5 napicrin TAKBIpBIOEL: XaTTaMalap MeH MoJeiblep.

Japictin makcarsi: XatraMaiap GyHKUHAIAPEIH yilpeHY.
Japictin makears: Xarramanap GyHKUHAIapEIH yilpeny.
JlapicTiH MasMyHRL:

1. Xarramanap xyMeICEL

2. BalinaHBICTHIH HeniTik XaTTaManapsl.

OpHHe, KeNTereH ajaM/ap, KOMIBKTepilep 2UleMHIH Typil OellikrepiHie opHallacKaH
EKeHIH TYCIHY CaH[BIK epTe apTIeIpy Hemece Keilinipek Oip-0ipiMeH KaphIM-KaThIHAC MaHE
Slpneuu KYMBIC #YPprisyre kabinerti Gonyra «yiipeny» Typa kenu. Gaiinansic Mynaii Kypaniapel
allHanibl KOMILIOTEPIIK JKe/llep, MEprillkTl MoHe rFalaMmiblk 0okl TaObLlafibl. JKEpruUIIKTI
#enliepmed Dollcak - coll FUMapaThiHla, Melcalkl, Gip-OipiHeH KbICKA KalULIKTRIKTA OpHAJlacKaH

KOMIIBIOTEpIlep Kocy sellliepl Dokl Tabbliaibl. MaKIPLIM #KY31ereH XKaHe MelHlaray - bip WAN
thyHKUHACK YlKeH KalLIKTBIKKAa OGe/liHreH, #elilep MeH KoMiblortepiep OaitiaHeickl Golnkin
TabbUIaAkL ipi kahaHkIK el alleM/le HHTepHeT Dokl TabbuiaikL.

Hemnepuin TEOPHIBIK HeriaepiH Tinti 'r']rciuy, M1 ajlaMFa eTe KapalaiikiM ces 'ripKeciH
KANFACTRIPY MYMKIHJIK Gepmeu,l.u KOMIIBIOTEPIIK el NPOTOKOIII ... Mine kanmaii qft.luyje
TRIPEICY HATHIP OTHIP MEIUIK NPOTOKOJIAP KaHE ollap HeHl KaxeT. Tek KOMILIOTep/IIK Hellllk
[POTOKOJ! KapaMacTaH, Ollap/ibl Do/l KallBIKTEIKKA, KOMIBIOTEpIep apackiHjarsl GaillaHbICTEI
yiibIMIacTBIpY MyMKIH/IK Gepe/ ipreni H\rlrrem Bolkin TabkUIa/kl, ATaIl.

Herkunkr emec uommm‘repuuc WeNlIClH Kypy YINIH KamkeTTl kKajam - 51p KOMIIBIOTED
KapanaiibiM GaiinaHsicThl Oy ¢|alu #eNicinle aKnapartel Sepy MYMK]HJ_[II'] KOJII JeTIMA1 GOkl 01
KOMIIbIOTEpIIEp Elp 51p|H «r-,funy:-} Kaer. hGM]lI:I(]lEpJIIh el XaTTaMa oll KOMIBIOTEPIIEp TaFbi
Dip «rliey» YUIH TYCIHIKTI OIp #elll apKhUIkl «ailTyFay, o/l apKbUlkl apHailkl 231pleHreH Kypaskl
Donein Tadsuiajael. CoHBIMEH KaTap, elllllK XarraMa o/l yHeIMJacTeipyfa OolaThlH yoTaHATBIH,
epeseiep KHBIHTLIFLL Jepektep Oepy/il KOMIbIOTEpIIep apackiHaFL.

Tonklk kKOMIBRTEPIIK callackiHBIH KaHdail XarraMa ayeITKy TyciHy yinid, JKeninep skoHe
Mureprer rtan ewxawan Tinmi ajnaM, codjaii-ak, KyHIeNIKTI eMipie apHaiibl 23ipleHIeH
XaTTaMa/lap/iblH HEr'l31H/1e OHBIH AYMBIC ICTEYIH KYpPhUIFbLIAp/bl Ke3gecTl. Melcansl, dupmalsik
XaTTAMaHBIH Herlapie Gapiblk naijalaHeUaTeH K2MI1 TenedoH #enict, Seny dakTicid, conmaii-
4K, KOHBIpay IMANYIUBIHEH HeMIpl TaHy¥d, MallHHA KOHBIpayiakl anaiwl Oipairike, GoibHina
TelehOoH Ma KOM/Ibl aHbIKTayFa MYMKIHIIK Depe/l.

Heriar:t Murepuer xarramanapet TCP / IP, POP3, SMTP, FTP, HTTP, IMAP4, WAIS,
Gorpher, WAP ycrinsl. Ocel xaTTaManap Opoip Genrun Gip gyHKUMAIap/bl OpPLIHAANBL

Bykin aynuesysimk Fanamrtop skenicimid Herisri waeninik (routed) xarramacetr Internet
Protocol (IP) Gonem tabemaisl. Aeminik gedreiiniy xar nimiMi gecreei yeslHaAkl, o1 coHjaii-ak
aeiitarpamma (datagram) gen Tanslc. JlefitarpaMmikl skelilepie MaliMerTepal kibepy xat
H1Depylll KoHe AlYIIbIHLIH ANIbIH-AA KOCYBIHChIZ #acalaikl (connectionless). baiinankictsl
yilbIMAaCTEIpY ypaiciHie Ti30eKTl KoMmMMyTauusiay cyndackl KoljaHbUIMaiikl, ofTKeHl Dapliblk
KOChUIY/IAp AJILIH-aJ1a HacallFaH #aHe TeK KaHa MaplupyTH3alHA XaTTaMaHbIH METPHKACK! Hell3iH,1e
rTaraiiblHAay  XaT  wIVIIeFAa €H  THIMAL  KoIel  TaHday  kepek. [P-meninepae  necrenepai
KOMMY TallHsAMEH MaIMETT1 mﬁepym1 OHBIH XAThl ﬁapaHmH WIHE OJ1 KaTecls ﬁapmnuu GuIMei.
CoOHABIKTAH CEHIMILIKTI MoHE Mammenepm HETKIZYIH HAKTBUIBIFBIH JKOFAPLUIATY YIIIH KOCKIMILA
TCP xarramackl Ko/UlaHbUIaJel AJl MellUlep #oHe MaliMeTTepil #10epy XarTaMaHblH afblHb]
TCP/P araysii anjsl (2.2 GeniMi KapaHbLs).

Jeitrarpassanl  swenmep «cewivdi  emecy (unreliable) sxene wwmpmwindici  Godemuia
HCemKizyy TEPMHHIAPbIMEH CHIATTAlalbl HeMece eH YJIKeH MYMKIH TBIPLICYMEH }Keucuy {'hest—
effort delivery). byn meminik aenreiine MQ..IIME]'IE.’]}AI AlyAbIH JYPbICTEEE] lEKGE]JLIMEHI‘IHlH
(sepudmkanun)  Gungipeni. Myngail Tekcey ymin akweipret Topantapae TCP  nenreiiinig
TPAHCIOPTTEIK XaTTaMackl KOJLIaHbLUIAIkL.

Heninepae #ibepyiul KoHe alyliblHEIH ANILIH Ala KocybiMeH (connection-oriented)
HKIDEpyWI KaHEe AlyLkl MaJIMETTepl aliMacy aliblHAa a/yiblH-awla OaillaHkIC OpHANACTHIPALL
Conan  Dacka, MyHAall TeXHONOIMAIapibl KoljlaHFadda KabeULlaHyaH MajliMeTTepidl  pactay
Wyprizinenl. AnfaH-ala KoCyMeH SKelUlep MEICAIRL PeTiHie apHalapibl KOMMYTalHAlayMeH
TenethoHBIK Kellllep, coHlali-aK BUPTYa/l/ibl apHAIAp HErl31H/e Kooy Dok Tabkuiajisl,.

Jeitrarpassnl [P-sxeninepr GoiiblHina xXarrapisl #10epy epeskecl, oJlapiklH MLIMIEPIH
soHe Gacka napaMeTpllepiH elinik MapmpyruiauusiaHateie xarramaaap (Routed protocol)
WoHe MAPIWIPYTHIALMS XATTAMAJAPLI HeMece MapUIpyTH3alMslaHateld Xarramatap (Routing
protocol) opHanacreipaiel Keninik xaTramanap jecte OackiHjga Gap JlecTe NINMIH, Ko3l #KaHe
Taraiibinay TopabLIHIH JIOMMKAILIK Mekerokailbld aHbiKTaliiel (IP-mekenxaiinap), moHe Jecreciq
DarbIThIH MApLIPYTH3ALHA KeCcTeCHIH Herl3iH/le Kyprisel



MapupyrHIaUHAIAHATEIH  XATTAMALAP (MaplpyTH3alMs  XaTTaMalapkIMEH
[aTacTeIpMaHbI3lap) coHjaii-ak JKelIUNK JIeHrelJiH  XaTramalapel Oonein  TabbU1ajkl, ojap
MapIIpyTH3allid KeCTeCIH Macaifbl JKoHe Komjaiiael MapuipyTusaina XaTramanapeIMEH
Kecrenepli aanapry (update) MaplupyTHzaTOpllap apackliHa MalIMeTTep DarbITTApEIMEH alMacy
#o/lbIMeH #y3ere acajibl. Ockllail, MAPIIPYTHIALMA XATTAMAIAPLI MAPIIPYTHIALNH KeCTeciH
AACAHABI WIHE KOJAiiabl, a1 weJllik xarramanap Oy Kecreaepii Jecreci KbLIABITY YlULiH
Koapananel, Kemmk jgenreiimu xarramanapel (IP, IPX/SPX, AppleTalk) memnep nemipiaepin
(Mekesaiinap) oHe TopaDbIHLIH HeMIpIeplH (Mekemaiinap) kamTaMacks ety kepek. Keibip
xarramanapra, Melcaisl Novell Internetwork Packet Exchange (IPX), Tek kaHa :kenuk MekeH:kail
KaeT, oiiTkeH] ollap KypsUlFeIHEIH MAC-MekeHxallbiH Topan MekeHxKaiibl peTiHie KontaHais. [P
XATTAMACKIHA WKe/UIK AaHe TOPAlTEl (XocTThl) Damkrepl bap Mekerxail kaxer. JKem MekeHmailbin
#OHEe TOpall MeKeHkaiblH epeklleley YUIH Kelll HeMece JKell acThl Mackackl KaweT. JKenimk
xatramanap 3 nedredimg OS] yaricin konjay /sl KaMTaMackls eTe/ll.

IP xarraMaHkIH #e/UnK JecTeciHI munMide (cypet 18) sannsl yasnasirsl 160 01t xonjgax
(5 cos 4 Gaidirran, aruu 20 Oalit), Y3RIHABIKTEH afHEIMAIL ONUMANAPLIHEIH KOJILIHAH #KoHe
MalIMETTEP HONLIHAH TYPaThIH DacklH KOCa/bl.

| 4 5 8 9 16 17 19 | 20 32
1. Vers 2.HLEN 3. Type of Service 4. Total Length

5. Identification 6.Flags 7. Fragment Offset
8. Time to Live | 9. Protocol 10. Header Checksum

11. Source IP address

12. Destination [P address

13. IP option

14. Data

18 - cyper. IP-necrecin GacTanksl mimmi

I. bipiuun 4 paspanrel xon (Vers) xarrama HycKacelHEIH HoMIpiH Gepel. Kasipn yakeirra 4
- IPv4 nyckackl #apamiibl, ofaH caiikec ko3l MekeHxaiibiHbH (Source [P address) sone Taraiibinnay
MekerkalbiHbIH (Destination IP address) yammasirs 32 paspsanka (4 Gaiit) ted. bacranksl sonasy
Oacklll WLIFAPLUTYBIHAA AETTE OHJILIK OHE OH ANThUILIK KYielde ychHbUaas. Melcansl, ka3ipri
yakbITTa Aapamisl 4 HycKackl keflecl Typie kopiHea: Version = 4 (0x4), exunk xyiiene — 0100,

2. bacrankel Y3blH/ILIFEl — DackiHAarkl 32-paspaarel cesjiep cadel HLEN ekinun sxoisiveH
Oepuieal. Meuicanel, 6yn xongarkl exunk ko — 0101 xone Header Length = 20 (0x14) masbackl
Oacranke! 32 pazpaara xaHe 20 OaiiTTaH TypaTeIHBIH OLLIIpE/IL.

3. 8 our yselHARFEIMeH Kbi3meT kepcery THHTI (Type of Service - ToS) mxon Tepr
HIeHTHHKATOPAaH Typajisl yul paspainrsl PR umaentugmkaropsl skane O1p pazpaarw D, T, R
Hentndukaropinap OarsITThl KYPII3reH/le MeTpHKara TalnanTel aHelKTailisl. PR naentndukaropsl
JecTe TYPIH aHBIKTaikl (aeTTer1, fackapyiibl xaHe T.0.) JaHe coraH calikec DacTankbUislK Gepe/.
D paspaawsmiaa | opHanactelpy dectect sibepreHie KIPICT] azaiiTyasl Tanan erym ouympent; T
paspajbiHiarkl OIpIIK eH Kol oTkizy KaOuleTiH Tanan ety Ouyupeni; R paspaasijarsr 1
OpHANACTHIPY €H YJKeH CeHIMAUNKT Tauan ereil. KeliMer kepcery THITI #oJ  MY/ILTHKBIIMET
KepceTyl elllepie ap Typm Tpadukn sibeprenjie Gacrankbliblk yHenepm yHBIMIACTHIpYFa
MYMKIH/IK Gepeil, sFHM Kilipicke ce3imTal Tpadmk BIpiHLLL peTTe eTKI3UINeH/Ie KbI3MET KOPCeTylin
canaiwk ayiecin (Quality of Service —QoS) sxy3ere ackipa/isl.

4. Total Length Gackl MeH MamMeTTep KOJILIH KOCA, OBl JECTEHIH KAkl Y3bIHILIFhIH
Oepent. Konaun 16 paipajsl eH yikeH y3eHALFEIH Gepyre 64 Kbaitr mymxinmk 6epenl. OiitkeHi
Ka/ILIpJLIH €H YJIKEeH YihIH/LIFEL KONTEreH KEprullkT Keaulep TeXxHodorusceinia 64 Kobaifrran az
Meicalikl, Ethemnet-te 1500 Gaiitrel Kypassl, oHlla yikeH Jecteinepial pparmenTrepre benem. [lecrec
E¥Y IIPO 3.09 - KV-22 - 12, Ogy syMeic bargapnamack (Syllabus). Ymimmn Gackimsim




dparmentrey KesHe KolAbH 5,6 XaHe 7 MaIIMETTEpIH KoJlaHa/kl, DapiblK y3HALIeple MbIHATAp
Oony kepek: Oipjel colikecTeHJIpUIreH JecTe HOMIPL JECTEHI KHHAFAH/A Y31HAl KOJLIHLIH PEeTIH
AHBIKTANTEIH HOMIP; KOChIMIIIA MAJIIMET.

5. bacranke Hecinii #xon cafikecrenaipiaren aecre nemipi. [lecrec: dparmentrey kesinie
calikecTeHIIpLIred HoMIp DapikIK y31HI1 YiuiH O1paeii GonajasL

6. Ym paspanret Flags wonel ex1 O1p paspaarel dparmentanms sanayeiHa we. DF
paspaibiHia | opHalacTeIpy MaplUpyTH3IaTOpFa OCkl JlecTecl Y3IHUIeY Il Kacayra pykcaT GepMeiiii.
MF paszpajabisiarsl 01paik ockl jlecre (hparMeHTTe/IIeH/IEp CAHbIHbIH 1IIIHEH €H COHFbl eMEcTIITH
KepceTe/l.

7. 13-paspaarel Fragment Offset magiMerrepai ®bLEKBITY OB Y31HAUIepal 61p Jectere
AKHHayra kemekrecell On Gactankel QparMeHTTEIMEreH JECTEHIH KallNbl MAIMETTEP #OJbIHAH
Dacran ockl lecTeclH MaIIMETTEP Ko/IbIH OailTneH KbUIKLITAbL

8. Omip yakwirel (Time to Live - TTL) ap mMapmpyrusarop/ibl eTkeH cailbld HeMece ap
cekyH] caiibii 1-re azasael. On jecreciH Kyprawja Oepuleil #oHe |-geH 255-ke jeiiin MoHre He
Gonysl MymkiH. TTL marbiHackiH Heure TeHecTiprenje jecte skoiibnanbl Ocbulaiiiua jgecre ote
ANATBIH TOPAIITAP CAHbI LIEKTEY L.

9. Protocol sonkl koraprel JeHreiiiH xarramaceit kopeereal (TCP, UDP, u ap.), oran IP
ypaic DITKeHHeH KeiflH KaDbLUlanFaH Jecte xkibepuie/l.

10. Header Checksum bGachiHkIH DakbL1ay KOCKIHLICEIHEIH #oikl. Maplupyrusartop eTkenje
Keilbip DacTanksl AxonjapisiH MaHjaepl esrepredikTeH, Mblcansl TTL eMip yaksiTel onjta Daksuiay
KOCHIH/IBICKI 2p MapUIpyTH3aTOp/a DackiHaH ecenTelle/ll.

11, ¥Yapmaewer 4 Oaiir (32 exunk paspajg) manimer kelinin mexen-#aiist (Source IP
address).

12. Taraiiinpay mexen-waiisl (Destination IP address) nemece Mammerti KaObU1arsii
MeKeHKaHbl — y3eHABFE! 4 Oailr (32 paspan).

13. IP option okl ap TYp/Il onUMAlap/kl KoajayFa MYMKIH/IK Oepel MbICAJbL, MaJIIMETTI
KOp¥ay onuuscel. byi #on ap Typ/m y3blH/ABIKKA He COH/BLIKTaH ol HesjepMeH 32 paspajka jJeiiiH
Tonreipajisl. Data ManiMeTTep #olbl 64 eKUIK paspaATaH Kell Y3blHILIKKa HE.

bakeuay cypakrape::

Kenumk (routed) Xarramanap/isl He aHLIKTAN Y

IPv4 niecte DackiHbIH aIeM Kamai?

Kanaii #argaiinapaa Jecrect Gemuekrey sacanaibi?

benex bemuexrepu Oip Jecrere sKHHayFa He MyMKIHIK Depent?

Emip yakerts (TTL) kannaii keramer arkapa/s?

Jepbec xyiie y¥eIMbIHA TYCIHIKTeMe DepiHia?

Mapmpyrisaimsanasarsis (routing) XarraManap KaHlai KelaMer arkapaibi?

= o



