {HET daxzarcy)

VARPARraFE ANCMPAHERARHEaM
Hasay AETU SdsEa] [ B0 = L R Adxdl f Hrspey

T T T (st S0 GOl

AZL-uaurg, ARF dER, COR, DHIR, DMS, OTP El1GRP, FTP, H.323,
HTTR, HTTRS, [CMP, [CMPYG, T95ar, ISAKKE, LACE, WT2, O5FF,

Biranue COSUTHAL oo oo oops . RADINS, RIP, RTS, SCCF, SMTP, SKME, S5H, 5TR,
SYSLOG, TACACS, TUE, T5 TP, Tehet, UDR, V1D
M8 Ha T E 5Tt MokazaTs 308

Pucynok 5.20 — ®petim 13 CrIUCKOM TOA1H
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Hagintite PING-3amuT 3a JONOMOTOK KHONKH ~ , sKa OpraHi3oBye
HagcunanHs [P-makeTiB BiAg BiampaBHMKA 10 OJEpKyBada. 3 OIHOTO 3 BY3JIB
NOPOMIHTYHTE 1HIIKK By30s. BubepiTh naneko po3TamioBaHi By3Jd, 00 HAOYHIIIE
no0aYnTH SK TMPOXOJUTUMYTh TMAKETH IO MEpeki B pexuMi cumyismii. OTxe,
YBIMIIOBIIM Ha BY30J 4 1 3A1MCHITH MpOIEC MIHT-3alMUTy Ha By30d S5 (micis

HATUCHEHHS KHOMKM +  BHOEPITh CIOYATKY BIAMpaBHHUKA, a MOTIM OJEp)KyBaya)

(5.21).

= o

PC_PT 107 458.0.5
192,168.0.2

. ;
-

EF" r' Hub-FT Hud PT
192.168.0.3 EHT R KD”"LEHT__HTDEE S:?:;r:i;_ppuT
e T
102.168.0.4

Pucynox 5.21 — JlemoHcTpaitiis poOOTH CUMYIIATOpa

3 KOBTOTO By3Ja MIHTYHTE 3ejeHuil. B pe3ynpTaTi MiHTYBaHHS Ha JKOBTOMY
BY3Jll YTBOPUTHCA TAKET OUIKyBaHHS (KOHBepTHK). [Iporec 3amycky ImakeTy B
MEpeXy BiIOYBA€ThCS NUISIXOM HATUCHEHHs KHomku '"3axBar/Bmepen" y BikHi
cumynsii (puc.5.22).

N¥TIFABNEHKE: Hazan ABTO zaxeaT / EocnpowzBegeHne  3axeaT [ Bnepeg

| (A (G (VA4 TN (57 (75 () ()
Pucynok 5.22 — ®parMeHT BikHa CUMYJISIIIT

VY BikHI cumysisInii Oyae BimoOpakeHo 1ied naker, 30kpema roro tun (ICMP) 1
mxepeno (192.168.0.4) - puc.5.23.
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LHNKTRS CRUGKA COkamAR

B gdHb e celbgten: 1CHD

HIMEHKTE fIMNbTRR MakazaTe ReE

Pucynox 5.23 — MoHITOpUHT pOOOTH MPOTOKOJIIB

HatucHyBIIM KHOMKOIO MHUIII HAa TMaKeT MOXHA OTPUMATH JIOKJIAIHIITY
iHpopmarito mpo Heoro. Ilpu mpomy Oyne BigoOpakeHo moxaens OSI. Bigpazy
BUJTHO, 110 Ha 3-My piBHI (MEpEKeBUi1) BUHUK MAKET y BUXITHOMY HaNpPSIMKY, SIKAN
mife 0 Apyroro piBHS, MOTIM 0 MEpIIoro, Ha (i3WYHE CEPEeOBHUIIE 1 MEePeIacThCs
Ha HACTYIHUM By30J (puc.5.24).

| ¥ Wnhopuaums o POU Ha yorpoficres: 192,1680.4 o
Migean D58 Berang pomanieso PoL
Ha peTpid St 190, 158.0.9

Moroudnas: 192168, 04
Mameaaran: 192.168.0.5

Wil el 6 WD WO

Ypooaus 3 saranoen T wsd. 1R:
TU2AA0.00, ix, 19 1Y E6N.0.5
PP Meamace runi; A

¥pooaie 2 3arononds Ethornst O
DO00.BCRC. BT 5o

0001, A30C Coea

¥panee 1i nopr{wl:FastEthemat |

1. Tha Ping procecs starts tha ook pog miglest

2. Tha Ping precesd cigalss an DEMT Bche Saquaul e siags and wends
i bt Inwer process

3, The aprce F oddress & not apocfad. The davice sets it o the
Poits TP s it

4. The divics sats TTL i Yhis packe? Fasdear,

5. The destinabon 17 address mm the pame subest. The deace ==t the
rrzut-hop to desbnation

Mp eepa culil 2 Mpstfiaipimi pidaes Syl ppoies o

Puc.5.24 — Mouitopunr pobotu Ha mozeni OSI
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Ha Bxmanui «Jeranu ucxoasmero PDUy» MoxkHa mpoaHainizyBaTu CTPYKTYpPY

nakerty (puc.5.25)

| ¥ Mupopwaynn o PDU Ha worpodicres: 19216804 23
MWogens 05 | farann Woangmegena $hid

SopHaTs P

Ethernet.n

1 1 ¥ 14 i3 Emir
PREANELE: DEST Mac: SR MAC;

101010, 1011 N DT, CE DDA AT BEC

FL%:

Ol

(R DATA {WARIAELE LEMGTH)
TR

B
18 I ¥ B

L] -]
a_ | | oEch: gl TL: &3
IEr; gren e | o
TTL:- 35L | i i | mp )]
SRIC [ 192,468,104
DET [P7 197 16805
YT e | Ol
T4 {WARIAELE LEMGTH)

LM

1) 4 1€ i Eerr

TFPE: OB | COCE: Bod CHECKSLM
i0: fah S0 HURIEE: 10

Pucynok 5.25 — CTpykTypa makery

[licns HaTucHeHHd KHomky "Bmepen" makeT mnoyHe pyxaTtucs 10

KoHIIeHTpaTopa. Lle equne MepekeBe MiAKIIOUEeHHS 3 IbOTo 00Ky (5.26).
-
: polpy
PC-PT 192, B.05
| T ‘m | '
PT

192168 0.7

PC-PT i
arver-PT
o ’ HUEHTRATORD HnHuFH . TOR JCEDEEI:{I
- -
- F,;_IJ_ Prirter-PT
s MNpsrTeRd
192, 168.0.4

Pucynok 5.26 — IIpoxomxkenusa nakety. [lepmmii eran
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KoniienTpaTop moBTOpIOE MAaKeT Ha BCiX 1HIIUX MOPTaX B HAli, 110 HA OJTHOMY
3 HUX € ajipecar (oTpuMyBay nakery) (puc.5.27)

=
pcdpT

p,l'__p'r 192. §58.0.5
197, ]EE(\\

PC-FT
100, 168.0.0
F% vrinter-F |
7 [T e R0
102 168.0.4 ERERR

Server PT
Ceppepd

Pucynok 5.27 — IlpoxomxkenHs nakety. [pyruii eran

SIKIO TakeTH SKUMOCh BY3JlaM HE TpH3HA4YCHI, BOHH TPOCTO IrHOPYIOTH iX
(puc.5.28).

PCPTA
192.168.0.7°

[ ——— !
PC-PT a2 Server-PT
192.168.0.3 : Copoepl
.
PC-PT MNoreme pl
192, 168.0.4

Pucynok 5.28 — IIpoxomkeHHs nakeTy. TpeTiii eramn
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[Ticnst 3HaxomkeHHs afapecaty [P-nakeTy, maker Bij ajpecara MOBEPTAETHCS 110
MepexKi Ha3aj J0 BianpaBHUKa (puc.5.29).

g_;:l
: pcdpT
or pT 192, ¥8.0.5
192,168.0, J,
.L L’

et #Aub - PT HUEPT
HueHTpaTopl Kotue H'ilp.a-rn p2 Server-PT
192 168.0.3 ; Cepoend
E';i: Printer-PT
: MpuHTE R0
107.168. 0.4 i aaa

Pucynok 5.29 — IlpoxomxenHs nakety. UeTBepTuid eramn

KoHuienTpaTop MoBTOpIOE MakeT Ha BCIX 1HIIMUX MOPTaxX B HAJI, 10 HA OJTHOMY
3 HHUX € BIIPaBHUK (MIATBEPKEHHSI BIAMOBIAL Bl oTpuMyBaya) (puc.5.30)

e )
| Pk
-pf_'-p I 192 #8805

192 168.0.
. ——

+ ] b Hutd p J A
} -- "y

=P HUeHTRa TR Konedpaton? setyer LT
192 168.0.3 Cepeepld

= | e

MNpsnTeph

192, 166.0.4

Pucynok 5.30 — IIpoxomxenns nakery. [I’aruii eran

102



Konu maker moBepHeThcsi 10 BiamnpaBHUKa [P-makeTy Ha3zaa uyepe3 ocTaHHIN

KOHIICHTPATOp MEPEXKi, TO oOaunMo miATBEpHKEHHS 3'efHaHHs (puc.5.31) y Bursiai

Py o]
JIACTA 3 TaJTOYKOI0 .

v

N =

SN

-

CETTIAY
palpr
192 ¥3.0.5
s -
e ..Jm"ﬂﬂ- - Bl
B Fub- PT HuE-FT
- : . Server-FT
L / HueHTpaTop( Hﬂl.un:-lrllDaTﬁli'-:—' Epaant

Printaer-PI
MpuHTe R0

192, 168,04

Pucynox 5.31 — [Ipoxomxenns nmakety. Kinnesuii eramn

3micT 3BiTY

. TuTynpHUN apKyII

Mera po6otu

. BioOpa3uTtu pe3ynbTaTv MOETAHOTO0 CUMYJIIOBAHHSA POOOTH KOMIT FOTEPHOL

mepexi Cicso Packet Tracer.
JlaiiTe BIAMOBII HA KOHTPOJIbHI TUTAHHS

. BucHoBkH

KonTpoabHi nMTaHHA

. SIxa nnarta po3mupeHHs 3a0e3neuye GyHKI[IOHAT BOY10BaHOT TOUKHU JOCTYITY?
. Slka mmata po3MIMPEHHS HAJA€ OJHOTIOPTOBE MOCIIIOBHE IMiIKIIOYCHHS 10

BiimanieHuM oicam abo 3acTapijiuM CepitHUM MEPEKEBUM TIPUCTPOSM?

. SIk Ha3uBa€TbCAd BUCOKONPOAYKTUBHUN MOIyNlb 3 4-Ma KOMYTaliHUMU

noptamu Ethernet minx po3'em RJ-457
[TepepaxyiiTe MepexkeBl KapTu, IO JO3BOJISIIOTH mmimkirodatucs a0 WAN
Mepexam?

. Slkuit THN iHTEpdeicy ciia BUOpaTH Mpu CTBOPEHHI KilacTtepa?

Ha3BiTh MOz€II KOMYTaTOPIB TPETHOTO PiBHS?
Sxuii THD Kabenro CciiJi BUKOPUCTOBYBATH MpHU 3'€AHAHHI pPOYTEpIB MIXK
coboro?
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8. BkaxiTh cepii MaricTpaJibHUX MapIIpyTHU3aTOPIB.

9. V skux BUMagkax BUKOpUCTOBYEThCS iHTEepdeiic SERTAL?

10.5Ix opraHi3yBaTH 3B'S30K JIBOX MaricTpajibHUX MapIIpyTU3aTOPIB?

11.ITepepaxyiite Bci MOXKIIHMBI pexxuMu poobotu nporpamu Cisco Paket Tracer?

12.Ha3BiTh MOJIEJIl KOMYTaTOPIB JIPYTroro piBHs?

13.Tlepepaxyiite Bci TMNM 3B's3KiB, BUKopucTtoByBaHux B Cisco Paket Tracer 1
BKaXXITh 1X MPU3HAYCHHS.

14. 17151 4OTO BUKOPUCTOBYETHCS PEKUM CHUMYJISIIIT?

15.51x meperisiHyTH MPOXOIKEHHS MaKeTy 1o piBHAM Moaeni OSI?

16.M0>XHO 4YM BU3HAYUTH MPHUUMHY TOTO, IO MOCTAHUM B PEKUMI CUMYJISIIT
MakeT He TINIIOB /10 ajJpecara i Ha SKOMY eTarli cTaBcs 301 poboTu Mepexi?

17.BxaxiTs y ckiani nakery I[P agpecu BignpaBHHKa 1 0fepKyBaya.

18. 51k 3MiHUTH GIIBTPU CHUCKY MOAIN?

19.5lk B pexxumi CUMYIAIIT BUSHAYUTH, SKI MPOTOKOIM OYJM 3ajlisiHI B POOOTI
Mepexi?

20.51k B pexxuMi CUMYJISIIIT TPOCTEKUTH 3MIHY BMICTY MTaKeTa
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JlabopaTopHa po6ora Ne6
HasamryBaHHsI MepesKeBHX CepBiciB

MeTta po0OTH: BUBUCHHS IPUHIUITY HAJIAIITYBAaHHS MEPEKEBUX CEPBICIB 13
3actocyBaHHsIM noaaTtky Cisco Packet Tracer

TEOPETUYHI BIIOMOCTI

6.1 Mepe:xeBi cepBicu

6.1.1 DHCP
DHCP (anra. Dynamic Host Configuration Protocol — mpoTokos AuHaAMI4HOT
KoH(irypamii By3/ima) — 1€ MPOTOKOJA TMPUKIATHOTO pPIiBHS, IO JO3BOJISIE

KOMIT'IOTEpaM aBTOMATHYHO ojepxyBaTu IP-aapecy ¥ iHII mapameTpu, HEOOXiIHI
U1t poOOTH B Mepexki. [ Hboro KOMI'toTep 3BEPTAETHCS A0 CHELIANbHOIO CEPBEPY,
nig Ha3zeoro cepBep DHCP. MepexeBuil aaMiHICTpaTop MOXE 3aJaTH J1alla3oH
azipec, 110 PO3MOJUIIIOTH cepell KoMI'toTepiB. Lle 103Bosissle YHUKHYTH pPYy4HOIO
HAJAIITYBaHHS KOMII'IOTEPIB MEpekl ¥ 3MEHIIye KUIbKICTh NMOoMMIOK. [Iporokon
DHCP BukopuctoByeTbest B Ou1bocTi Beukux mepesxk TCP/IP.

HpOTOKOJI DHCP mnpamtoe 3a cxemor kiaieHT-cepBep. Ilin dac 3amycky
cuctemu komm'torep, sikuii € DHCP-kmienTOM, BiAmpaBisie B MEPEXy 3aluT Ha
orpuManHsa [P-agpecu. DHCP-cepBep BignoBigae 1 BIANPAaBIIsA€ MOBIIOMIICHHS-
BIJINIOBIJIb, K€ MICTHTH I[P-aapecy 1 meski iHmN KoH(irypauiitHi napamerpu. Ilpu
upomy cepsep DHCP morke mpaitoBaTi B pi3HUX PEKUMAX, BKIIOYAIOUU:

I. JlunaMiyHUN PO3MOJILT - aIMIHICTpaTOp npucBoroe [P-niana3on agpec Ha
cepBepi DHCP. KoeH KI€EHTChbKUN KOMI'IOTEp B MEPEXi MOBUHEH 3ampocutu [P-
aapecy Bigx DHCP-cepBepa, konu Mepexa 1HIiali3y€eTbes 3a KOHIIEMIIe "opeHau".
Konu 3akindyeTbes TepMiH OpEHH, SIKIO BOHA He Oyne mpoaoBxkena, DHCP-cepsep
Ma€ TIPaBO MOBEPHYTH AJIPECY 1 MPU3HAYUTH 11 HA THIII KOMI'IOTEPH.

2. ABtoMatuune BujineHHs - cepep DHCP Oyne moctiiino mpusHavyaTu
ButbHU [P-aspec 3 miama3oHy, BCTAHOBJIEHOTO AaJMIHICTPATOPOM, 3aMHUTYIHOUOMY
KoMIT'IoTepy. OCHOBHA BIIMIHHICTh 3 JIMHAMIYHUM PO3MOJIIJIOM B TOMY, IIIO CEPBEP
30epirae 3aIMCy MUHYJIUX 3aBAaHb [P 1 HaMaraeTbcs NPUBIACHUTH TY K aJpeCy TOMY
K KOMIT'IOTepy 7151 MalOyTHIX MEPEHKHUX I1JIKITFOUEHb.

3. Cratuynuit posnoain - cepsep DHCP poOute npusnauenns [P-agpec
BUKJIIOYUHO Ha ocHOBI Tabmuii MAC-aapec, siki 3a3BUYail 3aloOBHEHI BPYYHY
aamiHicTpatropoM Mepexi. Skimo MAC-aapeca komn'torepa He 3a3HayeHa B TaOJIuILIL,
oMy He OyJie MpU3HaYeHUN MepeKeBUH aapec.

6.1.2 DNS

DNS (/lomenna cucrema imen) (anria. Domain Name System, DNS) —
lepapxigyHa pO3MOJJICHA CHUCTEMa TEPEeTBOPEHHS IMEHI XocTa (Komm'torepa abo
THIIIOTO MEPEKEBOTO MPUCTPOI0) B IP-anpecy (i, mpu HEOOXITHOCTI, HABMAKH).

Koxen koMm'torep B IHTEpHETI Ma€e CBOIO BIACHY YHIKaJIbHY aJipecy — 4HCIIO,
AK€ CKJIQJA€ThCsl 3 YOTUPHOX OaTiB. OCKUIBKM 3amaM'sTOBYBAaHHS JECATKIB UM
HaBITh COTEHb — HE JOCUTH MPUEMHA MPOLEAYpa, TO BCl (YU Maike BCl) MAIIMHU
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http://uk.wikipedia.org/wiki/TCP/IP
http://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%94%D0%BD%D1%82-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
http://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82
http://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D1%82

MarTh 1IMEHA, 3amaM'aTaTd sKi (0COOJMBO SIKIIO 3HATH IMpaBWJIa YTBOPEHHS 1MEH)
3HAYHO JIETIIE.

DNS-cepBep - mporpama, nmpu3HaueHa g Bianosiged Ha DNS-zanutu 3a
BIJIOBITHUM MPOTOKOJOM. Takoxk DNS-cepBepoM MOXKYyTh Ha3UBAaTU XOCT, HA IKOMY
3aMyIleHo BIAMOBIIHY Mporpamy.

6.1.3 HTML
HTML (aurn. HyperText Markup Language — MoBa PpoO3MiTKH
TinepTeKCTOBUX /JOKYMEHTIB) — CTaHJapTHA MOBAa PO3MITKH BEO-CTOPIHOK B

IaTepHeTi. bimbmricTe BeO-CTOPIHOK CTBOPIOIOTHCA 3a AomoMororo MoBu HTML (a6o
XHTML). lokymear HTML 00Gpo0toeThest Opay3epoM Ta BiITBOPIOETHCS HA €KpaHi
y 3BUYHOMY JIJIS1 JTFOAMHY BUTIISAII.

Be6-cépBep (anrn. Web Server) — 1ie cepBep, mo npuiivae HTTP-3anuTu Bix
KII€HTIB, 3a3BW4aii BeO-OpaysepiB, Bumae im HTTP-iamosimi, 3a3Bu4aili pazoM 3
HTML-cropinkoro, 300pakeHHsM, (aitiom, mMesaia-moTokoM ado 1HIIMMHU JIaHWUMHU.
Be6-cepBep — ocHoBa BcecBITHROT HABYTHHU.

JonatkoBumu GyHKIIIMH O0araThboX BeO-CEpBEPIB €:

o Benenns xxypHalty cepBepy Npo 3BEpHEHHSI KOPUCTYBaYiB JI0 PECYpCIB
o ABTeHTH]IKAILIIS KOPUCTYBAYiB

o [linTpriMKa CTOPIHOK, IO TUHAMIYHO T€HEPYIOTHCS

o Ilintpumka HTTPS nuis 3axuineHux 3'e€1HaHb 3 KIIIEHTaMU

6.2 HajmamryBaHHsI MepeKeBUX CEPBICIB i3 3aCTOCYBAHHAM J0JATKY Cisco
Packet Tracer

Emynarop Cisco Packet Tracer no3Bosisie TpOBOJWUTH HANAIITYBaHHS TaKHUX
MepexeBux cepgicis, ssk: HTTP, DHCP, TFTP, DNS, NTP, EMAIL, FTP B cknazi
cepBepa Mepexi. Po3ristHeMo HamamTyBaHHS JESKUX 3 HUX.

CTBOpITh HACTYMHY CXEMY MEpEXKI, sika 300pakeHa Ha puc. 6.1

/Eewer— PT
[—- ) Serverl
— o #
PC-PT 2950-

PK1 Switchl

Server-PT
Server2

Pucynok 6.1 — Cxema mepexi

V nanii cxemi BCTAaHOBHMO, I110:
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http://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D1%82%D0%BE%D1%80%D1%96%D0%BD%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/XHTML
http://uk.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://uk.wikipedia.org/wiki/HTTP
http://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%94%D0%BD%D1%82_(%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://uk.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
http://uk.wikipedia.org/wiki/HTTP
http://uk.wikipedia.org/wiki/HTML
http://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB
http://uk.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D1%81%D0%B2%D1%96%D1%82%D0%BD%D1%8F_%D0%BF%D0%B0%D0%B2%D1%83%D1%82%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3
http://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D1%96%D0%BA%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/HTTPS

— Serverl — DNS (Binnosinae Ha DNS-3anutu) 1 Web cepsep (npuiimae HTTP-
3aIMTHU BIJI KJIIE€HTIB);

— Server2 - DHCP cepgep (npusHavae 3HaueHHs BUIbHUX [P-anpec kinientam);

— Kowmm'rotep PK1 — kimi€eHT, sKuit aBTOMaTHYHO OTPUMYE TTapaMETPH MPOTOKOITY
TCP/IP 3 DHCP-cepeepa 1 xopuctyerbcsi WEB-cepBepom Serverl nmms
neperysity WEB-cTopiHok (puc.6.2).

DHCP-Cepeep

n,m.,f',?;’m:;.‘&\
\, ©

N

'ﬂ' WEB-CepBep / @

V

Knienr ‘ ‘—Qv

Web-nepernsgauy

\

=)
=
wn
O
)
<
D
D
7
7

YN (‘

Pucynox 6.2 — 3B’s13ku Mixk kirieHToM Ta DNS-, WEB-cepBepamu

HaBeneHo eramu HajamTyBaHHS MEPEKEBUX CEPBICIB 13 3aCTOCYBaHHSIM
nonatky Cisco Packet Tracer

6.2.1 ETan 1. HanamryBanus IP-agpec

3anaiite napamerpu npotokosry TCP/IP na 1K1 1 cepBepax.

Viitnite B koHbirypainito [1K1 1 BcranoBiTh HanamryBanHs [P-aapecu yepes
DHCP-cepgep puc.6.3.

DmEccHDE Npeopadcrns Kowdarypewan - Pafeaqid cman | SoltwarefSarvices

DEERE
| - Mecrpries FastEthemat

SRR AnrapeT Cogiomeins Hopbd

W R M POy DOHE A CRoCoBHacTE
FaIEDwail.

L LT R
| [ I 1Y
ML - s pest DRSS, 2ALEL. # B0a
Hacipniea [F
G e
CTaTHYRCEHE
(LR e
MaCHA Noacoma
Hacpaikr [Fvd
AT O A O R
' HHCP
A RTOMCO AT PELLAR
® | CTaTHUYSCEHA
| Pt A i

Pucynok 6.3 — HanamryBanus [P-anecu na PK1
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http://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%94%D0%BD%D1%82_(%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)

3anaiite B koHIrypalli cepBepiB 3HaueHHs [P anpec (mpukinan):
— Serverl: IP agpeca - 10.0.0.1, macka niamepexi - 255.0.0.0
— Server2: IP agpeca - 10.0.0.2, macka niamepexi - 255.0.0.0
6.2.2 ETan 2. HanamryBanns cay:k0u DNS nHa Serverl
B xondirypamii Serverl ysiitnite Ha Bkiaaky DNS 1 3agaiite nBa pecypcHux
3anucu B psmiit 3001 DNS:
1. y pecypcHomy 3anuci tumy A (1) 3B'SDKiTH JOMEHHE iM'st koMm'iotepa (2) 3
rioro IP-ampecom (3) puc.6.4 1 HatucHITH kHONIKY JIOJATHU (4):

DEHAYEDNE NEPCTRRHCTRG. | Mandirypause | Pafnsad cron | Saftware/Sarices

THELLEE

FlacTpoian
1ETpsHN ETrait
TN A Ikl
HTTP
TR
IF 1R
ones
YA
BEZ
RFE
EME
FTn
B TESRERA
FasFtEthsimet

DHNE

Criywiba DNS * Biyn

Ratiinca Becorda

',

Anpedlo.0.0.1 3%

- 4

B Firen

CompaMpib YianuaTh

Twm Llakanne

O S Cache

PucyHnok 6.4 — BeenieHHs1 pecypcHOI 3anucu tuiy A

2. y pecypcaomy 3anuci tuny CNAME (1) 3B'sxkiTh nceBaoHIM caiity (2) 3
koMIT'toTepoM (3) 1 HaTtucHITh kHONIKY JIOBABUTU (4) (puc.6.5).

MFHAMYGCEDE NpoCTpaHcTan | Kesiunypalni

OEUEE
Facinmion
IoTpoistn marcpeT

Pabouwil ctan | SaoftearefServions

ONS
Cmyslia ONS

Re=guroe Records

S

Kema

% Chichanrs
" Hian
1 aervar] kathl ua

CaspaseTh ¥AandThH
Tian

A Paoord

LS
LE0.0.

ODHES Cache

Pucynok 6.5 - Beeaenns pecypcHoro 3anucy tuiny CNAME
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VY xondiryparii Serverl na Bknaaii HTTP 1 3anaiite ctapToBY CTOPIHKY cCalTy
www.kafbt.ua (puc.6.6):

MuanYyecKee NpacTpodcTen | KodpurypadwWA | PabGousi cron  Softw © | F

OBINEE HTTF
HaCTp=odi a4
'r'-lpuHH" .&'n‘.’-ﬁ.lr -
o HTTP HTTPS
& BN Bk %] Bin

WMrma thaiina: ndex hbml
FiS < hEmilse
“gantar= <font slze="+2' color="blue' =Cisco

SY5LEG r: ! :
Packat Tracersfont™ < oenbers

AR
NTP
ErdAlL

v biomead . te_ua
=p>

L Server]
W TEPDERT

FastEthemet = hkbrmle

Crponnal 13

Pucynok 6.6 — CtapToBa cTOpiHKa CalUTy
VYBIMKHIT, KOMaHIHUN PSAIOK Ha Server2 i mepeBipTe poOoTy ciryx06u DNS
Server 1. [{ns nepeBipku npsimoi 30au DNS cepBepa BBeAITH KOMaH/Y:
SERVER> nslookup www.kafbt.ua

Sx1o Bce nmpaBUIbHO, TO Oy/ie OTPUMAHO BIATYK, SIKAWA 300pakeHoO Ha puc.6.7,
13 3a3HAaYCHHSM MOBHOTO AJoMeHHOTO iIMeHI DNS cepBepa B Mepexi 1 tioro IP anpecy.

DuzMHeCkoa npocTpadcTes | Kondvrypaude | Patoumi cren | SoftwaralSen

Pucynok 6.7 — IlepeBipka npsimuii 30au DNS
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6.2.3 Etan 3. HanamryBanusa DHCP cuy:xk0mu Ha Server2

VBiiinite B koHpirypamito Server2 1 Ha Bkiaaui DHCP nanamryiite ciuyx0y
(puc.6.8): anpecy DNS-cepBepa (1); mouatkoBe 3HaueHHs [P-anpecu (2) 3 axoi Oyne
MPUCBOIOBATHCS ajipeca KiieHTaMm 3 aktuBoBaHuM DHCP IP-anpecom; MakcumanbHy
KUIBKICTh KOPUCTYBauiB (KJIi€HTIB) (3).

DEIeackDe TRRCTRaHCTRED | KoH@eryprading | Padouall cron ' Software/Services

EBHCP

Cnywiia ! BEn

Hima myna ERryerPoe
OCHoBROE waa 00,00
DN S-Capaep

Havenerbid [ P-a0pes:

MaCka NOACcET; 3
MakcuHanuHoe mn-a@'
NonLIeaTERak!
TETP-cepaap: (Ou0L0.0
-4_ CoxpaHiTh ¥aanaTe
(WA yna DcHoBHOR wn DNS-cepee HauancHe | Macka noac Masc. kon- HTTR-ced
lserverPool 00,000 P | 100010 255000 ' 5 DD

Pucynok 6.8 — HanamryBanuss DHCP cepsepa
6.2.4 ETan 4. IlepeBipka po06oTu KiIi€eHTa

VYBiliaiTe B koH(pirypartito xocta PK1 Ha poGounii T i B KOMAaHAHOMY PSIIKY
HanamryiTe npotokos TCP/IP (puc.6.9)

DHIMGSCKOE NEOCTPSHOTED | Kondwrypaima | Pafiowsd cron | Softw «

Pucynoxk 6.9 — Po6ounii ctin [1K1
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Komanporo ipconfig / release B komaHiHi¥ cTpiulii podoyoro crona (puc.6.9)
3BUTBbHITH BuaieHnii DHCP IP-aapec 3a nornmomororo komauau (puc.6.10):

PC> ipconfig / release

Packet Tracer PC Command Line 1.0

PCripconfig frelease

IP AddressS. .o e e e en s nnnnnnnnnnns
Subnet Mask.....ooi it ininnnnnnnas
Default Gateway

DHNS Server

PC»

Pucynok 6.10 — Pesynbrat 3BimpHeHHS Buaiienoi DHCP IP-aapecu kiieHTa
PK1 komannu ipconfig / release

a komaHzow ipconfig/renew oHOBITH mnapamerpu KoHpirypamii DHCP ansa
3a3HAYEHOT'0 MEPEKHOTO ajanTepa:

PC> ipconfig / renew

OTtpumani HoBi napametpu 3 DHCP cepBepa 300paxkeno Ha puc.6.11:

PCripconfig /renew

10.0.0.11
Subnet Mask......viccveeinnneena.t 255.0.0.0
Default GARLEAWAY . v v e avaasenansnnant
DHS Server

Pucynok 6.11 — Kondiryparis nporoxon TCP/IP kiienTta

Bingkpuiite caiit www.kafbt.ua B 6payzepi Ha kiienti PK1 (puc.6.12).

D HFHHRCHOS MOECTRaHGEED Kondwrypaigns | Paboann cron | Softe 40

Besopayer O

i - JRIL e vwase i ey M2 T Lo

Cisco Packet Tracer

Pucynok 6.12 — IlepeBipka poboTu KiieHTa
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3aBaaHHA

Hanamryiite KOMIT'IOTEPHY MEPEKY:

1 - Serverl - DNS 1 Web cepsep (tabauis 6.1);

2 - Server2 - DHCP cepBep (Tabnuiis 6.2);

3 - Komn'torep 1K1 otpumye napamerpu npotokory TCP/IP 3 DHCP cepsepa
1 BigkpuBae cadT www.kafbt.ua na Serverl.

Tabmuns 6.1 — 3aBnanHs 711 BUKOHAHHS J1JabopaTopHOi podotr Neb
Ne Serverl: IP | Server2: IP Macku Web-caiit
BapiaHTy aJapeca aJapeca niaMepex
1 20.0.0.1 20.0.0.2 255.0.0.0 www.serverl l.ua
2 192.168.0.1 192.168.0.2 | 255.255.255.0 | www .kafedra.com
3 192.168.2.1 192.168.2.2 | 255.255.255.0 | www.student.ua
4 10.1.0.1 10.1.0.2 255.255.255.0 | www.odbject.com
5 192.168.11.1 | 192.168.11.2 | 255.255.255.0 | www.ukraine.com
6 192.169.5.1 192.169.5.2 | 255.255.255.0 | www.ternopil.ua
7 192.0.0.1 192.0.0.2 255.255.255.0 | www.univer.te.ua
8 192.0.1.1 192.0.1.2 255.255.255.0 | www.biomed.te.ua
9 192.1.1.2 192.1.1.1 255.255.255.0 | www.RM2015.com
10 192.0.10.1 192.2.10.5 | 255.255.255.0 | www.server22.com

KonTpoabHi nMTaHHA

I.

NNk

8.

9.

[lo Take pexypcuBHuil 3anut DNS 1 sika cxema iforo po6otu?
2. BkaxiTh MpU3HAYEHHS THUIIIB PECYPCHUX 3aIMCIB B MPSAMIN 1 3BOPOTHIN

3oHax DNS.

SAx Ha DNS cepBepi HaJIalITOBYEThCS MEpeciKa MakeTiB Ha il DNS

cepBepa?

Onumrite po6oty ciyx6u DHCP.

Ax HanamroByeThes kiieHT DHCP?
BkaxiTe po3rainryBaHHs manku 3 KoHtreHToM Web Bysna i FTP cepsepa.
Sk BU3HauvaeThCcs cknaj 3BOpoTHUX 30H DNS cepBepa B KOpnopaTUBHOT

MEpEexi.

[TponemoHncTpyiite HacTpoiiky cinyk0u DNS B Cisco Paket Tracer?
[IponemoncTpyiite HacTpoiiky ciayxk6a DHCP B Cisco Paket Tracer?
10.ITponemonctpyiite HacTpoiiky ciyx0a FTP B Cisco Paket Tracer?
11.IIponemonctpyiite Hactpoitky WEB cepsepa B Cisco Paket Tracer?
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