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BBEJAEHHUE

1. Hesb 1 32124 H3Y4YeHUS THCIIHILTHHbI

Llenrp OUCHMIUIMHEL: W3Y4YEHWE MPUHIUIOB IOCTPOEHMA W OCHOBHBIX TOITOJOTHH
BEIYHUC/IMTEIBHEIX CETEH; 03HAKOMIIEHHE CO Croco0amMy ¥ METOJaMu Iepenadn uH(popmanuu B
BEIUMCIIUTENBHEIX CETAX, C CEPBUCHBIMHM CIyX0aMHd JOKAIBHBIX W TJIODATBHEIX CETEH;
MOJIYUEHUE 3HAHUHU O KOMIUIEKCUPOBAHUM CETEH.

3amauu  OCBOEHMA JUCHUIUIMHBEL. O3HAKOMIEHUE C NPUHIAIAMH  ITOCTPOEHUSA
MH(OPMAIIMOHHBEIX CETEH W TENEKOMMYHHMKAIIWNN, M3YYEHUE MOJEIA B3aMMOCBA3U OTKPBITHIX
CUCTEM, YPOBHEHM M HPOTOKOJIOB, TONOJOTHMU CETE€H, OCHOBHBIE THUIIEI KAHAJIOB CBI3M, CETH
nepesadyu OAaHHBIX; MOJYUYEHHE 3HAHUM 00 aaropurMax MapuipyTH3alud B CETAX, CETEBOM
IPOTPAMMHOM O0€CIeueHHH.

B pe3y/ibTare 0CBOCHHS THCIHILTHHLI CTYACHTbI {0JIKHbI:
3HATD:
- TEXHOJOTHMHM TMOWCKA, XpaHeHusA, 00padoTku u aHamm3a WHOPOPMALMUA W3 Pa3TUIHBIX
UCTOUHUKOB U 043 HAHHBIX W MPEACTABIATE €€ B TpedyemoMm (popmare C HUCHIOIB30BAHUEM
MH()OPMATTMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTHH;
- COBPEMEHHEIE KOMITBIOTEPHBEIE TEXHOJIOTHU Pa0OTEI ¢ MH(pOpMAnMEd B pa3MUHBEIX (popmax,
MCHOMB30BATE IJIA €€ MOJIYyYEHU A, 00pabOTKN, nepenaun, XpaHEeHUA 1 3aIIATHI;
- TEXHOJIOTHI0 MHCTAUIALMA U HACTPOMKH CHUCTEMHOTO, MPHUKJIATHOTO U MHCTPYMEHTAIBHOTO
MPOTPAMMHOTO 00ECITEYEHHA CUCTEM ABTOMATH3AIMH U YIIPABIICHUA,
- OCHOBBI COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTUM HOEPEpadOTKH H Mpeodpa3zoBaHUsA
UH(O pMaLInu;
-COBPEMEHHBIE TEXHOJIOTMM MCIOJB30BaHMA B pa3padoTKax MPOTrpaMMHO-TEXHHUIECKUX
KOMIUIEKCOB COBPEMEHHBIE TEXHOIOTUN NEPENAYN JAHHBIX U AITOPUTMEI MX 00padOTKH.
YMerh:
- OPUMEHATH HHPOPMALMIO M HCIOJB30BATH AJA €€ IOJydeHusa, 00padoTku, mepenadwu,
XpaHEHU U 3a0IUTEL COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOIOTUH;
- ICHOIB30BATE CHEIMATBHBIE TOKYMEHTEI B CBOEH AEATENBLHOCTH;
- OCYNIECTBIATH MOUCK, XpaHeHwe, o0paborky U aHami3 WHPOPMALMHA W3 PA3IUYHBIX
UCTOUHUKOB M 043 NAHHBIX, TPEACTAaBIATE €€ B TpedyemMom ¢opmare ¢ HCOOIB30BAHUEM
MH()OPMATTUOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;
- NPUMEHATHL MOJEIM B3aUMOCBA3M OTKPBITBIX CHCTEM, YPOBHEU M IIPOTOKOIOB, TOIIOJIOTHH
CEeTel, OCHOBHBIE TUIEI KAHAJIOB CBS3M, CETH NMEPEAAYN TAHHBIX;
Bianers:
- MPUHIMITIAMU ITOCTPOEHU WH() OPMAIMOHHBIX CETEH U TEIEKOMMYHHUKAIIHI;
- TOTOBHOCTBIO IPOWU3BOAWTHE HHCTALLALAID M HACTPOHMKY CHCTEMHOTO, HPUKIATHOTO H
MHCTPYMEHTAIBHOTO MPOTPAMMHOTO 00€CIIeueHM CUCTEM aBTOMATH3ALIMH U YIPABICHMUS;
- CHOCOOHOCTBIO MCIOAB30BATE B pa3zpabOTKax MNPOTPAMMHO-TEXHMUECKNX KOMILIEKCOB
COBPEMEHHBIE TEXHOJIOTUM ITEPENAYN JAHHBIX U AJITOPUTMEI UX 00padOTKH;
- CHOCOOHOCTBIO HCIIOJIE30BATH COBPEMEHHBIE TEHIOECHIMH PAa3BUTHA  WH(OPMAIMOHHBIX
TEXHOJIOTHH B PO ECCHOHAIBHOU OEATEILHOCTH;
- CHEIMANBHEIMM WH(POPMAIMOHHEIMA M KOMMYHUKAIIMOHHBIMH TEXHOJOTHUAMHM B OyIynien
npo(heCCUOHATBEHOU AEATETHHOCTH.

2. Odopyaoranue H MATepPHAIbI
Jlnsa mpoBeneHHs NpPakTHIECKUX padoOT HEOOXOOIUMO CIEOYIOMIEE MATEPHATbHO-TEXHUYECKOE

obecreugpipt  MERC At Ihipi KOMIBIOTED; MPOEKTOP; BO3MOKHOCTD BBIXOAA B CeTh HHTepHeT
CeprvchyiHs] HOMCKEFIOE0OPAROBATENBHBIMACANTAM U MOPTAIAM.
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3. HanmeHOBaHHe NIPAKTHYEeCKUX padoT

Ne
M3 anx
Temnr
THCT HanmenoBanue T€M OUCHMILUINHEL, X KPATKOE O0veM | mpakTHuecKas
coAepIKaHue JacoB MOATOTOBKA,

U JacoB

HEI

4 ceMecTp

1 [Tpakmnueckas padora 1. Cers, uHTep(enc, cepaep, 15
KJIUEHT, XOCT, TEPMHHAI, ITPOTOKOI ’

2 [Tpaktnueckas padora 2. JIBC Ha OCHOBE TEXHOIOTHUU 15
Ethernet "

3 [Tpakmnueckas padora 3. JIBC na ocHOBE TEXHOIOTHI 1,5
Token Ring

! [Tpakmnueckas padora 4. JIBC na oCcHOBE TEXHOIOTHIT 1,5
FDDI

5 [Tpakmnueckas pabora 5. Texwmomormm  mepemadm 1,5
uH(popMaIi B KOMIBIOTEPHEIX ceTax Fast Ethernet.

6 [Tpaktnueckas  pabora 6. Texuomormm  mepegauu 1,5
uHpopMaru B KoMmeproTepHEIX cetax Fiber Channel

7 [Tpakmnueckas pabora 7. Texumomorum  mepemadm 1,5
nH(pOopMaIi B KOMIBIOTEPHBIX CeTsax ISDN.

8 [Tpakmnueckas  pabora 8. JTanoHHAA MOJEIb 1,5
B3aMMOCB3M OTKPEITEIX ceTel (Moaens OSI)

9 [Ipaktnueckas  pabora9.  OOwvemuuenne  JIBC. 1,5
KoprnioparuBHEIE CETH.

10 | IlpakTnueckas pabora 10. Teppuropuansno 1,5
pacOopeneneHHble BRIUUCIUTENbHEIE CeTH. [IpuHIMIED
MOCTPO CHUA.

11 | IIpaktnueckas pabora 11. Paspaborka Ttomomorum 1,5
HEPAPXUIECKOHN CETH

12 | IIpaktnueckas padora 12. Mapmipyrusanmsa B CeTAx 1,5

13 | IIpaktnueckas pabora 13. Cernm ¢ koMMyTanmeu 1,5
KaHAJIOB, ImakeToB, coodmenwmit: [SDN, Frame Relay.

14 | IIpaxtnueckas padora 14. becmpoBogusie cetn 1,5

15 | Ilpaktnueckas pabora 15. Cucremsl  ympaBieHUS 1,5
CETAMU, 0OBEKTHI U MEXAHU3MBI YIIPABICHU S

16 | Ilpaktnueckas pabora 16. beszomacHocte u 3ammra 1,5
IAHHBIX.

17 | Ilpaktnueckas pabora 17. Ilpunnuner mnocTtpoeHus 1,5
Internet

18 | [IpakTrueckas padota 18. Web-y3msr. 1,5
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IIpakTH4Yeckoe 3aHATHE 1
CeTtn, HHTep(eiic, cepBep, KIHEHT, XOCT, TEPMHHAJI, IPOTOKOJI

Ieqb: naTe CTyAE€HTY OCHOBHBIE CBEIECHUA O HAa3HA4EeHWUH U 0a30BeIX moHATHAX JIBC;
OCHOBHBIX KIACCU()UKAIIMOHHBIX Npu3Hakax onpenenenus JIBC

Teopernueckasi yacTn:
Jlyamas JIBC - 510 Ta, koTOpas ymoOBJIETBOPAET BCEM TPEOOBAHMAM IMOIL30BATEIIEH,
c(h)OpMyTUPOBAHHBEIM B TEXHHUUECKOM 3ananuu Ha pazpabortky JIBC, npu MuHuMansHOM 00BEME

KAITHTAJIBHBIX H SKCINTYATAIITHOHHBIX 3dTPAT
KDMHBI—DTEPHH.H CETh — D3TO COBOKYIMHOCTE KOMIIBIOTCPOB, Dﬁ’EE,I[Ifﬂ-IE‘HI{E:IE KdHa 1dMH

[mepeagauyn JdHHBIX. B zaBucmmocTH OT pacCToAHuA MEKIAY KOMIIBIOTCPAMH Pa3/IM4droT
CJICOVIOMIHUE BEIYHCIHUTCIBHBIC CCTH.

* JIOKAJILHBIE BEIUUCIUTEIRHEIE ceTH - LAN;
* TEPPUTOPUATBHEIC BBHIUUCIUTEIBHBIE CETH, K KOTOPBIM OTHOCSTCA PETHOHATBHBIC

MAN u rmobamsasie WAN ceru;

* KOPHOPATUBHEIE CETH.

Jlokamenaa cers - sro JIBC, B koropou IIK m komMmyHukanmonnoe o000pyaoBaHHE
HAXOIUTCS Ha HEOOIBIIOM paccTosHuu apyr ot apyra. JIBC o0eruno npennaznauena s coopa,
XpaHeHusA, nepenadr, o0padoTkn W NPesoCTaBICHMA MOJIB30BATEIAM PACHPEAEICHHOU
nH(popManuu B nmpenenax noapazaenenusa uin pupmel. Kpome toro, JIBC, kak mpaBmio, nMeeT
BEIX011 B UHTEpHeT.

JlokampHBIE CETH MOKHO KJIACCU(DUIIUPOBATE MO:

* YPOBHIO YIIPABIECHU;

* HA3HAYECHUIO;

* OTHOPOIHOCTH,

* AIMUHHUCTPATUBHBIM OTHOIIEHUAM MEKIY KOMIBIOTEPAMH,

* TOIOJIOTHH,;

* ApPXUTEKTYPE.

Knaccupukanusa JIBC

[To ypoBnto ynpaBnenus BeraestoT caenyromue JIBC:

o JIBC pabouux rpymm, koTopsie coctosaT u3 Heckoabkux [IK, paboraroniux mon ogHou
onmepatpoHHon cucremon. B takonn JIBC, kak mpaBuno, MMEETCA HECKOJBKO BBIIECIEHHBIX
CEpBEPOB: (palyi-cEpBEP, CEPBEP MEUATH;

 JIBC crpykrypueix mompazneneHuil (otaenos). JlanueieJIBC comepikaT HECKOTBKO
necatkoB [1K u cepepsl Tumna: gaiin-cepsep, CepBep meyaru, ceppep 0a3 JaHHBIX;

e JIBC nmpenmpusartuit (pupm). It JIBC moryt cogepxars cBeime 100 KOMOb0TEPOB 1
cepBepel TUMNA: (paryi-cepBep, CEPBEP MmedaTH, CEpBEP 0a3 NAHHBIX, MOYTOBEIM CEPBEP U OPYTHE
CEPBEPEI.

[To HazHaweHMIo CeTH MOIPA3IEIIOTCA Ha:

* BBIYMCIWTENBHBIE CETH, PEIHA3ZHAYEHHBIE I PACYETHRIX PadoT;

* MH()OPMALMOHHO-BEIYUCINTEIBHEIE CETH, KOTOPBIE NMPEeIHA3HAYEHE], KAK /I BEICHUA
pacueTHEIX padoT, TaK U 1A MPEAOCTABICHN NH() OPMAIUOHHLIX PECYPCOB;

 HUH(POPMAIMOHHO-COBETYIONIME, KOTOPHIE HA  OCHOBE  00pabOTKM  JaHHBIX
BEIpA0ATEIBAIOT MH()OPMALMIO A7 DOOIEPKKHI IPHUHATHS PEIICHUH;

* WH()OPMALMOHHO-YOPAB/AIONINE CETH, KOTOPHIE MPENHA3HAYEHBl A YIIPABJIECHHA
00BEKTOB HA OCHOBE 00padOTKM MH(O pMAIIH.

[To TumaMm UCHOAE3YEMEIX KOMITEIOTEPOB MOKHO BBIICIUTE:

. anﬁmﬁ%, I{GTGPHE CGﬂEprﬂT OOHOTHUITHBIC KO MITE:I'DTEPLI H CHCTCMHOC
CepTud PO TS ANV 7D BOCITEIERHIEDE0000043E

Pranened: ey H R S RS pOAREIR “ ¢, KOTOpEIE COMEPKAT PA3HOTUIHBIE KOMIBIOTEPHl M CHCTEMHOE
TPOTPAMMHOE.
Henereurened: ¢ 19 PPG GANIMTHITCTPATHBHBIM OTHOIICHUAM MEKIY KOMIBIOTEPAMH MOKHO BEIICITHUTE:



« JIBC ¢ ueHTpa;m30BaHHEIM YIIPABICHUEM (C BELICJICHHBEIMU CEPBEPAMU);

« JIBC 0e3 ueHTpanu30BAHHOTO  yOPABICHUA  (ACHEHTPATU3OBAHHEIE) WU
OIHOPAHT OBEIE (O THOYPOBHEBEIE) CETH.

[To Tomonoruu (ocHoBHEIM Tononoruam) JIBC gensarca na:

* TOIOJOTHIO "THHUHA':

* TOIIOJOTHIO "3Be3ma’;

e TOMNOJOTHIO "KOJIBIO".

[To apxurekrype (ocHOBHEIM THIIAM apxutekryp) JIBC nensarca na:

1. Ethernet.

2. Arcnet.

3. Token ring.

4. FDDL.

Kondurypauusa JIBC (1oxkajibHbIe CceTH OJIHOPAHIOBbIe H ¢ BbIAe/JIeHHBLIM
cepBepoM)

[To agMuHUCTPATHUBHBEIM OTHOIIEHUAM MEKAY Y3JIaMU MOKHO BBIJICIUTE JIOKATBHEIE CETH
C LEHTPATN30BAHHBIM YIIPABJICHUEM WIH C BBIACICHHBIMHM CEPBEPAMU (CEPBEPHBIE CETH) U CETH
0e3 IEeHTPamM30BAHHOTO YIPABACHUA UMM O€3 BEIIEIEHHOTO CEpPBEpa (IECLEHTPATM30BAHHEIE),
TAK HA3BIBAEMBIE, O THOPAHTOBEIE (O THOYPOBHEBEIE) CETH.

JlokaneHBIE CETH € HEHTPAITU30BAHHBIM YITPABICHUEM HA3BIBAIOTCA UEPAPXUIECKUMH, a
OELEHTPATN30BAHHBIE JIOKAJIEHEIE CETH PABHOIPABHEIMHU.

B nOKampHBIX CETAX € LEHTPAIM30BAHHBIM YIIPABICHHMEM OIWMH W3 KOMIIBIOTEPOB
ABISIETCS cepBepom, a octanbHbie [IK - pabounmu cranimsaMm.

CepBepel - 9TO BBICOKONPOU3BOIUTENBHEIE KOMITBIOTEPE C BHHYECTEPAMH OOJIBIION
€MKOCTH U C BBICOKOCKOPOCTHOM CETEBOM KApPTOW, KOTOPBIE OTBEYAIOT 34 XPAHEHWE NAHHBIX,
OPraHu3aMio JOCTYIIA K 3TUM JAHHEIM U IE€PENady JaHHBIX PA00IMM CTAHIIAAM WIN KIIUEHTAM.

Pabouune craniuu. KOMITBEIOTEPEI, C KOTOPEIX OCYIIECTBIAETCA JOCTYIT K MH(POPMAIIIHU HA
CepBepe, HA3BIBAIOTCA padOINMI CTAHIMAMU WITU KIIMEHTAMH.

OnHopaHrossie (0JHOYPOBHEBLIC H/IH PABHOIIPABHbIE) JIOKA/IbHBIE CETH

B cerax ¢ OeUEHTPAIM30BAHHBIM YIIPABJIECHUEM HET €IWHOTO LIEHTPA YHOPAaBICHUS
B3aUMOJECHUCTBUEM pad0YMX CTAHIUM W €OWHOT0 KOMIIBIOTEpPA IS XPAHCHWUA JTaHHBIX.
OmHopanroras nokaneHas cets — 3T0 JIBC paBHONpPAaBHBEIX KOMOBIOTEPOB, KAKIBIN U3 KOTOPBIX
MMEET YHUKAIBHOE UMSA U, KaK MPAaBWiIO, NapoJib 1JIs BXOAd B HEr0 B MOMEHT 3arpy3ku OC.

Pasuonpasuocts [IK 03nauaer, 4T0 anMUHHCTPATOP KAXKIOTO KOMITBIOTEPA B JIOKATBHOU
CETH MOKET Mpeo0pa3oBaTek CBOM JOKAIBHBEIM PECYPC B Pa3NE/IEMBIN U yCTAHABINBATE IPABA
nocryma K Hemy u maponu. OH K€ OTBEYaeT 3a COXPAHHOCTE WM PadO0TOCIOCOOHOCTE 3TOTO
pecypca. JlokansHEIN pecypce - pecypc, moctymHeiid Tonbeko ¢ [IK, Ha koTopoM OH HaxomuTCs.
Pecypc IIK, mocTtynmHel and Ipyrux KOMIBIOTEPOB, HA3BIBAETCA PA3AEIEMBIM WIM COBMECTHO
MCITOJTb3Y EMBIM.

Taxum oOpa3zom, ogHOpaHroBas JokaieHaa ceTh - 910 JIBC, B koTOpOU Kaxknmaa padbouas
CTAHIIMSA MOKET pa3aeauTh BCE WIM HEKOTOPBIE W3 €€ PECYpPCOB C APYTUMH padoummu
CTAHIMAMU CETH.

Ho oTcyrcrBue BBIIECTEHHOTO CEpBEpa HE MO3BOJAET AAMHUHUCTPATOPY HEHTPATM30BAHO
VIOPABIATE BCEMU PECYPCAMH OTHOPAHTOBOU JIOKATHBHOU CETH.

Kaxnas pabouas craHumsa MOKET BBIIIOJIHATE (PYHKIMH, KAK KIUEHTA, TAK U CEPBEpA, T.€.
MPEeIOCTABIATE PECYPCHL APYTUM padOUNM CTAHIIUAM M UCITOJIE30BATh PECYPCH APYTHX pabodnx
CTAHIIHH. .

CepBepHble T0KAIbHbIE CeTH (MHOTOYPOBHEBbI¢ H/IH HepapXH4ecKHe)

B nOkampHBIX CETAX C IEHTPAJIM30BAHHEIM YIOPABJICHUEM CEPBEP 00ECHEYUBAET
B3AUMOJECHUCTBUA MEKIAY pPa0OYMMM CTAHIMAMH, BBIINOJHACT (PDYHKIIMA XPAHEHWS JaHHEIX
OOIIETO FPehaMRGHIER/ODEAHM3YET JOCTYI K STHM JAHHBIM M NEPEJAeT TaHHBIE KIMEHTY.

Cepuh KaTEATO0OGPAGEPEIBACTEATIONYUASIIAEIC TAHHBIE W TPEAOCTABIAET PE3YJIBTATEL 00padOTKH
Snane o mp30 BATET O HeG 6K §H1iN0 oTMeTHTD, UTO 00paboOTKa MAHHBIX MOKET OCYMIECTBIATLCA M HA

cepBepe.
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JlokanpHEBIE CETH C LHEHTPATH30BAHHBEIM YIPABICHUEM, B KOTOPEIX CEPBEP NPEIHAZHAYCH
TOJMBKO XPAHEHWA M BBIAAUM KJIMEHTAM HWH(POpManMM IO 3ampocaM, HAa3bIBAIOTCA CETAMU C
BEIIEACHHBIM (paitn-cepBepoM. (CHCTEMBI, B KOTOPHEIX Ha CEpPBEPE HApAAY C XPAHEHUEM
OCYIIECTBAAETCA U 00paboTKa MH(pOPMANINN, HA3EIBAKOTCSI CUCTEMAMHA ''KJIMEHT-CEPBED'.

Heo0xommmo OTMETHUTH, UTO B CEPBEPHBIX JOKAITBHBIX CETAX KJIMEHTY HEMOCPEACTBEHHO
[Iporpammuoe obecnieuenne, ynpasiraroniee padorou JIBC ¢ nenTpannzoBaHHEIM YIIPABICHUEM,
COCTOWUT W3 ABYX YACTEH:

* CETEBOU OMEPAIMOHHOM CHCTEMBI, YCTAHABINBAEMOMN HA CEPBEPE;

* MOPOrpaMMHOTO obecnedeHus HaA padodend CTaHNWW, MPEACTABIIAIONIETO HAOOP
mporpamm, padOTaNIMX MO YIPABACHUEM OIMEPAIMOHHON CUCTEMBI, KOTOPAs yCTAHOBIEHA HA
pabouen cranmuu. [Ipm sToM HA pasHeIX padoOUMX CTAHIMAX B OOHOM CETH MOTYT OBITH
YCTAHOBJIEHBI PA3TUYHEIE OMEPAIMOHHBIE CHCTEMEL.

B 0ompumx mepapxudecKux JOKATBHBIX CETAX B KadecTBe ceTeBbIX OC HCMOIB3YIOTCA
UNIX u LINUX, kotopeie ABafgroTCS OOnee HAZEKHBIMHU. [[JI1 MOKAMBHBIX CETEH CPEIHErO
macmtaba manbdonee momyrapuoit cereBo OC asmaercs Windows 2003 Server.

B 3aBucuMoCTH OT CHOCOOOB MCHOJB30BAHUS CEPBEPA B HUEPAPXUUECKUX CETAX
pa3mivaroT CEPBEPHI CIEAYIONIMX THITOB!

|. @annoBeii  cepBep. B sTOomM  cimywae HA  cepBepe  HAXOOATCA  COBMECTHO
oOpabaTteiBaeMsI€e (paiinbl WM (M) COBMECTHO HCITOIB3YEMBIE ITPOTPAMMEL.

2. Cepsep 0a3 ganneix. Ha ceprepe pazmeniaercs cereBas 0asa TaHHEIX.

3. Ilpunr-cepep. K KOMIBIOTEPY MNOAKIOYAETCA OOCTATOYHO IPOU3BOAUTEIBHBIN
OPUHTEP, HA KOTOPOM MOKET OBITh pacmedataHa MH(OpMAIMA Cpa3dy ¢ HECKONBKHUX pabounx
CTAHIIHI.

4. IloutoBek cepBep. Ha cepepe xpanurtcsa nH(popmanus, OTOPABAAEMAT U TOTy YaeMas
KAK IO JTOKAJIBHOM CETH.

JlocTouHcraa:

* BEIIIE CKOPOCTH 00OPA0OTKN TAHHEIX;

e o0mamaer HAIEKHOM CUCTEMOHN 3AMIUTHI HH(POpMAaI 1 00ECIEYEeHN s CEKPETHOCTH;

* MPOMIE B YHPABIEHUU MO CPABHEHUIO C OJHOPAHTOBBIMH CETAMMU.

HenocraTku:

* CETh JOPOKE M3-3a BEIAEICHHOTO CEPBEPA;

 MEHee rHOKas mo CPABHEHUIO C PABHOMPABHOM CETBIO.

KoHTpo/IbHBIE BOIIPOCHI

1. O0BACHUTE pa3HUIly MEKOY LEHTPAIN30BAHHOM W pacnpenencHHoOn o00paboTkou
MH(pOpMaATITH

2. O0mme pecypchl BEIYUCIUTENBHBIX CETEN

3. llenTpamu3oBanHas u pacnpenenenHas o0padoTka nudopmanmn

4. CepBUCH B CETAX.

IIpakTH4yeckoe 3aHATHE 2
JIBC Ha ocHoRe TexHo10rui Ethernet

[eab: 03HAKOMUTH CTYOEHTOB C COBPEMEHHBIMHM TOMOJIOTHAMH MOCTPOEHUA CETEW,
CPABHUTENBHEIMH XAPAKTEPUCTUKAMH TOITOJIOTMH, OIPEAENATh B KAKHUX CeTAX, A(P(exTuBHEE
MCIOJIB30BAThH TY WIU UHYIO TOMOJIOTHIO.

TelpetmisiRAmas s

Cepruchukar:  2COBO0SEBMCANIOCTHIBAOPOSTONOIFOTHA  PA3MMYAIOT CETU: IIMHHOM, KOJIBIIEBOM, 3BE3THOM,
SRR Yo pa PXITHEE KT T PSR S b HO0I CTPYKTYPEL

Pazmiuaror (u3u4ecKyro M JIOTUUECKYI0 Tomomoruro. Jlormueckas u (u3nueckas
HereTEtoIo i ““CeTr  A3apucuMel - Apyr ot npyra. Du3ndgeckas TOMOJOTHA - JTO TEOMETPHS
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MOCTPOEHUS CETU, & JTJOTUYECKAsA TOIIOJIOTHS ONMPEAEIAeT HAPABICHUA MMOTOKOB TAHHBIX MEKIY
y3JIAMH CETH U CITOCOOBI Mepenauu JaHHBIX.

B nactosmiee Bpems B JOKAJIBHBIX CETAX HCIOIB3YIOTCA CHeayone (u3ndecKue
TOTIOJIOTHH:

o (pusnueckas "mmHa" (bus);

e (pusnueckas “3Be3na’’ (star);

e (puznueckoe “KoasLO” (ring);

* (¢usugeckas "3e3pa’ u morngeckoe "komnbio" (Token Ring).

IIInnHad Tomo10rus

Cerm ¢ mmaHOM Tomonorwed  (Pucynok 1) uCOOne3yroT JMHEHHBIM MOHOKAHAI
(KOak CHaMbLHBIN Kaldensb ) nepenaun JaHHBIX, HA KOHIAX KOTOPOrO yCTAHABINBAKOTCA OKOHEUHEIE
COONPOTHUBIEHU (TEPMUHATOPHI). KaKapli KOMIBIOTEPp MOJKITIOUAECTCS K KOAKCHATBHOMY
kabemo ¢ momomipro T-pazsema (1 - konnekTop). JlanHele OT nepemarmIEro ysiaa CEeTH
MEPEnATCA M0 MNHE B 00€ CTOPOHEI, OTPAKAACH OT OKOHEYHBIX TEPMHUHATOPOB. T€pPMHUHATOPEI

IPEIOTBPAIIAIOT OTPAKEHUE CUTHAJIOB, T.€. UCHOIB3YIOTCA /1A Tall€eHWA CUTHAJIOB, KOTOPEIE
OOCTUTar0T KOHIIOB KaHala Iepesadyu JaHHBIX.

Woeksadion 1 YWiorksatiomn Work=iation 3 Vork=ialkon d WorksLation 5
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Pucynok 1 — lllunnas Tonmonorus

Taxum oOpaszom, nHpOpMaALIMA MOCTYHNAET HA BCE Y3JIBI, HO NMPUHUMAETCS TOIBKO TEM
y3JI0M, KOTOPOMY OHA MpeaHasHauaercsa. B Tomomorum JorMdeckas MIMHA Cpena mnepenadu
OAHHBIX HCHOJB3YIOTCA COBMECTHO M omHOBpemeHHO Bcemu [IK cern, a curnamer or I[IK
pPACIPOCTPAHAIOTCA OJTHOBPEMEHHO BO BCE HAIPABIEHUSA IO Cpeje mepenaun. Tak kak mepemada
CUTHAJIOB B TOMOJOTHM (PU3WUECKAas MIMHA SBISETCS MIUPOKOBEMIATEIBRHOW, T.€. CUTHAIEI
pPACIpPOCTPAHAIOTCA OJHOBPEMEHHO BO BCE HAIMPABIECHUA, TO JIOTUYECKAS TOMOMOTHSA MAHHOU
JIOKAJILHOM CeTH ABIAETCA JOTHUECKON IIMHOMH.

JlanHas TOMONIOTHA NPUMEHSETCS B JIOKAIBHEIX CeTaX ¢ apxurekrypou Ethernet (xmaccer
10Base-5 u 10Base-2 g TOJCTOr0 ¥ TOHKOTO KOAKCHAIBHOTO KA0EII COOTBETCTBEHHO ).

[TpenmymiecTBa cerell MMHHON TOTIOIOT UM

* OTKa3 OJHOTO U3 y3JIOB HE BIUAET HA padOTy CETH B LIEIOM;

* CETh JIETKO HACTPAUBATh U KOH(PUTYPHUPOBATS;

* CETh YCTOMYMBA K HEUCTTPABHOCTAM OTAEILHEIX y3JIOB.

HenocraTtku ceredl mIMHHON TOMOJJIOTHH

* pa3peIB KA0EIA MOJKET MOBIUATH HA pa0OTY BCEM CETH;

* OTPAHUYEHHASA AJIUHA KA0Ens U KOJIMYECTBO pad0INX CTAHIIUIM;

* TPYZHO ONPENEIUTH AE(EKTHI COETUHEHHUH.

Tonosorus Tuna “3Be3ga’™

B ceru, mocrpoenHoit mo Ttomosoruu Tuma ‘3pe3ga’  (Pucynok 2) kaxmasa pabouas
CTAHIMA IOACOenuHAETCS Kademem (BUTOM MMApoH) K KOHUEHTparopy wm xa0y (hub).
Konnientparop ooOecneunBaer napawiensHoe coemunenne IIK u, takum oOpasom, Bce
KOMMBIOTEPHL, MOAKIIOUEHHBIE K CETH, MOTYT OOMIATHCS APYT C APYTOM.

Workstation 1 Wirkstation 2 Workstation 3 Warkstation 4 Wiorkstatlon 5
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Pucynok 2 — PaguaneHas TOMOIOTHS TUIIA «3BE3A»

JlaHHbIE OT mEepenaromnIed CTAHIMU CETH MEPENATCA 4epe3 Xad Mo BCEM IMHUAM CBA3U
BceM [IK. Mudopmanma nocrymaer Ha Bce paboume CTaHIMU, HO MPUHUMAETCSA TOJBKO TEMH
CTAHIIMAMH, KOTOPEIM OHA NOPEIHA3HAYACTCA. |ak Kak nepenada CUTHAJIOB B TOIOJIOTUU
(pr3nueckas 3BE31a ABIAECTCA MIHUPOKOBEMIATENBHOM, T.€. curHanel ot [IK pacmpocrpanstorcs
OMHOBPEMEHHO BO BCE HAIMPABJIEHUS, TO JIOTMYECKAS TOIMOIOTHSA NAHHOW JIOKAIBHOM CETH
ABIAETCS JJOTHUECKOH IIMHOH.

JlaHHas TOMONOrMsA HOPUMEHAETCA B JOKANBHBIX CeTaX C apxurekrypod 10Base-T
Ethernet.

[TpenmymiecTBa cerell TOMOIOTUH 3BE3/1A:

* JICTKO IOOKIIOUYATE HOBEIM [1IK;

*  UMEETCA BO3MOKHOCTh IEHTPATU30BAHHOTO YITPABICHHUS;

e ceTh ycroMumBa K HewcmpaBHOCTAM OTAenbHBIX [IK M k paspeiBam coemmHeHUs
ornenpHbIX [1K.

HenmocraTtku ceredt TOIOJIOTHH 3BE3IA:

e oTKa3 xa0a Bnuser Ha pabdOTy BCEH CETH;

e 0OOIBIION pacxon kadens.

Tomonorus “xkoJibo”

B ceru ¢ TOmOmOTMEN KOJBIO BCE Y3IBI COEAMHEHBI KAHATAMM CBSI3M B HEPA3PBIBHOE
KOMBIO (HEOOA3ATENMRHO OKPYKHOCTE), IO KOTOPOMY mepenarorca ganHeie. Bexon omnoro [IK
coequnserca co Bxonom apyroro [IK. HauaB nBmxenue u3 01HOM TOYKHM, TAHHEIE, B KOHEUHOM
CueTe, MOmaaarT HA €ro Hadamo. J/laHHBEIE B KOIBIE BCErjAa ABUIKYTCSA B OJHOM M TOM K€
HarpasygeHud. [Ipuanmaronias pabouas cTaHIUsg PacoO3HAECT U MOJYyYAET TOJBKO aAPECOBAHHOE
e coobmenune. B ceru ¢ tomosoruenn tMna (PU3MYECKOE KOMBIO HCHOJIB3YETCS MAPKEPHBIN
OOCTYII, KOTOPBIA MPENOCTABIIET CTAHIMHM MPABO HA MCIOMB30BAHUE KOJBIA B OMPEOEICHHOM
nopsaake. Jlormyeckas TOMOIOTHA JAHHOW CETH - TOTHUECKOe KOIBIO. JIaHHYI0 CETh OYEHB JIETKO
CO311aBaTh U HACTPAUBATE.

K 0CHOBHOMY HEIOCTATKY CETE€HM TOIOJOTUM KOJIBLO SBIACTCA TO, YTO MOBPEKICHUE
JMHUWHU CBA3U B OAHOM MecTe win oTkas [IK npuBoaut k HepaboTOCTOCOOHOCTH BCEN CETH.

Kak mpaBuio, B 49HUCTOM BHAE TOMOJOTHA “KONBIO HE MPUMEHAECTCS H3-3a4 CBOEU
HEHANEKHOCTH, MOTOMY HA HPAKTHUKE MNPUMEHSIOTCHA PA3IMYHBEIE MOOU(PUKAIIMM KOJBIIEBOU
TOIIOJIOTHH.

b

Pucynok 3 — Tomonorus “konsno™

KoHTpo.IbHbIE BOIIPOCHI:

1. Tumnst Tomonoruu ceTeu, CXEeMbI, IPUHLMIT TEHCTBUA.

2. CpaBHUTEIBHEIE XAPAKTEPUCTUKHN OA30BBIX TOMOIOTHH

3. IlpemmymiectBa u HemocTaTKu TeXHOMOrmu Tomoaorusa Ethernet

AOKYMEHT MNOANMCAH
JNEKTPOHROW 1NO4INMCBHD
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IIpakTHyeckoe 3aHATHE 3
JIBC Ha ocHoBe TexHoJ1I0THH Token Ring

Ilelb: 03HAKOMUTE CTYOEHTOB C COBPEMEHHBIMHM TOMOJIOTHAMH ITOCTPOEHUA CETEH,
CPABHUTEINBHEIMH XAPAKTEPUCTUKAMH TOITOJIOTMH, OIPEAEIATh B KAKHUX CeTAX, d(P(exkTuBHEE
MCIIOJIB30BATh TY WIU UHYIO TOMOJIOTHIO.

B apxurektype Token Ring mapkep mepenaércs ot y3aa K y3.1y 10 JJOTHYECKOMY KOJIBILY,
CO3JaHHOMY LIEHTPAJBEHBIM KOHIIEHTPATOPOM. lakasg mapkepHas mepenada OCyNIeCTBIAETCA B
()MKCUPOBAHHOM HAINPABIECHUH (HAIPABICHWE [BWKEHWUA MAapKEpa M MNAKETOB JAHHBIX
IPEACTABICHO HA PUCYHKE CTPEIKaMU CUHETO nBera). Ctanuusa, o0nagaronias MapKepoOM, MOKET
OTTIPABUThH JAHHBIE IPYTOM CTAHIIMM.

Jlna mepemaun maHHBIX padounMe CTAaHIMKA JOJDKHBI CHA4ana MOOMkKOAThCA NPUX0na
cBOOOmHOTO Mapkepa. B mapkepe comepkuTca agpec CTAHIMM, MOCIABIIEN 3TOT Mapkep, a
TAKKE aapec TOM CTAHIMU, KOTOPOU OH nmpegHaszHadaerca. [locne sToro ormpaBurtens nepenact
MAPKEP CACAYIONIEH B CETU CTAHIIUM JJIA TOTO, YTOOEI M T4 MOTJIA OTIIPABUTE CBOU JAHHEIE.

Onuna u3 y3710B ceTH (0OBIUHO 111 STOTO MCHOAB3yeTca (panii-cepBep) co3maét Mapkep,
KOTOPBIM OTHPABIAETCA B KOJBIO CETU. Takol y3en BBEICTYNAET B KAauyeCTBE AKTUBHOTO
MOHWUTOPA, KOTOPEIU CIEIUT 3a TEM, UTOOBI MApPKEP HE OBLT YTEPSH UIH PA3PYILEH.

[Tpenmmymiectra ceren rononoruu 1oken Ring:

* TOMOJOTHSA 0OECIIEUMBAET PABHEINM AOCTYHI KO BCEM pabdOUIMM CTAHIMAM;

* BBICOKAsA HAIEKHOCTh, TAK KAaK CETh YCTONYMBA K HEHUCIPABHOCTAM OTIEIHHBIX
CTAHIMH U K Pa3pbIBaM COEINMHEHUS OTIENbHBIX CTAHIIUU.

Henmocratku cerert tomonorun lToken Ring: Oomemon pacxon kabemda U COOTBETCTBEHHO
DOPOrOCTOAMIAA PA3BOAKA JIMHUM CBA3U.

Tomonorus Token Ring ocHoBana va Tomomorun "(pu3n4eckoe KOJbIO C IMOAKIF0OYEHHUEM
tuna 3Be3ga’’ (Pucynok 4). B manmnoii Tomomornu Bce paboume CTAHIIMM TMOIKTIOYAIOTCA K
neHrpaieHOMY KoHuenrparopy (loken Ring) kak B Tomomormm (usudeckas 3Be3na.
[leHTpanbHENT KOHLEHTPATOP - 3TO HWHTEUIEKTYAIBHOE YCTPOMCTBO, KOTOPOE C MOMOIIBIO
MEPEMBIUECK 00€CIIEUNBAET MOCIETOBATENBHOE COCNMHEHUE BBIX0JA OJHOM CTAHIMU C BXOIOOM
OPYTOW CTAHIIMH.

Jlpyrumu cnoBaMu ¢ MOMOIIBIO KOHIIEHTPATOPA KakAasA CTAHUMA COEOUHIETCS TOIBKO C
OBYMA JPYTUMH CTAHIMAMH (IIPEOBIAYIIEH W MOCAEAYIONMIEHM CTAHIMAMH). lakum 00pa3zom,
paboune CTaHIMKM CBA3AHBI MTETIEH KAaOEmnd, Mo KOTOPOM MAKETHl JAHHEIX MEPENAIOTCS OT OTHOU
CTAHIIMM K OPYIOM M Ka)XOas CTAHIUA PETPAHCIMPYET 3THU MOCIAHHBIE MAKETHEL. B Kakmou
paboder CTAHIMHA UMEETCA Il 3TOT0 NPUEMO-TEPENAIONIEe YCTPONUCTBO, KOTOPOE MO3BOJISAET
VOPABIATE NPOXOKIACHUEM MTAHHBIX B CeTH. Du3nUecKH Takas CETh IMOCTPOEHA I10 THITY
TOIIOJIOTHH ““3BEe31a .

Konuenrparop co3ma€t nepBuyHO€ (OCHOBHOE) U pe3epBHOE KOnbla. ECiM B OCHOBHOM
KOJNBIE MPOU30HUAET OOPEIB, TO €T0 MOYKHO OOOWTH, BOCIIOJIB30BABIINCE PE3EPBHEIM KOJIBIIOM,
TAK KAK MCHONB3YETCA UYETHIPEXKUABHBIN KaOenb. OTka3 CTAaHIMU WM OOpPBIB TUHUU CBSI3U
pabodyel craHuuy HE BJIEUET 34 COOOM OTKA3 CETH KAK B TOMOJOTHH KOJBIO, MOTOMY 4YTO
KOHIIEHTPATOP OTKJIIOYAET HEUCTTPABHYIO CTAHIIMIO M 3AMKHET KOJBII0 MePEeIayr JaHHBIX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 4 — Tomonorus Token Ring

KoHTpo/IbHBbIE BOIIPOCHI:
4. Tuner TOMONOTMH CETEMN, CXEMBI, IPUHLMIT JEUCTBUI.

5. CpaBHUTENBHBIE XAPAKTEPUCTUKN 0A30BEIX TOMOIOTHI
6. OOBACHUTE pa3HUILY, MEKIY TOMOJIOTHAMH “KOIBIO
7. IlpemmymiecTBa u HEXOCTATKHU TEXHONMOrMM Tonmoaorua lToken Ring

IIpakTHUYeckoe 3andATHE 4
JIBC Ha ocHoOBRe TexHo1oruii FDDI

Lelb: 03HAaKOMUTE CTYOEHTOB C COBPEMEHHBIMU TOIIOJOTUAMH IIOCTPOEHHMA CETEH,
CPABHUTEIBHEIMH XAPAKTEPUCTUKAMHM TOIOJIOTHH, OIPEAEIATh B KAKHUX CeTAX, A(Pp(exTuBHEE
MCIOJIB30BATE TY WIH UHYIO TOMOJIOTHIO.

Texnonoruss FDDI npemnaznauena He i1  HEOOCPEACTBEHHOTO  COEIMHEHUSA
KOMITBIOTEPOB, 4 IS HOCTPOCHUSA BBICOKOCKOPOCTHBIX MATUCTPAIBHBEIX KAHAIOB CBA3M
(backbone), 00BETMHIIONINX HECKOJBKO CETMEHTOB JIOKATHHOW ceTu. [Ipocreimmm mpumepom
TAKOM MAaruCTpanu SABJLIIOTCA OBA CEPBEPA, COEAMHEHHBIE BRICOKOCKOPOCTHBIM KAHATOM CBS3H,
CO3IaHHEIM Ha 0a3e IBYX CETEBBIX KapT U Kabems. Tak ke, kak u texnonorusa 100Base-T, FDDI
obecrieunuBaeT CKOpPOCTh nepenaun nanueix 100 Mowur/c.

Texnonmorua FDDI (Fiber Distributed Data Interface) — onmroBomokonHEIN HHTEp]EIC
pacCIpeneeHHBIX OAHHBIX - OTO IEPBAasf TEXHOJIOTUS JTOKAIBHBIX CETEH, B KOTOPOM Cpemou
Nepenaun JAHHBIX ABETCS BOJOKOHHO-omTuueckui kabens. Texwomorms FDDI nmossunace B
cepenune §0-X roos.

Texnonorua FDDI Bo muorom ocHoBreiBaercs Ha texnonorun 1 oken Ring, mognep:xusas
METOJ OOCTYyIA C mepeqadeii Mapkepa.

Cers FDDI wucnome3dyer Tomosoruro JOBOMHOTO (PU3WYECKOTO KOIbLA (ABYX
ONTOBOJIOKOHHEIX KOJIEI), KOTOPBIE 00pa3yroT OCHOBHOM M PE3EPBHEBIHM ITyTh MEPENAYN TAHHBIX
MEXKAy y3mamu cetu. Hamiume aByx Konen — 9TO OCHOBHOM CIOCOO  ITOBBIIICHUSA
oTkazoycrouumBoctu B cetw FDDI, u  y31e,, KOTOpEIE XOTAT BOCHOJB30BATECA ATHUM
MOBBIIIIEHHBIM MMOTEHIIMATOM HAIEKHOCTH, TOKHEI OBITE MOAKIIOYEHBI K 000MM KOJBIIAM.

[lepenaroninecs CurHadbl ABMKYTCA MO KOJBLUAM B IIPOTHBOIOJIOKHBEIX HAMPABICHUAX.
OmHO W3 1 KOMSH d#ARBIBACTCS MEPBUYHBIM, a JApyroe - BTOpWYHBIM. Ilpm KOppekTHOM

. II1_(1)}_"HI;{T___I;_}_I_ ______ . ﬁﬁ[ﬁﬁ)ﬁﬁﬂﬁ?%ﬁo MEPBUYHOE  KOMBIO HCHOMB3YeTCA A MEPelaud JAHHBIX, 4

s ||',:-'.

SranenBTOPHEHOE BEICTYHACT, B, POJN 3AMTACHOTO.

B cetu FDDI kaxnoe cereroe ycTpoiicTBo (y3ena cetu) urpaer poas nosroputens. FDDI
IOJAEPKHUBACT HETEIPE BUAA Y3/I0B: CTAHIMA ¢ qBOIHEIM noakmoueHnem (DAS - dual-attached
stations), craHmms C oauHApHEIM momkmodeHnem (SAS - single-attached stations),

MNelcTen



KOHIIEHTPATOp C ABoitHEIM nmoaxmoueHueM (DAC - dual-attached concentrator) u konmeHTparop
¢ omuHapueiM noakmoueHueM (SAC-single-attached concentrator). DAS u DAC Bcerma
MOJKJIIOYAOTCA K 000MM KombliaM, a SAS 1 SAC - TOTBEKO K MEPBUIHOMY KOJBITY.

Ecrm B kakoi-mmbOO TOUKE CETM BO3HHUKAET pa3peiB Kabems wmm apyras IOJIOMKA,
IENAaNnias HEBO3MOKHOM IT€pPEnady MAaHHBIX MEXKIAY COCETHUMH Y3JIAMH CETH, TO yYCTPOHUCTBA
DAS u DAC BoccranaBmBaroT pabOTOCIIOCOOHOCTE CETH, MEPEHANPABIAL CUTHAI B 00X0n
HEPAOOTOCITOCOOHOTO CErMEHTA C UCIOIB30BAHUEM BTOPUYHOTO KOJIBIIA.

FDDI ucnone3zyer mMapkep mocTyma B KauyeCTBE MPOTOKOIA KOHTPOJA JOCTYIA K Cpene
nepenauu U ONTHUIECKAHN KAaOellb B KAYECTBE CPENBI NIEPENAUH.

B HOpManbpHOM pexume padOTHl CETH JAHHBIE MPOXOAAT YEPE3 BCE Y3JbI U BCE YUACTKH
kabemrs TOmMpKO nepBuuHOro (Primary) komena, 5ToT pexum HaszBaH pexumom Lhru -
«CKBO3HBIM», WIH «TPAH3UTHBEIMY». BTopmunoe komb1io (Secondary) B 3TOM peKHME HE
MCITOJTB3Y ETCA.

B cimywae kakoro-m00 BuOa OTKa3a, KOrJa 4YacTb HEPBHYHOIO KONIBIA HE MOMKET
NEPENABATE JAHHBIE (HAmpumep, OOpeIB Kaldens WM OTKa3 y37a), MEPBUYHOE KOJBIIO
00BEMUHAETCA C BTOPUUHEIM, BHOBE 00pa3zysa eanuHoe koaslo (Puc. 5). 9tot pexum padoTe cetu
HA3eIBACTCA Wrap, TO €CTh, «CBEPTBIBAHHUE» WIM «CBOpaumBaHUE» Komer. Omneparms
CBEPTBHIBAHUA NPOW3BOAUTCS CPEICTBAMHM KOHIIEHTPATOPOB W/WiM ceTeBbIX ananrepoB FDDI.
Jnsa ynpomenusa STOW NMPOUENYpPHI, JAHHBIE [0 IMEPBUYHOMY KOJIBILY, BCErJa IMEPENAOTCSA B
OOHOM HANPABJICHUM (HA AuarpaMMax A3TO HAINPABICHUE W300paxaerca IPOTHUB YaCOBOU
CTpEJIKN), 4 0O BTOPUUHOMY — B 00parHOM (m300paxkaercs mo gacoBou crpenke). [Tosromy mpu
00pazoBaHnuM OOMIEr0 KOMBIA U3 ABYX KOJIEI| MEPENATUMKN CTAHIIUM TMO-MIPEKHEMY OCTAIOTCS
MOJKIFOYEHHBIMH K IPUEMHHMKAM COCEQHHUX CTAHLMW, YTO ITO3BOJIAET IPABWIBHO IEPENABATH
U IIPUHHAMATh UH()OPMAIIMIO COCETHUMH CTAHIIAAMMU.
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Pucynok 5 - UBC ¢ aBymsa nukmmueCKUMHU KOIBIAMU B ABAPUHHOM PEKUME

Cers FDDI moxkeT momHOCTBIO BOCCTAHABIMBATE CBOIO PabOTOCIIOCOOHOCTH B Ciydae
€IMHUYHEIX OTKa30B €€ AJeMEHTOB. [Ipu MHOKECTBEHHBIX OTKAa3ax CETh pacrajgaercs Ha
HECKOJIBKO HE CBSI3AHHBIX CETEH.

Komenna B cerax FDDI paccmarpuBarorcs kak obmias pasmensemas cpena Iepenadu
TAHHBIX, TO3TOMY AJI HEE OMPENENEH CIEIUAIbHBIN METO JOCTYIA. JTOT METOH O4E€HL OMU30K
Kk merony pocryma cerem loken Ring m Takike Ha3pIBA€TCA METOAOM MAPKEPHOTO (MIH
TOKEHHOTO0 ) KOabI1a — token ring.

OTnuuusa MeToaa JOCTyIa 3aKI0YAIOTCA B TOM, YTO BPEMS yAEPIKAHUA MApKepa B CETH
FDDI ne sBmgercs mOCTOAHHOW BEAMUWHOM. JTO BPEMSA 3aBUCHT OT 3arpy3Kd KOJbIA - MPH
HEOOIBIION 3arpy3Ke OHO YBEJIWYHMBACTCA, @ MPH OOJBIINX MEPETPY3KAX MOKET YMEHBIIATHCA
o0 HyJAA. JTH HU3MEHEHMA B METOAE OOCTYIA KACAarTCA TOJbKO ACHMHXPOHHOTO Tpa(uka,
KOTOPEIH lﬁgkggmwaﬂeﬁmmmnm 3afep;KKaM mepenadu Kaapos. i1 CHHXpOHHOTO Tpaduka
BpEMIL ﬁ ﬁ%ﬁﬁ% O-IPEKHEMY OCTAETCA (PUKCUPOBAHHOU BETHMYMHOU.

CEpTHd}HﬁaT 043E9AB8BO52 20006000004 3E w
Brageneu: L”EE gggy%gm B HACTO:AMIEE BPEMA ITOAJEPKUBACT THIIA KaOEIeH:

— BOJIOKOHHO-ONTUYECKUH Ka0Oeb;

KPaHUpPOBAaHHAs BUTASL Imapa kareropuu 5. llocnexnuit craHgapr MOABHIICSA IMO3KE

eWCTBUTENEH: C lggé%
: nmﬁé@fkm u Hocut HazBanue 1TP-PMD (Physical Media Dependent).



ONTOBOJIOKOHHASA TEXHOJOTHA O0ECHEeYMBACT HEOOXOOUMEBIE CPEACTBA JIA MEpPEIAIN
TAHHBIX OT OJHON CTAHIIMU K JPYTOU IO ONTUYECKOMY BOJOKHY M OOPENEIACT:

* CIOJIBE30BAHUE B KAUECTBE OCHOBHOM (PM3MUECKON CPEIBI MHOTOMOIOBOTO BOJIOKOHHO-
OITHYeCKOTro Kabemda 62,5/125 Mxm;

* TpeOOBAHMA K MOIIHOCTH ONTHYECKUX CUTHAJIOB M MAKCUMAJIBHOMY 3aTYXAHUIO MEXKIY
y3namMu cetu. [ cTaHmapTHOTO MHOTOMOZOBOTO Kalems 3Tu TpeOOBAHWUA NPUBOLAT K
MPEeIETEHOMY PACCTOSHUIO MEXKIY V3JaMH B 2 KM, a JJIsI OJHOMOJOBOTO KaOes paccTosHUe
yBemmuuBaerca 00 10—40 kM B 3aBUCUMOCTH OT KaueCTBa Kaldens;

» TpebOBaAHMA K OMTHYECKUM 00XOmHBEIM mepersmrogarensM (optical bypass switches) u
ONTHYECKUM IMPUEMONIEPETATIUKAM;

* mapameTpel ontndeckux pazreMoB MIC (Media Interface Connector), mx MapKupoBKYy;

* ICIOJIL30BAHUE IS IEPEIAUM CBETA C JJIMHOM BOJHEL B 1,3 HM;

Makcumanmenas o0mas mmuna komeuna FDDI o cocraBmger 100 kumomerpos,
MAKCHMAaJILHOE YHCJIO CTAHIIMH C OIBOMHEIM MO OKJIIOYEHHEM B KOJIbIlE - 500.

Texnonorna FDDI pazpabareiBanace mis mpuMEHEHUS B OTBETCTBEHHBIX YIaCTKAX CETEU
- HA MArucCTpPaJbHBIX COEOUHEHMAX MEKAY KPYHNHBIMU CETAMM, HAIIPUMEpP CETAMHM 30aHUH, a
TAKKE [ MOJKITIOUYEHUA K CETH BBICOKONMPOM3BOIUTENBHBIX cepBepoB. llosTomy rimaBHBIE
TpeOoBanusd, y pa3padoTunKoB ObLIH (JOCTOMHCTBA):

- o0ecrneueHre BEICOKOU CKOPOCTH MEpPenavyu JaHHBIX,

- OTKa30yCTOMYNUBOCTE HA YPOBHE IPOTOKOJIA;

- OOJIBIIIE PACCTOAHUS MEKAY y3JIaMH CETH W OOJBIIOE KOJIHMYECTBO ITOIKITIOYEHHBIX
CTAHIIHH.

Bce stu nenu Obimm mocturHyTel. B pesymprare texuomorua FDDI momyumnace
KaueCTBEHHOM, HO BECbMA AOPOTOH (HenocTaTok). Jlaxke mossnenue Oosiee MEmeBOro BapuaHTa
UL BUTOM IMAPBI, HE HAMHOTO CHU3WJIO CTOMMOCTB MOJK/IIOUEHHS OOHOro y3na k ceru FDDI.
[TosTomy mpakTuka mokasana, 4yT0 OCHOBHOM 0OmacTeio mpumeHeHus texHonoruu FDDI cramu
MATHUCTPATIN CETEH, COCTOANIMX W3 HECKOMBKHUX 3JaHWM, a TAKKE CEeTH macmrada KpyITHOTO
ropoaa, To ects kiacca MAN.

Texnonorua FDDI nmeer cnenyromme npenmymiecTsa.

Tomomornsa nBoMHOrO (PU3MUEeCKOT0 KOIBLA OOECIIEUMBAET HAACKHOCTH IIEPENAUU
OAHHBIX MyTEM COXpaHEHHUs pPabdOTOCIOCOOHOCTH CE€THM B Ciaydae oOpreiBa kabemsa. B cranmapt
FDDI 3anmoxensr (yHKIMM yOpaBiIeHUsA CeThio. B gomoiHeHwe K HOEpeurCIIEHHBIM
nmpenmyniectBaMm cymiecteyer crermpukanms (CDDI - Copper Distributed Data Interface) na
nocrpoenue ceru mo texnosornu FDDI ¢ ucnmonp3oBanmem MenqHOW BUTOH Tapel. JTa
cnenu(pUKanysa MO3BONACT CHU3UTH CTOMMOCTEL PA3BEPTHIBAHMA CETH 3d CUET MCITOIb30BAHUA
MEHEE JOPOTrOro MEIHOTO KabeIsa BMECTO ONTHYIECKOTO.

OcunoBueiM HepocrarkoM FDDI aBnserca nena mocrpoenus cern. CereBble KapTH U
omrrmyeckui kadbems niua FDDI obnanaroT cymectBeHHO OOMBIIEN CTOMMOCTBIO, UEM U1 APYTHX
TEXHOJIOTHI, 00E€CIIEUNBAIONINX TAKYIO K€ CKOPOCTh mepenaun maHHeix. Cmenuduka mMoHTaxa
ONTUYECKOT0 Kabens TpeOyer HOMOJIHUTENBHOM IMOATOTOBKHU CHEHUATNCTOB, BBIMOJIHAIOIIAX
paboty ¢ kabenem. HecmoTpsa na to, uro cereBbie kaptel CDDI nemesne FDDI, tem ne menee
OHU ABIAIOTCS Oomee noporumu, ueMm cereBbie kapTel 100Base-T.

KoHTpo/IbHBbIE BOIIPOCHI:
1. Tumer TOmonoruun cereu, CXeMel, IPUHIUAI JEUCTBUA.
2. CpaBHUTEIBHEBIE XAPAKTEPUCTUKNA 0A30BEIX TOMOIOT U
3. Xapaxkrepuctuku Texnomoruu FDD.

4. ITpenmymiectBa u Hegocrarku texuomorun FDDI
5. Cxema UBC ¢ nByMA IUKIMYECKUMH KOJIBLAMHU

Mﬂ%ﬁ%@m FDDI

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



IIpakTH4Yeckoe 3aHATHE S5
Texnororuu nepenauyn nHGopMalui B KOMILIOTepHLIX ceTAX Fast Ethernet.

Ieqb: nare CTYIEHTY OCHOBHBIE CBEIEHHA O CYMIECTBYIONIMX TEXHOJOTHUAX MEPEIAdH
MH(OpPMAIINN B KOMIBIOTEPHBIX CETAX.

Teopernuyeckas yacTh:

CymiecTByIOT CIEAYIONINE TEXHOIOTUH Nepenaun HH(POPMAIIMM B KOMITBIOTEPHBIX CETAX:
Fast Ethernet, IEEE 1394/USB, Fiber Channel, FDDI, X.25, Frame Relay, ATM, ISDN, ADSL,
SONET. [Teperie uersipe Texuonornu nepenadn nanueix: Fast Ethernet, IEEE 1394/ USB, Fiber
Channel u FDDI orHOCAT K TEXHOJOTHAM JIOKAJIBHBIX cerel. OcraBmmecs CO3MaBaIMCEh IS
rO0ATBEHBIX KAHATOB CBA3U. PaccMOTpUM HEKOTOPBIE W3 PACOPOCTPAHEHHBIX TEXHOJIOTUH
nmepenadn nanHex - Fast Ethernet, Fiber Channel, FDDI, ISDN.

Fast Ethernet nma «100Base-T» - 5T0 BBEICOKOCKOPOCTHAA TEXHOIOTHUS MEPENAYH
TAHHBIX B JIOKAIBHBEIX ceTax. [IpaBuima nmepemaum maHHBIX C UCIIOJIB30BAHUEM STOH TEXHOJIOTHH
onpenemarorca crangaprom I[EEE 802.3u. 3rtor crampapr onuceiBaeT npaBwia padOTEI
OPOTOKOJIOB BTOpPOTOo ypoBHA womemn OS]l (kaHanbHEII YPOBEHB) W MOPEOOCTABIAET
BO3MOKHOCTE NEPENAUN JAHHBIX CO ckopocTeio 100 Mout/c.

Texnonoruss 100Base-T - 570 BBICOKOCKOPOCTHAA TEXHOIOTHA IMEpPENAYd NAHHBEIX B
NOKAIBHEIX ceTsax. [IpaBuma mepemaun OaHHBIX € HWCIIONIB30BAHUEM OTOH TEXHOIOTHH
onpenemarorca crangaprom I[EEE 802.3u. 3rtor crampapr onuceiBaeT npaBwia padOTEI
OPOTOKOJIOB BTOpPOTOo ypoBHA womemn OS]l (kaHanbHEII YPOBEHB) W MOPEOOCTABIAET
BO3MOKHOCTE NEPENAUN JAHHBIX CO ckopocTeio 100 Mout/c.

Texnonoruss 100Base-T wucmoaszyer meron CSMA/CD B kauectBe mnpoTOKOIA
KOHTpONIA nocryma K cpeme mnepemaun. 100Base-T 0Oasupyercs Ha BO3MOKHOCTAX
macmrtabupoBanus, odecneunBaemMerx MmerogoM CSMA/CD. MacmtabupoBanue noapa3yMeBaer
BO3MOJKHOCTE HPOCTOTO YBETWYEHHSA WIAH yYMEHBIIEHUA pPa3MEPOB CETH 0€3 3HAUUTEILHOTO
CHIDKEHUS €€ MPOU3BOIUTEIBHOCTH, HAAEKHOCTH U ympasaaeMocTh. lexuomorus 100Base-T
ncnoas3yer kabens UTPS (meskpanupoBanHas BUTaA napa S-M KATETOPUH).

Texnonorua 100Base-T nmeer cnepyronme 0COOEHHOCTH.

1. B cBa3um ¢ mpuMEHEHHEM OJWHAKOBOTO IMPOTOKOIA KOHTPOJASA OOCTyma K Cpeme
nepenqaun - CSMA/CD cern, ucnons3yromue texnomoruto 10Base-T Ethernet, nerko
nepeBOOATCA HA Oomee BBICOKOCKOpOCTHyIO TexHonmoruwo 100Base-T. Ilostromy wmmorme
MPOU3BOJUTENN BBITYCKAIOT CETEBBIE KAPTHI, MOAACPKUBAIONIME 00€ TEXHOJOTUM MEpPenadn
nanneix: 10Base-1T Ethernet m 100Base-T. Takme cereBrie KapTel HMEIOT BCTPOEHHEIE
BO3MOJKHOCTH AaBTOMATHYECKOTO ONpENENeHNsA CKOPOCTH Mepeqadd MAHHBIX B CETH U
ABTOMATHYECKOM HACTPOMKH HA COOTBETCTBYIONMU pexuM padoTel. [lockomsky Texnomorum
10Base-T Ethernet u 100Base-T moryT nerko cocynieCcTBOBaTh B OOHOM CETH, aIMHUHUCTPATO PBI
MOJIYJ4ar0OT OUEHb BBICOKYIO CTENEHh TMOKOCTHM MO mepeBoay craHmmi ¢ texnosorun |0Base-
TEthernet ma 100Base-T.

2. Kabens UTP5 u cereBpie kaprei 100Base-T B nacrosmiee Bpems BBIMYCKAIOTCA
OrPOMHEIM KOJIMYECTBOM MPOU3BOIUTENEH.

Henmocratkam ucnone3zoBanua texnonorun 100Base-T sBmsarorcsa cymiecTBeHo Oonbmime
OrpAHUYEHUS HA UIMHY KaOenpHBEIX CcerMeHTOB, ueM B Texuomorum |0Base-T Ethernet. Ilo
cpaHeHuro ¢ TexHomoruen 10Base-T Ethernet, nmo3Bonsromienn OpraHu3oOBEIBATE CETH
MAKCUMAITBHOTO auamerpa pasmepom 500 wm, texnomorus 100Base-T orpammuauBaer 5TOT
maamerp 205 M. [Ing CymiecTByrOmIMX CETeH, MNPEBBIIIAIONIMX 3TOT JHMMUAT, NOTpedyercs
YCTAHOBKA JOMOIHUTEIBHBIX MAPIIPYTU3ATOPOB.

[TepcriekTnBHOCTE NcnoOap30Banus TexHonoruu 1 0Base-T 3akmogaercs B ToM, 4TO HOBAA
TEKHGHGg}%%{;m?;m@met (taxxxke wm3BectHasa kak 1000Base-T wmm IEEE 802.3z)

CepruhPaR pADATEIBARTCHOC2YIEEPAND BOWNIOIKHOCTH MCTOIB30BAHUA CYNIECTBYIONINX KAOEIBHBIX CHCTEM
Ve Ya 6a3eYUTPS TIPI S8 fexomorim ckopoCTh mepenaun JAHHEIX B CETH YBETMYMBAETCA 10

1000 MOwur/c, uto B gecats pa3 OvicTpee nepenadu qanueix no texuoaorun 100Base-T.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



KoHTpo/IbHbIE BOIIPOCHI:
| .Kparkasa xapakrepucruka texHogoruu nepegaan napopmanuu Ethernet?
2 IlpeumymiecTBa 1 HEAOCTATKU JAHHOM TEXHOJIOTHH.

IlpakTHyeckoe 3aHATHE 6
Texnosrornu nepenaun uH@opmManuu B koMnsl0TepHbIX ceTaX Fiber Channel

Ileqb: nare CTyIEHTY OCHOBHBIE CBEJIEHHA O CYMIECTBYIONIMX TEXHOJOTHUAX MEPENAUHN
MH(OpPMALIMN B KOMIOBIOTEPHBIX CETAX.

Teopernueckasi yacTn:

Texnomornm nDoOCTpOEHUA CE€THM CBOOATCS K TOMY, 49TOOBI CBA3aTh MEXKOY COOO0M
yIAIEHHBIE YCTPOMCTBA SNEKTPUUECKNA U UH(POPMAIIMOHHO, TO €CTh, CO3aTh (PU3UUECKYIO CPENY
nepenadyu (kadbems, OeCcrmpoBOaHASA CBA3E) U 00eCneduTs OOMIMI OPOTOKOI MTEPEIAYN JAHHEBIX MO
CETH.

OmHO# W3 OTHOCHUTETHHO HOBBIX TEXHOJOTHH repenadn nanHex spiserca Fiber Channel.

Texnonornsa Fiber Channel ocHoBRIBaeTCs Ha TPUMEHEHMH ONTHYECKOTO BOJIOKHA B
KaueCTBE Cpenpl mepemadu OaHHeIX. Hanbosiee gacTto BCTpedarommMmca MPUMEHEHUEM OTOU
TEXHOJIOTHH B HACTOAMIEE BPEMS ABIAIOTCSA BEICOKOCKOPOCTHEIE CETEBBIE YCTPOMCTBA XPAHEHUA
manHeiX (SAN - Storage Area Networks). Takue ycTpoiicTBa MCHOMB3YIOTCA OJISI HOCTPOECHUS
BEICOKOITPOM3BOUTENBHEIX KIaCTepHEIX cucTeM. lexHomorus Fiber Channel w3nagamsao
co3maBaiiack kKak HHTEpQeic, obecrmeunBaroniii BO3MOKHOCTh BBICOKOCKOPOCTHOTO 0OMeEHa
TAHHBIMU MEXKIY JKECTKMMHM OUCKAMHU U Ipoueccopom kommeiorepa. [lozxke crammapr Obla
OOTIOTHEH W CEMYaC OMPENEsAeT MEXaHW3MBl B3aMMOJICHCTBUSA HE TOJBKO CHCTEM XPAHCHUS
OAHHBIX, HO U CIOCOOOB B3aMMOJEHUCTBUS HECKOJBKUX Y3JI0B KIACTEPHOM CHUCTEMBI MEKIY
co00M U cpencTBaMi XPaHEHUS TAHHBIX.

Texnomorus Fiber Channel onupaercs Ha WCHOTBE30BAHME HECKOJBKUX BHUIOB
CHEHUATM3UPOBAHHOTO 000pyIOBaHUI: ONTHUYECKUH KaOen, CIEUATIN3UPOBAHHEIE
koMMmyTaropel u npeoOpazoBaremu (Gigabit Interface Converter - GBIC). GBIC ucnonssyrores
s [OpeoOpa3oBaHUA DIEKTPUYECKOTO CUTHAIa B CBETOBOM W 00parHo. Crammaprom
MOOACPKUBAIOTCA 1BAa THUMA ONTHYECKMX KaOemei: omHOBOMHOBOHM (Ssingle-mode) wu
MHOTOBOJTHOBOM (multimode). MuoroBomHOBOM Kabembs umeeT OOMBIMHA TUAMETP W MO3BOJIIET
nepenady OOHOBPEMEHHO HECKOJBKUX CBETOBEIX BOJH. OOHOBOMHOBOM KaOemr oOecrieumBaeT
HATMYNE €TUHCTBEHHON CBETOBOM BOJIHBI MPHU MEpPEeade MAHHBIX. Hamndiie HEeCKOIBKUX BOTH
(mone3nas M HECKOJBKO MAPA3UTHBIX ) B Ka0ene yxXyamaer XapakTepUuCTHKU CPENbl NMepenadu H,
KaK CIEICTBHE, MHOTOBOJHOBOM KaO€b MO3BOJSAET MEPENABATE JAHHBIE O€3 MOBTOPUTENEH HA
paccrossHus nmpuMepHo B 10 pa3 Menpmme, 4eM 0JHOBOITHOBOM.

Texnomorua Fiber Channel umeer HECKOIBKO MPEUMYIIECTB MO CPABHEHHUIO C APYTHMH
cpemaMu mepeaadn JaHHBIX, BAKHEHIIINM U3 KOTOPHIX SBIISIETCS CKOPOCTE.

BTOpBIM BaKHBIM OPEUMYTIECTBOM ABIETCS BO3MOKHOCTh HEPEIAUYN CUTHANA HA OUEHE
Oompume paccrosausa. OOMEH OAHHBIMHM C MCHOJIB30BAHMEM CBETOBOTO CHUTHAJIA BMECTO
SIEKTPUYIECKOTO 00ECImeunBaeT BO3MOKHOCTE nepenaun napopmarmu Ha paccrosaus g0 10-20
KM 0€3 MCIOJIBE30BAHUA NOBTOPUTEINEH (IPU NPUMEHEHUH OTHOBOJIHOBOT O Ka0ens).

Tpersum mpeumymniecteom texuomoruu Fiber Channel sBiasgercs momHBIH UMMYHHUTET K
SMEKTPOMATHUTHBIM TOMEXaM. JTO KAueCTBO IMO3BOJAET AKTHUBHO MCIOJB30BATH OMTHUECKYIO
cpeny TIepenadd OaxKe B IMPOU3BOACTBEHHBIX MMOMENIEHUAX C OOMBIIMM  KOJIUYECTBOM
SIEKTPOMATHUTHEIX IMOMEX. YeTBeproe IpeuMynIeCTBO COCTOUT B IIOJHOM OTCYTCTBUM

Hawqeﬂm[%ammm cpenmy, 4TO Jaet BO3MOKHOCTh nmpuMmenenus Fiber Channel

Ceptuh BaTCEASIRO0Y S TIOBEIICITHEIMIDOPEOOBaHIMM K 0€30macHOCTH 00padaTEIBAEMBIX M XPAHUMBIX
Bna,u,en?taHHl:Hf%mea TateAHa AnekcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



OcHoBHEIM HemocrarkoM TexHomoruum Fiber Channel sBasercs ee CrOAMOCTD:
ONTHYECKUU Ka0EIs CO BCEMH COITYTCTBYHOIIMMH €TI0 MCMOJIb30BAHUIO PA3bEMAMM U CIIOCO0aMHU
MOHTAKa SBIIAETCA CYMIECTBEHHO 00I€E TOPOTUM, UEM METHEIE KAOemi.

Jlng opranmzanuu  BBICOKOCKOPOCTHEIX JIOKAJNBHBIX cererl  ucnmonb3dyerca FDDI,
paccmorpena Berme (Fiber Distributed Data Interface).

KoHTpo/IbHBIE BOIIPOCHI:
1. Xapakrepucruka Texunonoruu nepenagn nadopmarmu Fiber Channel.
2. IlpenmymiecTBa 1 HEAOCTATKU JAHHOW TEXHOJIOTHH.

IIpaxkrHyeckoe 3ansTHe 7
Texnonornu nepexaun HHopManuu B KOMINbIOTepHLIX ceTsax ISDN.

Heas: 1aTte CTyOEHTY OCHOBHBIE CBEIECHHA O CYMIECTBYIONIMX TEXHOIOTHAX IMEPEIAUH
MH(POpPMAIINN B KOMOBIOTEPHBIX CETAX.

Teopernueckasi yacTn:

Texnomorna oOmena M pPOBEIMM TAHHEIMH C HCHOIB30BAHHEM TEJIC(POHHBIX JIMHUAU
Integrated Services Digital Network (ISDN) npenocraBmaer BO3MOKHOCTE 00MEHA TAHHBEIMU
B BUJIE TIEpenaud NU(PPOBEIX CUTHATIOB MO HU(PPOBEIM TENE(OHHBIM TUHUAM. ITH JAHHBIE MOTYT
OPEACTABIATH COOOM KOMOMHAIIMIO BUIEO0, 3BYKOBBIX U APYTruX AaHHbeX. ISDN umeer HeCKOIBKO
TEXHOJIOTHIECKHUX PELIEHU, 00eCcIIeunBarOININX 3aKa3qyrKa HE0OX0TUMOH
MPOU3BOAUTENLHOCTEIO KaHana CBA3U. [[s gacTHeIX naui U HEOOApmMX 0(UCOB B OCHOBHOM
OpPEqOCTABIAIOTCA JMHUM C 0a3zoBou ckopocteio (Basic Rate Interface - BRI). Jlna kpymHbIX
KOMOAHUN mnpenocraBissores muHun Primary Rate Interface - PRI. BRI ucmonwssyer nBa
«aecynmx» (bearer - B) kanama cBsa3m ¢ mMpOoMyCKHOH crmocoOHOCTRIO 64 KOWT/C KamKmerid mis
mpueMa W MNepesadyd MaHHBIX W OauH yhpaspmonmi kaHan (delta - D) mna ycranoBku m
nogaepxkanusa coeaunenua. PRI - 53T0 COBOKYNMHOCTE HECKOJIBKMX UIU(PPOBEIX JIHHUM,
MCIIOJIb3YEMBIX MAPAUICTLHO I MPUeMa U HMepenaud JAaHHBIX. [akue COBOKYIMHOCTH JTUHUH
nosryunnd ycinoBHeie 00o3nauenus 11 u E1. B CIIA crangaprom sBASETCS MPUMEHEHUE JTMHUM
T1. T1 cocrout u3 23 B-kanamoB u ogquoro D-kanamxa ¢ CyMMapHOHM ITPOITYCKHOM CTIO0COOHOCTEIO
1,544 Mowur/c.

B Erpone ucnoms3yrorcea mnuu El. E1 cocrour 3 30 B-kananoB u ognoro D-kanana c
CYMMAapHOM MPOMYCKHOU cmocoOHOCTRIO 2,048 MOwuT/C.

ISDN TpebOyer npumeHeHus CHEUATBHOTO O000pyIOBaHMA, BKIIOYAIOMIETO B CEOA
@ poBeie TeneOHHBIE TUHUM, U npeoOpaszosarenen (network termination unit - NT-1). NT-1

npeoOpasyer BXOAHOW CHUrHANI B HM()POBOM, PABHOMEPHO PACHPENENAET €r0 MO KaHAIAM Uif
MePesadu U BBIMTOJHACT IMATHOCTMYECKUI AHAIW3 COCTOSAHUA BCEH JMHUM MEPENAdd JAHHBIX.
NT-1 sBasercas ¥ TOYKOM HNOAKIIOUEHHA K UM(PPOBOM CETH PA3IUIHOTO O0O00pyIOBAHUA:
Tene()OHOB, KOMOLIOTEPOB MU T.I. lakxke NT-1 moxker BemomHATE (PyHKIMU mpeoOpazoBaTess
IUIA MMOAKIFOUEHNS 000pyI0BaHM A, CAMOCTOATENBHO HE noaaepxusaroniero ISDN.

IHpenmymecrBa ISDN 3aknrouarorcs B CAEayrONIEM.

1. VYBemmuena CkOpOCTE OOMEHA AAHHBEIMM C JOMOJHUTEIEHEIMH BO3MOKHOCTIMH
WHTETPAMN JAHHBIX, TOJI0CA U BUAEO B €IMHBIN MOTOK.

2. C wucnone3oBanneM ISDN BBl umeere BO3MOKHOCTH MNEPENABATH NAHHEIE W
roJIOCOBOM Tpa(huK O JHOBPEMEHHO MO OJHOU TENE(POHHOMN JIMHUM.

K Hemocrarky ISDN orHOCHTCS MemnmeHHOE pacOopoCTpaHEHHME B CBSI3H  C

Hecmﬁxﬂ,z(ﬁ%%%ﬁﬁﬁga%mﬁéﬂﬂa}nm CYIIECTBYIOMIEN MH(PACTPYKTYPEI TEIE(POHHBIX CETEH, UTO
CepTnd HEMHHYVEMO BAGCT. CYHIECTB CHHBIC 3ATPATEI.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

KoHTpo/IbHBIE BOIIPOCHI
Hencreurenen: ¢ 19 PORApFTEPACT KA TexHOoI0ruK nepenadn uadopmarmm ISDN.



2. IlpenmymiecTBa, HEZOCTATKM.

IIpakTHYeckoe 3aHATHE 8
JTAJOHHAS MO/Ie]Ib B3aHMOCBA3H OTKPBITLIX ceTell (Mogenn OSI)

Ieas: nate CTYOEHTY OCHOBHEIE CBEOEHUA O CEMUYPOBHEBOM STATOHHOM MOJETH
B3aUMOJIEUCTBUA OTKPHITEIX cucrem — OSI, cxemy B3ammonmencTBua nmo ypoBHAM Mmozaemn OSI,
MOHATHA: MPOTOKOJ, UHTEP(PENC, CTEK MPOTOKOMOB; OMUCATh (PYHKIMH KaKIAOTO W3 YPOBHEU
mo e OSI.

Teopernueckast yacTs:

MHOroypoBHEBOE MPENCTABIEHUE CPEACTB CETEBOTO0 B3aWUMOIEHCTBUA ITO3BOJIAET
BEIOMPATE CTPYKTYPY U CPEACTBA peamm3anuu npoexkrupyemoit JIBC.

Jlnsa obecriedyeHms HOPMAIBHOTO B3aUMOAEUCTBUA O0OPYOOBAHUA B CETAX HEOOXOIUM
€OUHBIM  YHU(PUIMPOBAHHEIN CTAHOAPT, KOTOPBIM ONpPENENAT OBl aJIrOpUTM Mepemadn
uHpOpMAaIMM B CETAX. B COBPEMEHHBIX BBIYUCIUTEIBHBIX CETAX POJb TAKOTO CTaHOapTa
BBIITOJTHAIOT CETEBBIE MMPOTOKOIIEI.

CereBas MOOENb - 5TO MOJEIb B3AUMOIEMCTBUS CETEBEIX MNPOTOKOJOB. (CeETeBBIM
IPOTOKOJIOM HA3BIBAETCA HAOODP IPABWII, MO3BOJIAIONINN OCYMIECTBIATE COCOUHEHHE M O0OMEH
TAHHBIMU MEKIY AByM:A U 00JI€€ BKIOYEHHEIMH B C€Th KOMITBIOTEPAMMU.

B cBa3sm Cc Tem, UYro OmMcaTe E€OUHBIM TPOTOKOJIOM B3aUMOJEHUCTBUA MEKIY
YCTPOHCTBAMU B CETU HE MPEACTABIAETCA BO3MOMKHBIM, TO HEOOXOOMMO pa3AeiuTh IMPOIECC
CETEBOTO B3aMMOJIECHCTBUA HA PAJ KOHIENTYAJGHBIX YPOBHEW (MOAYIEH) M OIPENETUTH
(QyHKIMM 11 KaKAOTO MOAYAA U MNOPANOK MX B3aUMOICHCTBUA, IPUMEHUB METOJ
TEKOMITO3UTIHH.

Hcmons3yercas MHOTOYPOBHEBBIM MOAXOJ METOOA OEKOMIO3WIINH, B COOTBETCTBUU C
KOTOPBIM MHOJKECTBO MOAYJIEH PEMIAININX YACTHBIE 3a0a4d YIOPAOOYUBAIOT MO YPOBHAM
00pasyionmM Hepapxuio, MPOIECC CETEBOT0 B3aUMOMCHCTBHUSA MOMKEM TMPEACTABUTH B BUIE
MEPAPXUUECKU OPraHu30BaHHOTO MHOJKECTBA MOIYJIEH.

IIpoTrokoJ, HHTepdeiic, CTeK NPOTOKOJIOB

MHOroypoBHEBOE MPENCTABICHUE CPENCTB CETEBOr0 B3aMMOJEHCTBHSA HMMEET CBOIO
cnenu(PuKy, CBA3aHHYIO C TEM, 4TO B Iporecce 0OmMeHna coo0mEeHnaMH y9aCTBYIOT OBE CTOPOHEL,
TO €CTh HEOOXOIMMO OpPraHu30BaTh COTJIACOBAHHYIO pPadOTy IBYyX wepapxui, padoTaronimx Ha
pPa3HBIX KOMIOBIOTEPAX (puc. 6).
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CemuypoBHeRas dTaloHHast MoJe/ib OSI. Mojgens OSI-ISO
Neiicrantenen: ¢ 190LaFOHHAsE Moneas OSI (Open System Interconnection - OSI), pazpaborannas B 1984
rogy MexnyHapoaHoi opranmzanueii mo cranmaprusanmu  (International Organization of



Bnapnen:

Standardization — ISO), saBmsgerca ompemensOmMM AOKYMEHTOM KOHIIEIIIMH pa3paboTKu
OTKPBITBIX CTAHJAPTOB AJIA OPTaHM3AIMU COeAMHEHUA cucTeM. OTKpEITAad CHUCTEMA - CHCTEMA,
OOCTymHAS 1A B3aUMOIEHCTBUA C APYTUMH CHUCTEMAMH B COOTBETCTBUM C HPUHATHEIMA
CTaHIAPTAMM.

JTa MOJENb OMWCHIBAET IPABWIA W NPOUEAYPHl NMEPENAYM NAHHBIX B Pa3JIMIHBIX
CETEBBIX CpEeIax IPH OPraHU3aIuy ceanca CBA3u. (OCHOBHBIMHM NIEMEHTAMH MOIEIN SBJLAIOTCA
YPOBHHU, IPHUKIATHEIE MPOLECCH U (PU3NUIECKHUE CPEACTBA COCTNHECHUA.

CeMuypOBHEBAS ATAJIOHHAS MOJENs ~‘B3auMOCBA3L OTKPHITEIX CUCTEM — ObLIA
pazpaboTaHa C 1eIbI0 YIPOnIeHU B3aUMOIEHCTBUA YCTPONCTB B CETHX.

CeMuypoBHEBAs  OTAJIOHHASA  MOJAENb  MOPEACTABIAET  COOOM  pEKOMEHIAIH
(pazpaboTumkamM CEeTEeH U MPOTOKOJIOB) JIA ITIOCTPOEHUS CTAHOAPTOB COBMECTUMBIX CETEBBIX
NPOTPAMMHBEIX MPOAYKTOB, W CIyKAT 0a30M A1 NOPOM3BOAUTENIEHM HOpu  paspadoTke
COBMECTHUMOTO CETEBOr0 00opynoBanusa. Pekomenmanuu crangapra JOJKHEL OBITE PEATTM30BAHEI
KaK B amraparype, Tak 1 B IPOrPAMMHBIX CPEICTBAX BEIUMCIUTENLHBIX CETEH.

CemmypoBHEBas sTasioHHas moaems OSI ompenenser ceMp ypOBHEH B3aMMOIEHCTBUS
CUCTEM B CETAX C KOMMYHUKALMEH MAKETOB, JA€T UM CTAHJAPTHBIE UMEHA U YKA3BIBAET, KAKUE
(YHKIMM OOMKEH BBIMOMHATE KAXKIBIM YpOBEHb. Kakaelili ypoBEHB ()YHKIMOHUPYET
HE3aBUCUMO OT BBIIIE - M HIWKEIEKANMX ypoBHEM. Kaknpli ypOBEHB MOMKET OOmAThHCS C
HEMMOCPEACTBEHHEIM COCEHUM YPOBHEM, OJHAKO OH ITOJHOCTBIO M30JHMPOBAH OT IPAMOTO
o0panieHus K CAEOYIONINM YPOBHAM (puc.7/).

Moaens OSI pmemur cere HA CeMb (PDYHKIMOHAIBHBIX YPOBHEH, MOATOMY €€ WHOTAA
HA3BIBAIOT CEMHYPOBHEBLIM CTEKOM.

Ecm npotokonel padoTarOT B paMKax CEMHUYPOBHEBOTO CTE€Kd, TO HA KAKIOM YPOBHE
AEHCTBYIOT OJTHU U TE€ K€ MPABUIIA, CO3/TaBAS MEKIPOTOKOILHYIO CBA3b.

Kaxknerii ypoBEeHB HMEET CBOM COOCTBEHHEBIM MPOTOKOJ B3aUMOIECHCTBUS MEKIY
ycrpouctBamMu (puc. 6). Jlnd yCTaHOBKM COEOMHEHUSA B paMKax CTaHJAPTU3UPOBAHHOTO
B3aUMOJIEHCTBUA KAXKOBIM YPOBEHb OOpamiaerca K APYroMy VPOBHIO [OJS1  YOPABICHUA
ONMpPENENEHHBIM (DPAarMEHTOM CETEBOT0 coemuHeHuA. MexITy ypOBHAMH BCETAA HMEETCA
(pUKCUPOBAHHBIN HHTEP(EUNC, MO3BOMASL YCTAHOBKY COEOUHEHHS C MNOMONIBI Pa3IMUHBIX
IPOTOKOJIOB.
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Pucynok 7 — Mogems OSI

1 ypoBeHb - pH3HUYECKHI.
Ddu3nyecknii ypoBEHb MNPEIHA3HAYEH MIA COMPSKEHUS C (PU3UUECKUMH CpPEACTBAMU
coequHeHuA. DU3MUECKUE CPENCTBA COEIMHEHUS — JTO COBOKYMHOCTH (PU3UUECKOU CPENEL,

EHT 1 -
annapmggﬂ:%ﬁf § UWHK cpencrB, oOecmeunBaromias IEpenady CHUTHAIOB MEHKIY

b CUCTEMAMI . - DH3UYecKa <Cpeda: — 9TO0 MATepHAIbLHAA cyiiCTaHuHH, gepe3 KOTOPyIo

ocynieCTeiaeTen” mepeaaya’ curnanos. @usnyeckas cpena SABISETCA OCHOBOM, HA KOTOPOH
CTpoATCA (pU3MUECKHE CpencrBa coeauHeHusa. B kauectBe (PU3MYECKOM Cpembl MIMPOKO

CTEMHCTIOIIEAYIOTOR S, METAILTBI, OMITHYECKOE CTEKJIO M KBapII.

Ou3ndeCK yPOBEHB BBIMOIHAET CIIEIYIONINE () YHKIIMH



— Y CTAaHOBIICHUE U PA3BEANHEHUE (PU3NUECKUX COCTUHECHUH;
— [Tepenaua curHayioB B MOCIEIOBATEIEHOM KOJE U IIPUEM;
— [IpocaymmBanue, B Hy KHBIX CIy4asX, KAHATOB;
— Unentunuxamms kananos;
— OnoBenieHue 0 MOSABJIECHUH HEUCITPABHOCTEN M OTKA30B.
OmnoBenieHue O NOABICHUM HEUCIPABHOCTEH U OTKA30B CBA3AHO C TEM, 4YTO HA
(pU3UIECKOM YPOBHE MPOUCXOOUT OOHAPYKEHHE ONPENEICHHOTO KIacca COOBITHMH, MEMIAIOIINX
HOPMAIBLHOM padoTe CeTH (CTOJIKHOBEHUE KAAPOB, NOCIAHHEIX CPA3y HECKOIBKUMH CHCTEMAMHU,
OOpBIB KaHAIa, OTKIIOYEHUE MUTAHU, MOTEPA MEXaHWYECKOTO KOHTAKTa U T.II1.). Buael cepruca,
MPEIOCTABIAEMOT0 KAHAIBHOMY YPOBHIO, ONPENEIAIOTCA MPOTOKOJAMH (PU3UIECKOTO yPOBHAL.
[IpocnymuBanue kanama HEOOXOOUMO B TEX CIydasX, KOTAA K OOHOMY KaHAIy MOAKIIYAETCS
rpynmna CUCTEM, HO OJHOBPEMEHHO MEPENaBaTh CUTHAILI PA3PENIAETCA TOJIBKO OOQHOM 13 HUX.
Mo¥HO cUuTATh, UTO YPOBEHE OTBEYAET 34 AMIAPATHOE 00ECHedeHHE.
Du3nuecKnil YpOBEHb MOKET 00ECIEeUNBATh KAK ACHHXPOHHYIO (ITOCIET0BATEIBHYIO ) TAK
M CHUHXPOHHYH (HapanjelnbHyl0) Mepenady, KOoTopas TPUMEHAETCAS [ HEKOTOPBIX
MYUH(PPEUMOB U MUHHU — KOMITBIOTEPOB.
2 YpOBeHBb - KAHAJILHBI.
Enynunen nadopmanuy KaHaIbHOTO YPOBHSA SABISIIOTCA Kanpel (frame). Kaaper — 510
JOTUUECKH OpPraHU30BaHHAA CTPYKTYpd, B KOTOPYIO MOYKHO NOMENIATh MOAaHHEIE. 3anada
KAHAJILHOTO YPOBHA — Oparhk ITAKETEl, MOCTYIAIOMIME C CETEBOTO YPOBHSI U TOTOBUTH MX K
mepegade, YKJIAABIBas B KaAp COOTBETCTBVIOMIETO pa3mMepa, a TAKiKe MPOBEPATEH TOCTYITHOCTE
Cpensl mepemadi. ITOT YPOBEHB 00A3aH OMPENEauTh, TAE HAYMHACTCS W TOE 3aKaHIUBACTCS
Omok, a Takxe 0OOHApYKUBATH U KOPPEKTUPOBATE OMMOKH ITEPENAUH.
KananesHBI yPOBEHE 00€CIIEUNBAET BEIMOJIHEHUE CIEAYIOMINX (PYHKIIHI:
— Opranmsanusa (yCTaHOBJICHHUE, YIIPABICHUE, PACTOPKEHNUE) KAHAIBHEIX COECINMHEHUU U
UIEHTU(PU KA UX TTOPTOB;
— Opranmanus 1 epegaua Kaapos;
— OOHapy)xeHnEe U UCIPABICHUE OMHOOK;
— YpasieHne moTOKaMH JaHHBIX
— OOlecneueHne MpPoO3pavyHOCTH JIOTMUECKUX KAHAIOB (II€penadyd I0 HUM JAHHBIX,
3aK0 JUPOBAHHEIX JTIOOEIM CIOCO00M).
Haubonee qacto nCmonbp3yeMsle OPOTOKOIE HA KAHAITBHOM YPOBHE BKIIIOUATOT:
— HDLC — nporokon ynpaBineHus KaHaIOM NEPENAdYN JAHHEIX BEICOKOTO YPOBHSA, OIS
TOCJIEIOBATEILHEIX COETUHEHUH;
— IEEE 802.2 LLC — mpoTOKOn yopaBiaeHUs JOTHIECKUM KaHAJIOM CBSA3H;
— Ethernet — cereBas Texnonorus mo cranmapty IEEE 802.3 nna cerei, ucnonp3yromias
IMHHYI0 TOMOJIOTHIO W  KOJUIEKTUBHBIM JOCTYII C MNPOCAYIIMBAHUEM HECYIIEH U
OOHapyKUBaHUEM KOH()JIMKTOB;
— Token Ring — cereBaa texnomorua mo cranpapry [EEE 802.5, ucnons3yromias
KOJIBIIEBYIO TOTIOJOTHIO M METOJ JOCTyHA K KOJIBILY C mepenauei MapKkepa;
— FDDI — cereBas Ttexmomorus mo crangapry I[EEE 802.6, wucnoms3yromias
OITOBOJIOKOHHBIA HOCHTEIIb
— X.25 — MEKOYHAPOOHBIM CTAHAAPT AJIA TMOOATBHBIX KOMMYHUKAIMA C KOMMYTAIUEHN
TAKETOB;
— Frame relay — ceTs, opranusoBannas u3 texuogorui X.25 u [ISDN.
3 YpOBeHB - CeTEeBOH.
CereBoH ypOBEHB OOECHEUMBAET MPOKIANKY KAHAJIOB, COEAUHSAIONIMX AOOHEHTCKHE U
AIMUHHUCTPATUBHEIE CHUCTEMBI 4€pe3 KOMMYHHKAIIMOHHYIO CETh, BRIOOp mapmipyra HaumOonee
ObICTpPOTO M HAnEHOro IyTH. CeTeBON YPOBEHE YCTAHABIMBAET CBA3L B BEIYUCIUTEILHOU CETH
MEKTY TR SIS A b 0 OECTTEUNBAET MPOKIATKY BUPTYATBHEIX KAHAIOB MEKTY HIMH.
Ceptuchukar:  2COBMPFEVRMAS HENE BT (IOPHEECKIH KAHAJ — 5TO Takoe (PYHKIIMOHUPOBAHUE KOMIIOHEHTOB
B”E’*E‘E”E(':‘ETHE”ﬁ%‘i‘ﬂiﬂﬂgbﬁbﬁfﬁ@f%ﬂﬁmﬂeﬁcmmmﬂm KOMITOHEHTaM WJUTIO3U0 MPOKJIATIKHA MEKITY HUMA

HYKHOTO Tpakta. Kpome 5TOro, CeTreBOM ypOBEHB COOOMIAET TPAHCHOPTHOMY YPOBHIO O
AereTer B R X O “Oniftiokax. CooOnIeHns CETEBOr0 YPOBHS MMPUHATO HA3LIBATL MAKeTaAaMH. B Hux




MOMENIAITCA (PparMeHThl JaHHBIX. CETeBOM YPOBEHb OTBEYAET 34 UX ANPECALIAI0 U JTOCTABKY.
[Ipoknanka HawIyumero myTd M NEpegadu JAHHBIX HA3BIBACTCA MApLUpPYTH3aUMei, u ee
pENIEHUE ABIAETCA TIABHOM 3a1a4€i CETEBOTO YPOBHHI.

BHyTpu cerm mocTaBKa NAHHEBIX PETYJMPYETCA KAHAIBHBIM YPOBHEM, 4 BOT HOCTABKOU
TAHHBIX MEKIY CETSAMH 3aHUMAETCS CETEBOH YPOBEHB.

[Tpn opranmnsamyn 10CTaBKH ITAKETOB HA CETEBOM YPOBHE HCIIOJIL3YETCA ITOHATHE HOMeEP
ceTH. B sTOM ciydae ajpec moyudarens COCTOMT W3 HOMepa CeTH U HOMepa KOMIIBITepa B
3TOU CETH.

Cern COEOUHAIOTCA MEXAY CO0OM CHENUATBHBIMU YCTPOMCTBAMH, HA3BIBAEMBIMU
MapumpyruazaropamMi. Mapmpyruzarop — 3T0 yCTPOHUCTBO, KOTOpO€e coOupaer mHpOpManumo o
TOIIOJIOTMU MEKCETEBBIX COCIMHEHUN U HA €€ OCHOBAHWHU II€PECELIAET MAKETEI CETEBOT0 YPOBHI
B CETh HAa3HAdeHuA. lakuMm 00pa3oM, MApHIPyT MOPEOCTABIAET COOOM MOCIETOBATEIBHOCTE
MAPLIPYTU3ATOPOB, IO KOTOPEIM IMTPOXOIUT HakeT. CeTeBOU YPOBEHD BHIMOIHAET (DYHKIIUN:

1. Co3pmanue CeTeBBIX COEAMHEHUN U UIEHTU(IUKAINA UX ITOPTOB;

2. OOnHapyxeHHME€ U MCHPABICHHE OMMWOOK, BO3HUKAIONIMX IIPU MEpenadye dgepes
KOMMYHUKAI[UOHHYIO CETB;

3. VmpapneHue mOTOKAMH MTAKETOB;

4. Opranmsanud (ynopsgo4eHue) noCIeI0BaTENbHOCTH TAKETOB;

5. Mapmpyruzanms 1 KOMMyTaIus,

6. CermeHTHpOBAHNE U O0BEINMHEHNE TAKETOB.

Haunbonee yacto Ha CETEBOM YPOBHE MCITOIB3YIOTCA MPOTOKOJIEL:

— IP— mpotokon Internet, cereBoit mporokon creka [CP/IP, xoTtoperi mpemgocTaBiser
AIPECHYI0 U MAPIIPYTHYIO WH( OPMAIHIO;

— [PX— mpoTOKOI MEXKCETEBOr0 OOMEHA MAKETAMHA, MPEIHAZHAYECHHBIN I aAPECAIUN 1
MAPIIPYTH3AINN TEKETOB B ceTax Novell;

— X.25 — MEKIYHAPOOHBIN CTAHAAPT I TI00ATEHEIX KOMMYHUKAIIUM C KOMMYTAIMEN
MAKETOB;

4 ypoBeHBb - TPAHCIIOPTHLIH.

Tpancmoprueiii  ypoBEHP  TpEeAHA3HAYEH  AJd  NEpENadd  HAKETOB  Hepes
KOMMYHHKAIIMOHHYIO C€Th. Ha TpancmoprHom ypoBHE makeTsl pazOuBaroTca Ha Omoku. Pabora
TPAHCIIOPTHOTO YPOBHSA 3AKJIFOUAETCA B TOM, UTOOBI 0OECHEUNTE MPUIOKEHUAM WIH BEPXHUM
YPOBHAM MOIEMU (MPUKJIATHOMY W CEAaHCOBOMY) MEpenady MJAHHEIX C TOM CTENEHBIO
HAJIEKHOCTH, KOTOpas UM TpeOyeTCs.

TpancnopraeIll ypoOBEHE OmpenenaeT ampecanno (U3HNYECKNX YCTPOUCTB B CETH. IJTOT
YPOBEHB FAPAHTUPYET OOCTABKY OIOKOB MH(OpMAIMN aapecaTtaM U YOPABILIET 3TOM JOCTABKOU.
Ero rmaBHoH 3amaveit sBiserca obOecnmeueHue >(Pp(eKTMBHBIX, YIOOHBIX W HAAEKHBEIX (POopM
nepenadn uHpopmannu Mexay cucremamu. Korma B mponecce o0Opabotku mHaxomurces Ooinee
ONHOTO MAKETa, TPAHCIIOPTHBEIM YPOBEHb KOHTPOJMPYET OYEPENHOCTH NMPOXOMKIACHUA ITAKETOB.
Ecmn mpoxonur nyOimkar mOpuHATOTO paHee COOOMIEHWs, TO NAHHBIM YPOBEHH OMO3HAET 3TO U
UTHOPHUPYET COOOMIEHUE.

B ¢yHKIIUM TPAaHCTTOPTHOTO YPOBHS BXOJAT:

1. Yopasnenue nepenaden mo CeTu U 00eCneueHnue 1eI0CTHOCTH OIOKOB TAHHBIX.

2.00HapyxeHne OmmOOK, YaCTHYHAS WX JIMKBUAAIMA W COOOIIEHME O HEUCIIPABHBIX
O OKAaX.

3. BoccranoBieHue nepegaun mocuae OTKa30B M HEUCIIPABHO CTEH.

4. YkpynHeHue win pasaeieHne 0JI0KOB JaHHBIX.

5.IIpenocraBneHue npuOPUTETOB NpPU ONepeaade OI0KOB (HOPMAJIBHAS WIA CPOYHAA ).

6. [TonTBepxnenune nepenaun.

7. JlnkBumanusa OIOKOB IIPH TYMUKOBEIX CUTYAIMAX B CETH.

%%ﬁ%ﬂH CHHBIC ITPOTOKOJIBI TPAHCIIOPTHOTO YPOBHA.

Cepruchukar:  2C0000DCHIABEROZROMEOS PopaBaes nepenaue cteka 1CP/IP;
sranened LRy PO IR S8 BATE L kit mpoTokon meifrarpamm creka TCP/IP;

5 ypoBeHB - ceaHCOBBI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



CeaHCOBEIN YPOBEHEL — OTO YPOBEHb, ONPEACIAIONINN HNPOUEAYPY IMPOBEOCHUA CEAHCOB
MEXKOY MOJB30BATEAMM WM MNPUKIAOHBEIMU mporeccami. CeaHCOBBIM YPOBEHb YHPABIAET
nepegaderl nHQpOpPMAMN MEXIOY MPUKIATHBIMH OPOIECCAMH, KOOPOUHUPYET MPUEM, HMEpPEIady
M BEIIAYy OJHOTIO ceaHca CBa3u. Kpome TOro, CEaHCOBBIM YPOBEHB COAEPKUT NOIMOJHUTEIBHO
()yHKIMM yOpaBICHUA MAPOJIAMM, YHOPABICHUA THATIOTOM, CHHXPOHU3AIMH U OTMEHBI CBA3H B
CeaHce Iepenaun mocue c0os BCIEACTBUE OMMOOK B HUKEPACHIOIOKEHHEIX YPOBHAX. DyHKIIUN
5TOTO YPOBHA COCTOAT B KOOPAHHAIMH CBA3M MEKIY ABYMA HPUKIATHBIMU MPOTPAMMAMU,
paboTaronMu HAa pas3HeIX padoumx craHuuax. B 9ucno STux (PyHKIUM BXOOWUT CO3JaHUE
CeaHca, yMOpaBJICHHUE MNEpPeNadued M TPHUEMOM IIAKEeTOB COOOMIEHMH BO BpEMS CeaHca u
3aBEPIICHHUE CEaHCa.

Ha ceancoBoMm ypoBHE ompenensercs, Kakou Oyaer mnepemaga MExAy IBYMS
MPUKJIATHEIMHI IPOIECCAMU:

—MOJIVAYILIEKCHOH (ITPO1eCCH Oy IyT NEPENABATh U MPUHUMATE JAHHBIE IT0 OYEPEIH )}

— AVILIe KCHOM (ITpo1ecchl OyayT mepenaBaTh JAHHBIE, U MPUHUMATE UX OJHOBPEMEHHO).

CeaHCOBEBIN YPOBEHEL 00ECITEUMBAET BEIMOTHEHUE CAEAYIOMINX (PYHKIIMH:

— VYCTaHOBIEHHE W 34BEPIIEHME HA CEAHCOBOM VPOBHE COEOUHEHUS MEKIY
B3AUMOJEHCTBYIOIINMH CHCTEMAMMU;

— BrinmonHeHne HOPMA@JIBHOTO W CPOYHOTO OOMEHAa NAHHBIMH MEKIY ITPHKIIATHBIMHA
MPOLIECCAMU;

— YrpasneHue B3auMOIEHCTBUEM NPUKIAIHEIX TPOLIECCOB;

— CuHXpOHM3a1 U CEAHCOBBIX COETUHEHUM;

— M3Benienne npukIaaqHeIX IPOecCOB 00 MCKITIOUMTENBHBIX CUTY AlIHAX;

— YCTAaHOBJIEHME B NPUKIATHOM MOPOIECCE METOK, IMO3BOJLIONIMX MOCIE OTKasa Jmdo
OIIMOKH BOCCTAHOBHUTE €r0 BEIMTOJIHEHHE OT OMMKANIIEH METKH;

— IlpepriBanne B HYXKHBIX CIy4asxX IPUKJIAIHOTO IIPOLECCA M €r0 KOPPEKTHOE
BO300HOBJICHHUE:

— [Ipexpanienne ceanca 0e3 moTepH TAHHBIX;

— Ilepemaua 0coOBIX COOOMIEHNIT O XON€ MPOBENECHUA CEAHCA.

6 YpOBeHB - YpOBeHB Npe/ICTaAB/ICHHIH.

YpOBEHb MNPEACTABICHUA NAHHBIX WM MPEACTABUTEILCKHMH YPOBEHBL IPENCTABIIACT
OAHHBIE, MEPENABAEMEIE MEKIY MPUKIAIHBEIMM OPOLECCAMU, B HYKHOH (POpPME. ITOT YPOBEHB
o0ecrieumBaer TO, 4TO WH(POpmanMA, TMepegaBaeMas MPUKIAOHEIM YPOBHEM, OyIeT ITOHATHA
MPUKJIATHOMY YPOBHIO B IPYTOM CHCTEME.

[IpencraBuTEnEHBIN YPOBEHD BBIMOIHAET CIEIYOMINE () yHKIMU:

1. TI'enepaumsa 3anpoCoB HA YCTAHOBJIEHUE CEAHCOB B3aUMOIEUCTBUA IPHUKIATHBIX
MPOIIECCOB;

2. CornacoBaHue MpPeACTABICHU JAHHBIX MEXKIY IMPUKIIATHEIMA ITPOLECCAMU;
Peamzammsa opm npeacTaBiIeHUs TAHHBIX;

[IpencraBnenmne rpauaeckoro Marepruana (4eprekeil, CXeM, PUCYHKOB);
3acekpeunBaHUE JAHHBIX;
[Tepenaua 3ampocoB Ha mpeKpanieHue CEaHCOB;
7. IIpoTOKOMBEI YPOBHS MPENCTABICHUS NAHHBIX OOBIYHO ABIAIOTCA COCTABHOM YACTHIO
MPOTOKOJIOB TPEX BEPXHUX YPOBHEU MOJIENH.
7 YpOBeHbL - YPOBeHbL IPH/IO:KeHHH (HMJIH NpHKIAJHOH). B BepxHen gactu creka
HAXOOATCA TMPOTOKOMBI, MCIONB3YEMBIE s BeIMOMHEHUA 3axad: SMTP pgma paboter c
snekrponHo moutoi, HTTP nma BeO-OpayzepoB m cepsepoB, Telnet mmas ceaHcoB cBsa3u ¢
Y IAJIEHHBIMHY TEPMUHAIAMH 1 MHOKECTBO JPYTHUX.
[Tpuknagnon ypoBeHbp - 3T0 HA0OP pasHOOOPA3HEIX MPOTOKOJIOB, C MOMOMIEI KOTOPBIX
MOJIB30BATENN CETU MMOJYYAI0T AOCTYI K Pa3ae/IeMBIM pecypcaM, TAKUM Kak (paiinbl, MPUHTEPEI
W THIGDIORGLOR B e B-CTPAHNIEI, 4 TAKXKE OPraHM3ylOT CBOI COBMECTHY paboTy,
Ceptuh HATIPIIMOP SE@BSEHOMOATIHEO006MPOIBKOIA  SIEKTPOHHOM mOouThl. (CHEManbHBIE  HIEMEHTEI
A KA RO T O CEPRIEH 68 EneunBaroT cepBHC M KOHKPETHBIX MPUKIATHEIX MPOTPAMM, TAKHX

KdK HpDFpHMN[BI HEPECHHI{H q)HI?IJ'[DB H BNI}’JIHT_H*H’I TEPNMHHHDB. O,I[Hﬂ H3 OCHOBHEIX 34144 DTOroO
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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VPOBHS — OOPEOEINUTE, KAK CleayeT 00padareiBaTe 3ampoc MPUKIATHON MPOrPaMMEL, APYTHUMHU
CJIOBAMM, KAKOM BU/I IOJKEH MIPUHATEL JAHHBIN 3aMpOC.

[TpuknagHoi ypoBEHB BEIMOMHAET CAEAYIOMINE (DYHKIMH:

1. Beimosmmenune pa3miuHbeIX BUOOB padoT:

— nepenada (panios;

—yIpPaBJICHUE 3aTaHUIMU;

— yOPaBJIE€HUE CUCTEMOH U T.J.

2. Upenrudukanus moap30BaTeney 1Mo ux napoisam, aapecam, SJIeKTPOHHEIM 0 AMTHUCIM.

3. Onpenenenne (PyHKOMOHUPYIONINX A0OOHEHTOB M BO3MOJKHOCTH JOCTYIIA K HOBEIM
MPUKJIATHEIM IPOLECCAM.

4. OnpeneneHne 1O0CTATOYHOCTH UMEIOIMINXCS PECYPCOB.

5. Opranmzanus 3anpocoB Ha COEAMHEHNE ¢ APYTUMHI MPUKJIATHBEIMA TPOIECCAMH.

6. Ilepenaua 3asgBOK NpenCTABUTENLCKOMY YPOBHIO HA HEOOXOIMMBIE METOABI OMMHCAHUS
UH(OpMATIHH.

7. BerOop nmpouenyp miaHupyeMOro Iuanora mporneccos.

8. VYmpaBaeHMe€ OAHHBIMHM, KOTOPEIMA OOMEHUBAIOTCSA IPUKIATHBIE MPOLECCH U
CUHX POHI3AIM B3aNMOIEUCTBUSA MPUKIATHEIX ITPOIECCOB.

9. Omnpenenenne kauectBa O0OCIy)uBaHUA (BpEMS OOCTABKA OJIOKOB [JTAHHBIX,
OOITY CTUMOM YaCTOTHI OMIHOO0K).

10. Cornmamenue 00 ncnpaBineHun OMUOOK U ONIPEAECIECHUN JOCTOBEPHOCTA JAHHBIX.

11. CornmacoBanue OrpaHM4YE€HUN, HAKIAOEIBAEMEIX HA CHHTAKCHUC (HAOOPHI CHMBOJIOB,
CTPYKTYPa JTaHHEIX).

[Ipumeuanme. OOparure BHHMAHME Ha IPABWJIEHOE 3HAYECHHE HA3BAHWUA 'ypPOBEHB
OPUIOKEHUMN''| DTO CETEBBIE MPUIOKEHUSA BKIIOUAIOT B CE0d HSNEKTPOHHYIO MOUYTYy, BeEO-
Opay3eps! 1 poTokoa nepeceku (ainos (FIP).

CemmypoBHEBaA sSTanoHHas monens OS]l omuceIBa€T TOJBKO CHUCTEMHEIE CPEICTBa
B3AaUMOJEHCTBUSA, PEATM3YEMBIE ONEPAIMOHHOM  CHUCTEMOW, CHUCTEMHBIMM  YTHIMTAMHU,
CUCTEMHBIMH aMIapaTHEIMU CPENCTBAMH.

B coorBeTCTBMM € CEMHYPOBHEBOM OTAIOHHOM MOIENBIO CETEBAA CHCTEMA
MPEACTAB/LIETCA HNPUKIAIHEIME MPOHECCAMHM M IIPOLECCAMM B3aUMONEHUCTBHA AOOHEHTOB.
[Tocnemnue,  paszduBarorcs Ha  cemMb  (PYHKUMOHAJIBHBIX  YPOBHEM:  MPUKIATHOH,
NPEACTABUTENBHEIN (YPOBEHL INMPEACTABICHUSA TAHHBIX), CEAHCOBBIM, TPAHCHOPTHBIA, CETEBOM,
KaHATBHBINA U (DU3UYECKUU.

[Tpu 3anycke HAa KOMIBIOTEPE MOOOT0 MPUIIOKEHUS, O () YHKIIMOHUPOBAHUA KOTOPOTO
TpeOyercss Ouajor C CEeThI0, 5TO IPWIOKEHUE BEI3BIBAECT COOTBETCTBYIOMIAM ITPOTOKOJ
OPUKIATHOTO YPOBHSA CETEBOT0 mMporpaMmMHOro obecmeuenus. [Ipukmannoi yposens popmupyer
coobmienne crangaprHoro (opmara. OOBIUHO COOOMIEHWE COCTOUT W3 3ar0JIOBKA W IOJIA
TAHHBIX.

3aromoBOK COMEPKUT CIYKEOHYI0 MH(DOPMAIIHUIO, KOTOPYI0 HEOOXOIMMO MEPENATE UEPE3
CETh MPUKJIATHOMY YPOBHIO KOMIOBIOTEpPA-aapecara, 4T0Obl COOONIUTE €My, Kakyro padoTy HanIo
BEIMOTHUTE. [lone manHeIx comepxuT faHHbIE, HEOOXOQUMBIE I BEIITOJIHEHUS STOU PAOOTHI.

[Tocne ¢dopmupoBanua CcoOOMIEHUS TPUKIAOHOW YPOBEHH HAIMPABIIET €T0 BHHU3 K
OpEeACTABUTENRHOMY ypoBHIO. llpencraBurensHeili ypOBE€Hb, HA OCHOBAHUM WH(pOpMALNM,
MOJIYUEHHOM U3 3aT0JIOBKA MPUKIATHOTO YPOBHSA, BEIIIOJIHAET TPEOYEMEIE JEUCTBUS U OOABIAET
K COOOmEeHnt0 COOCTBEHHYHO CiyKeOHyH HH(pOpManuio — 3arol0BOK MNPEACTABUTEIBHOTO
YPOBH:, B KOTOPOM COIEPIKATCA YKA3AHUA A1 MPEACTABUTEIRHOTO YPOBH MANIMHEBI-4Ipecara.

[Toryuennoe cooOmieHne OTIPABIIAETCA BHU3 CEAHCOBOMY YPOBHIO, KOTOPEIA HOOABIAET
CBOM 3arojIOBOK W T.O. OO0 (PU3NYECKOr0 YPOBHS, KOTOPBIM Mepenaer CHpOpMHUPOBAHHOE
CoO0IIEHNE MO TMHUAM CBA3U. K 3TOMYy MOMEHTY COOOMIEHNE NMEET 3ar0JIOBKU BCEX YPOBHEM.

@m%ﬁﬁ%gﬂﬂynaﬂ B KOMIBIOTEP - aOpecaTr, OHO MPUHUMAETCA (PU3NIECKUM

Ceptuh MPOBITEMOOIBETTOOTPEZEOBATETIBHOMEPETACTC BBEPX € YPOBHSA HA YpOBEHB. [Ipuuem kamxmbii
SRR opeHE AT 06 PabaTrIBaET 3ar0I0BOK CBOEr0 YPOBHS, BHITOIHAA COOTBETCTBYIONIME
OAHHOMY VPOBHIO (DYHKIHMH, a 3aT€M YyIAJAET 3TOT 3aroJIOBOK M HEpPENaeT CcooOmieHue
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[lepBeie Tpu ypoBHA B 5TOM MOzmemu (7,6,5) YIPAaBILIOT MCIOJB3YEMBIM CETEBEIM
OPUJIOKEHUEM (YPOBEHB MPWIOKEHUM ), (OpMAaTOM TPEACTABICHUA OAHHBIX (YPOBEHB
OPEACTABICHUI) U XAPAKTEPUCTUKAMI COEIUHEHUA (CEaHCOBBIM ypOBeHB). Hampumep, mopt 25
unenTupuumpyer SMTP-npunoxenne 31eKTPOHHOH MOYTHI.

[Tpumedanue: mOPTEL — ATO JIOTHUECKHUE 30HBI KOMITBIOTEPA, TA€ OKUIAECTCA MOIYyUYEHUE
MH(pOpPMALIUH ONIPEIEICHHOr O THIIA.

[Tpu nepexone Ha CneayoOmMid YPOBEHD - MPAHCHOPMHbIN - PA3MEP COOOMIEHN HEMHOTO
VBEJIMUMBACTCA. 30ECh TJaBHAA 3a1ada COCTOMT B MPENOCTABICHUN IMPUHUMAIOIIEMY
KOMIBIOTEPY CBEOEHWUM O MNOCTYMAIOMIEM COOOMIEHWM, a4 TAKXKE B TOM, 4TOOBI OH He ObLa
MEPETPYKEH MakeramMu. Kpome TOro, STOT YPOBEHb OAET FAPAHTHIO TOTO, YTO BCE MEPENABAEMEBIE
MAKETHI JOUIYT 0 MOIyJaTelI.

Crnenyromniuii ypoBEHb, TO0ABIAEMBINI K COOOMIEHUIO, - CETEBOM ypoBEeHL. MMeHHO Ha
3TOM JTane Coo0meHue npeBpamaercsa B ITAKeT WM aeurarpamMmy. B 3aromoBok makera
BKJIIOYAETCA JOTHIECKUU CETEBOM aapec, Mo KOTOPOMY mepenaercsa coobmenue. B gucne npyrux
CETEBBIE MPOTOKOJBI BKIFOUAIOT B ce0s u mpoTokon IP.

3a CETEeBEIM YPOBHEM CIEIYET KAHAIBHBEIM YPOBEHB. 3AECH CUWUTEIBAIOTCA OAHHEIE,
OPEACTABICHHBIE B IBOMUYHOM BHJIE, U T00ABIAIOTCA K (DOPMATY, KOTOPEIM HA3BIBAETCS KAIPOM.
dopmar kaxpa 3amaercs MPOTOKOIOM cereBoro amamrepa (Hampumep, Ethernet mmu ATM). B
3aroioBke kaxkmoro kaapa coxepxurca MAC-agpec (Media Access Control) - ampec
VIOPABJICHUA OOCTYIOM K Cpene I CETEBOTO YCTPOUCTBA. Y KakIOr0 CETEBOTO amamTepa €CTh
cBOM yHUKaTbHEIN MA C-unentudukarop.

Ha ¢usuueckom ypoBue coobuienmne npeoOpa3yercs B mOCIEOOBATENHFHOCTE UMITYJIhCOB,
MEPENAONINX JAHHEIE B JBONYHOM BHJIE.

JTO NOCIEAHUNA YPOBEHb CTE€KA, U OH HE 3aBUCUT OT TOTO, B KAKOM BHAE INEPERACTCS
CUTHAJ, - B BHJE DJIEKTPUYECKUX HMITYJECOB OOBIUHOM CETH WIM CBETOBBIX HMITYJILECOB
ONTOBOJOKOHHOM JHUKU. HWmmynecel 00pabdaTeiBaroTCAa mnaraMu  CETEBOTO  HMHTEp(erica,
IPOTPAMMHOE 00eCTIeueHNE CETEBOM CPENEI B TOM HPOIECCE HE YUACTBYET.

KoHTpo./IbHbIE¢ BOIIPOCHI:

l.CemuypoBueBas ortamonHas wmozens OSIL. Mogems OSI-ISO. Ilepeuens 7
(PYHKIIMOHATBHEIX YPOBHEM cTeka moaenn OS]

2.@Oyukimu 7,6 15 ypoBHEN

3.DOyHKIUY TPAHCOOPTHOTO YPOBHS

4.DYHKIINU CETEBOTO YPOBHA

5.DyHKINY KAHATLHOTO U (PU3UYECKOTO YPOBHEN

IIpakTHUyeckoe 3aHATHE 9
Oo0bequnenne JIBC. KopmopaTHBHbIE CeTH.

Ieab: maTe CTyAEeHTY OCHOBHBIE CBEAEHMS 00 ycTpoucTBax 00beguHEHHMA cerer, 00
YCTPOMCTBAX TEPPUTOPHAIBHO PACIPEACICHHBIX CETeH; MNPOTOKOJAX KAaHAIBHOTO YPOBHA,
jTamax IMOCTPOCHUS KOPIOPATHUBHBEIX Cerel; (PyHKumm oO0O0pyIOBaHUA OOBEIMHEHUS CETEH

(KOMMyTaTOp, POyTEP, MOCT U IP.

Teopernueckasi yacTn:
YcrpoucrBa oOvenunenus cered. lIporokonsr kanamenoro yposu:A: Ethernet, Token
Ring, FDDI (Fiber Distributed Data Interface). KopmoparuBueie cern, 3ramel mOCTPOEHHUS
copriopasRE SRR
Ceprudukar:  2CONETPOIECTRROTEENWHENHSECeTell 00ECITEunBaIOT CBA3b MEKIy CErMEHTAMHU JTOKATbHBIX
Snanenddereit . G REAEREAI TTBE Y mo ncersavum m000ro YVPOBHA. DTH YCTPOMCTBA B CAaMOM 001IEM BUIE

MOTYT OBITH OTHECEHBI K OINPENEIEHHBIM YPOBHAM OSTATOHHON MOJENH B3aUMOJEHCTBUS
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OTKPBITBEIX CUCTEM. CyNIECTBYIOT CIEAVIONIME KJIACCHL YCTPOUCTB s OOBEINMHEHUS CETMEHTOB
JIBC u ceren.

CeTeBble KOMMYTATOPBI

He Ttak pmaBHO [nd M[OCTpOEHMA  JIOKAJIBHBIX CETEHM MPUMEHAINCH  CETEBBIE
KoOHUeHmpamopbl (WK, B IPOCTOpPEYNH, Xaont). Korna cerepas kapra OTCBUIAET MAKET JAHHBIX
C KOMIIBIOTEpPA B CETh, Xa0 MPOCTO yCMJIMBAET CUTHAI U NEPENAET €r0 BCEM YYACTHHUKAM CETH.
[Ipyurumaer u oOpabaTeiBaeT makeT TONBKO Ta CETEBAsA Kapra, KOTOPOM OH aIpecOBaH,
OCTAJIbHBIE €T0 UTHOPUPYIOT. 10 cyTH, KOHLIEHTPATOP — ATO YCUIUTENb CUTHAIA.

B nacrosmiee BpeMs B JOKAJIBHBIX CETAX MNPUMEHAIOTCA KOMMYTATOPbI (WIM, KaK WX
HA3BIBAIOT, CUmMYN). DTO DONee “MHTEINIEKTYaAJIbHBIE® YCTPOMCTBA, II€ €CTh CBOHM HMPOLIECCOP,
BHYTPEHHAA mmMHA U Oy(epHas mamark. Ecim KOHIIEHTpAaTOp MPOCTO MEPERAET MAKETHl OT
OOHOTO TIOPTA KO BCEM OCTAJIBHBIM, TO KOMMYTATOP AHAMM3UPYET anpeca CETEBBIX KapT,
MOJKIIOUEHHBIX K €ro MmopraMm, U NEPENpaBIACT MAKET TOMBKO B HYKHBIM mopr. B pesymsrare
Oecrione3HsId Tpa(PUK B CETH PE3KO CHUIKAETCAL.

Kommyrarop moxker padorare Ha ckopoctu 10, 100 mwm 1000 MoOur/c. Jro, a Takke
YCTAHOBJIEHHBIE HA KOMITBIOTEPAX CETEBEIE KAPTHI, OMPEIENAET CKOPOCTh CerMeHTa ceTu. [pyras
XAPAKTEPUCTUKA KOMMYTATOPa — KOJIMYECTBO MOPTOB. OT 5TOTO 3aBHCUT KOIMYECTBO CETEBBIX
YCTPOMCTB, KOTOPBIE MOKHO NOJKIIOYUTE K KOMMyTaropy. Ilomumo kKoMmeroTe€poB, UMH
ABJIAIOTCA MPUHT-CEPBEPHI, MOJEMEI, CETEBEIE MTUCKOBBIE HAKOMUTEIN M APYTHE YCTPOHCTBA C
LAN-unreppencom.

KomMmyTaTtopsl OBIBAIOT IBYX BUAOB — YIPABIAEMBIEC U HEYIIPABIAECMEBIC. Y TPABISAEMEIE,
001amaroT JOMOJIHUTEIEHON (PYHKIIMOHATBHOCTRIO. [aK, MOABIAAETCA BO3ZMOKHOCTE YIPABICHUS
KOMMYTATOPOM C MOMOIIBIO BeO-uHTEp(Elca, 00BETMHEHN S HECKOTBKUX KOMMYTATOPOB B OOUH
BUPTYAJIBHBIH CO CBOMMH OPAaBWIAMH KOMMYTAIIMH HAKETOB M T.O. CTOUMOCTE YHPaBIAEMBIX
KOMMYTATOPOB TOpPa3I0 BEILIE CTOMMOCTH HEYIPABIAEMEIX, TO3TOMY B MAIBIX U CPEIHUX CETAX
MCITOJIE3YIOTCA HEYITPABIIAEMBIE KOMMYTATO PHI.

B nokampHOW CETHM MOKHO MCIOJIB30BATE PA3MMUYHOE OOMOJHUTEIRHOE 000pYyI0BaHHUE,
HAmpuUMep, 4TOOBl OOBEAVMHUTH OBE CETH WIM OOECNEYUTh 3AMMTY CETH OT BHENIHUX AaTakK.
Kparko paccmorpum cereBoe 000pymoBaHMEe, KOTOPO€ MNPUMEHAETCA MPU IMOCTPOECHUH
KOMIILIOTEPHEIX CETEHU.

IIpuHT-CepBep, WI CepBep MeYaTH — 5TO YCTPOMCTBO, KOTOPOE TO3BOIAET
MOJKJIIOUUTE MPUHTEP, HE UMEMMI COOCTBEHHOrO CeTreBOoro mopra k ceru. lIpome rosops:
IPUHT-CEPBEP — 3TO KOPOOKA, K KOTOPOU C OTHOH CTOPOHBI ITOJKITIOYAETCS MTPUHTEP, 4 C APYTrOu
CTOPOHBI — CETEBOM mpoBOA. [Ipu 3TOM mpUHTEpP CTAHOBUTCA AOCTYHOHBIM B JIHOOOE BpEMH,
MOCKOJMBKY HE MPHUBA3aH K KAKOMy-IMOO KOMIILIOTEPY ceTH. CymeCTBYIOT HPUHT-CEPBEPHL C
pazusivu nopramu: USB u LPT; Tak e BcTpeuaroTcs 1 KOMOMHUPOBAHHEBIE BAPUAHTEL.

ITorTOpHTE/IL MPEAHA3HAYEH 718 YBEIMUEHUA PACCTOSHUSA CETEBOTO COEIUHEHUS IMYTEM
YCHUJIIEHHUA SIEKTPUUECKOro curHana. Ecimm Bel Oynere uCImoss30BaTe B JOKANBHOW CETH KaOenb
BuTas mapa mmHou Oomee 100 merpoB, MOBTOPUTENHN MOMKHBI YCTAHABIMBATHECA B PA3PHIB
kabensa uepe3 kaxasie 100 merpos. [luranue moBropureneit 0OBIMHO OCYMIECTBIAETCA IO TOMY
ke kabemo. C MOMOMNIBI0 TMOBTOPUTENEH MOKHO COEIMHWUTH CETEBBIM Ka0EIeM HECKOIBKO
OTIEFHO CTOANNX 3TaHWI.

MapumpyTusartop (Unu poyrep) — CETEBOE YCTPOMCTBO, KOTOPOE€ HA OCHOBAHUH
uH(popMauum O CTPYKTYPE CETH HO OIPEACICHHOMY QITCOPUTMY BBEIOMpAECT MapmpyT A
MEPECBLIKH MTAKETOB MEXAY PA3TMIHBIMU CETMEHTAMHU CETH.

Mapuipyru3zatopsl OpPUMEHSIOT UIsI OOBEIMHEHHUSA CETEM PAa3HBIX THUIIOB, 3a44CTVIO
HECOBMECTUMEBIX II0 APXUTEKTYpe M OpPOTOKOnaMm (Hampumep, nima noxncoemunenus Ethernet k
cetm WAN). Takxe mMapupyTu3arop MCHOAB3YETCA I 00ECHEUEeHU TOCTYyNa U3 JIOKATbHOU
CeTH B rmo0aneHyo ceThb MHTEpHET, OCYNIECTBILAA NPU STOM (PDYHKIIMHM MEKCETEBOT0 SKpPaHa.

Mﬁ%%%ﬁ%‘h& O0BEIUHAIONIEE OBE WACHTUYHEIE CETH MPOCTOM KOH(UTypaliuu,

CeprubMETIONIROYIOTEHARSBOOIPIH HIOBEIC000MBTONEI  TTEPENAY  JAHHBIX B MpeAenax OTPAHUUEHHOTO
VRS Yo CTPARETR A MO MU er coemuHATE ceTM pasHBIX TOMOMOTHI, HO paboTaromue Iox

}’HPHBHEHHEM OOHOTHITHEIX CCTCBEIX DHEPHT_[HDH'HLD{ CHCTECM.
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Hlnw3 — yCTPOUCTBO, TMO3BOJAIONIEE OPraHUu30BaTb OOMEH JAHHBEIMA MEKOY
PA3TMYHBEIMH CETAMH, UCHOIB3VIONIMMI PA3HBIE MTPOTOKOIEI B3aAMMO 1€ CTBHUSL.

[IInr03 BEIMOMHAET MPeoOpazoBaHME MEXAY OBYMS MPOTOKOJAMH A BCEX / YPOBHEU
B3aUMOIEHCTBUA U MMO3BOJIAET MOIKIIOUYNTE JIOKAJIBHYIO CETh K rN100amsHOU CeTH

IIporokoibl kaHaisHOro ypoBHsi: Ethernet, Token Ring, FDDI (Fiber Distributed
Data Interface)

Ecim 0OMeHBI y y3/I0B MOABIAOTCA aCMHXPOHHO, TO BO3HHMKAET mpoOnmema pa3aencHusd
o0mien cpensl MeXAy MHOTUMH y3JIaMH, JPYTHMHU CIOBAMHU, mpodnema odecnedueHus I0CTyna K
CETH.

JlocTyIIOM K CeTH HA3BIBAIOT B3aMMOJEHCTBUE y3JIa CETH CO CPENOM MEpenaun TaHHBIX
it 00MeHa MH(OPMAIMEN C APYTUMH Y3IaMH.

YrnpapiieHHe JOCTYIIOM K Cpejie - 5TO yCTAHOBJIEHHUE ITOCIEIOBATENLHOCTH, B KOTOPOH
Y3JIBI ITOJIYYAIOT ITOJIHOMOYMSA IO JOCTYITY K CPENE NMepenaun JaHHBIX.

Meroaer noctymna MOTYT OBITE CTy9alHEIMM WIH IETEPMHUHUPOBAHHBIMH.

* OCHOBHBIM HCIOJB3YEMBIM METOAOM CIYYaHOTO [OOCTyINA fABIAECTCA METOT
MHOKECTBEHHOTO OCTyIa ¢ KOHTPOIEM Hecymied u oOHapyxenueMm koH(pmikroB (M/IKH/OK)
wm (CSMA/CD).

* VY3en, KenamonMi HA4Y4ATh Oepenady, 0OHApyKUB B HEKOTOPBIM MOMEHT BPEMEHM t;
OTCYTCTBUE KOneOaHMIl, 3aXBaThHIBAET CBOOOAHYIO JIMHUIO, T.€. MOJy4aeT ITOJHOMOYHS IT0
UCIIOJIb30BaHMIO JUHUU. Jlrobas apyras craHius, »Kenaromias HAadark IIepenadyy B MOMEHT
BPEMEHH {2 > t; TPU 0OHAPYKEHUH SJIEKTPUUECKUX KOIE€OAHUI B TUHUH, OTKIAABIBAET IIEpeaaqy
o MOMeEHTa t + ty, Tae tg - 3aIepiKKa.

Cpenun neTepMHHHUPOBAHHBIX METONOB JOCTYIIA K CETH IEPENadH JAaHHBEIX ITpeolranaroT
MapKepHbIe MeTO[Abl A0cTyna. MapkepHele METOABI OCHOBAHBEI HA MEpPEnadye MOITHOMOYHMMI Ha
nepenayy OOHOMY W3 Y3JI0B CETH € HOMOMIBIO CIENUATLHOTO MH(POPMAIMOHHOTO OOBEKTa,
HA3BIBAEMOTO MAPKEPOM.

KinnenedarensHOCTE UETOBEKA CBA3aHA C PAa3HOOOpA3HBIMHM pecypcamMu: MPHUPOTHBEIMMU,
MATEPUATBHEIMHI, SYHEPreTUUeCKUMA, (PMHAHCOBEIMU. B mudopmannonnom odniectse Bce Domee
3HAYUMBIMH  CTAHOBATCA HWH(OPMALMOHHBIE pecypcbl. OHU BO3HHMKIM KAaK pPE3yIbTar
WHTEJUIEKTYAIbHON OEATEILHOCTH YEIOBEKA, OOIANAromIero ONPENEICHHBIMU 3HAHUAMU U
OMBITOM. OTH 3HAHUA MATEPUATU3YIOTCA B BHUIE NPOU3BEACHUH HCKYCCTBA, JUTEPATYPHI,
HAYYIHBIX pa3padoTok, 0a3 JaHHEIX, MO PUTMOB, KOMIIBIOTEPHEIX HPOTPAMM.

C pacrpocTpaHeHuEeM MEPCOHATBHBIX KOMITBIOTEPOB OTPOMHYIO POJIE B IPEN0CTABIECHUN
UEJIOBEKY MOOCTyna K WH(POPMAIMOHHBIM peCcypcaM CTalM WIPATh KOMIBIOTEPHBIE CETH
(Computer NetWork, ot anrn. net — cers u work — padorTa).

KoprniopaTHBHbIe CeTH HA3pIBAIOT TAKXKE CETAMHM MACIITada MNOPEegupuATHA, 4YTO
COOTBETCTBYET MOCIOBHOMY MEPEBOAY TEpPMHHA «enterprise-wide networks», UCIOIB3yemMoro B
AHTIOA3BIYHON TUTEpAType A 0003HaueHus 3Toro thna cerer. Cern macmrada nmpeanpuaTHs
(KOPIIOPATUBHEBIE CETH) OOBEAUHAIOT OONMBIIOE KOJIUMIECTBO KOMIBIOTEPOB HA BCEX TEPPUTO PHIX
OTAEMBHOTO mpeanpuATHa. OHU MOTYT OBITH CIOKHO CBA3AHEI U MOKPBIBATHE TOPOJ, PETHOH WIH
DA€ KOHTHMHEHT. UMCI0 MOJb30BATENEN U KOMIBIOTEPOB MOKET W3MEPATHCA THICSUAMM, a
UUCJI0O CEPBEPOB - COTHAMHM, PACCTOAHUA MEKAY CETAMH OTAEIBHBIX TEPPUTOPUM MOTYT
0Ka3aTbCAd TAKMMH, UYTO CTAHOBUTCA HEOOXOIHMMBIM HCHOJB30BAHME TJI0OATLHBIX CBA3eH. Jma
COCIVMHEHUA YIAJIECHHBIX JOKAJIBHEIX CETEH U OTACIBHBIX KOMITBIOTEPOB B KOPIIOPATUBHOU CETH
MPUMEHAIOTCA PAa3HOOOPA3HBIE TEIEKOMMYHHKAIIMOHHBIE CPEICTBA, B TOM UHUCIE TENEe()OHHEIE
KaHATBl, PATUOKAHAIEI, CITyTHUKOBAA CBA3b. KOpmopatnBHYIO CETH MOYKHO MPEICTABUTH B BUIAE
«OCTPOBKOB JIOKAJTLHBEIX CETEN», IUIABAONINX B TEIEKOMMYHHUKAIIMOHHOW CpELE.

B kopmoparuBHOM ceTH 00sA3aT€IpHO OyAayT HMCIIOAB30BATHCA PA3IUYHBIE THIIBI
KOMIBLIOTEPOB - OT MOIUH(PEUMOB 0 IIEPCOHAIOK, HECKOJIBKO TUIIOB OIEPAIIMOHHEIX CUCTEM U
mﬂm&ﬂm@%ﬂ%; 'ﬁ%ﬂ@/mﬂmﬁmﬁ. HeonnopoaHeie 9acTM KOPHMOPATUBHOM CETH OOJKHBI

Ceptuch Ppad OTAPH O KER BOFITHOE 7 TGO OMPENOCTABIAA MMOIB30BATEIAM IO BO3MOKHOCTA MHPO3PAUHEIN
SRRSO T KGR CERT R EOTRERIR M pecypeam.

[Tpu mepexome ot Oomee mpoCTOro TUMA CETEW K OONEE CIIOKHOMY, OT CETEH OTAENA K
e PO PATHEHOI 'CETIf - cerh moyKHa OBITE BCe 00JIee HANEIKHON U 0TKA30 YCTOMYUBOM, ITPH 3TOM




TpeOOBAHMSA K €€ NMPOU3BOIUTEILHOCTH TAKKE CYyIIECTBEHHO Bo3pacrawT. [Io mepe yBemmuenns
MaCIITA00B CETH YBEMMUMBAIOTCA U €€ (DYHKIIMOHAJIBHEIE BO3MOKHOCTH. [0 cetn mupkymipyer
BCE BO3pACTAIONIEE KOMWUECTBO MAHHEBIX, M CETh AOIKHA O0ecmeunBaTh UX OE€30MACHOCTE U
3aNIUIIEHHOCTh HApAmy € OOCTYMHOCThIO. CoenmHeHus, oOecneduBaroniue B3auMOIEHCTBHE,
nomkHBL ObITE OoOsiee mpo3pauneimu. Ilpu kakaom mnepexome Ha CHAEAVIONIMH  YPOBEHD
CIIOKHOCTH KOMIBIOTEPHOE OOOpPYIOBAHME CETU CTAHOBUTCA BCe Oosiee pasHOOOpa3HbBIM, a
reorpa)u4eCKne pacCTOAHUA YBEIWUMBAIOTCA, AENas AOCTHKEHUE Lened O0JIee CIOKHBIM;
Oonee mpoOIEMHBIM U JOPOTOCTOSNINM CTAHOBUTCA YIIPABIEHUE TAKUMHA COEIUHEHUSIMH.
Teppuropuansuo-pacopenenennsie cetu (KCII), mocTpoennsie HA 0CHOBE TEXHOJIOTHH
VPN, saBmsoTca (PyHIAMEHTOM IS BHEAPEHMSA BCEX IMOCICAVIOMIMX IOIIOJIHHUTEIbHBIX
CEPBHCOB, TAKUX Kak Imepemada romgoca mo IP, BUaeokoH(EPEeHII-CBA3E, OM3HEC-TIPIIOKECHUA H
CEPBUCHI, 4 TAKXKE M OPraHu3aiid OMNEPATUBHOM M KOH(PHUIECHIUAILHOM CBSI3M CO BCEMU
(puauamaMy  KOMIIAHMM W 3HAYUTEIBHOTO YMEHBHIEHUA O00BEMa MEKIYTOPOOHEr0 |
MEKIyHAPOIHOTO Tpaduka 3a cuer nepenadu teneoHHbIX 3BOHKOB o kananam KCII/I.

KoHTpo./IbHbIE BOIIPOCHI:

1. VYcrpoicra 00beIMHEHUS CETEH.

2. @OyHKIMM KOMMYTAaTOpa, MPUHT-CEPBEPA, MOBTOPUTEISI, MAPUIPYTU3ATOPA, POYTEPA,
MOCTa U IILTIO34.

3. ODyHKUIHMM NPOTOKOJIOB KAHAJIEHOTO YPOBHA

4. OTnuuua KOPIOPATUBHOM CETH OT JIOKATEHOU U TII00aIEHON CETEM.

IIpakTnueckoe 3anaTue 10
Teppuropna/ibHO pacnpe/ie/ie HHbIe BoIYHCIHTE/IbHbIEC CeTH. Il pHHIHIIBI
IOCTPOEH .

Ileqb: maTte CTyZEHTY OCHOBHEBIE CBEOEHMSA 00 yCTpouCTBax 00beguHEeHHA cerer, 00
YCTPOMCTBAX TEPPUTOPHATBHO PACIPEACICHHBIX CETEH; MNPOTOKOJIaX KAHAIBHOTO YPOBHA,
jranmax MNOCTPOEHUsA KOPIOPATUBHBIX Ce€TeH; (yHKIuU 000pyooBaHUS TEPPUTOPHATBHO
pacIpeneneHHbIX CeTeH, (PYHKIHMH NPOTOKOIOB KAHAILHOTO YPOBHS, MCHOIB30BATH CPENCTBA
00BEOUHEHNSA CETEN, UCITOJIB30BATE CPEACTBA TEPPUTOPHAITEHO PACHPENIEIEHHBIX CETEM.

[Tpu mepexone ot Oomee mMpOCTOTO THUMA CETEH K 00Iee CIOKHOMY - OT CETEH OTIena K
KOPIOPATUBHOM CETH - CETh NOJHA OBITh BCe 0OOnee HANEKHOM M OTKA30YCTOWUMBOU, IPH
3TOM, TPeOOBAHUSA K €€ MMPOU3BOIUTEIHFHOCTH TAKKE CYIIECTBEHHO Bo3pacraroT. HeomHopoaHeie
JaCTH KOPIMOPATMBHOW CETH MOJDKHBI padoTaTre KAk E€auHOE IIEJ0€, MPETOCTABIISAA
MOJIB30BATENAM MO BO3MOKHOCTH MPO3PAYHBIN JOCTYII KO BCEM HEOOXOOUMEIM peCypcam. ITO
MOJKHO 00€CIEUHUTEL TOJILKO C IIOMOMIBIO ITOA00pa 000pyI0BAHUS CETEH.

Teppuropnansno-pacnpeaeiienasle ceru (KCIIJI) — u3 Ha3Banusa OUYEBHOHO, YTO
OAHHBIM THII CETEH CBI3HM — ATO CETEBAA CTPYKTypa, OOLEIUHMIONIAS C ITOMONIBIO PA3IHMIHBIX
KaHAIOB CBA3M O(UCE M 3JAHUA OOHOM KOMITAHWM, KOTOPBEIE PACHOJOKEHEI HA 3HAUYUTEIEHOM
OTHAJIEHUU APYT OT ApPyra.

Teppuropuansuo-pacopenenennsie cetu (KCIIM), kak mpaBuao, 00BeauHAIOT O(]PUCEHL,
MOIPA3CICHUs M APYTHE CTPYKTYPhl KOMIIAHMH, HAXOOAIIHeCS Ha yIaJeHWH OPYr OT Apyra.
[Ipu 3TOM 9acTo y37BI KOPHOPATHMBHOW CETH OKA3BIBAFOTCH PACIOJIOKEHHBIMA B PAa3TMIHBIX
ropojgax, a UHOTJa U CTPaHax.

l’[ﬁﬁ%u %@pﬂh{ CTPOUTCS Takas CETh, OTIIMYAIOTCA OT TE€X, YTO HCIOJIB3YVIOTCS

Cepuh TIPU COBAAHIEIN BIORRABHBIACCOT@o(piic.S ).
sraneneds WESOEROBHEE VBTIINEE cocrouT B TOM, YTO TEPPUTOPHATLHO-PACIPENETEHHEIE CETH

HCHDJTE:E}’PDT HpE‘H,I[DBHHHLIE JJUHHH CBA3H, ﬂpE-‘H,D,'HHH maarda 34 HCIIOJIBE30BAHHC I{DTDPLIK
Nencteutened: ¢ 19.08.2022 no 19.08.2023



COCTABILIET 3HAYWUTEIEHYIO 4YACTh B CEOECTOMMOCTH BCEM CETH U BO3PACTACT C YBEIMUCHHEM
Ka4eCTBA M CKOPOCTH MEPEIAYN JAHHBIX.

[TosroMy Opranmsamnusa KaHaJaOB CBA3M SABIAETCA IIEPBOH 3a1aueii, KOTOPYIO HEOOX0 MO
pemars Opu CO3JAHUM TEPPUTOPHATIBHO-PACHPENEICHHBIX KOPMOpAaTUBHBIX cered. Ecmu B
opeaenaax OAHOTO TOpoJa BO3MOXKHA apEHAA BBIACIACHHBIX JHUHWAH, B TOM UHCIE
BEICOKOCKOPOCTHEIX, TO IPH HNEPEXO0IE K reorpapuiueCKkil yIaIeHHEIM y3JIaM CTOMMOCTE apPEHILI
KaHAJIOB CTAHOBUTCA 3HAUUTEIBHON, @ UX KAueCTBO U HAAECKHOCTH HPH ATOM MOTYT OBITH
HEBBICOKH M.

B0O3MOKHBEIM PEIIEHUEM 3aJa4d OPraHM3alMi KAHAJIOB CBA3M MEKIY YIAICHHBIMHU
y3JaMHA  KOPHOPATUBHOM CETH KOMIAHUM SABJIAETCA MCIIOJB30BAHUE VIKE CYMIECTBYIOMIMX
rmo0anILbHBEIX YACTHREIX CeTeld. B 2TOoM ciaydgae HEoOXommmo 00eCHmeduTh KaHaldkl OT O(HCOB
KOMIAHUU 0 OMMmKalmMX y3JI0B IT00AmsHOM 4ACTHOM CeTH. YacTHBIE CETH MOTYT COOEPKATh
KAHAJIBI CBA3M PA3HBIX TUIOB: KAOCIBHBIE ONTHYECKHE W SICKTPUUECKHE, B TOM YHCIIE
teneoHHble, OECHpOBOAHBIE paguO- ¥ CIOYTHUKOBBEIE KAHAIBI, HWMEIONIME Pa3IUUHBIC
POy CKHBIE CITOCOOHOCTH.

PermoHanbHbli o™,
-

LleHTpansH e gl
adtmc )
BLicoKONPOMIBOANTE NbHLIA Lo

MARWPYTHIATOP

Drnuani

Pucynoxk 8- [Ipunimn noctpoenus cetu

[Ipn mogkmodyeHnr O(PHCOB KOMMIAHHMH 4epe3 TrI00aIbHEIE YACTHRIE CETH YIAJICHHBIE
MOJIE30BATEIN HE ONIYIIAIOT CE0S M30JIUPOBAHHBIMM OT MH(POPMAIIMOHHBEIX CHCTEM, K KOTOPEIM
OHM OCYIIECTBIAIOT JOCTYM, YIAJEHHBIE MECTOIIOJOKEHUA KOMIIAHUM MOTYT OCYIIECTBIIATE
00MeH MH(OPMAITMEH HE3AMEIIUTEILHO, H BCA IIepeaapacMas HH(pOpPMAaIHa 0CTAETCA B CEKPETE.
OpgHako opraHu3anus KaHaluOB CBI3M 4epe3 rIoOANbHBIE YACTHBIE CETH TAKKE MOKET OBITH
OOPOTOCTOAMIEH.

OO0ecneunTe MHOTHE TPEUMYIIECTBA YACTHERIX CETEH 3a MEHBIIYIO CTOMMOCTE ITO3BOJISAET
TeXHOJIOTHSI BHPTYAJIbLHLIX YyacTHLIX ceTell (VPN, Virtual Private Network).

VPN — 5T0 noruueckas 4JacTHas CE€Th, OPraHu3yemMas MOBEPX NyOJIMUHOM CETH, KAk
npaBuiio, cetu Murepuer. Cnemysa TeMm ke (PyHKIMOHAIBHBIM OPUHIIMIIAM, YTO U BBIACICHHLIC
miauid, VPN 1mo3BoS€T yCTAHOBUTEH 3amMIIEHHOE LM(PPOBOE COCOAMHEHHUE MEKAY ABYMI
yIAICHHBIMHA MECTOIOJOKCHUAMA (MM JTOKAJIBHEIMH ceTamu). HecmoTpa Ha TO, 4TO MO
MyOJMMIHEIM  CETAM KOMMYHMKAIIMA OCYIIECTBIAAIOTCA € HMCHOJB30BAHUEM HEOE30IMaCHEBIX
OPOTOKOJOB, 34 CUET MM(POBAHUA CO3TAIOTCSA 3AKPBITBIE KaHAMel OOMeHa WH(OpMAaIMei,
obecmeunBaronme 0€30IMaCHOCTE IIEPeaaBaeMbIX JaHHEIX (puC.9).

BupryanbpHbI€ 4aCTHBEIE CETH ITO3BOJIAIOT OOBEAMHMTE Te€OorpapuuecKd pacrpeacacHHEBIE
O(pUCEl OpraHm3aluy B €OAHYI CeTh M TaKuM O00pa3zoM O00E€CHeuuTh €IUHOE aapecHOe
npoctpanctso JIBC, emuHyro Hymepanuo KOPHOPAaTHBHON TEne(pOHHOHM CBA3M, 00mIyio 0asy
OaHHBIX W T.4. HWHBIMM croBamm, OpraHu3yercs eauHas cereBad uH(pacTpykTypa u

HH({O MHMHEHE”@I?@G dHCTBO KOMITAHHH OCTYVII K KOTOpO OOHUHAKOBO BO3MOKCH H3
dop ANEKTPOHHOW N HM’EEHJU > AOELY pOMY OX

oo, TEO OO, TOMKNL KO PIOPATHBHO, SETH,

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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PervoHansHsm oduc

UexuTpansHsii oduc

Pucynok 9 — [Ipumep BUpTyaqIsHON 9aACTHOHM CETH

KoOHTpO/ILHBIE BOIIPOCHI

5. IlpuHUMIEI TOCTPOEHUA TEPPUTOPUATEHO-PACTPEACIEHHBIX CETEN
6. TexHomorusa BUPTYAILHEIX 4aCTHRIX ceTer VPN.

7.  OCHOBHOE OTJIMUME TEPPUTOPHUAIBHO-PACIIPENEIEHHBIX CETEN

IIpakTHueckoe 3ansiTue 11
Pa3zpaboTka TONMOIOrHH HepapXH4YeCKOH CeTH.

Ieab: 1mare CTYOEHTY  CBEOEHUA O TOIOJOTHMM HEPAPXUUECKOU CEeTH, (PyHKIMH
TOIIOJIOTHUN UEPAPXUUECKOH CETH

Teopernueckasi yacTn:

KoHnenmusa nepapxuiecknux CETEM OUYE€Hb HAMOMWHAET KOHUEIIINIO STAJOHHOM MOIEIH
OSI, B coOTBETCTBUM C KOTOPOH OPOLECC B3aAMMOICHUCTBUS MEKAY KOMIBIOTEPAMHI Pa3OMBaeTCA
HA HECKONBKO (PYHKIIMOHATBHBEIX YPOBHEH, BEIMOMHIIONIMX OMPENEIEHHBIN KPYT 3a1ad. Y pOBHU
MEPAPXUUECKON MOJENM OOJKHBI KAK MOKHO 00Ji€e TOYHO COOTBETCTBOBATH ITOCTABIEHHBIM
mepes HUMU LIETAM.

HMepapxugeckas TOMOMIOTHA TAKKE HA3BIBAETCA BEPTUKAILHOW, WIH JIPEBOBUIHOM, CETHIO.
Cn0BO «IepeBO» CBA3AHO C TEM (PAKTOM, YTO UEPAPXMIECKAA CETh YACTO HAMIOMUHAETCS JEPEBO,
BETBU KOTOPOTO PACTYT W3 BEPIIMHEI BHIA3 A0 CAMOT0 HUKHETO YPOBHAI.

Hepapxuueckue ceru cTposaTcsa HA 0a3ze TeXHMKH kKadenpHOro rteneBuaeHua. OCHOBHBIE
NPEUMYIIECTBA TAKMX CETEH - OTHOCHUTENBHO OOJbIIAA MPOTAKEHHOCTH (m0o 50 kM) H
BO3MOKHOCTE IAPAJUIEIILHOM IIEpENaud peud, NAaHHBIX U w300paxeHuu. BozmoxnocTH IO
HAPANIMBAHUIO HEPAPXUUYECKON CETH BEChbMa OTPAHMYEHBI W3-3a BBICOKOM CTOMMOCTH €€
YCTAHOBKM M CIOKHOCTH AQHAJOTOBBIX KOMIIOHEHTOB, KOTOpEIE TpeOyloT, KpOME TOTO,
perymapuout nHacrtpouiku. llepen pasBepreiBanmeM cetn HEOOXOoouMma MpEIBAPUTENBHAS
THlaTenbHas MpopadoTka Tpacc kabemew, MECT YCTAaHOBKH PETPAHCIATOPA, YCUIMTENEH,
OTBETBUTEJICH, YUUTHIBAIONIAA MEPCIEKTUBEL ITOIKIFOUEHN S HOBEIX OKOHEYHEIX CHCTEM.

HanexHocTs nepapxmaeckon cetu 00eCcneuynBaeTcsa, Kak MpaBuiao, Pe3€PBUPOBAHUEM €€
CBA3HBIX YCTPOMCTB, BpeMs HAPAOOTKHM HA OTKA3 KOTOPBIX MOKET COCTABIATE 00 400 THIC. 4acoB.

B OompmmHCTBE CoyduaeB uMepapxuueckas MOJENb CETH MOAPA3yMEBAET ONMPEnesIeHUue
Tpex ypoBHen. Kak mnokazano Ha pucyHke |0, kKaxkaeli ypOBEHB HEPAPXUUECKOM CETH
BBITTOIHSAET COOCTBEHHBIE (DYHKIIMOHAIBHBIE 3a0A9N.

OOKYMEHT NOANWMCAH
Hopordeere)ogernio OTBEUAET 3a BBICOKOCKOPOCTHYIO Hepenady CeTeBOoro Ttpaduka;

ST HEpBITMHOE TPCAHASHATEHIC YCTPOICTBA, BXOIAIIETO B SAAPO CETH, 3AKI0YACTCS B KOMMYTAIMH

E|'I|'-.'-. yXoea [aTeAHA /

AaKETOB.
Ha ypoene pacnpedﬂwﬁuﬂ (access layer) mMpOMCXOIAT CYMMHPOBAHME MAPLIPYTOB H

mTE ~ 40 3 19 N8
EUCTBAT L UG, 20U 10 o LU L

arperaris TpapuKa.



Vpoeeno odocmyna (access layer) orBeuaer 3a (POPMHPOBAHUE CETEBOTO TpadUKa,
BBITIOJTHAET KOHTPOJIL TOYEK BXOJA B CETh U MPEAOCTABIAET APYTHE CAyKObI MOTrPAaHMYHBIX
yCTPOUCTB.

[TocMoTpyM HA B3aMMOOTHONIEHWE STHUX YPOBHEH C (PYHOAMEHTAIBHBIX ITPUHIIUIIOB
NPOEKTUPOBAHUS CETEM.

1. Pasmepel ydacTka CeTH, HA KOTOPBIE BIWAET M3MEHEHHE TOIOJIOIMH, JOJIKHEI
OBITE CTPOTO OTPAHUUEHEHI; IIPH 3TOM JKEJIATEIBHO, UTOOBI TAHHBIN YUACTOK CETH OBLI KAK MOKHO
MEHBIITNM.

2. Mapmpytuzatopel (a Takke OpPyrue  CETEBBIE  YCTPOWCTBA)  TOJIKHEI

00pabarsiBaTh MUHUMATHFHO BO3MOKHBIN 00B€M HH() OpMATIMH.

KaKneri U3 5TUX NPUHIMIOB MOJKET OBITH PEATM30BAH C ITOMONIBI0 CYMMHWUPOBAHMA,
KOTOPOE OCYMIIECTBIETCS HA YPOBHE PACHPENEICHUA HEPAPXUIECKOM MOAEIU CETH. [akum
o0pa3om, OTCIoOa CIemyer, 4T0 001aCTh CXOUMOCTH MPOTOKOJIA MAPWIPYTU3AINN JOKHA OBITH
OrPaHMYEHA YPOBHEM PACIPEIEICHHUS.

Tak, noBpexnenne kanasa nepenadyd MH(OpMALMK YPOBHA NOCTYIIA, HE NOJDKHO CTATh
OPUUYMHON W3MEHEHUA TAOMUIEI MAPIIPYTHU3AIUM Aapa M HA00OpOT — MOBPEKIECHUE ITMHUU
CBA3U AIpa HE MOOMKHO OKAa3aTh CKOJBKO-HUOYIh 3HAUUTEILHOTO BIMAHWUA HA TaOIMIIEI
MAPLIPYTH3ALNUNA YCTPONCTB YPOBHA AOCTYIIA.
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Pucynok 10 — CrpykTypa nepapxudaeckou Cetu

B mepapxuueckux cersax arperamys Tpa(uka U €ro HampaBJIE€HHE B BBICOKOCKOPOCTHBIE
KaHAIBl mepenadyn MHPOpPMAIMH MPOUCXOIUT N0 MEpPE MPOABWKEHHUA Tpauka OT YpPOBHA
OOCTyIla K AAPY CETH. AH@JIOTWYHO pasfeleHue Tpapuka W €ro HANpaBJICHHE MO MEHEE
CKOPOCTHBIM KaHAJIAM ME€PEJAYy TaHHBIX IIPOMCXOAUT II0 MEPE MPOABWIKEHUA Tpaduka OT Anpa
CETH K yCTPOMCTBAM YPOBHA AOCTYNA, KAK ITOKA3aHO HA pucyHKe 1 1.
Anpo cern
[lepen agpom ceru mocraBieHa OOHA YETKO CPOPMYIMPOBAHHAA 3a4a49d — KOMMYTALMSA
makeToB (Switching packets). Ycrponcrsa Anpa 10KHE (DYHKIMOHUPOBATE B PEKUME MMKOBOU
MPOU3BOAUTENBEHOCTU. IMEHHO B AApE CETH COCPENOTOUECHA BCSA €€ BEIYUCIUTEIbHASL MOIIHOCTE.
OCHOBHBIE CTPATETHUH, MO3BOIAIONIME MOOUTHCS MAKCUMATBEHOM MPOU3BOAUTEIHEHOCTH
ANpa CETH:
1. B axape vHe 1oMKHBEI PEATU30BEIBATHCA CETEBBIE ITPABUIIA.
2. Kaxxnoe yCTpoHCTBO fAApa AOJIKHO 00IanaTe BO3MOMKHOCTBIO AOCTyMA K KamkIOMY
MYHKTY HA3HAUCHUS CETH.
ITo/THAA TOCTHAKHMOCTD KAK/A0I'0 IYHKTA HA3HAYEHHS
ycﬁﬂ?ﬁﬁ%ﬁ%ﬂ QIIKHEL 00mamares AOCTATOYHOM WH(OpPMAMEHd O MAPMIPYTax I
Conrne, MPOBEACHMA: o MHTEHNCKTV AL HOM, .- KOMMYTALIMM IMAKeTa, IPENHA3HAYEHHOr0 i Iro0oro
Bnanen ROHESYHOFQ-Y OFPOHCTBA/CETH, MAPIIPYTU3ATOPEL AApa HE NOJKHEI UCHOJIL30BATE CTAHNAPTHEIE
MAPUIPYTHL U1 JOCTUKEHUA BHYTPEHHUX MYHKTOB HaszHaueHWA. Cieayer OTMETUTh, CKa3aHHOE
NeicrevBBHIIE 90THIOAB 19HE2003HAYAET, YTO MAPHIPYTH3ATOP fAOpa OOMKEH 001agaTh CBEASCHHAMH O
MAPLIPYTE K KaMXkOOM OTOEIBHOM TmonaceTrw. J[{ngd yMEHbIIEHWS pa3sMepoB  TAOIUIIEI



MAPIIPYTU3ALNH AAPA MOTYT U JOJLKHBEL UCHOJIB30BATECA CYMMAapHEIE MapmipyTel. CTaHIapTHEIE
KC MApPIIPYTEI CIACOVET UCITOJIB30BATh OJIA JOCTHKCHHMA BHCIIHHUX ITYHKTOB HA3HAYCHHWH, TAKHX,
HAIMPUMeED, KaK Y31kl Internet.

Arperauna Tpagmika
NpOE3OMTCH HA
FTPAHNUAY YPOBHEK
WEPAPAMMECKONW CETW
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Pucynok 11 — Arperanum tpadguka u cyMMHUpPOBAHME MAPIIPYTOB HA TPAHUIAX YPOBHEHN

CymiecTByeTr TpU OCHOBHBIE HOPUYMHBI [JIA OTKa3a OT CTPAaTeTHMH CTAHAAPTHBIX
MAPIIPYTOB:

1. Obneruenne 3agaun odecneyeHns M30EITOUHOCTH AAPA.

2. CHuxkeHHE BEPOATHOCTH YACTUUHO ONTUMU3HPOBAHHON MAPIIPYTH3AINH.

3. IlpemorBpamienne BOZHUKHOBEHUS METEIb MAPIIPYTH3AIHH.

[Tockoneky 00BEM Tpauka JOCTUTAE€T MAKCMMyMa UMEHHO B SApeE, 30€Ch HEOOXOIAMMO
VUUTBHIBATh KAXKA0E MPUHATHE PEMIEHUS O KOMMYTAIIMN MAKETOB. Y YMTEIBAA crenuuky saapa,
JaCTUIHO OTNTUMI3UPOBAHHAS MAPHIPYTHU3AIMA MOKET SABWUTHCA MPUUMHON OecTadmmi3anim
CETH.

[Tpumepom maHHOM CTpaTeruM ABIAETCA CTPYKTypa Touek moctyma K cetu (Network
Access Points) B Internet. Ycrpoumcrsam, HOOK/IIOUEHHBEIM K TOYKaM JOCTyHa K CETH, HE
paspemniaercs UCMOAb30BATE CTAHAAPTHEIE MAPUIPYTHL A1 TOCTHAKEHUS, KAKOTO OBl TO HU OBLIO
myHKTa HasHaueHus. (CnemoBarenpHO, KakKOO€ MOAKIIOUYEHHOE  YCTPOMCTBO — OOAMCHO
MOAAEPKUBATE MOJHYI0 Tadmmiy mapmpyruzammu Internet. HeoOxogumo oTMETHUTE, 9TO MOJTHAS
Ta0IUIIA MApIIPyTH3aAlMKU HE BKIOYAET B Ce0d4 mMHPOpMANMIO O MAPLIPYTE K KAKIOU
BO3MOKHOM moaceru. Bmecrto o5Troro Ha ypoBHE pacmpeneneHusa ceTth (Kyga BXOIAT
MAPIIPYTU3ATOPEI, MOCTABISAIONIME TPA(PHUK B TOUKY AOCTyHA K CETH) AKTUBHO MCHOIB3YETCA
arperanys, mo3BoJiAonias 3P(PEeKTUBHO YMEHBIINUTE pa3Mep Tadmuiel MapmpyTtusanuu Internet
B AZPE.

Tuns! sapa

B OOnBMIMHCTBE MAIBIX CETEHM HUCHOIB3VETCHA GbIPOMCOEHHbIU TUIl sAnpa. Beipoxnennoe
AOPO COCTOWT M3 OOHOTO MApPUIPYTU3ATOPA, BEITOIHIIONIETO POJIb AApPA CETH U COETUHEHHOTO CO
BCEMU OCTAJBHEIMM MApPUIPYTU3ATOPAMH YPOBHS pacmpeneneHus. B coBceM MEIKMX CeTsax
MAPUIPYTU3ATOP BBIPOKIACHHOTO AOpa MOKET OBITh MNOAKIIYEH HEMOCPENCTBEHHO K
MAPIIPYTU3aTOpaM YPOBHA O0CTyHa, MHHYA, TakuM 00pa3oMm, ypOBEHb pacnpencieHus,
KOTOPBIH 3a4acTyI0 IPOCTO OTCYTCTBYET B CETAX MAJIOTO pasmepa.

BripokaeHnrie aapa JIETKO MOAJAOTCS OOCTYKWBAHWIO, TAK KAK JEI0 HPUXOIUTC
UMETh BCEr0 JMIIb C OJHUM MAapIIPyTHU3aTOPOM, OZHAKO AOCTATOYHO HETATHMBHO BIIMAIOT HA
BO3MOKHOCTE macmrabupoBannsa cetn. OCHOBHOM MNPUYMHOW IUIOXOM MACIITAOMPYEMOCTH
CETeN C BBIPOKIACHHBIM AAPOM ABJLIETCA HEOOXOIMMOCTE NMPOXOIKICHUA KAXKIOTO MAKETa CETH
gepes HEHEmﬁqaﬂ%Wpmiamp, 9TO B KOHEUHOM HTOTE MOKET BBI3BATH MEPETPY3KY IaKE

caMerx OUKITRRIGY Gl LLIPY TH34TOPOB. K coxanenuro, HEOOXOIUMO TaK K€ OTMETHUTh
Ceprudmkar; 2C0000043E9ABBBI52205E78 300060001

Branend ICHB ATGCHYIQ | CBA3R  ITOHATHS BLIpo;.E[EHHDrD AOpa C MOHATHEM OOWHOYHOW TOUYKH OTKa3a,
KOTOpas BECbMA JIAKOHMYHO MOJKET OBITH OMUCAaHA CIEeRyronmM 3akoHOM Mepou: «Bermenmmi

neierai3e, CTRQE , MAPIIPYFH3aTOP CCTH O0A3ATENBHO OKAKETCs MAPIIPYTU3ATOPOM BBIPOKIACHHOIO
AAPAY.




[TockOnBKy BREIPOKIOCHHOE AAPO € OJHUM MAPLIPYTH3ATOPOM HE COOTBETCTBYET
OOTPEOHOCTAM KPYNHOU CETH, B OONBIIMHCTBE KOPHOPATHUBHBEIX CETEHM HCHOIB3YETCA TPyIa
MAPIIPYTH3ATOPOB, COECTUHEHHBIX MEKIY CO00I BBEICOKOCKOPOCTHOM joKambHOM ceThio (Local
Area Network — LAN), wim 00bennHEHNE BBICOKOCKOPOCTHBIX KAHAJIOB TIOOANBHBIX CETEH
(Wide Area Network — WAN), kotopsre opmupyroT saapo ceru. McnomszoBanue 0a30B0M ceTn
BMECTO €QWHCTBEHHOTIO0 MApLIPYTHU3aTOpa B KA4ECTBE AApa IO3BOJLIET IPENYCMOTPETH
M30BITOUHOCTE €IIE€ HA HTANEe NPOEKTUPOBAHUA U COXPAHAECT BO3MOKHOCTE MACIITAOMPOBAHUA
CETH ITyTEM J00ABJIEHUS B AP0 HOBBIX MAPUIPYTHU3ATOPOB M KAHAIOB Mepenadynd HH(POpPMAaInm.

JIOBONMBEHO 4ACTO yIAYHO CIPOEKTHUPOBAHHAA 0a30Basg CETh MOIAAETCS OOCTYKHUBAHUIO
TAK K€ JIETKO, KAK U AIpPO, COCTOAMIEE M3 OOHOTO MApMIPyTHU3aTOpa (BEIPOKIAECHHOE AApo). K
TOMy K€ 0Oa3zoBas cerp OoJiee yCTOMUMBA IO OTHOUIEHUIO K PA3JIMYHBIM HEHCHOPABHOCTAM U
ropasfo JIydile Macmrabupyercsa, 4eM aapo, COCTOSMIIEE U3 OTHOTO MAPMIPYTH3ATOPA.

Y poBeHBb pacnpe/e/ieHAs

[lepen ypoBHEM pacopeneneHus CETH ITOCTABJIEHO TPHU YETKO C(OPMYIMPOBAHHBIE

3a1a49U:

1. Nzonamma mocaeacTBUH H3MEHEHU TOTIOJIOTHH.

2. Yapasinenue pazMepoM TaOIUIEI MAPIIPY TH3ALMH.

3. Arperanus cereBoro rpauka.

Il mOCTHKEHNA 3TUX 1ENEH UCHONB3YIOTCA IBE OCHOBHBIE CTPATETUH, PEATTU3YEMBIE HA
VPOBHE pacCIpeneIeHuA:

1. CyMMHUpOBaHHUE MAPUIPYTOB.

2. Munnmmsanma 4ucina KaHaaoB, COEOUHSIONINX YPOBEHb PACIPEAEICHUA C AAPOM
CETH.

YpoBeHb pacmpenesieHua OTBEYaeT 3a arperamuio cereBoro Ttpauka. Arperanusa
OOCTUTaeTcss 3a cuer oO0BemuHeHus Tpaduka, NOCTYymaromiero no OOJBIIOMY UYHCITY
HU3KOCKOPOCTHEIX KAHAIOB mepenaun WH(OPMAIK, CBA3BIBAIONINX YPOBEHE PACTIPENECICHUS C
yCTPOMCTBAMHA YPOBHS OOCTYIIAd, B HECKOJIBKO IIMPOKOIOJOCHBIX KAHAJIOB, CBI3BIBAOIINX
YPOBEHB pacnpeneneHus ¢ aapom cetu. [logqobnas crparerns mopoxkagaer B cetu 3(PPEKTUBHBIE
TOYKA CYMMHPOBAHHUA U YMEHBIIAET KOJIUMYECTBO MAPIIPYTOB, KOTOPOE IOJLKHBI IPUHUMATE BO
BHUMAHHME MAPUIPYTU3ATOPEL AOpA IPU OIPUHATUN PEHICHUA 0 KOMMYTAIUH ITAKETOB.

YpoBeHs JocTyna

[lepen ypoBHEM nOCTYNA CETH MOCTABIECHO TPU OCHOBHBIE 3a1A49U:

1. dopmupoBaHue CETEBOTO TpapUKa.

2. KoHTpOns 10CTyma K CeTH.

3. Beimonnenue apyrux (yHKOWNA MOTPAHUYHEIX YCTPOMCTB.

YCTpo#cTBa YPOBHA JOCTYHA COECIMHAIOT BRICOKOCKOPOCTHBIE KAHAIEI JIOKATBHBIX CETEN
C KaHamaMu TJI00ANbHOU CETH, HECYNIUMU Tpa(uK HA YPOBEHb PACHPENEICHUS. Y CTPONCTBA
YPOBHA NOCTyIaA IPEACTABLAIOT COO0M BUAMMYIO 4aCTh CETH, MMEHHO OHH ACCOLMUPYIOTCA Y
OO IIMHCTBA 3aKA3YMKOB C MOHATHEM «CEThH».

@opMHpORaHNE ceTeBOI0 Tpadpuka

Cnenyer o0s3arensHO yOemuUTBECA B TOM, uTO Tpapuk, C(HPOPMUPOBAHHBEINT HA YPOBHE
OOCTyIla CETH, HE IEPErpykaeT KaHal, COCOUHAIIINM YPOBEHb MOCTYNA C YPOBHEM
pactipenenenua. HecmoTpa Ha TO, 4TO 3Ta 3amada pemaeTrcsas INIABHBIM 00pa3oM HaA JTame
OMPENEICHUS MPOMYCKHOM COCOOHOCTH KaHaIa mepenaun nu(popmanum, OHa UMEET OTHOLICHUE
K pacmonOKEHMI0 mapel «cepeep-cayxba» u  (uusrpanuum nakeroB. Ipaduk, He
MpeIHA3HAYEHHBIN /I MCIOJIB30BAHMA 34 TMpeaeaaMu JOKAJIbHOM CEeTH, HE JOJIKEH
MePENABATHCA YCTPOUCTBOM YPOBHS TOCTYIIA.

Hukorma He nMCmome3ydTe YCTPOWCTBA YPOBHS TOCTYIA B KAYECTBE ITPOMEKYTOUHOU
TOUKA NOpPU IE€pefade TPAH3UTHOrO Tpauka MEKIY IOBYMA MapLIPyTH3ATOPAMH YPOBHIA
pacnpe;:g%ﬂgﬂﬂ% TAKasd CUTyauus CBOWCTBEHHA CETAM C BBICOKOM CTENEHBIO

Ceptvb M3 OLECOM PR IEENB8B952205E7BA500060000043E
sragenei UeoReg O OV cern

bynyuu mectoMm (pakTHIeckoro MOAKIIOUEHHA 3aKa3UuMKOB K CETH, YPOBEHBH MOCTYIIA
HERCTE RS e TEN “0T I HOH “TuaTpOPMOIT /I 3JI0 YMBINUICHHHKOB, KOTOPBIC IBITAIOTCA HE3aKOHHBIM



00pa3oM MPOHUKHYTH B CETh. J1J1s1 TOrO 4TOORI OIIOKUPOBATE ITOAO3PUTENEHEIN TPA(PUK, BKIIOTAS
MAKETHI, UCTOYHUKOM KOTOPBIX SBJIIETCA y3€J 3a MPEAeTaMH JIOKATBHOW CEeTH, HE00XO0IrMMO
BOCHOJIB30BATHCA (PrutbTpanied mnakeToB. DUibTpanus MAKETOB MO3BOJAET HOPETOTBPATHUTH
MHOKECTBO PA3JIMYHBIX THUIIOB A4TAK, UCXONANIMX M3 YA3BUMBIX CETMEHTOB CETH, B OCHOBE
KOTOPBIX JIEKWAT IOJMEHA AanpecoB HCTOUYHUKOB. [lomumo 3TOro ypoBeHs aocryma
MPENOCTABIAET MMPEKPACHYIO BO3MOKHOCTE PEATIM30BATE (PUIBETPALIAI0 MAKETOB, 3AMUIIAIOILYIO
MOJKTIOUEHHBIE K JIOKAJIBHOMY CETMEHTY YCTPOMCTBA OT ATAK U3BHE (UM JAKE U3HYTPU) BAIIEH
CETH.

Hecmorps Ha TO, uTO OONMBmAas 4dacte Mep OE€30MACHOCTH peanm3yercs Ha YYacTKe
COEIWHEHHUA CETH C BHEIIHWMM MHPOM, B 4aCTHOCTH C Internet, (unbpTpammsa makeroB Ha ypOBHE
DOCTYyIIa, KOTOpas MO3BOIAET PErYJIMPOBATE BXOIANINN TPa(PUK, MOKET 3HAUUTEIILHO ITOBBICUTE
0€30IaCHOCTE BCEU CETH.

TaOmmua 1.1 — Ilenn u crparernd ypoBHEH HEPAPXUYECKON MOIEIN CETH

YpoBeHs [{emm Crparernu

Anpo cetm | CkOpoCTh [TommHasa 10CTUKUMOCTE:

KOMMYTALMH ITAKETOB | 3aIPeT Ha MCIOJIL30BAHUE CTAHOAPTHBEIX MApPLIPYTOB
A JOCTHKCHHUA BHYTPCHHHX IMYHKTOB HA3HAYCHHA H
YMEHBILIEHUE JACTUIHO ONTUMH3UPOBAHHOM
MapIIpyTH3AIIH.

3anpem Ha peanu3ayuio cemesblx NPasui.:

3ampeT KOHTPOJS 3a OOCTYIIOM K CETH, 3amper Ha
peam3anuo CETEBBIX IPABWI, a4 TAKKE YMCHBIIICHHE
3arpy3KH MpOLECCOpa U HaMITH

Y PpoBEHB Joxamzanus yuactka | Cymmupoganue Mapuipymos:
pacmpenene | ce€TM, Ha KOTOPHIM | JIOKAIW3alUUsA y4acTKa CETH, HA KOTOPBIM BIMAET
HUSA BJUAECT  W3MEHEHUE | U3MEHEHUE  TOMOJOTHM,  COKPBITHE  JI€TAIbHOU
TOITOJIOTHU; MH(OpMAIIMA 0 MAPMIPyTaX OT YCTPOMUCTB SAApa CETH U
yIIPABICHUE yCTPOMCTB YPOBHSA JOCTYIIA
pasmepom  tabmuuwl | Munumusayua qucia KGHA108, COCOUHAIOWUX VPOBEHb
MAapLIPY TH3ALH; pacnpeoenerus ¢ A0poM:
arperanus Tpapuka YMEHBIIEHUE  CJIOKHOCTH MPUHATHSA PEMIEHUA O

KOMMYTAI[MA ITAKeTa WU CO3JAaHWE NOPEANOCBUIOK IJiA
IPOBEACHHUS CYMMHPOBAHHMA MapLIPYTOB WU arperanuu

Tpauka
YpoBeHb Dopmuposanue [IpenoTepanienue TpansuTHOro tpaduka. Ounsrparms
AOCTYIIA CeTeBOr0  TPAPHUKA; | paxerop. B wHeA0 APYIHMX  CIyKO  TOTPAHHMHEIX
E;’TH;PDJTB AOCTYHA K| yeorpoifctB  BXOAMT — MAPKUPOBKA — MAKETOB 7

MAapUIPYTA3AlAA, OCYIIECTBIIAEMOU B COOTBETCTBHU C

Kpurepuem kKauectBa oOcayxuBanua (QoS), wu
YHUUYTOKEHUE TYHHEIICH.

Ongna w3 ocHOBHEIX 3amad npu nocrpoennn JIBC sBnserca BeIOOp TPUHIIMIIOB
MAPLIPYTU3ALWNA TAKETOB C Y4E€TOM OCOOEHHOCTH MapHIPyTU3dalMd B CETAX C UHTETpanuen
yCAYT 1 OCOOEHHOCTH peaM3aiii MEXAHU3MOB SCTa()ETHOM mepenaund B OECIIPOBOIHBIX CETAX

C MHTETPAllUEN YCIIVT.

KoHTpo/ibHBbIE BONIPOCHI

| éﬂ%ﬂﬁ%@% CeTH UMEET Takoe DOJIbIIOe 3HAYeHHE

Ceprudmkar  2C02000SIBIEEIOTESA S LOTIQIOTIME CETH M JIOTMYECKAs CTPYKTYpa CETH B3aUMO3aMEHSIEMBIMU
Bna,.':l,enEHDH ﬂw aTeAHa AnexkcadapoBHa

3.ITouemy nepapxmdaeckme CETH COCTOAT U3 HECKOJIBKHUX «YPOBHEN»?

Reicreutenen: ¢ 1945 Pla30BITDE20¢POBEHE CETH, HA KOTOPOM OOJIKHEI BEINNOJIHATECA IPUBEICHHBIE HUKE

(pyHKIMM/C Ty K OBI:




a) CymMMUpOBaHHE HAOOpa CETEH HA3HAYEHWs NIA CHUKEHHA O0BeMa WH(OpMALMH,
00pabareiBAEMON MaPHIPYTU3ATOPAMH;

0) MAapKUpPOBKA MAKETOB MO MNPOBEOECHUS MAPIIPYTH3AIMAN, OCYIIECTBISIEMON B
COOTBETCTBHHU C KPUTEPUEM KadeCTBA 00CITy KUBAHUSA;

B) CHWKEHHME 3arpy3Kd MAPHIPYTHU3ATOPOB U KAHAIOB Iepenaur MH(POPMAIMU B LEIAX
IPOBEACHUA MAKCUMAILEHO OBICTPON KOMMYTAINH MAKETOB;

r) u3mepenue o0wsema Tpaduka;

1) MCIOJE30BAHUE CTAHOAPTHOTO MAapmipyTa IS JOCTHKEHHSA BHYTPEHHHMX ITYHKTOB
HA3HAY CHUS;

€) KOHTPOJIb ITOCTYMAIONIETO B CETh TPpA(PUKA C MOMOMIBIO (PHMIIBTPAIIMH MAKETOB;

5.KakoBa nepBuunas nens aapa ceru? Kakue crpareruy HCHOML3YIOTCA I OO CTHKECHUS
ATOH T1eTH?

6.Ha3zoBuTe nepBUUHEIE 1€ YPOBHS JOCTYIIA CETH.

IIpakTHueckoe 3ansiTie 12
MapumpyTusamnus B ceTsX.

Ile/ib: are CTYIEHTY OCHOBHBIE CBEACHUA 00 0COOCHHOCTAX MAPMIPYTU3AIMH B CETIX
C MHTErpanyen yCcayr, OCOOEHHOCTH peanu3auyyu MEXAaHW3MOB HCTa(peTHou mnepenadu B
OeCHpOBOAHBIX CETAX € MHTETPAUMEN YCIOyr; OCHOBHBIE CBEOEHHA O MPUHIMIIAX
MAPLIPYTH3ALNN; &JITOPATMBEI MAPIIPYTU3ANNN, TPUHIUITE MAPIIPYTH3AUH ITAKETOB.

DOYHKIHOHAIBHAA MO/Ie/Ib MApLIPYTH3AaTOpA

Mapupyruzanus pemaer e 3a1aqu:

1 .BEIOOp ONMTUMANBHOTO IO HEKOTOPOMY KPUTEPHUIO MYTU OPOABWKEHUA UH(POpPMATINTH OT
MCTOYHHMKA K MYHKTY HA3HAYEHUS Uepe3 00BEAMHEHHYIO CETB;

2. TpaHCIIOPTUPOBKA MH(POPMAIIMOHHBIX OJIOKOB (ITAKETOB) MO BEIOPAHHOMY MAapUIPYTY,
WM KOMMYTallus.

OnpeneneHue ONTUMAILHOTO MAPLIPYTA

| . Kputepnii OnTUManpHOCTH Mapmipyra MOKET HUCIOJIB30BATE PA3IMYHBIE MOKA3ATEIN
(IMHY, CTOMMOCTh MAPIIPYTA U T.1.).

2. ANTOPUTMEL MApIIPYTHU3AINN 3AMOJIHAIOT U MO IAEPKUBAIOT TAOIUIBI MAPUIPYTH3AIAH,
B KOTOPEIX COAEPKUTCAI UH(OpMALA HEOOX0quMas A BEI0Opa MapmpyTa.

3. Tabmina MapmpyTtuszanuy, KpPOME pPa3JMYHBIX ITOKA34aTened, HEOOXOAMMEBIX I
ONMTUMM3ALMH MapPUIPYTOB, COMEPKUT TAKKE PE3YABTATEL PacdeTa ONTUMAIBHBIX MAPHIPYTOB
B Bume map "Cers HazHaueHws/Cnenyrommn y3en' .

Jlnsa ompeneneHnsa ONTUMAIBHBIX MApPHIPYTOB K ITYHKTAM HA3HAYEHUA, 4 TAKKE IJIA
MOAAEpKaHus U OOHOBIEHHUA CBOMX MAPLIPYTHBIX TAOIMIl HEOOXOaUMa momHas UH(popMaus o
TOMOJOTHU Ce€TU. [{a 3TOro  Mapmpyrus3aTtopel OOmMIAIOTCA APYr € APYrOM OyTeM OOMEHa
CIIeIHMAILHBIMH COOOIIEHUAMM:

a) coobmieHnAMHu 00 O0OHOBIEHMM MAPMIPYTHU3AIMH, BKIKOYAIONIMMH BCIO MAPUIPYTHYIO
TAOIUIY WIH €€ YaCTh, YTO IMO3BOJIAET KAKIOMY MAPLIPYTH3ATOPY MOCTPOUTE IMOJHYIO KAPTUHY
TOIIOJIOTUU CETH;

0) OOBABIECHMAMHM O COCTOSHUM KaHA/IA, COAEPKAMMMHM WH(OpPMALMIO O COCTOSHUH
KaHAIOB OTIIPABUTENA, KOTOpas Takxke HEO0OXOaMMa MapupyTH3aTopaM Il HOCTPOEHUA
IEeTATBRHOM TOTIOJIOTUH CETH.

AJITOpHTMBbI MAPHIPYTH3AIHA

Kak mpaBuio, XOCT-MCTOUHUK OIPENENIACT HEOOXOAUMOCTE OTHPABKHU ITAKETA B JAPYTrOM

XOCT Hanmﬂ%mwﬂﬂﬂ HAKET, aJpPECOBAHHEIM B (PU3MUECKH anpec CBOETO
Cepub MAPTHPYTRSETEPA (yPoBerwNbA()E oqHAKO € CEeTEBBIM agpecoM (agpecoM MPOTOKOId) XOCTa

Bn anenmﬂ?aﬁxﬁiﬁ%é%?m aHOpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



MapmpyTru3atop OTCHIIAET MAKET K CIAEOYIONIEMY MAapHIPpyTH34aTOPY HYTEM 3aMEHEI
(pU3UUECKOTO ampeca MyHKTAa HA3HAYEHUA HA (DM3NMYECKUI aapec CIEAYIOMIET0 MAPIIPYyTH3aTOPA.

Crnenyromas MEPEChUIKA MOKET OBITh B XOCT-IIYHKT HA3HAYEHUS WA B OUYEPEIHOU
IPOMEKYTOUHBIM Mapupyrusarop. [1o mepe nponBuxennsa nakera gepe3 00BEIMHEHHYIO CETh,
€ro (PU3NYECKUI aAPeC MEHAETCA, OOHAKO aIpeC MPOTOKOIA OCTAETCA HEU3MEHHBIM.

Xocr (or anra. host —«x03AMH, NMPUHUMAIONIMN TOCTEN») — Ir000€ YCTPOUCTBO,
MPEIOCTABIIAIONIEE CEPBUCHL (pOpMATa «KIMEHT-CEPBEP» B PEKHUME CEPBEpPA IO KAKUM-JIMOO
uHTEp(EencaM U YHUKAIBEHO ONpenenéHHoe Ha sTux uarepdeiicax. B bonee wactHoMm ciydae moza
XOCTOM MOTYT IMOHUMATH THO0OH KOMITBIOTEp, CEPBEP, IMOAKIIOYEHHBIM K JOKAIBHOM WIIHN
JI00aJIBHOU CETH.

C10BO «XOCT» caMO IO ce0e ABIAETCS MPAKTUIECKN KAPTOHHBIM TEPMHHOM, U HE HECET
HUKAKOM uHpoOpManuu 00 YCTPOWUCTBE WIH €r0 (PYHKIHMOHUPOBAHWUM. Y MOTPEOIEHUE CIIOBA
«XOCT» MMEET CMBICI TOJLKO BMECTE C MOACHEHHEM, XOCTOM KAKOr0 CEpBHCA IPEIMOIaraercs
HA3BIBAEMOE YCTPOHCTBO. TeéM HE MEHee, 3a9acCTy0 Ha3BAaHUE CEPBHCA OMYyCKAIOT, MPEANOIarasi,
4TO OHO OYEBMIHO U3 KOHTEKCTA.

Hampumep, B peamnamuu mporokona USB ympaBieHneM M KOOPOAMHAIIMEH KaXIOM
TPYITEl  KIMEHTCKUX yCTpoucTB 3anumaercs otaensueiii USB Host Controller. B mannom
CJIydae OH BBICTYITAET B KadecTBe xocrta nporokona USB.

Yamie Bcero, opHako, ©0OA «XOCTOM» 0€3 JONMOTHUTEILHBIX KOMMEHTAPUEB
noagpasymeBaercsa xoct mnporokorma TCP/IP, to ects cereBou wuHTEpP(PENC YCTPOUCTRA,
noaKIrouEHHOTO K [P-cetn. Kak u BCAKM APYTOM XOCT, STOT UMEET YHUKATBLHOE ONPENETIEHIE B
cpene cepsucoB TCP/IP (IP-ampec). C xocrom mporokona TCP/IPmoxker ObITh Takike CBsA3aHA
HE00A3aTENbHASL TEKCTOBAA XaPAKTEPUCTHKA — TOMEHHOE M.

B KOMITBIOTEPHBIX MUT'pax W OPYIUX CETEBEIX NPHIOKECHUAX, II€ NOIKIIOUYECHHUE IO CETH
co3na€rca OUHAMWYECKHM, NOJ XOCTOM OOBIUHO MMOAPA3yMEBAIOT TOTO W3 YYACTHUKOB
COEIMHEHUA, KOTOPBIM OPraHM3yeT YHOPABJICHUE CEaHCOM CBA3M, B IIPOTUBOBEC OCTAIBHEIM,
KOTOPBIE IO IKJIFOYAIOTCA K OPraHn30BAHHOMY MM CEAHCY.

B coorBerctBum co cranpapramu [SO, B Oompmmx ceTAX MapmpyTHanmdsa u
KOMMYTAalIMsA OPraHU30BaHbI 0 HEPAPXUIECKOMY NPUHIUITY. U1 5TOr0 BBOOATCA MOHATH:

— xoneunas cucrema (End System - ES) - m0060# y3en ceTu, KOTOPBIM HE 3aHMMAETCS
MAPLIPYTU3AINEN, T.€. YCTPOUCTBO CETH, HE O0Mamaroniee CnOCOOHOCTHIO MEPECHIIATh MAKETEHI
MEK Ty ITOJICETIMH,

— npomexyrounas cucrema (Intermediate System - [S) - wmapmpyrtuzarop, T.€.
YCTPOUCTBO CETH, COCOOHOE MEPECHUIATE MAKETEI MEKIY MOACETAMM;

— obmacte (Area) - rpynna CMEXHBIX CETEH M MOOKIIOYEHHBIX K HUM XOCTOB, KOTOPBIE
OMPENEIAIOTCA KaK 0011aCTh aIMUHUCTPATOPOM CETH WM JPYTUM aHAIOTHYHBIM JIMIIOM;

— nomeH (Domain) - nabop coemunenHeix oOnacren. JlomMeHBI MapmpyTH3anumu
00eCreuynBAOT MOJHYI CBA3HOCTH CO BCEMHM KOHEYHBIMH CHCTEMAMHM, HAXOMANIMMUCA B HX
npenenax.

[TpomexyTOIHEIE CHCTEMEI JANIEE MOAPA3AEIAIOTCA HA CACIYIOMINE BUIHI:

* BHYTPUOOMEHHBIE S, T.e. CHCTEMEBI, KOTOPBIE MOTYT COOOMIATECA B Mpenenax
ABTOHOMHBEIX CHCTEM (Autonomous System - AS) nim TOMEHOB MapuipyTH3AINH;

* MEKIOMEHHEIE IS, T.€. CHCTEMBI, KOTOPBEIE MOTYT COOOMIATECA KAK B IIpEeAEIax JOMEHA
MAPHIPYTU3ALNN, TAK U C IPYTUMH JOMEHAMU MAPIIPyTH3ALHH.

[TpomexyTOIHEIE CHCTEMEI JANIEE MOAPA3AEIAIOTCA HA CACIYIOMINE BUIHI:

* BHYTPUOOMEHHBIE S, T.e. CHCTEMEBI, KOTOPBIE MOTYT COOOMIATECA B Mpenenax
ABTOHOMHBIX CHCTEM (Autonomous System - AS) uim TOMEHOB MapuipyTH3ALNH;

* MEKIOMEHHEIE IS, T.€. CHCTEMBI, KOTOPBIE MOTYT COOOMIATECA KAaK B IIpEeAEIax JOMEHA
MAPIIP Y EHEAHSLGHHORh AOIPYTHMI TOMEHAMA MAPIIPy TH3ATTHH.

CepTudomkar: EEGI@&WM;{JEWMWSE
snaneneds WERAGAVAE A TP PO  Tabnuma MapmpyTH3anuM  SBJIAIOTCS OCHOBHEIM  3JIEMEHTOM

mexcereBoro mporokonma IP. Ilpu crarnmueckonn wmapmpyrtuszanum COAEPKAHUE TAOIUIIEI
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ompenemerca agMuHucrparopom ceru. [Iporokon IP ncnomesyer 5Ty Tadnuiy npu NpuUHATHA
pemienuit 0 mapmpyrusanuu [P-makeros.

[TpaBuna (anropurm) Mapmpyruszanuu B moayJie [P:

* Jlna ornpaBnsemerx [P-makeroB, mocTymaronmx OT MOIYJIEHM BEPXHETO YPOBHSA, MOTYJIb
[P ompenenser cmoco0 AOCTABKH - MPAMOW WA KOCBEHHBIM - U HA OCHOBAHMM PE3YJILTATOB
MOMCKA B TA0IMIIE MAPLIPYTU3AIMN BEIOUPAET CETEBOU UHTEP(ENC.

* Jlna mpuHuMaemerx [P-makeToB, mocTymaronmmx OT CETEBBIX ApaulBEPOB, Moaynb [P
pEIIAET, HYKHO JIU peTpaHcaupoBars [P-maker mo apyrou cetu uimm HEOOXOOUMO MEPENATE €ro
HA BepXHUN ypoBeHb. [IpuHnmaemsril IP-maker HMKOTAA HE PETPAHCIUPYETCA UEPE3 TOT KE
ceteBOM wuHTEp(ENC, dYepe3 KOTOPhEIM OH ObpUl NOpuHAT. PeTrpaHnciupyeMsbie MAKETEHI
00pabaTeIBAIOTCS IaIee TAKKE, KaK U OTIpaBsieMele [P-nmakeTsr.

« Pemmenne o0 wmapmpyTH3anu NOpUHAMAETCS OO0 TOro, kak [P-maker mepemaercs
CETEBOMY IpauBeEPY, U 00 TOT0, Kak npoucxoaut oOpanienue k ARP-tadmute.

Hepapxuyeckass MapILIpyTH3a U

* OCHOBHOE NMPEUMYIIECTBO MEPAPXUUECKON MAPMIPYTH3AUWH 3AKIFOYAECTCA B TOM, 4TO
OHA COTJIACYETCA C OpraHu3anvend OOJMBIIMHCTBA KOMOAHWW M, CIE€IOBATEIBHO, OUEHb XOPOILIO
MOIAEPKUBAET UX CXEMEI Tpa(UKa.

 bonpmias 4acTe CETEBBIX KOMMYHUKAIMM OCYIIECTBIETCSA B MNpPENEnax TPy
HEOOIBIINX TOAPA3IEIECHUI KOMITAHUU (JOMEHOB).

* BHyTpUOOMEHHEIM MAapLIPYTH3aTOPAM AOCTATOYHO HMMETh HH()POPMAIMIO TOIBKO O
APYTUX MapumipyTu3aTtopax B Mpeaenax CBOEr0 JOMEHa, IMO3TOMY HX  aJrOPUTMEI
MAPHIPYTU3ALUA  MOTYT OBITH YIPOMIEHHBIMM M, COOTBETCTBEHHO, YMEHBILIEH Tpapuk
KOPPEKTUPOBKH MAPIIPYTH3ALHH.

* Cranmapr OSI mnpepgmaraer mnportokon IS-IS BHyTpumoMeHHOM MapHIpyTH3AIH
mpoMexkyTOdHEIX cucteM (Intermediate System to Intermediate System Intra-Domain Routing
Exchange Protocol) u mporoxon ES-IS, BeipabareiBaronmii Tak HAa3pIBAEMBIE COOOMICHUS
KOH(pUTyparum (CM. HUKE).

OcHOBHBIE TPEOOBAHMA K AITOPUTMAM MAPIIPYTH3AIIHN:

* TOYHOCTBE;

* IIPOCTOTA;

* HAOAEKHOCTE,

* cTAOMIBLHOCTE;

* CIIPaBENINBOCTE;

* ONTUMAILHOCTE.

CymecTByIOT pa3M4HBIE AITOPUTMBEI  MOCTpOE€HWA Tadmuiy [ OJHOIIArOBOM
Mapmpyrazanud. Mx MoxHO pasnennurs Ha TPU Kiacca:

* AITOPUTMEI MPOCTOW MAPIIPYTH3AIHH;

* ANTOPUTMBI (PUKCUPOBAHHON MAPHIPYTHU3ALNH;

* AITOPUTMBI 4TAMTUBHON MAPIIPYTU3AIIH.

HezaBucumo oT anmroputma, MCHOIB3YEMOTO /IS MOCTPOEHUA TAOMMIEI MAPIIPYTH3ALINH,
pE3YIBTAT UX PA0OTHI UMEET €QUHEBIN (popMaT. 3a CHeT HTOr0 B OTHOM U TOU K€ CETU PA3TNIHBIE
y3JI6I MOTYT CTPOUTH TAOMMIIEI MAPIIPYTH3ALMHA IO CBOUM QJITOPUTMAaM, d 3aTéM 0OMEHHUBATHCA
MEKITy COOOM HEOOCTAIOMIMMH NAHHBIMM, TaK Kak (opmarel STUX Ta0mHUIl (PUKCUPOBAHEL.
[TosTromy mapmpyruzarop, padoraronmii no aarOpUTMy aJalTHBHON MAPLIIPYTH3AUN, MOKET
CHAOOUTE KOHEYHBIM Yy3€JI, NOPUMEHAIONMA anropurM (PUKCUPOBAHHOM MAPUIPYTHU3AIINH,
CBEIEHUAMH O ITyTH K CETH, O KOTOPOH KOHEUHBIN Y3€JI HIYETO HE 3HAET.

ITpocrast MapipyTH3aIHA

JTO Cmocod MApmpyTH3anuud HE M3MEHAIONMHACA OpPH W3MEHEHHUH TOIMOJOTHU U
cocroanuu cetu nepenaun nanHex (CII).

@% M%ﬁ%ﬂﬁ difiga O OecrmeunBaeTrcs pﬂ?-ﬂH'—IHBI MK aJITO prIT MdMH, THITHYHEIMH H3
CoprudI@T O BIROSHSISOAROSL CITSRYIONEPIE0043E
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o JlaBuHHAA MapmIpyTH3aAIINAL.
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B nemom, mpocras mapmpyTusanysa He 00eCIeunBaeT HAIPABICHHYIO IIEpenaqy Iakera u
uMeer HM3KYyH J(p@dexktuBHocTH. OCHOBHEIM €€ OOCTOMHCTBOM SABJIAETCA oObOecneueHue
yCTOMUMBOM padOTHI CETH IMPH BEIXOAE U3 CTPOS PA3IMUHEIX YACTEH CETH.

OUKCHPOBAHHAA MAPIIPYTH3AIHA

JTOT ANTOPUTM IMPUMEHAETCSA B CETAX C MPOCTOM TOMOJOTHMEN CBA3E€M M OCHOBAH HA
PYYHOM COCTABJIEHUH TA0IMIEI MAPIIPYTU3ALMH aIMHHHCTPATOPOM CETH.

AJaITHBHAA MapIIPYTH3ALHSA

JTO0 OCHOBHOW BHJ AJITOPUTMOB MAPUIPYTHU3ANNH, TPHMEHSIONNXCA MAPLIIPYTA3ATO PAMHU
B COBPEMEHHBIX CETAX CO CIOMKHOW TOIOJIOTHEH. ANANTUBHAS MApUIPYTH3AldsA OCHOBAHA HA
TOM, 4YTO MAPUIPYTU3ATOPEI MNEPHOAUMUYECKH OOMEHMBAIOTCS CIENUANBHOW TOIOIOTHYECKON
uHpopmanuen 00 MMEIONMUXCA B HMHTEPCETH CETAX, a TaKkKe O CBA3SAX MEKIY
mapupyruzaropamMu. OOBIYHO YUUTHIBAETCS HE TOJIBKO TOMMOJIOTHS CBA3EH, HO M MX MPOITYCKHAA
CIOCOOHOCTB M COCTOSHUE.

KoHTpo./IbHbIE¢ BOIIPOCHI

+. OyHKIMOHAIBHASA MOJIETE MAPUIPYTU3ATOPA.
3. ANTOPUTMEI MapIIPYTH3AIUH.

10. IP-mapmpyTusamms

11. Uepapxuueckas MapupyTu3anms

12. AIropuTMEl TPOCTON MapIIPy TH3AIINU.

17. Uepapxuueckas MapmpyTH3AIHA.

IlpakTH4Yeckoe 3aHATHE 13
CeTH ¢ KOMMYTAallHeH KAHAJIOB, NakeToOB, coodmennii: ISDN, Frame Relay.

Heab: mare CTyZeHTy OCHOBHBIE CBEIECHMA O KaHamax MEpPeNaddl OAHHBIX, O CETAX
ISDN, o cern perpancmaiun kaapo Frame Relay; mpunmmmer pa®oTer kaHa/ioB mnepenadn
OAHHBIX, ACHHXPOHHOU nepenada naHHeix, ATM — rexnonorum.

Teopernueckast yacrn:

3HAHUE XAPAKTEPUCTHUK COBPEMEHHBIX TEXHOJIOTHUH ITO3BOJIAIOT PEMMUTE OCHOBHYIO
3amagy nocrpoenus JIBC - s¢dexrnBnas nepegaua 1aHHBIX B CETAX.

Kanan mnepemaunm aanmHbIX (IIJ]]) - cpemcrBa mBycTOpOHHEro oOMeEHA TAHHBIMH,
BIrouarone AKJ| v mmHuio nepenayn JaHHBIX.

B 3aBucumoctu ot cmocoda npeacraBieHUs UHPOPMAINHN SMEKTPUUECKUMA CUTHAIAMU
Pa3Muar0T AHA10206ble U YUPPoBble KAHAIBI ITEPETaYN JaHHBIX.

B ananoroBeIX KaHAJIAxX M COTVIACOBAHMA MAPAMETPOB CPEOBl U CUTHAIOB NMPUMEHSIOT
aMnAUmMyoOHY 10, HaCMOMHY'0, (hazo8yIo U K8aopamypHO-aAMNIUMYOHYIO MOOYVIAYUU.

B nu(poBEIX KaHAmax IS HEPenadydl NaHHBIX WCIHOIB3YIOT CAMOCUHXPOHUSUDYIOUWUECCS
KOObl, & U TIEPENAYN AHATIOTOBBIX CUTHAIOB - KOOJOBO-UMNYIbCHYIO MOOVIAYUIO.

B 3aBHCMMOCTH OT HAampaBJICHUA MNEPENAUYM Pa3NUYAOT KAHAIBL  CUMIIEKCHbIE
(OMHOCTOPOHHAA TEepenada), oymieKcHble (BO3MOKHOCTE OOHOBPEMEHHOM mHepenadun B 000MX
HAMPABICHUAX) W HOIYOVWICKCHble (BO3MOKHOCTH IMOMEPEMEHHOM TMEpemaul B OBYX
HAMPAaBICHUAX ).

Ecmn mexny nByMa aOOHEHTAMHM YCTAHOBJIEHA MOCTOSHHAA CBA3b, TO KAHAJ HA3BIBAIOT
BEIJICJICHHBIM, UJIA NOCTOSHHBIM. | aKON KaHAT MOJKET OBITE COOCTBEHHBIM HIN A00HUPYEMEIM.

E@ﬂ%ﬁﬁﬁ%ﬁ%&%ﬂ@uemﬂy a0OHEHTAMM YCTAHABIMBAIOT KAXKOBIM pa3 OpU Iepenade
CeptvchiFaH HBIX)OTOETEHCOTI 2 KaHANSaSBIBARST KOMMYTUPYEMBIM. [l TakuxX KaHamoB CYMIECTBYIOT TPU
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1. VcranoBka coequHeHN;
Hevcremrenen: ¢ 1995 LGOCTBEHI0 nepenaun JaHHbIX



3. PazpeIB coequHEeHN ITOCIE OKOHYAHWSA NEPEAAUN TAHHBIX.

K mocToMHCTBAM BEBIJIEIEHHOTO KAHATA OTHOCSITCA BBICOKAS CKOPOCTH MEpeaauu JaHHBIX,
BEICOKO€ KAdeCTBO CUTHAJIOB, OTCYTCTBHE OIOKMPOBOK, Mamoe Bpemsa, Tpedyemoe ais
YCTAHOBKH COEIUHEHMA MEkAy aboHeHTamu cetu. K HemocTarkam ke TAaKoro KaHamaa OTHOCAT
BBEICOKYIO CTOUMOCTE Nepenaund nH(GOpMAaIi U OTCYTCTBUE THOKOCTH.

KoMMyTHUpYEMBIN KaHAI TAakXe HMEET pPAX OOCTOMHCTB, CpEeAM HHUX: THOKOCTE U
HEBBICOKAsA CTOMMOCTE MEPENAYN TAHHBIX. A HEJOCTATKHM TAKMX KAHAIOB B TOM, YTO BO3MOJKHEI
OMOKMPOBKU, KAUECTBO MEPENAUN HEBBHICOKOE, & CTOMMOCTE Iepeaauu MH(OpMAIIMK B CIydae ee
00 1IOT0 00BEMA, HATPOTUB, BEICOKA.

Haunbonee mepCreKTUBHBEIMM CeTAMH HHTEIPAILHOIO 00CIV:KHBAHHA SABIIAIOTCA cemu
c yugposeimu kaHaramu nepeoadu oaxHsix, HapuMep, ceTH ISDN (Pucynok 15).

Ceru ISDN wmoryr OBRITE KOMMYTHPYEMBEIMA W HEKOMMYTHPYEMBIMH. PazmigaroT
o0prunbie ISDN co ckopoctamu ot 56 kOut/c mo 1,54 MOwut/c m mmpokononocuere [SDN
(Broadband ISDN, uwmm B-ISDN) co ckopoctsamur 155... 2048 Mowur/c. bonee nepcnekruBHbl B-
ISDN, B nacroamee Bpemsa rexnonorua B-ISDN aktuBno ocBauBaercs.

[IpumenstoT nBa BapuanTa oOsruHEIX ceredl ISDN - 6azogwiil u cneyuanvrbii. B 6a3oBom
BAPMAHTE MMEIOTCSA ABA KaHana mo 64 xOur/c (3TH KaHanmel HA3BIBAIOT B kaHamamMu) U OOUH
ciyxeOHeIll kaHan ¢ 16 kOur/c (D xkanam). B cmenmanmsuom Bapuanre - 23 kanama B mo 64
KOUT/C 1 OOuH WM aBa cinykeOHbeix kanama D mo 16 xkOur/c. Kanamer B MOTYT MCHOJIB30BATHCA
KaK IS IEPEIady 3aK0IMPOBAHHOM rOJIOCOBOM MH(OPMANVN (KOMMYTAILUS KAHATIOB), TAK U JJIA
nepenaun makeroB. CryxeOHbIe KaHATBI UCITOIB3VIOTCSA IS CUTHATM3AIMH - TIEPeIadi KOMaHI,
B YACTHOCTH, JJI BEI30BA COCIMHCHMS.
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Pucynok 15 — IIpumep cern ISDN

3nece S-coeguHeHue - 4-mpoBoaHAsA BUTAA mapa. Ecmu okoHeuHoe 000pynoBaHUE HE
umeer unrepdenca ISDN, to ono mogkmouaercas k S depe3 cnenuanbHeld amanrep TA.
Yerpoucteo NT12 oOvenunser S-muanu B onHy [-mmHy, KOTOpas HWMEET ABA MPOBOOA OT
nepesaTunka M IBa - K NpueMHuKy. yYcrpoucrso NT1 peamisyer cxemy 5X0-KOMIEHCAIMM U
cyxur ana uarepdeinca T-muHel ¢ 00BIUHON TENC(POHHOM ABYXIIPOBOAHOU AOOHEHTCKOU
maunen U.

Cerb peTpancasunu kaJpoB Frame Relay.

Texwomorns perpancisaum kanpos Frame Relay mpumensercs nis mepenadu 1aHHBIX B
KPYIMHBIX CETAX (pUCYHOK 16).

Texunomorusa, koTopas BmociaencTBuu, nmoayumiaa HazBanue Frame Relay (Kommyrarprs
KaJapoB), MEPBOHAUATREHO ObLTa paszpadborana BHauane 1980-x mms ncnonp3zoBanus B ceTsx ISDN.
Texnomorusa Frame Relay obecrreunBaer na(popManmoHHOE B3aMMOACHCTBHE HA (PM3UIECKOM |
kaHameHOM ypoBHe OSI u Obima npenna3HaueHa AWHAMHYECKOTO PA3IEI€HUsA PECYPCOB
(pr3mgecKoro kaHama MEKIy MOJIL30BATEIBECKUMU NPOLIECCAME ITEPENAYN JTAHHEIX.

VcmeamgorazmecaexHoIoTH FR o0ecrneunBano psax OpeuMymiecTB IO CPABHEHHIO C

ANEKTPOH nﬂﬁﬂbﬁ
Coprnp BEXHQIQTHAMI o i ISDN.  KOTOpBIE WCIONB30BANINUCH [UTs OOECMeueHust MOCTyma K

BnagenddACITPDEHACACHHEIM BEIHIGAWECIIEHEIM PECYPCAM.
lpunyunvt nocmpoenus u komnoHenmol cemeu Frame Relay

Neiicrenrenes: ¢ 19 bICPBOHAIAABHO MH(POPMAIMOHHOE B3aUMOAEHCTBHE TexHOAOTuN FR oCymiecTBisuiocs
TOJHKO Ha (PU3MUECKOM U KAHATEHOM YPOBHE. B OTCYTCTBUM CETEBOTO YPOBHSA B3aUMOICHCTBUS



M 3aKJIF0TAETCS MPUHINIHATEHOE oTangue texHonxorun Frame Relay ot panee cymectsoBaBmmx
TexHOnoTul mocrpoenus cerer. Kaap FR comepxur munumym yopasiaronienn MH()OPMAIAH,
CIEACTBUEM HTOTO SBIAETCA BBHICOKAA A(PPEKTUBHOCTL HMEpPENauu MAaHHBIX. |exHomorus Frame
Relay me mmeer BCTpOEHHBIX (DYHKIMHA KOHTPOJISA JOCTABKHM M YITPABJIEHUS MOTOKOM KaIpOB.
[Ipenmonaraerca, 4ro KaHanabl NEpPENAuM MAHHBIX ABJIAIOTCA OOCTATOYHO HAOEKHBIMH, a
(pYHKIMM yOpPABICHUA ITOTOKOM BBINOIHSIOTCS NPOTOKOJIAMHM BEPXHMX YPOBHEH. JTH
0COOEHHOCTH M 00€CHEeYMBAIOT HPEMMYIIECTBA CETEH, KOTOPBIE MOCTPOEHBI MO TEXHOIOTHH
Frame Relay.
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Pucynok 16 - Ucnonp3oBanue Tened) OHHBIX JIMHAM IS COEAUHEHUS C YIATEHHEIMU
TOYKAMHU

Kommonenramu cetn Frame Relay sBiasroTcs yCcTpoicTBa TPEX OCHOBHBIX KATETOPHI -

Yerpoiicrea DTE (Data Terminal Equipment)

Yerpoucrsa DCE (Data Circuit-Terminating Equipment)

Yerpoiicrea FRAD (Frame Relay Access Device)

Taxke xak m B cerm X.25, ocHoBy Frame Relay cocraBmsroT BHpPTYagbHBIE KaHATEI
(virtual circuits). Bupryansuerit kanan B ceru Frame Relay mpencrasisier coboit mormgeckoe
COEMUHEHUE KOTOpoe cozmaercs mexay asyms ycrpouctBamu DTE B cerm Frame Relay u
UCIIONIB3YETCA nnsa mepemadn manHeix. B cerm Frame Relay wucnmonesyercs nBa Tuma
BUPTYAJBHEIX KaHATTOB — KOMMyTHpYeMBIE (SVC) u mocrosannsie (PVC).

Texnomornsa acuuxpounnoro pexunma nepenaun (Asynchronous Transfer Mode, ATM)
OTJIMYAETCA OT APYIMX CETEBBIX TEXHOJOTUM TEM, YTO Ka)xoas nepesada COCTOWUT u3 I3-
Oaimogvlx AUeeK.

HAyeliku - 510 OJO0KM (PUKCHUPOBAHHOM AJIWMHBEI WU, MOZOOHO MHAKETAM, HPEICTABISAIOT
cobon wactu coodmenusa. Popmar (PUKCHPOBAHHON JIMHBI MO3BOJAET ITOJMYyYaTh YHUKAJIBHBIE
XAPAKTE PUCTUKH:

- Opuenmayusa Ha eupmyaibHble KaHalbl céA3u. CeTeBrle COETUHEHMA, UCIOIB3YIONIHE
suerku, HanOonee A(PPEeKkTHBHO padOTAIOT B PEKUME IBYXTOUEYHOTO COEOUHEHUA (point-to-
point), KOrAa MPUHUMAIONIAA CTAHIMA HAXOAUTCS B COCTOSTHMU AKTUBHOCTHU U TOTOBA K IIPUEMY
1 00padoTKE AUEEK.

- Ckopocmp. brnarogapa OZWHAKOBOM BEIWYHMHE AYEEK YCTPOHCTBA, O0CIyKHUBArOMIMe
TexHoaoruo ATM, MOTYT TOUHO ONMPENETUTE 3arOI0BOK SYEMKH U HAYAIO OI0KAa JaHHEBIX. JTO
yckopser mponecc o0Opaborkum u mo3Bomser ATM-ceram pabdotate €O CKOPOCTBHO OO0 622
Mbobwurt/c.

- Kauecmeo obocnymcusanua (QoS). IlporHosmpyemsie CKOPOCTH HEpPEnadyu JAHHBIX M
BUPTYAJIbHEIE KAHATEI IO3BOJAIOT TapaHTUPOBATH BEBICOKWMN YPOBEHb OOCIYKUBAHUA A
OompInel yacTu Tpaduka.

&Hﬁﬁ@ﬂ%mﬁ%‘hmﬂaﬂm or Texnonorun Ethernet u Token Ring tem, uro sBasercs

E:E;TEFIM Ity %ﬁ%ﬁﬁ%ﬁéﬁﬁ%ﬁ%mpﬂﬁ BUPMYATbHbIE KAHATbL YCMAHAGTUBAOMCA 00 Ha4ald
nepeoatu. “Ethernet " “Token Ring ne co3mar0T BUPTYANBHBIX KAHAJIOB, 00JICE TOr0, OHU
OTCBIJIIAIOT CcooOmieHne xocty 0€3 npeaBapurensHOTO YBEAOMIICHHA, OCTaBIAsS 3aqady

Nencteutened: c 19.08.2022 no 19.08.2023
ﬂHpE,I[E‘I[E‘H’HH OIITHUMAIBEHOTO hf[ﬂp[ﬂp}r['ﬂ Mﬂpﬂlp}’TH?.ﬂTﬂpﬂM.



Slueikn ATM pocrarouno maner (53 ©Oaurta) mo cpaBuenuro ¢ Ethernet-maxeramm,
uMmeronmuMu pazmep or 64 go 1500 Oaur, mostomy ux OsvicTpee oOpabareiBaTe M Jjierde
OCYILECTBIATH KOHTPOJIb.

Texnomorusa pazpaborana amsa ONTOBOMOKOHHBIX KaOenmeu, padoTaroninx B TEXHUYECKHUX
YCIOBUAX CHHXPOHHBIX omTmueckux cerer (Synchronous Optical Network, SONET). SONET
apsercs ANSI-cranmapTromM, KOTOPEIA ONPENEIAET XapaKTEPUCTUKH (PU3NUECKUX UHTEP()EHCOB,
[MOOKITHOYACMEBIX K OIITOBOJIOKOHHBEIM KaOemsamM.
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Pucynok 17 — I[Ipumep ATM-trexnomorun

KoHTpo/IEHBIE BOTIPOCHI

Kananel nepenaqu qaHHBIX, UX PA3HOBUAHOCTH. JlOCTOMHCTBA, HETOCTATKH.
[TpyHIMITEI MapIIPyTHU3aIMK TAKETOB

[TpenmymiecTBa cetu ¢ U(POBEIMU KaHATIAMU ITepenaun JaHHbix ISDN

[Tpumenenne Texnonorun perpancisaum kagpos Frame Relay
Texnomorus ATM

SNk D=

IIpakTH4yeckoe 3aHATHE 14
becrnipoBo/HbIE CeTH

Ilesib: 03HAKOMUTE CTYAEHTOB C TEXHOJIOTUAMHA ITOCTPOEHHUA OECITPOBOIHBIX JIOKAIBHBIX
ceted (WLAN - cemeuctBo crangaproB 802.11), Ttexmomornmen mocrpoeHus OECOPOBOIHEBIX
cered ropoackoro macmrada (WMax — cemeiictBo crangapror 802.16-2004, 802-20, 802-21),
n cererd permoHamsHOoro Mmacmraba (WRAN - B pamkax cranmapra 802.22); tpeboBaHmamu
crangaproB Ha W1 F1(802), WMax (802.16-2004 u gp.)

Teopernueckast 4yacThb:
becnpoBomusie nokaneHbie cetn (Wireless LAN, WLAN) "ocBoOokmatoT" ycTpoiicTBa
OT (PU3NIECKON MPUBS3KA K CETU, TIPU ATOM COXPAHAA BO3MOIKHOCTh MEPEIAYHN JAHHBIX
Texnonormueckon 0Oazon nna pabOTE OECHPOBOMHBIX JOKAMBHBIX CETEH ABJISAETCS
crangapt I[EEE 802.11.
[Tporoxoner 802.11 u 802.11b pabdorator Ha uwacrore 2,4 ', a Bepcus 802.11a - Ha
gactore 5,8 ['1L.
Paboygas wacrora 2.4 I'T'1 - 5TO HEMUIIEH3UPOBAHHAS MOJOCA YACTOT, IPEAHA3HAYECHHASA
IJISL UCTIOJIb30BAHUS B MPOMBINIUIEHHOCTH, HAYKE U METUIIMHE.
ApxuTtekrypa OeCIpOBOAHEIX JIOKAJIBHBIX CeTed, pabortaronmx mo cranpapry 02.11,
HAMOMWHAET APXUTEKTYPY CETEN COTOBOU TENC(POHHOU CBA3U.
becnpoBomnas nokamsHaa cets (WLAN) 802.11 momenena Ha saeiku.
— Kaxknpas guenka ynpasisercsa moukou oocmyna (access point, AP).
— Touka mocrymna - 5T0 yCTPOUCTBO, OCYIIECTBIIAIONIEE OOMEH JAHHBIMU C OECITPOBOTHBIMHU

SRR Ao

Ceptudukat: —2 EDM@I@EB@%E@EM@ﬂd :EpHC OCOMHCHHA MHOXKCCTBA TOYCK 10 CT}I m K O 6]11 Eﬁ
Bnaneneu: L1 eﬁmﬁ'@fw_euc aHOpoBHa

— Ilpu coBmectnou pabote neckoaskux AP oOpa3syercsa Tak Ha3eIBaemas pacrpe/ie/ieHHAs
Renctautenen: ¢ 19 ¢pfFema°(distribution system).



— Hcnons3oBaHue apxXxuUTEKTYpPBEl COTOBOU CBSI3M MO3BOJIET OECHPOBOIHEIM YCTPOMCTBAM
COEIMHATHCA, PA3BEAUHATECS U COBEPILIATH POYMUHT OT SUEHKH K STUEHKE.

Texnonmorua WiMAX (onmucaHue TeXHOJIOTHH)

WIMAX- 510 (opmar mepemaund HU(PPOBBIX AAHHBIX M0 PAagUOKAHATAM CTAHOAPT
802.16. 310 mepBBIM CTAaHAAPT I MOCTPOEHUA OECHPOBOMHBIX CEeTeH macmrada ropona c
paguycoM IOeuCTBUA CBEINIE S50 KM M OpPEenoCTaBiIeHUA A00OHEHTAM YCIYT HIMPOKOMIOIOCHOTO
OecipoBonHoro mocryma. [Ipu sTom mepenaun curHasza HE MOMEIIAIOT HU IEPEBb, HA 3TAHUA,
HU 0COOEHHOCTH MECTHOTO nanamadra.

WIMAX obecneunBaer cradmwibHy0 padOTy HAa BRICOKOU CKOPOCTH MEPEIaYn JAHHBIX,
- mo 300 MoOwuTt/c.

Texnonorna WIMAX o0ecrneunBaeT mMMpPOKONOJIOCHBIM JOCTYII B TEX CIIydasx, KOraa
mudpoBeie HUM DSL HE MOTryT MCHOMB30BATHECA MO TEXHUUYECKUM WIN HKOHOMHYECKUM
npuarHaM. MOKET NPUMEHATHCA OMEPATOPAMHM TOJOCOBOW M MIMPOKOIIOJIOCHOW CBA3M IS

pELIEHUS MPOOJIEMBI «IIOCIETHEN MWIN», 4 TAKKE I MOOWIBHOTO MOCTYIA, TOTOTHSIONIETO

rexHoyiorun GSM/Edge, Wi-Fiu 3G.
IImocul TexHoJMOrHH. PemeHus MO3BOJAIOT Pa3BEPHYTh CETH HIMPOKOMOJIOCHOTO

OOCTyIIa KAK HA OTKPBITOW TEPPUTOPHH ILIOMIANRI0 B MHOTO KBAJIPATHBIX KMIJIIOMETPOB, TAK U B
3MaHUE AYPOIIOPTA, PEYHOTO0 MOPTA, KEJIEIHOAOPOKHOTO BOK3aJIa, IIEHTPE TOPOaa, MapKe, TIITKE,
Ha HADEpEKHOU, KOMILIEKC COOPYKEHUN U T.II.

becnipoBoHbIe ceTH perHoHajnHOoro macmrada (WRAN - B pamkax craHjaapra
802.22).

HoBerii cranmapr, pabotaer Ha 0O0nee HM3KNMX YacToTax, rae ocnabmenue ¢
pPACCTOAHMEM 3HAYUTEIBHO MEHBIIE, & NPEMATCTBUA HE ABIAIOTCSI HEMPEOAOIMMON MPErpagoil.
Hosenit crannapt IEEE 802.22, paboTaer B nmamazone wactor ot 54 mo 862 MI .

JlanHel quana3oH 4acToT — UMEET CIEAYIONINE YHUKAILHEIE CBOMCTBA:

—  OTHOCHUTEIBRHO HU3KHH YPOBEHB MPOU3BOACTBEHHBIX U MOHOC( EPHBIX H1YMOB;

—  pazyMmHbIe TA0ApUTHI aHTEHH A7 Y(P(PEKTUBHOTO MpHUEMA U TEPEAAUYM CUTHANA;

—  XOPOIIME XAPAKTEPUCTHKHU PACIPOCTPAHEHUSA CUTHAJIA B YCIOBHUAX IMIPAMOH BUIUMOCTH;

—  WOeambHAsg BO3MOKHOCTE A OOecrneuyeHus OOMBIIMX 30H MMOKPBITHA, OCOOEHHO B
PUTOPOJIE U CETECKOW MECTHOCTH.

B 10O ke BpeMsA 3HAuUMTENBHAA YACTh auana3oHa dactot ot 54 mo 862 MI'm aktuBHO
UCHONB3YETCA IS CETEH HA3E€MHOTO0 TENEBU3MOHHOTO Bemanusa. B stux ycnoBusax pabota
nooro crangapra IEEE 802.22 ocnoBana Ha NMpPUMEHEHMH KOTHUTUBHBIX PaIAOTEXHOJIOTHH,
gTO00BI  00ECHEYUTH  INEKTPOMATHUTHYIO  COBMECTHMOCTH CHCTEMBI  IIHPOKOITOIOCHOTO
paguonoCTyIa u Ha3eMHOro 1B Bemanua B OTHOM reorpa)MaeCKoM parioHe.

KoHTpo/IbHbIE BONPOCHI
1. ApxurekTypa JOKaTBHEIX ceTed, padoTaronx mo cranaapry 802.11

2. becnpoBoansie cetu cranmapra 802.22
3. Omucanue Texuomorun WiMAX.

IlpakTH4Yeckoe 3aHATHE 15
CHcTeMbI YIIPAB/IEHHS CeTAMH, 00beKThI H MeXaHH3MbI VIIpABJICHHS.

Ile/ib: ngare CTyYAEHTY OCHOBHBIE CBEIEHHUA O mporokone ympasaeHusa SNMP, o

MPUHIMOAX PACIPENEACHHOTO U HEHTPATU30BAHHOIO aIMUHHUCTPUPOBAHUS B CETAX, O CETEBBIX

[TO n Gﬁéﬁﬁﬁ%ﬁmgmax; OTMcaHue anropurma paboTer mpotokoaa ynpasiaeHus SNMP,

CeprTIPI HOPIHBE S RAMBHMCOTPAPORAIMGI43E M MOHUTOPUHTA B CETAX; MOJB30BATHCA CTAHIAPTAMH M
Snanenreromanis AcHSHLIGEAAE Fexmonmoruii ATMUHHUCTPHPOBAHUS CETSIMH.

NencTeuTenaH: ¢ 1 grﬁﬁﬁﬁ%é%ﬁﬂ YacTh:



HN3yuenue TeMBl oOmnpenenser, 4T0 OJHOM W3 OCHOBHBIX 3amad dS((eKTHBHOrO
(PYHKIIMOHUPOBAHUSA CETEU ABJIACTCA ANTOPUTMEBI U CPEICTBA AAMHUHUCTPUPOBAHUS CETH

[Tpocroit mporokon ympasineans SNMP, Brmogaroninii MUHUMATBHEIH HAOOD KOMAHT,
OQHAKO MO3BOJIAIONINN BBIMOJHATE MPAKTUYECKH BECH CHEKTP 3a4ad YIPABICHUS CETEBBIMH
YCTPOUCTBAMM - OT MOJIYUYEHUSA MHPOPMAIINU 0 MECTOHAX 0KIEHUA KOHKPETHOTO YCTPOUCTBA, 10
BO3MOJKHOCTH IMPOU3BOJUTE €T0 TECTUPOBAHUE.

Apxutexkrypuas monems SNMP (pucynok 18) mpeacrasmier coboit mabop cranimi
CETEBOTO YIIPABJIECHUA M YIPABIAEMBIX CETEBBIX 31eMeEHTOB. [Ipotokon SNMP ucnoms3yercs
s odmena nHpopManued MexIy CTAHIMSMH CETEBOr0 YIPABICHUS M CETEBBIMH 3JIEMEHTAMHU.
Ha cranmmsax cCeTeBoro VIpaBIeHWS BERIMIOJIHSAIOTCA MPOTPAMMEL, KOTOPBIE 00eCTIedrBarOT
MOHUTOPUHT, U YIPABICHUE CETEBEIMU YJIEMEHTAMM - TAK HA3BIBAEMEBIE MeHeodcepbl. B ceTeBrIx
SIEMEHTAX PEATH3YETCA NPOCPAMMHbBIU A2EHM.

SNMP Janpoc get
MEHEMHED Mopt 161

Orenuk get (I ReKT
yrpaBieHUs

3anpoc get-nexl
™ Mopt 161
OTinuk get
3anpoc set
P MopT 161
OTinuk get

Tra
MopT 162 P

Pucynok 18 - Apxurekrypnas mogeas SNMP

[Iporokon SNMP oOcayxuBaer mepemady MTAaHHBEIX MEKIY AreHTaMHd W CTAHITUEH,
yopasaronied cerero. SNMP ucnonesyer penrarpammusii Tpancnoptaeiid npotokon UDP, ne
00EeCITeYnBAIOIMM HAIEKHON OOCTaBKM cooOmieHwil. [IpoTokos, opranm3yronmi HageKHYIO
nepenaqy aedrarpaMm Ha oOcHOBe coenquHeHud 1CP, Becema 3arpykaer yIpaBisieMblIe
YCTPOMCTBA, KOTOPBEIE HA MOMEHT pa3padoTku mporokoma SNMP Opimn He O4eHb MONIHEIE,
mo3TOMY OT ycnyr npotrokona TCP pemmmm oTka3aTscs.

[Iporokon SNMP cny#ut 0CHOBOM MHOTHX CHUCTEM YIIPABIECHUSA, XOTSI UMEET HECKOIBKO
MPUHIUINAIBHEIX HEIOCTATKOB, KOTOPEIE ITEPEUNCICHBI HIKE:

l. OTCcyTCTBHE CPENCTB B3aUMHOM ayTEHTHU(DUKAIIMN ar€HTOB U MEHEIKEPOB

2. Pabora gepes nenanexusrid mpotokosa UDP.

YipapiieHHe CeTbI CBA3aHO C NOPUMEHEHUEM COOTBETCTBYIOIIMX ITPOTOKOIOB
YIPABICHHUA.

B OonpmmHCTBE CiIydaeB B CETEBOM HPOrPAMMHOM OOECHEUEHHH PEeaTM3yIOTCA
npoTokoasl ICMP u SNMP u3 crexka TCP/IP, pexe ncnomssyercsa nporokoa CMIP (Common
Management Information Protocol) u3 cemmypoBHeBoit moaemu mpotokoaos [SO.

[Iporpammuoe oOecrieueHne ympaBieHUS CETBIO OOBIYHO COCTOUT W3 MeEHeI:KepPOB U
areHTOB.

MeHe :xep Ha3EIBACTCS MPOTPAMMA, BEIPA0ATHIBAIONIAS CETEBBIE KOMAH/IEL.

AreHTBI TPEICTABIISIIOT COOOM MPOTPAMMEI, PACTIOIIOKEHHBIE B PA3MMYHEIX Y37aX CETH.
OHM BBITONTHSAIOT KOMAHIEI MEHEKEPOB, CIENAT 3a COCTOSHHUEM V3JI0B, COOuparor
nHpOpMALIMIO O mapaMerpax HX (YHKIUOHUPOBAHWUA, CUTHAIM3HUPYIOT O MPOUCXOIANINX
COOBITHAX, (PUKCHPYIOT AaHOMATUH, CAEAAT 3a TPA(UKOM, OCYMIECTBIIIOT 3aMIUTY OT BUPYCOB.
ATEHTHI C ,I[GCTH,TGLIHﬂﬁ CTCIICHBKO WHTCIUICKTYAJIBHOCTH MOTYT YHACTBOBATHE B BOCCTAHOBJICHHUH

MHPOPMATI FIOCIIE COOER, B KOPPEKTHPOBKE MAPAMETPOB YIPABICHUS U T.II.

O CEessxO0CHpacpeneneno mo y3mam ceru. Mmeerca saapo OC, BEITIOTHATOIIEE
Ceprubigar. 200000043 9ABARI52205E 7BASO00G0000043E o
Ananen QOTBIIMHCTBO | U3, OXAdDAKTCPHU30BAHHBIX BEILIE (GYHKUIMM, DOTOTHUTENBHBIE MPOTPAMMEI

(cmyxOBI), OPUEHTHPOBAHHBIE HA PEATM3AIMIO ITPOTOKOJIOB BEPXHHUX VPOBHEH, BBITOJIHEHHE
CHE@-‘P&‘%E?%. I_ﬂ]gﬁa{(ﬂﬂﬁ 71 KOMMYTAIMOHHBIX CEPBEPOB, OPraHMU3AIMIO PACIPENEICHHBIX

,.I:l,'!;'l-'-fj'[:?l’l' ereH.

Beruncnenui u T.0. K ceresomy I10O 0THOCAT Takke ApalBEpPHI CETEBBIX MIIAT.




AIMHHHCTPHPOBAHHE CeTH MOJKHO OPraHM30BaTh OOHHUM U3 YETHEIPEX OCHOBHEIX
CrIoCco0O0B:

* [IEHTPATU30BAHHO HA BCEM OPEOIPHITHH;

* 10 OTAEIAM UJIM IPyHnaM («pacrupeneieHHoe» aAMUHUCTPUPOBAHUE);

* MO ONEPAIMOHHEIM CUCTEMAM;

* B BUJIE COYETAHUA NPEOBIIYIINX CIIOCO0OB.

Mogemn agMUHUCTPUPOBAHUA HEOOMBIIMX W KPYIHBIX, CIOXKHBIX CHCTEM MOTYT
coBmanare. OHu OyayT OTIIMYATHECS MacmTadaMmu, HO HE MO CYTH.

HenTpannzoBanHoe aIMHHHCTPHPOBAHHE

B mopenm ¢ UEHTpaIW30BAHHBIM AOMHHUCTPUPOBAHUEM OOWH YEIOBEK, TPYIIIA WM
OTHENI 3aHUMAETCA AAMUHUCTPUPOBAHMEM BCEHM CETH OpPraHU3aluM, €€ IOJIbL30BATEICH U
pecypcoB. [ TaBHBIM 11 OUEHb CEPBE3HBIM HEOOCTATKOM IIEHTPATH30BAHHOMN CXEMEI, ABIAETCA €€
HEOCTATOYHAA MACIITA0MPYEMOCTE U OTCYTCTBUE OTKA30yCTOMYMBOCTH. [IpOM3BOAMTENBEHOCTE
LEHTPATBHOTO KOMIBIOTEpA BCeraa OyIOeT OrpaHuduTeNIeM KOIWYECTBA IOJIb30BATEIEH,
paboTaronMx C AAHHBIM MPWIOKEHUEM, 4 OTKA3 LEHTPAIBHOTO KOMIIBIOTEPA HPUBOINT K
OPEKPANIEHII0 pa0OTHl BCEX MOJIB30BATEIEH.

JTa MOAENh XOpPOIIO MOAXOAWUT HEOOJBIINM W CPEIHHUM OPraHu3aIsIM, HO MOMKET
OKa3aTbCA MEMIEHHOW W HEA(P(EKTUBHOM M KPYMHOTO WIH reorpadguuecku pa3dpocaHHoro
npeanpuaTia. OTHAKO C TOUKU 3pEHUsA 0€30MaCHOCTH IEHTPAIN30BAHHOE AIMUHHUCTPUPOBAHUE
ABjgeTcs HawaydmuM. OHO rapaHTHpyeT, 4TO CUCTEMHAs MOJUTUKA U MPOLEOYPHl ABJAIOTCA
OHOOOPA3HBIMH JIJIS BCEHM OPraHU3aIii.

PacnipenesienHOe aIMHHHCTPHPOBAHHE

[Ipu pacnpeneneHHOM aTMUHMCTPUPOBAHUM YIIPABIECHUE CETHIO OCYIIECTBILAETCS HA
YPOBHE OTAENa WM padouend rpynmbl. XOTS AIMUHHUCTPUPOBAHME HA 3TOM YPOBHE MOIKET
OBICTPO OTKIMKATHECS HA HYKABI MOIB30BATENEH, JACTO 3TO JOCTUTAETCA 3a CUET 0€30macHOCTH
cetu. [Ipu HamMUMM HECKOMBKHUX aIMHUHHUCTPATOPOB HOJUTHKA AIMUHUCTPUPOBAHHUSA B PA3HBIX
pabounx rpymmax Oyaer oraudarbca. HUem Oombliie Tpymm UMEETCs B CHUCTEME, TEM OOibIie
TOBEPUTENBHBIX OTHOMIEHWH UM TPeOyeTCsa, 4TO HOBBILIAET BO3MOKHOCTE TOTO, UTO B CHUCTEMY
MPOHUKHET 3JI0YMBIIIJIEHHUK ¥ BOCHOIB3YETCA STUMH JOBEPUTENLHBIMU OTHOIIEHUAMH, 4TOOBI
n00paTeCa 10 COBEPUIEHHO CEKPETHOU MH()OPMAIINN.

AIMHHHCTPHPOBAHHE 110 ONEPAIHOHHLIM CHCTEeMAM

Korga agMUHMCTPUPOBAHME OAOMEHA NPOU3BOOUTCSA IO OMEPAIMOHHBIM CHCTEMAM,
cpeacrBa oOecrmedueHus O€30MACHOCTH 3HAUWUTENRHO Pa3M4arOTCA B 3aBUCUMOCTH  OT
UCITOJIb3YEMBIX OINEPALMOHHBIX CHUCTEM. Hampumep, ecmu umeercs CBOM aIMMHUCTPATOP Y
cepsepa Windows NT Server, ceoit — y cepsepa Novell Net Ware u ceoit — y cucrem UNIX,
TO AOMUHHUCTPATOP KaKAOM CHUCTEMBI Oymer cam olecmeumBare ee Oe3omacHOCTh. OmgHAKO
moTpedyerca KT0-TO, KTO OyaeT pa3pemars pa3inyusa BO MHEHUSAX aIMUHHUCTPATOPOB B CIy4dae
BO3HUKHOBEHUA NpodOiem. B HacTosAmee Bpemsa HanOOmbmee pacnpoOCTPAHEHUE MOMYYWIN TPU
ocHoBHEIE ceTeBrie OC - UNIX, Windows NT, Novell Netware.

Ceteroe I10 1 onepaniHOHHBbIE CHCTEMBI

CereBoe mporpammuoe obOecrneuenue (I10) cmyxur mia ympaBieHUs pecypcaMid BCEH
KOMIBIOTEPHOM CETH.

OcnoBHeIe pyHKIMH cereBoro [10:

* CBA3BIBACT BCE KOMITBIOTEPEI U NMEPU(PEPUITHEIE YCTPOUCTBA B CETH;

* KOOPAMHUPYET PabOTy BCEX KOMMOBIOTEPOB U NEPU(PEPUMHEIX YCTPOMCTB B CETH;

« o0ecrneunBaeT 3anUNIEHHEIN JOCTYIT K JAHHBIM U YCTPOMCTBAM B CETH.

B cocras cereoit OC BXOOAT IBA OCHOBHBIX KOMITOHEHTA:

- cereBoe [1O KOMIBIOTEPOB-KIUEHTOB;

- cereBoe 10 xkoMmIBIOTEPOB-CEPBEPOB.

Geiesoe A KoMhs0TepOB-KIHEHTOR

Ceprucukar:  2COM0O1BE VPO HONAEOINSPAGOITE4 KOMITHIOTEPA 3aNIPOC HA BHEIMOTHEHHE HEKOTOPHIX AEHCTBUI
RS Hepe NACTEH HEPE OB 0 mumy Ha mponeccop kommeiorepa. ITpu pabore B cereBoif cpene
3aMmpoC, OTHOCATIMICA K YIATEHHOMY CEPBEPY, U3 JTOKAILHOU IWHEI JOJKEH OBITh HAMIPABJIEH B

HERCTENESETE, M Or O ChdR A’ Y fd e H HEII cepBep.



[I0 xnmenTa BKmouaer B ce0d Tak Ha3pIBAeMBIN pedupexmop (redirector), KOTOPEIN
TAKIKE€ MOJKET HasbBaTbCa oOonoukou (shell) wma szanpocuuxom (requester). Ilepeampecarius
3aIpPOCOB BBIMOJTHAETCA PEAUPEKTOPOM.

Peoupexmop - 510 HeOonpmas mporpamma cereBorn OC, KOTOpas BBITOJHAET
CIEAYIONINAE OENCTBUA:

* NIEPEXBATEIBAET 3AMPOCH B KOMIIBIOTEPE;

* OMpENENsIeT Kyaa CAEOyeT HANPABUTEH 3aMpOoC: HA JIOKATHHYIO HIMHY WIH B CETh IJIA
MEPECEIIIKU HA YIAJIEHHBIN CEPBED.

* MOCBIJIAET 3alpOC KAaK K KOMIIBIOTEpAM, TaK M K CETEBBIM HepU()ePUITHBIM
yCTPOUCTBAM.

CereBoe 110 xkOMIIBIOTEPOB-CepBEPOB

Cepsepnoe [10 obecneuniBaer COBMECTHOE MCIOMB30BAHME PECYPCOB M KOOPOUHUPYET
pa3uHBIE YPOBHU AoCcTyma. OHO JAeT BO3MOKHOCTh BCEM CETEBBIM KOMIMBIOTEPAM COBMECTHO
MCMOIB30BATh JAHHBIE CEPBEPA U €ro nepu(epuiiHeIe YCTPONCTBA.

B COBpEMEHHBIX CETEBBIX OIIEPAIMOHHBIX CHUCTEMax aBTOHOMHAs u cereBas OC
ckomMOuHupoBansel B oaquy OC, koTopas nogaepKuBaer () yHKIMOHUPOBAHUE, KAK aBTOHOMHOTO
KOMILIOTEPA, TAK W Lemou cetu. Hampumep, mo stomy mpunHiumy noctpoeHa cereBas OC
Windows NT Server.

AIMUHUCTPATOP CETH, UEPE3 CEPBEP, YIPABIAET U MOJIH30BATEIIIMU U CETHIO.

CeTeBble ONepallHOHHbIE CHCTEMBI

[Ton cereBou omepanvoOHHON CUCTEMOU B IIMPOKOM CMBICIIE MOHUMAETCA COBOKYITHOCTE
OMEPAIIMOHHEIX CHUCTEM OTAETBHBIX KOMITBIOTEPOB, B3aUMOJICHCTBYIONIMX C IIEARI0 O0OMeEHA
COOOmIEHMAMM U pa3feeHus PECYPCOB IO €AUHBIM MPABWIAM - MPOTOKOIaM. B y3koM cmeicie
cereBag OC - 5TO omepanmoOHHAs CHUCTEMA OTAEIBLHOTO KOMITBIOTEpPA, OOecnmeduBaromias emy
BO3MOKHOCTE padOTaTh B CETH.

B cereBoM OmepaniOHHOM CHUCTEME OTAEMBRHOW MAIIWHBI MOYKHO BBIACIUTE HECKOJIBKO
qacTeH:

* Cpeocmea ynpagnerus 10KQlbHbIMU Pecypcamu KOMNbomepa.

— ()YHKIIUM pacOpenenceHusa ONEPATUBHOMN MAMATH MEKIY MPOIECCAMM,

— IUIAHUPOBAHUS U TUCIIETYEPHU3ALH HPOLECCOB,

— YOPaBIEHUA TPOLECCOPAMHI B MyJIETUIPOIIECCOPHBIX MAIIMHAX,

— YIIPABIECHUS NMEPUPEPUMHBEIMU YCTPOUCTBAMH U

— apyrue (PyHKIMH YIPABIECHU pecypcamu JoKansHeIX OC.

» Cpeocmea npedocmagienus coOCMBEHHbIX pecypcog u yoiye 6 obujee noib306aHue -
cepgepras yacmov OC (cepeep):

— O1OKUPOBKY (PAMIOB M 3AMMICEM;

— BEJIEHN E COPABOYHHKOB HMEH CETEBEIX PECYPCOB;

— 00paboTKy 3anpoCOB YOAIEHHOTO AOCTyHa K COOCTBEHHOU (PAMJIOBOM CUCTEME M Dase
TAHHBIX;

— yOpaBIE€HHE  O4YEpeIsIMU  3ampoCOB  VIAJEHHBIX  IOJL30BATENEH K  CBOUM
nepu()epUITHEIM YCTPOHUCTBAM.

* Cpeocmea 3anpoca 0ocmyna K YyOaleHHbIM pecypcam U Yeiy2am U ux UCnoib306aHUA -
kiuenmexaa 4acmo OC (pedupexkmop).

JTa 4YacTh BEBIMNOJHAET PACO3HABAHME W IIEPECHANPABICHHUE B CETh 3dMpPOCOB K
VIAIEHHBIM pecypcaM OT MPWIOKEHWH W TOJB30BATENEH, MPHU ATOM 3aMpoC TMOCTYITAeT OT
OPUIOKEHNS B JIOKATHHOM (pOpMeE, a TEPEJAETCA B CETh B APyroi (popme, COOTBETCTBYIOMIEH
TpedoBaHuAM cepBepa. KimmeHnTckas 4acTh Takke OCYMIECTBISET NMPUEM OTBETOB OT CEPBEPOB U
npeo0pa3zoBaHue UX B JIOKATLHBIN (POPMAT, TAK UTO IS MPHIOKEHUA BBIITOJIHEHHUE JTIOKATLHBIX U
VIAICHHBIX 3aIIPOCOB HEPA3IUIUMO.

'm%m cpeocmea OC, ¢ noMOWwbO KOMOPLIX Npoucxooum oOMeH

CEpTHdJm[ﬁm&mﬁﬂﬁ@mmETBﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂﬂ43E
sranened: Wb T HAGY 56 ECEUBaeT anpecamino u Oyepmsanuio cooOmieHnii, BEIOOP MapmpyTa
nepesayyd CoOOMIEHUA MO CETH, HAAEKHOCTh INMEpPenadyu M T.M., TO €CTh ABIAETCSA CPENCTBOM

ReeTswioaie HOPHRPER A B3 G eruit.



KoHTpo/IbHBIE BOTIPOCHI

1. Oyukipm oporokona yopasienus SNMP
2. Hasznauenue nporpamm mernedarcep n azenm
3. Cnoco0sl anMuHUCTpUpPOBaHUA ceTH. CpaBHEHNE MOAEIEH [EHTPATN30BAHHOTO U

pacrnpeneneHHoro afMIUHACT PUPOBAHHA.

Ocnognsel€ (pyHkuuu cereporo [10. Uro nmonumaercs mon nousatuem cemegasa OC.
OyHKIMKM pedupekmopa

[Tpunrun nmocrpoenus cerepoit OC Windows NT Server

Kommynukarmonnsie cpeacrsa OC

~NSN R

IIpakTHuyeckoe 3ansaTHe 16
be3onacHocTh H 3a1IIHTA JaHHBIX.

[eab: gate CTyaIEHTY OCHOBHBIE CBEACHMA 00 oOecmeueHnu 0€30MACHOCTH MAHHBIX B
CeTAX; MOIENh APXUTEKTYPHl 3alMThl, METOABl 3amuThl (AyTeHTU(UKAIMS, YIPaBICHUE
OOCTYIIOM, KOH()UICHIMAIBHOCTh, LEJIOCTHOCTh MAHHBIX), PACOpEeNeneHue yCIyr 3amiuThl 10
VPOBHSIM.

Teopernueckast yacTh:

Pemenune npoOnem 3anmTel JAHHBIX B CETAX BAKHEUIIAA 3a7a49a MTOJIB30BATENEH.

OCHOBHBIMH yrpo3aMu 0€300aCHOCTH MH(POpMAIN, ABIAIOTCA CIAEAYIONIHE:

* yBEIWYECHUE 00BEMOB MH(OpPMALNM, HAKAIUIMBAEMON, XPAHUMOM U 00padaTeIBaEMOU
C TOMOTIBI0 KOMITBIOTEPOB U APYTUX CPEACTB ABTOMATH3ATIHH;

* COCpPEIOTOUEHUE B €AMHBIX 0a3zax MAHHBIX MH(POPMAIMHA PA3IMIHOTO HA3HAYECHUSA U
pPa3IMIHOM MMPUHAIEKHOCTH;

* pacuIMpeHUe Kpyra IMOJb30BATENEH, HWMEIONIMX HEMOCPEICTBEHHBIN MOCTYI K
pecypcam BEIUMCIUTEEHON CUCTEMEI U HAXOAMIMMCS B HEM MACCHUBAM JAHHEBIX;

*  VYCIOHEHUE PEKUMOB PAOOTEI TEXHUYECKUX CPENCTB BEIUMCIUTENBHEIX CHCTEM;

* ABTOMATH3AIMSA MEKMAMMHHOTO oOmeHa wH(oOpmanuen, B TOM 4uUCI€ HA OOIBIINX
PACCTOSHUSAX ;

* cnabas moAroToBKa (HEXOCTATOUHAS KBATU(PUKAIIAA) MEPCOHANA.

Bce yrpos3sr 0OezomacHOCTH MH(OPMAIIMM MOKHO KIACCH(PUIIMPOBATE MO CIEAYIOIMIAM
MPU3HAKAM:

* 10 LICJIH BO3JICHCTBHA,

* [0 XapakTepy BO3IAEHCTBUA U

* 10 CroCOOy BO3HUKHOBEHUA

B 3aBUCMMOCTH OT XapakTepa BO3ACUCTBUSA HAPYUIUTENA MOTYT OBITh BBIIEICHBI
AKTUBHBIE U ITACCUBHEBIE YTPO3BI 0€30MacHOCTH MH()OPMALIH.

 [lpu maccuBHOM BTOpKEHMU (mepexBare WHPOPMANNNA) HAPYLIWATENh TOJBKO
HaOmoaer 3a npoxoxkaeHueM napopmannu B BC, He BTOpraics HU B HH(P)OPMALIMOHHEIN ITOTOK,
HU B COAEPKaHNE NMEPEIaBacMoi nH(popManum.

[Ipy axTUBHOM BTOpPKEHWMN HAPYUIUTENL CTPEMUTCA W3MEHUTH HWH(OPMAIHIO,
NEPENABAEMYIO B COOOMIEHUH.

Haubonee pacnpocTpaHeHHBIM W MHOTOOOPA3HBIM BUAOM KOMIMBIOTEPHBIX HAPYILIEHWUM
apisaercs  HecankuumoHupoBaHHel  poctyn (HCJL). Cyre HC]l cocrour B momyueHuu
HAPY I EZHEYor Ao OOBEKTY B HApyNIEHHE IPABWI PA3TPAHMUEHHMs JOCTYIIA,

CeptuhNeT A HOBIICHABBEEB20GOTREPOLBMNE TpuHATON mommTukon OezomacHoctu. HCJ| moxer OBITh
B”Eﬂe”%ﬁyu}@é“ﬁﬁﬁ%i[fmﬂﬁﬁm“iﬁ‘fﬁ%m CPEACTBAMH CHUCTEMBI, TaK W CHOENUAIBHO CO3TaHHBIMHA

dIMIIapdTHBEIMH H ITPOT PAMMHBIMH CPCIOCTBAMH.
Heicreutenen: ¢ 19 08.2022 no 19.08.2023



Vrposs! beloracHOCTH HHGOPMALEH
I |
Ilo nem Ilo xapakTepy ITo xapakTepy
BO3CHCTEHA BOZCHECTEHA BOIHHKHOBCHHA
Hapyrueris AKTHEHBIC C myuakbic
KOH(HACHI [HATEHOCTH
HapyieHua
IlaccHEHBIC IlpcaHamepeHHEIE
1IEI0CTHOCTH
HapyiieHusa
paborocriocobHocTH

Pucynok | — yrpo3sr 0e3onmacHocTi nHpOpMaAIIN

CymiecTByomue MOAXOABl K IOBBIIIEHUIO YPOBHS 3aNIMIIEHHOCTH BBIYMCIUTEILHBIX
CEeTEeH.

* [71aBHEIM HAmpaBIEHWEM B JAHHOW MPEAMETHOM 00NACTH CIEAYET CUMTATH Pa3BUTHE
PELENTOPHEIX  CXEM  BBIABJICHWA  HECAHKUIWOHHUPOBAHHBIX  JEHUCTBUM,  IT03BOJLIIOIINX
MCIIOJIb30BATh AKTUBHBEIE CPEACTBA 3alUMTHEI B BUAE MNAPAMETPHUUYECKON WM CTPYKTYPHOH
ATanTalUH C €0 YBEIMUEHUA mapaMeTpa .

 Cucremsl 00HApyKEHMS arTak CO30A0TCA, 49TOOBI 00ECTEeYnThH TOMOIHUTEIBHBIN
YPOBEHb 3aIIUTHEl BBIYUCIUTEILHOW CETH, JOIOJHAA TPAaIUIMOHHBIE CPENCTBA 3aIIUTHI:
MEKCETEBBIE DKPAHEI, KPUIITOMAPIIPYTU3ATOPEL, CEPBEPEI ayTeHTU(PUKAIWA U T. 1. OUYeHb 4acTo
MPOTUBHUK B HNEPBYIO OUEPEIb ATAKYET M MBITACTCS BEIBECTH U3 CTPOs, UMEIOIIMECS 3aNIUTHEIE
CpencTBa, 00ecHeunBaronie 0€30MacHOCTh BEIOPAHHOM UM IIEITH.

* OOnapyxuBaTte, OMOKMPOBATE U NPEIOTBPANIATE HAPYIIEHUA MOTUTHKH 0€30MaCHOCTH
MOKHO HECKOJBKUMH IyTAMHU. [lepBeIM M camMblid pacnpoCTPAaHEHHBIM CIOCOD — 9TO
PacrO3HABAHUE YK€ PEATM3YEMBIX aTaK. JTO CIOCO0 MPUMEHAETCS B KIACCHYECKHX CHCTEMAax
oOHapyxkeHusa arak. OOQHAKO HETOCTATOK CPEACTB JAHHOTO KJIACCA B TOM, UTO ATAKU MOTYT OBITEH
pEAnTU30BaHEI MOBTOPHO.

« [losTomy OB1IO OBI MpaBWIBHEE MPEIOTBPANIATE ATAKU €IIE A0 UX OCYMIECTBICHUS. B
3TOM M 3aKJIIOYAETCA CYTh BTOPOTO cmocoba. Peammsyercs OH myTeéM MOMCKA YA3BUMOCTEH,
KOTOPEIE MOTYT OBITE MCITONB30BAHEI I COBEpIICHWSA araku. M, HakoHen, Tperuil myTh —
BBIABJICHUE YK€ COBEPILEHHBIX ATAK M MPEAOTBPANIEHUE UX MOBTOPEHNS B TATBHENIIIEM.

Peanu3zaipisa mOMMTHKY 3aUTE CPEACTBAMU TPAHCIIOPTHOI'0 YPOBHS OCYIIECTBIISETCS C
MMOMOTIEI0 MekceTeBeIX dkpaHoB (firewall). MexceTeBoil skpaH — 9TO CHENUMATH3UPOBAHHOE
IpOorpaMMHOE o0ecneueHne, pearnsyroniee puasrpanuio Tpapuka B COOTBETCTBUA C ITPABUIAMHA
MOJIUTUKN 3a0IUTEl CETU CPEACTBAMU TPAHCHOPTHOrO ypoBHA. Kak mnpaBwio, paHHOE
OporpaMMHOE obecmeueHne (PyHKIIMOHUPYET HA MIAT(MOPME MAPIIPYTH3ATOPA, YIIPABISIIOMIETO
WH()OPMATTMOHHBIMH ITOTOKAMH Y3JI0B PA3JINUHEIX CETEM.

Ha cereBom ypoBHe OSI pemenue npoOnemel 3amurel OYEBUOHO — HYIKHO
UCIIOJIB30BATE BCE ANPECHOE IPOCTPAHCTBO M HE JaTh 3JIOYMBINUIEHHHKY BO3MOKHOCTH
3aXBATUTH aIPeca HEUCIOIb3YEMBIX y3JI0B. OTHUM U3 CITOCOOOB ABIIAETCA NPUMEHEHHE CITy K OBI
MOHUTOPUHTA CETH U TOAAEPKKH BUPTYATBHEIX VY37I0B B PE3EPBHOM IMAMA30HE AIPECOB.
Jlannaa cmyx0a mOCTOSHHO MCIONB3YET CBOOOIHOE amapecHOE MPOCTPAHCTBO CETH, CO3aaBas
COOCTBEHHBIE BHUPTYAIBHBIE XOCTHl (HOBBIE BHPTYAJILHBIE XOCTBI CO3AOTCA Cpa3y HOCHE
OTKIIOMCHIL O - COTH, REATEHO (YHKIMOHUPYIOMINX OOBEPEHHEIX y3710B). lTakum oOpazom,

[OKYMEHT NOLMNW "
CiIyk0a SHEHMOHSET 0D MO TCYTCTBYIONIME B HACTOAMIMM MOMEHT paboumne CTaHIMH, CEPBEPHI,

Cepmdjﬂrﬁp[W%%EﬁﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂdBE
Bnaneneu: xgea TaTshHa AnekcaHgpoBHa
aéeCHEqEHHE C30IIaCHOCTH pﬂ?.,[[E‘I[E‘HHH CpE,III:I HEpEﬂﬂqH KDMN[}’H’I/IKHHHDHHLINH’I

CpeACTBAMU KAHAJIBHOr0 YpoBHsI. [IpoTOKOMBI M cTaHgapTel ATOTO YPOBHSA OMUCHIBAIOT
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Cpencrea KOMMyTallMM KaHAJIBHOTO YPOBHS, HUCIOJIB3YEMBIE B KOMITBIOTEPHOU CETH
OPEANPUATHA, OOKHBEL OBITH HACTPAMBAEMBEIMH M O0ECHEUMBATH pa3rpaHUUYCHHUE OOCTYyIA
MEXKOY Vy3J1aMHd CETH B COOTBETCTBUM C pa3paboTaHHOM nOoauTHKOM. Kak mpaBumo, Takue
cpencTBa noaaepxkuBarT TexHomoruo VLAN, mo3pomsooniyio B paMKax OZHOTO KOMMYTAaTOpa
BBIICJINTE TPYIIILI ANIIAPATHBIX aApPECOB W CPOPMHUPOBATH A HUX NpPaBWiId TPaHCILALNAU
KaJIpoB.

AIMUHHUCTPATOP CETU AOJLKEH BBIITOJIHWUTE HACTPOUKY MOJCHCTEMEBI yrpaBiaeHus VLAN
KOMMYTATOpa, U IPYTUX MOACHUCTEM, HEOOXOOUMEBIX I pean3auvy pa3pabOTaHHON ITOJIUTHKH
3amuTel. B 00sM3aHHOCTH amMuHUCTpATOpa BXOOWUT TAKKE OTKIIOYEHHE HEHUCHOIb3YEMBIX
MOJICUCTEM KOMMYTATOPA.

AIMAHMCTPATOpP  CETH  JOMKEH  PErYJIIPHO  KOHTPOJMPOBATE  COOTBETCTBHE
KOH(pUTypariii KOMMYTATOPOB pazpadOTaHHON MOTUTHKE 3AITUTHI.

AIIMUHMCTPATOP CETH IOJIKEH BECTH MOHUTOPHUHT CETEBOM AKTHUBHOCTHU MOJb30BATENEH C
€TI0 BBEIABICHUSA MCTOYHMKOB AHOMAIBHO BBICOKOTO KOJIMUECTBA MIMPOKOBEIMIATEILHBIX
3a1poCoB.

Ciayx0a 0e30macHOCTH MOMKHA KOHTPOJHMPOBATE PETYIAPHOCTE CMEHBI PEKBU3UTOB
ABTOPH3ANNH AIMHUHUCTPATOPA B MOJCUCTEMAX YIIPABICHUA KOMMYTATOPAMH.

Ciayx0a 0€30macHOCTH  OOMKHA  KOHTPOJMPOBATE  PETYJHIPHOCTH  BBIITOJIHEHUS
AIMUHHUCTPATOPOM MEPONPUATHH, CBSI3AHHBIX C MOHUTOPUHTOM CETH, OCYIIECTBIEHUEM
IpOo(PITAKTUYECKUX Pad0T MO HACTPOMKE KOMMYTATOPOB, a TAKKE CO3TAHUEM PE3EPBHBIX KOMUM
KOH(UTYpaiuii KOMMYTATOPOB.

Coyx0a 0e30macHOCTH I0KHA 00ECHeUnTs CTPOTHI KOHTPOIL JOCTYNA B TOMENIEHNUS, B

KOTOPBIX PACITONIOKEHBI KOMMYTATOPHEL U pad0oune CTAaHI[UH, C KOTOPBIX Pa3pelieHO yIPaBIeHUE
KOMMYTaTOpPaMH.

KOHTpO/IbHBbIE BOIIPOCHI

@DakTopsl, CIOCOOCTBYIONIUE UH(POPMAITMOHHON YA3BUMOCTH

Knaccu(ukammsa yrpo3 6e3onacHoCcTu nH(POpMAIu mo0 MpU3HAKAM

AKTHBHOE U MTACCUBHOE BTOPKEHUE

[Tonxonae! K MOBEIIEHUIO YPOBHSA 3aNIUIICHHOCTH BEIUMCIUTEIBHEIX CETEH

Pemenue nmpoOneMel 3anIUTE HA KAHAJIBHOM, CETEBOM, TPAHCIIOPTHOM ypOBHAX OSI

SNk D=

IIpakrHyeckoe 3ansiTie 17
IIpuHuuns! nocrpoenus Internet

Ieab: gare CTyaeHTY OCHOBHEIE CBemeHUS 00 opranmsanum Internet, o mpeacraBieHun
unpopmanuu B Internet, o cepBepax u nporokomax Internet, o a3eikax HTML u XML;
OPTraHU3aluio0 B3aUMOCBA3EH MEKIY JOKYMEHTAMH (THIEPCCHUIKH), MPUHIMIBL co3aanus W EB-
cTpanull;, co3gaBate W EB-crpanutisr

myudenne Temsl He0OXOoaMAa [ AKTUBHOTO MCIIONB30BaHuA cepBucoB MHTEpHET, Co3manus
coocrtBenneix WEB-cTrpanuiier u T.1.

Teopernueckast yacrn:

Internet — BcemupHas MH(POPMAIMOHHAA KOMITBIOTEPHASA CETh, NPEACTABIAIONIAS COOOU
00BEIMHEHNE MHOKECTBA  PETHOHAIBHBIX  KOMIBIOTEPHBIX CE€TEM W KOMIIBIOTEPOB,
OOMEHMBAIONIUX APYT € APYTOM HH(POpMAIen mo KaHamaMm 00NIeCTBEHHEIX TEIEKOMMYHHUKAINH
(BBIIEIEHHBIM TENE(OHHEIM aHATOTOBEIM U IU()POBEIM JTUHUAM, ONNTHYECKUM KaHAJIAM CBSI3U U
paguoKaHazaM, B TOM M CJIE CITYTHUKOBEIM JIMHUAM CBA3H).

VERoRMABNAomR didernet xparuTcs Ha cepsepax. CepBepsl MMEIOT CBOM aapeca u
Ceprve AR A ASFOTCHARTIRIRIANIIAPOBANHEEMT TTporpamMMaMy. OHU TIO3BOJIAIOT MEPECHUIATH TOYTY U

SRR i ter, HEOEBU AN TE HOMER B 6azax MaHHEIX M BRIOMHATE APyTHE 3a7auH.
OOmeH uH(pOpMaIEd MEKIY CEPBEPAMU CETH BBIMOIHAETCA MO BBICOKOCKOPOCTHBIM
HererernpEtraTTan CEst3n ekt neneHHeIM - TeIe(POHHBIM JIMHUAM, OITOBOJIOKOHHBEIM M CIIYTHHKOBBIM



KaHaimaMm CBA3M). JlOCTynm OTHENBHBIX IOJB30BATENEH K MH()OPMAIMOHHEIM pecypcaMm Internet
OOBIYHO OCYIIECTBIIAETCA YEPE3 MPOBANAEPA WIN KOPIIOPATUBHYIO CETh.

[TpoBaiimep - MOCTABIIMK CETEBBIX YCIYT — JIMIO WIA OPraHu3alnusa MpPenoCTaBIIAIONIAE
YCIYTH IO MOJK/JIOYEHUIO K KOMITBIOTEPHBIM CeTAM. B KadecrBe mpoBauaepa BBICTYHAET
HEKOTOpasA OpraHu3ainsg, UMEoNas MOJEMHEIN ITyJI AJIA COEQUHEHUS C KIUEHTAMHU W BBIX0JA BO
BCEMUPHYIO CETh.

OCHOBHBEIMH AYEHKAMU TJI0OATEHOM CETH ABJIAIOTCA JIOKATBHBIE BEIUMCIMTEIBHEIE CETH.
Ecmn mekoropas mokanbHAs CETh HEMOCPEACTBEHHO MOAKIIOYEHA K TIOOATBHOU, TO U KakKOAS
pabogas craHuMA STOU CETH MOKET OBIThH IMOAKIIOYEHA K HEU.

CyniecTByrOT TakKe€ KOMIBIOTEPBEL, KOTOPBIE HEMOCPEACTBEHHO ITOJKIFOYEHBI K
r1o0aneHOM ceTu. OHU HA3BIBAIOTCA XOCT - KOMOberoTepamu (host - xo03auH). XocT — 3T0 110001
KOMILIOTEP, ABIOMIANCI MOCTOAHHOM dacThio Internet, T.e. coemmHeHHBIT mo Internet —
MPOTOKOJIy C IPYTUM XOCTOM, KOTOPBIN B CBOKO 04EPEb, COEAUHEH C IPYTUM, U TAK JAJEe.

[TpakTyeckn Bce yceayrn Internet mOCTpPOEHBI HA MPUHIUIE KIMEHT-cepBep. Bcesa
uHpopmanua B UurepHer xpanurcs Ha cepepax. OOMeH mH(pOpMAaIen MeEXIy CEpBEpamu
OCYIIECTBJIACTCA MO BBICOKOCKOPOCTHEIM KaHaIaM CBA3M WM MaructparaMm.  Cepeepel,
OOBEIMHEHHEIE BBEICOKOCKOPOCTHBIMM MAruCTpPaIsiMH, COCTABIAIOT 0a3z0Byl0 4YacThb CETH
HNurepuer.

OTaenbHEIE TMOJB30BATENM MOIOKIIOYAIOTCA K CETH 4Yepe3 KOMITBIOTEPHI MECTHBIX
nmocTaBnMKoB yciayr HMurepnera, Internet - mposaiimepos (Internet Service Provider - ISP),
KOTOPBIE HMEIOT IOCTOAHHOE mnoakmoueHue Kk MHuartepuer. PermonanesnHernii npoBaupep,
MOJKIJIIOYAETCS K O0Jiee KPYMHOMY MPOBAUAEPY HAIMOHAITHBHOTO MACIITA04, UMEIOTIETO Y3IEI B
pa3mMuHEIX TOoponax crpaHbl. CeTH HAUMOHAIBHEIX MPOBANIAEPOB OOBEIUHAIOTCA B CETH
TPAHCHAIMOHANBHEIX HNPOBAUAEPOB WIM MPOBAWAEPOB MEPBOTO ypoBHA. OOBEIMHEHHBIE CETH
IPOBANIEPOB MEPBOT0 YPOBHA COCTABILIIOT I100aIbsHYI0 ceTh Internet.

[lepenaua nupopmamuu B HUurepHer obecneunBaercs Onaromapsa TOMY, 4TO KaKIBIU
KOMIILIOTEP B CETH UMEET YHUKANLHBIN aapec (IP-aapec), a cereBrie mpoOTOKOAEI 00ECTETUBAIOT
B3aUMOJEHCTBUE PA3HOTHUIHBIX KOMITBIOTEPOB, PAa0OTAIONMX IO YIPABICHUEM PAa3IMYHBIX
OMEPAIMOHHEBIX CUCTEM.

B ocnoBHOM B MHTEpHET UCITONB3YETCSA CEMENCTBO CETEBEIX NMPOTOKOIOB (cTrek) TCP/IP.
Ha xananenoM u (pusmueckom ypoBHe crek 1CP/IP nmognepxusaer rexnonoruro Ethernet, FDDI
u apyrue texnomorun. OcHoBou cemencrsa nporokonoB [CP/IP aBnserca cereBou ypOBEHB,
NPEACTABIEHHBIN TTPOTOKOIOM [P, a Takke paznmuuHbEIMM OPOTOKOIAMHA MApIIPYyTH3AIAN. ITOT
YPOBEHBL 00ECIEUNBAET MEPEMENIEHUE MAKETOB B CETU M YIPABIAET UX MamipyTusanuen. Pazmep
MaKeTa, MMapaMETPBl MNEPENadH, KOHTPOIb LEJIOCTHOCTA OCYNIECTBILAETCA HA TPAHCIIOPTHOM
ypoBHe TCP.

[Tpuknagnorn ypoBeHb 00BEAUHAET BCE CHykKOBI, KOTOPBEIE CHUCTEMA HPEIOCTABIAET
MOJIB30BATEN0. K OCHOBHBIM HPUKIAOHBEIM IMPOTOKOIAM OTHOCATCS: IMPOTOKOJ YIAIEHHOTO
nocryma telnet, mporokon mepenagu (aittor FTP, mporokon mepemaun rumeprexcra HTTP,
OpPOTOKOIEI 3y1eKTpOoHHOU mouTel: SMTP, POP, IMAP, MIME.

[To cnocoby mpencraBnenna UHGOPMAITUA MUCTOYHUKH MOYKHO Pa3AeUTh HA HECKOJBKO
OCHOBHBIX KaTErOPHH:

Web-cTpanunsl — 5T0O  OCHOBHOM W HauboJIee  pacnpoOCTPAHEHHBIM  THUI
nH(pOpMaUMOHHEIX pecypcoB B Ceru. Ouu npencrasiaser cOOOM CTPAHUIBI TAK HA3BIBAEMOTO
TUIIEPTEKCTA, TO €CTh TEKCTA, KOTOPEIM MOMKET coaepxkare B cebe cCriiku. COBOKYITHOCTH
TUIIEPTEKCTOBBIX CTPAHMII, PACIIOJIOKEHHAA B OJHOM MECTE, NPEACTABIAET COOOM E€OMHUILY,
nazeiBaemyto CATOM.

Gopher saBiserca IOpyruM  TUIEPTEKCTOBBIM  CTAHZAPTOM, IIPAKTHYECKHA  HE
Pa3BUBAOMIMMCS CETOIHSA, IOCKOJIBKY NONNEPKUBACT TOJIBKO TEKCTOBYIO (DOPMY IIPENCTABICHHAS

HH(O pmgm%%@e MENIAET CTAHAAPTHM Opoy3epam MOHUMATE U 3TOT (popmar.
Cepruchukar:  2COBAIBIOFATBERIAE TFAIOKEOMOFYT MMETh OBITE moCTymHBI uepe3 Cers. ba3sl qaHHBIX MOTYT

Pnenendo ne pRAE “PoiB RTINS v opmarno. B HacTosmmil MOMEHT HE CYMIECTBYET Kakoro-mi6o
CTAaHJAPTHOTO cmocoba mocryma K ©Oaszam manaeix mo cetn HMurepner. Hambonee wacto
HERCTEHBHES VIGTOL AOCTYAOM Kk Oazam JaHHEIX Uepe3 CTaHIapTHEIC OpOy3epEl.



@aii10BbIe cepBepbl - 5TO TPAOUIIMOHHEIM CIOCO00M XpaHeHusa HaHHBIX B MHTepnere.
OHu mpencraBiaArOT COO0M KOMOBIOTEPHI. YacTe MX OUCKOBOTO MPOCTPAHCTBA AOCTYMHA IIO
Ceru. JlocTym K OJaHHBIM HA TAKOM CEpBEPE OCYMIECTBILIETCA € MOMONIBIO CHEIMATHHBIX
mpoTpamMM, oAAepKuBaonmx npotokos nepenaun Gpaitos (FTP - File Transfer Protocol).

JlaHHBIM TIPOTOKOJ MACHTHU(PUKAIIMN TOJIB30BATENA, 3AMPOCUBILETO JOCTYI K JTAHHBIM.
Jlna ocymiecTBieHus gocryma K (pannmaMm cO CTOPOHBI INPOU3BOIBHOrO moib3oBarent (Ceru
OOBIYHO UCTIOJIB3YETCA AHOHUMHBIM BXOJ (anonymous).

OTOT MPOTOKOJI 0OBIUHO MOAAEPKUBAETC CTAHAAPTHBIMHU OpOy3epamu.

TenexoH(pepeHIIHN TaKKE MOTYT ABIATHCA UCTOUHHUKOM HEOOXOIMMOW HMH(OpMAaInH,
KaK MPaBHIIO, HOCATIEH HEO (P TIMATTBHBIN XapaKTeP.
Tenexongepenunu npeacraBisaoT co00U Crroco0 00mEeHns moaen, UMEIIMX 0CTyn B CeTh, U
MpeIHa3HAauYeHBl O 00CYKIEHUA KAKUX-TMO0O0 BOMPOCOB WM PACIPOCTPAHEHUA MH(OPMAITIH.
Bce TenekondepeHnnn pazOUTH MO0 TEMATHUECKOMY MPU3HAKY HA PYOPHUKH, UHAYE HA3BIBAEMBIE
rpynnamu HOBOcTeM (news groups). HMudopmanma, nomenieHHas B TENEKOH()EPEHIIUIO,
CTAHOBUTCSA HA OMPENEIEHHOE BPEMS JOCTYITHA BCEM JKETAOILIMM.

IIporoxkoa nepenaun runeprexcra HTTP

Cayx0a WWW, kak n mobas nHas cereBas ciay:k0a, CTpOUTCA HA B3aUMOJEUCTBUH MAPEI

nporpamm: cepeepa u knuenta. [Iporpammer-cepsepsr WWW naszweiBarorcs Web-cepsepamu - onn
padoTarT HA KOMITBIOTEPAX, KOTOPEIE HA3BIBAIOTCA cemesblMu cepgepamu. B o0memM, 0mHO U TO
K€ CIIOBO cepgep, B 3aBUCHUMOCTH OT KOHTEKCTA, MOKET 0003HAYATEH TO JIM KOMIIBIOTED, TO JIH
IPOTrpamMmy.
[Iporpammer-kmientst WWW HazsiBatorca Web-Opaysepavu — OHM padOTarOT HA HAMIUX C
BAMH KJIMEHTCKUX KOMObeloTepax. Bzammoneiicteue mexny Web-cepsepom u Web-0Opay3zepom
IMPOUCXOIUT IO CIEIUATEHOMY TpuKIanHomy mpotokosry —HTTP (HypertextTransferProtocol,
NPOTOKOJ Mepemadn runeprekcra). Hecmorps Ha CTONMR MIMHHOE M CTPAIIHOE HA3BAHME,
npoToKoa HTTP 9pe3BpIuaiiHO TIPOCT — 3TO OJMH W3 CAMBIX MMPOCTHIX NPUKIATHBEIX MPOTOKOIOB
HNurepuera. CyTe ero B ToM, 4T0 Opay3ep MMEET OpaBO OOpPATUTHECA K CEPBEPY C 3amPOCOM, B
kotopom ykazan URL-aodpec Tpebyemoro pecypca. 910 moxker Oeith Web-cTpanuria, pucyHoOK,
OporpaMMHBEIN 00BEKT U T. . CepBep nepenaer Opaysepy 3aTpe0OBAHHBIN PECYPC, MOCIE YEr0
COEIMHEHUE PA3PEIBACTCSA 10 CICAYIOMIETO 3a1poca.

XML - osto pacumpsemsrd  s3eik pasmerkn  (Extensible Markup Language),
pazpaboTaHHeril crenuambHO Mt pasmemnienns wH@opmanu B World Wide Web, wapany c
HTML, kOTOpEIil aBHO CTan CTAHIAPTHBIM S3BIKOM co3manus Web-crpanun. B otawuame ot
HTML, BMeCTO MCMONMB30BAHUA OTPAHUUYEHHOTO HA0Opa OOPENENEHHBIX 3JIEMEHTOB BBl UMEETE
BO3MOJKHOCTE CO3JAaBAaTh BAmM COOCTBEHHBIE SJIEMEHTHI M IIPUCBAMBATH UM JHOOBIE UMEHA II0
Bamemy BeIOOpY. [Ipumeuanue: moapazymMeBaercs, 4TO UMTATENs JAHHOMW CTATBU XOTA OBl OUEHE
MOBEPXHOCTHO 3HAKOM C s36ikoM HTML.

XML pemaer psan npobnem, kotopeie He pemaer HITML, manpumep:

 [lpencraBnenue nOKyMEHTOB mo0OOro (HE TOJBKO TEKCTOBOTO) THMA, HAMPUMEDP,
MY3BIKW, MATEMATHIECKUX YPABHEHUH U T.1.

» CoprupoBka, GUALTpALIUA ¥ TOUCK UH(OPMAIHH.

« [lpencraBnenue uH(popmanum B CTPYKTYPUPOBAHHOM (MEPAPXUIECKOM) BUIE.

B 3aBuCHMMOCTH OT YpOBHA COOTBETCTBHUA CTAHAAPTAM AOKYMEHT MOKET OBITH "'BEpPHO
copmupoanueiM” ("well-formed"), mibo "Bamumaeim" ("valid"). BoT HECKOIBEKO OCHOBHEBIX
MPAaBUJI CO3JAHUA BEPHO CPOPMUPOBAHHOTO JOKYMEHTA!

 Kaxneni snmement XML pomkeH comepikars HAYANBHBIA M KOHEYHBIM TAT (1100
nyctod 1or Thunma <IAG />, KOTOPBIM MOKET HECTH WH(POPMAIMIO MHOCPEACTBOM CBOMX
aTpuOyTOB).

e JIro0O0U BIIOKEHHBIN SJIEMEHT OOJLKEH OBITH IMOJTHOCTBIO ONMPEAEIEH BHYTPH SJIEMEHTA,

» cocran S REHBIR AR e

CepTudmkar: ?Cﬂmmﬂ'mw,ﬁfmﬁm TOJBKO OOHH 3JIEMCHT BEPXHECTO YPOBHA.
Pranenen: WeRQrOp N ATERIENIUB uyBCTBUTENEHEL K PETHCTY.

Ecte Tpu OCHOBHEIX cmocoba cooOmmte Opaysepy, kKak OTOOpaxkars KakObld W3

AercrenessiambrX B aMit XN L -onemenToB:




o Kackammas tabmuma crmnenn (Cascading Style Sheet - CSS) wm pacmmpsemas
Tabmmia B popmare a3pika cruneBsix Tabmun (Extensible Stylesheet Language - XSL).

e (BaA3pIBAHME OAHHEIX. JTOT MeTond TpeOyer cozmanmsa HTML-crpanungsl, cBsA3pIBaHmsn
¢ He XML-nmokymenra u ycranonenusa Bzammonenctsul HTML-snemenToB ¢ snemenTaMu
XML. B pampuenmmem HTML-snementsr aBrOMarmuecku o0ToOpaxkaroT WH(OPMAIIAIO W3
CBA3aHHBIX ¢ HUMH XML-31emeHTOB.

« Hamucanue cuenapusa. 9tor meton Tpedyer coznanus HTML-crpanunel, CBA3bIBaHuA
¢ veu XML-gokymenra u nonyuenue pocryna k XML-snemeHTam ¢ moMOmipo KOoaa CleHapus
JavaScript mmm VBScript.

XML-npunoxenne OOBIYHO ONMPERENAECTCS CO3TAaHUEM OIMMCATENA THOA JOKYMEHTA
(DTD), xoTopeii aBngerca gomyCcTuMeIM KOMITOHEHTOM XML-nokymenrta. DTD ycranaBmiBaet
M OTIPENEAECT UMEHA 3JIEMEHTOB, KOTOPEIE MOTYT OBITH MCITOJIB30BAHEI B TOKYMEHTE, MOPAIOK, B
KOTOPOM SJIEMEHTHEl MOTYT IOSBIATHECA, U JOCTYIIHBIE K IMPUMEHEHHIO ATPHOYTHEI SJIEMEHTOB.
DTD o00pruno Bkmouaercs B XML-gokyMeHT B OrpaHUUMBAET KPYT SJIEMEHTOB M CTPYKTYD,
KOTOpeIe OynyT wucnons3oBareCa. Ilpumeuanue: npumoxenne XML Schema mno3zBomser
pazpabareiBate mnoapoOHeIe cxeMbl a1 Bammx XML-gJOKyMEHTOB € HMCHOJB30BAHUEM
crangaptHoro cuatakcnca XML u spmaerca ansrepratusout DTD.

A3pikn HTML u XML npemgnHasHadeHsl UL PEMIEHMSA pPAa3HBIX 3a7ad. Y UATHIBAS
mpekpacHyto crpykrypy XML u mecto, pearsao 3annmaemoe HTML B mpaktike Web-nu3aiina,
Ob1mo pemeno o0vegunnte HTML m XML. B pesynrrare nossunca XHTML. Ilosasaenue
XHTML o3nauaer, uto HTML nepeonpenenserca kak mpwioxkenune XML. Oraetne HTML
OOKEH MOIUUHATECA mpaBuiaam XML.

B Hacrosmiee BpeMsa 3aMETHO PACTET MHTEPEC K YIYUMIEHUIO TOTO, UTO MPEACTABIEHO B
Web-0Opay3epax u amsrepHatuBHBEIX ycrponcTtBax. Mpeomormas HTML 4.0, nepenecennas B
XHTML 1.0, mepexoauT B KOHLEMIUIO pa3padOTKH JOKYMEHTOB LI PA3HBIX TUMOB YCTPONCTB.

B Bepcun XHTML 1.0 obsa3arensHO cTporoe coOmMomeHHE MNpaBUI PA3METKH, 4YTO
CIIOCOOCTBYET YJIYUIIEHWIO CTPYKTYPHI M CHHTAKCHCA PA3METKH. JTO YPE3BBIYANHO BAXKHO, TAK
Kak B Hacrosmiee Bpems Web HWHTEHCHBHO BBIXOOUT 3a paMmku OpaysepoB. bymynmrii
MH()OPMATTMOHHBIN TU3AUHED TOJKEH OYIET YUUTEIBATE B CBOUX Pa3padOTKaX MHOTOYUCIEHHBIE
ATETEPHATUBHEIE ITOJIE30BATEIBCKUE YCTPOMUCTBA. JIOKYMEHTEI OOMKHEL OBITH JOTMUYHBIMH U
3CTETUYECKHM TPUBJICKATEILHBIMM B TAaKuX cpemax, kak nedmkeper, PDA (Personal Digital
Assistant - mepCoOHAIBHEIN TH()POBOM MOMOIIHUK ), COTOBBIE TEIE(POHEI U T.]I.

C nomombio TeroB HTMIMoxHo cBsA3aTh Jw00o0H 3jeMeHT Web-cTpaHHIbI
(HampuMep, TEKCT WIM PUCYHOK) € Kakum-muOo anpecom URL. Takue cBA3M HA3BIBAIOTCA
cunepccouikamu. Ilpu mpocmorpe Web-crpanumer B Opay3epe TEKCTOBEBIE THITEPCCBLIKA
BBIJIESIOTCS, CHHUM IIBETOM U MOIUEPKUBAHUEM (ECITI UCHONIB3YETCA CTAHIAPTHAA HACTPOUKA).
[Ipy miemuke n€BOM KHOTIKOW MEIIIM HA THIEPCCHIIKE MPOUCXOOUT 3arpy3ka apyroro Web-
DOKYMEHTA — TOTO, HA KOTOPBEIX yKa3eIBaeT anpec URL, 3aMMCaHHBIN B 5TOW THIEPCCHLIKE.

brmarogapa runeprekCTOBBIM CBA3AM BCE mpocTpaHncTBO WWW MOKHO paccmarpuBaTh
KaK €OQUHYI0 MAYTHHY, COCTOANIYIO W3 MHOKECTBA B3aMMOCBA3AHHBEIX AOKYMEHTOB. CeroaHs B
3TOM MAyTHHE HACUUTHIBAETCA O0JIE€ MATH MIJUTMAPIOB JOKYMEHTORB, M UX YHUCIO OYEHB OBICTPO
pacrer. Teopernueckn, Hauas padbory 8 WWW ¢ mpocMoTpa 0IHOTO-€IMHCTBEHHOTO JOKYMEHTA,
MOKHO OECKOHEYHO Oy KIaTh B HAYTHHE, IMOJIy4as BCE HOBYIO U HOBYIO nH(popmanmto. [Ipuemsr
Hasuranuu B WWW— sTo ormensHas tema mius 00CToATENIsHOro oOcyxkaenna. Hasuramms —
emie oqHa u3 pyukimii Web-0pay3zepos.

KimieHTCKkuil ckpunm - 5TO MpOrpamMMa, KOTOpas MOKET conpoBoxkaars mokymeHT HTML
WM HENOCPEACTBEHHO OBITh BHEAPEHHOW B HETO. JTA MPOTrPaAMMA BBIMTOJHAETCA HA KIMEHTCKOU
MAIIMHE TPU 3arpy3ke AOKYMEHTA WIM B IPYyro€ BPEMA, HANPUMEDP, KOTOAd aKTUBU3UPYETCSH
cceuika. [Tognepxka ckpunroB 8 HIML He 3aBuCHT OT s3BIKA CKPUTITA.

GG b/ RBRAMRAIOT aBTOPAM CPENCTBA YCHICHWS WHTEPAKTMBHOCTH JOKYMEHTOB

cepmq:&TI\rJ@p:HaﬁqgmaﬁjEEDEE?BASGﬂﬂEﬂﬂmmaE
Pranened: WeYORK BRI MOTS1® orenmBaTeCa BO BpeMs 3arpy3kM IOKYMEHTd W JHHAMHYECKH

H3IMCHATE CD,I[EP}KI«'IMDE ,I[DI{}’MEHTH.
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e CKpunTel MOTYT HCIOJB30BATECA B (popme ans o0pabOTKM BBOOUMEIX IJAHHEIX.
Jl3aiHepel MOTYT IMHAMHUUYECKH 3aMOJIHATE NOJIA (POPMBI B 3aBUCUMOCTH OT 3HAYEHHUM APYTHX
monei. OHM MOTYT MPOBEPATH, MOMANAIOT JIM BBEIECHHBIE MOAHHBIE B MPEAOIPENECTCHHBINA
MHUAMa30H 3HAYEHHUH, COOTBETCTBHE MMOJIEH U T.I.

e CKpuIITBl MOTYT BKJIHOYATECA COOBITMAMH, OKA3BIBAIOIIMMA BJIMAHUE HA JTOKYMEHT,
HApPUMEP, 3arPy3KO0H, BEITPY3KOH, (POKYCOM 3JIE€MEHTA, IEPEMENICHUEM MBIIIH U T.1.

e CKpUNTHEI MOTYT CBS3BIBATHCA C YIPABILAIOMIMMH AJIEMEHTAMU (POPMEI (HAMPUMEDP, C
KHOITKAMH) IS IPEACTABIECHUS 3JIEMEHTOB MOIB30BATENBCKOTO HHTEP(EUCA.

ABTOPBI MOTYT NpUKpEIATh K fokyMenty HITML nBa tuma ckpunros:

e CKpunTel, BBIIOMHAKONIMECA OJAH pa3 MNOpPU  3arpy3ke MOOKYMEHTA AareHTOM
nmonp3oBaresnd. Ckpuntel, omucaHHeie B osnemeHre SCRIPT, BemmomuAwTCA npu 3arpyske
noxkymeHra. Jlmg areHToB moOmp30BATENA, HE O0O0OpadaTERIBAIOMIMX CKPUITHI, ABTOPBI MOTYT
OMPENEUTE ATETEPHATUBHOE conep:xkumoe ¢ momoniesto snementa NOSCRIPT.

 CKpUNTHL, BBHIMOJHAEMBIE KAKIBIM Pa3, KOTAA MPOUCXOIUT ONPENEIEHHOE COOBITHE.

OJTU CKPUIITBI MOTYT HA3HAYATHCA PAAY OJIEMEHTOB C MNOMOMIBIO arpuOyTOB BHYTPEHHHX
COOBITHH

Jlts pacumpennit (pyHKIMA web-cepBepa mpuxomguTcs pa3padaTeIBATE CITEIMATBHBIC
MPOTPAMMEI, HA3BIBAEMBIE PpacHIHpeHUsIMH web-cepBepa win  web-pHIoKeHUAMH.
CymiecTByer MHOTO THHOB wWeb-mpunoskennii. OQHUM U3 TAKUX THUITOB PACIIMPEHUI ABIISIOTCS
CGI (CommonGatelnterface) npuio:xke HHfl, B OCHOBE KOTOPBIX JEKUT MCITONB30BAHUE OOMIETO
LTF030BOTO uHTEp(eiica. Takne NpuIoKeHus Mo JIMHAIOTCSA MPABIIAM [Tepenadd UH(popMarmm
no nporokony HTTP. CGIl-npunoxenne nomygaer B coorBerctBuu ¢ mnporokomom HTTP
uH(pOpMAIIHIO OT MOIB30BATENA, 00pabdaTeIBaeT €€ 1 BO3BpAIACT pe3yabrar 00paboTKu B BUAE
HTML-nokymeHnTa, CO3aHHOTO OTUHAMWYECKWM WIM B BHUAE CCBUIKM HA YK€ CYIIECTBYIOMINAM
OOKYMEHT WIH APYroM OOBEKT, Hampumep, rpaduueckoe mzodOpaxenue. OroOpaxkaemMbeid Ha
SKpAHE KIMEHTCKOTO KOMIBIOTEPA pe3ynsTaT HaseiBaoT web-crpanune. CGI - 5To mepsrii
00MIETPUHATEIA MHTEP(PENHC, CYUTAFONIMHCT KIACCHUECKUM IS CO3JaHUSA PACHIMpPEeHHH web-
cepepoB. CGl-npunoxkenus npencraBiaaoT cO00M 0OBITHOE KOHCOJIBHOE MPUI0KEHUE, KOTOPOE
OOMEHMBAETCS MAHHBEIMH C WEb-CEpPBEpOM uUepe3 TaK HA3bBAEMOE IEPEMEHHOE OKPYIKEHHE
BEIMOJTHAOMIEHCS MPOTPAMMEI (ITapaMETPHI ).

Henocratku CGI:

[Tpunokenne BBIMOIHAETCA B CBOEM aIPECHOM IIPOCTPAHCTBE, MO3TOMY CKOPOCTE €ro
B3aMMOIEHCTBUS C Web-cepBepoM HEBBICOKA;

OcCymecTBIATE 0OMEH JAHHBEIMU UEPe3 IMIEPEMEHHOE OKPYIKEHUE JOCTATOYHO HEY100HO.

Tem ne menee, 10 CMX MOP MIMPOKO PACHPOCTPAHEH M3-3a YHUBEPCATLHOCTH (ITOIXOIUT
nmon Bce u3pectHeie OC).

[lepenaua madopmanmmu 0T MOMB30BATENA, PAOOTAIONIEr0 HA KIMEHTCKOM KOMITBIOTEPE,
CGI-mpunoxennto 1 00paTHO BEIMOMHAETCS 0OBIUYHO TAK:

1) B HTML-nokymenTe, KOTOPEIN CO3AA€TCA 1 BBOAA MH()OPMALIUH, TPEAHAZHAYEHHOM
mis 00paboTku, pazmeniaercsa gopma BBOAA. Ita (popma COCTOUT M3 HEOOXOIUMBIX AJIEMEHTOB
yOpaBJIeHUA, MOA0OHBIX TE€M, KOTOPHIE HCMOJB3VIOTCA B MPWJIOKEHUAX, pa3padaThBAEMBIX C
ucnomp3oBannem cucremsl Builder(Delphi). Kaxmomy snemeHTy ympaBieHMs TPUCBAaUBAETCS
UM, UCITOJIB3YEMOE Ui CCBUIKA Ha JJIEMEHT YHOPABJICHHUA W U UACHTU(PUKAIMKA 3HAYCHUN
atpu0OyTOB 531eMEHTOB. Kpome TOro, B 3ToM (OopMe MPEAYyCMATPUBACTCA KHOMKA, KOTOPYIO
CIEAyeT Hak)are mociae 3amoaHeHusas (opmel. Korma monp3oBaTens 3amoiaHAET (POPMY H
HAKUMAET YKAa3aHHYK KHOMNKY, naHHeie nepenarorcs CGl-npumokenuro, MeCTOHAXOXKIEHUE
KOTOPOTO 3aJa€TCA B ONMUCAHUMN (POPMBEL.

2) CGl-npunoxenue mnoiayuaer cornacHo nporokonxy HTTP manueie w3 smemeHTOB

(popmEL %ﬁ%w%%ﬁgmema 3HAYCHHUE.

Cepruurar:  2CoRpoflovstesoBpabrriaiorooryennbIx nanHeIX CGI-npunoxkenue cozgaer HIML-nokyment
RSN monett{der G BT AR praEnit moTok BRIBOma. JroT cdopmuposanHeliit HTML-mokymeHT

3aTEM ABTOMATHUECKH IEPENaeTCcs Web-CEpBEPOM MOIB30BATEN0 M OTOOpaxkaeTcs kak web-

ﬂEﬁCTE”@fﬁﬁﬁlf?ﬂﬁ% EOTHEHTCKOM KO MITIEIOTCPC.
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IIpakTHueckoe 3ansaTHe 18
Web-y3iibl.

Ilean: nate cTyaenTy OCHOBHEIE cBeaeHus 0 Web-yamax, browser-mporpammax, caiTax,
KOOPAMHAIIMOHHBIX Tpymnmax, npoBamaepax. WEB-cepeepax. DNS — cayx0be; cnocobax
oprammanuu Web-y3ma, ucnons3oBanus bpayzep — mporpaMMel, OCHOBHBIE M TOTIOTHUTENEHBIE
(pyHKIMN BEO-CepBepa.

Teopernueckast yacTs:

[Tonnmanue Web-TexHOMIOTHII MO3BOMSET MOIB30BATEMO Y(PPEKTUBHO MCIIOIB30BATH
HNurepuer B CBOEH O€ATEILHOCTH BO BCEX Cepax.

Web-y3mp1, browser-mporpamMmel, CalTbl, KOOPAWMHAIMOHHEIE TPYMIEI, ITPOBANIEPHI.
WEB-cepBeprr. DNS — ciyx0a.

Web-y3ner (caiit) - 510 HabOpel CcBA3aHHBEIX Web-cTpanuil, pa3MenieHHBIX B OJHOM
OOMEHE. Y3JIbl OOBIYHO HOCBAMIAIOTCA KAKOM-TO OINPENECICHHOW TEME, HAmpuMep, O0OMEHy
MHEHHMSIMH MO MOBOAY mpodnem co3zmanus Web-cTpanutl, pa3muaHeEIM BUIAM PAa3BICYECHUAN U T.
I.

Web-y3161 MOTYT Takike BKIFOYATE CBA3KM C OPYTUMH y3aamu. Bce 3T0 M mpUBOIUT K
CO3IaHWUI0 MH(POPMALIMOHHON BCEMUPHOU 'TTAYTHHEL .

[Tepsrrit mokyment Web-y3na Ha3siBaeTCsa HauaapHOW (MM OCHOBHO# ) cTpanurieil (home
page). HauanpHas cTpaHuna COIEPKUT CCBUIKM HA BCE OCTAIBHBIE JTOKYMEHTHI BTOPOTO YPOBHSL.
Tak xak cBA3M MEKIY CTPAHUIIAMHA MOTYT OBITH OUEHB CIIOKHBEIMA W eb-Tr3aifHepsl moas3yioTes
Kapramu y37a, 4ToO0sI pa3o0parecsa BO BCEX BO3MOKHBIX ITyTAX CJIEIO0OBAHMA.

Ha xaxmoit Web-crpanume cienyer pacmonarate He 0omee 10 cCBIIOK HA CTpaHUIIE, C
KOTOPBIMA OHA4 HEMOCPEOCTBEHHO CBfA3aHA. bomnpmiee KOMMYECTBO  CCBUIOK  ILIOXO
BOCTIPUHUMAETCA TOJIb30BATENIEM; KPOME TOT0, AU3aliHEpPYy TOXKE CIOKHO paboTare ¢ TaKuMm
TPOMO3IKHUM JOKYMEHTOM.

Web-y3en ¢ 00mbpmmM KOJTMUECTBOM CTPAHUIL TOJDKEH OBITH OPraHu30BaH 00JIee CI0KHO.
CeBa3u MEXKIOy CTPAaHUIIAMH PA3HBIX YPOBHEH HOBTOPSAIOTCA, IIPU TOM CO3JAETCA KapTra y3ia,
KOTOpas BRITVIAAUT MPUMEPHO KaK reHeaorngeckoe aepeso. Web -y3en, comeprxanmii 6omee 10
TOKYMEHTOB, MOKET OBITE OpraHu30BaH o TPEM YPOBHAM.
B Takom cioywae kaxnasd CTpaHUIA BTOPOTO YPOBHSA ABJAETCA JOYEPHEH IO OTHOHIEHWUIO K
HAYAJIBEHOU CTPAHULIE U POOUTEILCKON AJI CTPAHULL TPETEETO YPOBHA, KOTOPEIE C HEU CBI3AHEL.
OTOT OPUHIMO MOKHO HOBTOPATE OJIA YETBIPEX, IATH WINM 00JIE€ YPOBHEH, B 3aBUCHUMOCTH OT
qHCiIa JOKYMEHTOB Ha Y3JI€.

Cozmanne Web-y3ma — 3TO ZOCTATOYHO TPYIOEMKHI MPOTIECC, TPEOYIOMMI He TOIBKO
OOoMpmIMX 3arpar BPEMEHU, HO M OOmMpHBIX 3HaHUU B oOmactu pazpadotku. [Iporpamma
FrontPage wner nHaBcTpeuy paspabordumkam, OPENOCTABILAA B UX PACHOPSIKECHUE CPEICTBA,

HpHEBHHﬁéW%@MWMH BpPEMS, 3aTPAUMBAEMOE HA co3nanue npoekra. Cpenu HUuX
Ceprud HOTTHITID VK MPGECTEOE HIA0NoR0R:sa MacTepoB 1o co3manmto Web-crpanmn, (peitmos, Web-

Bn E'D'Eﬂq;’l_?.ﬂﬂﬂeﬁg%%ﬁﬁ%ﬁ% AnekcaHgpoBHa
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bpay3ep — nporpaMMa yCTaHOBJIEHHAS HA Ka)XOIOM KOMIIBIOTEPE MMEIONIEM NOCTVYII B
CETh UHTEPHET.

[Tpu momon Opay3epoB BBl TOJIydYA€TE€ BO3MOKHOCTE HOPOCMATPUBATE WHTEPHET
CTPAHWUYKH W OBITH MOJHOIEHHBIM ITOJB30BATENEM CeTH. (CTaHIAPTHEIM, MOCTABISAEMEBIE C
cucTeMOd Opay3epsl, Ha CETOOHAMHWM JOEHbB HWMEIT 3aMEUYaTelbHEIE OEeCIUIaTHBIE
AIETEPHATUBEL, KOTOPBIE MOKHO CKAdark.

Homas Bepcusa Opayzepa Opera 11.00.1055a Portable nomnep:xuBaer BUIKETHI-
pacmmpenusa (extensions). C momMompro 3THUX MOAYJIEH, KOTOPEIE BCTPAMBAIOTCS B Opayasep,
MOJIL30BATEIN MOTYT HOJYYHMTh JOCTYH K Pa3IMIHOMY (PYHKIMOHATY, KOTOPBIH HEZOCTYIIEH B
crangaptHou Bepcuu Opera. [lannas cOopka Bkmodaer B cedA MOCIEIHIOI BEPCHIO Opaysepa
Opera 1 TOMHEIM KOMIUIEKT IDTATMHOB, HEOOXOIMMEIX I KOM(POPTHOTO ceppuHTa B UHTEPHETE
(ncrmonmp3oBaace cobopka Plugins for Opera m AntiBanner for Opera). Taxxe macTpoen anTu-
OaHHEp, KOTOPBEIM MNPENOTBPAIAET 3arpy3Ky TaK HAZOEBHIMX BCEM PEKJIAMHBIX OJIOKOB
(banHepoB) Ha calitax W OJOKUPYET BCIUIBIBArONIME pexnamueie okHa (popup m clickunder)!
Opera — omuH M3 cambeiXx OBICTPEIX M THOKMX B HACTpOMKE Opay3epoB. [|O0mOMHUTENBHO
ONTUMM3UPOBAHHBIA MeXaHu3M 00paboTku javascript cran OsicTpee.

Google Chrome - BeO-Opayzep npomsBoactBa Google ¢ OTKPBITEIM MCXOIHBIM KOTOM,
COUECTAIONIMH MOONIEPKKY HOBEUMMX BEO-IPUIOKEHMH U yIOOHBIM IMOMCK C BBICOKOH
CKOpPOCTEIO U cTadmipHOCTRIO. M3 ocobennocrenn Chrome pazpaborumky 0COOEHHO BBIOCISIOT
W30JIMPOBAHHBIE BKIAIKH, NpPEIOTBpamarnmpe coOom padoTel MporpaMmel U 00eCHeYUBArONIIIE
OoJie€ HANEKHYIO 3ANIUTY OT OMNACHBIX CAUTOB.

Be0d-ceprep (web-server) - 5To cepBep, OTBEUAIONIMI 34 TpUEM B 00pabOTKy 3ampoCcoB
(HTTP-3anmpocoB) OT KIMEHTOB K BeO-cauTy. B KadecTBe KIMEHTOB OOBIYHO BBICTYHAIOT
pazmuuHeie BeO-Opaysepei. B otBer BeO-cepBep Beimaer wimenram HITTP-orersr, B
OompumncTBE  CiyuaeB, Bwmecte ¢ HTML-ctpanmnen, koropas MOKET COOEpPKATh:
BCEBO3MOIKHEIE (PAIITEI, KAKME-TO M300paKEHNA, MEAUA-TTOTOK WIH MOOBIE IPYTHE JAHHBIE.

Taxxke BeO-cepBep BEIMOMHAET UCIIOMHEHNE CKPUIITOB, HampuMep, Takux kak CGI, JSP,
ASP u PHP, kxoropeie oTBE€UaroT 3a OpPraHM3aiMio 3ampoCOB K CETEBBIM Cayxk0am, Oazam
OAHHBIX, JOCTymy K (paimam, NEPECBUIKE JIEKTPOHHOM ITOYTBI M APYTHUM  IIPHIOKECHUAM
SJIEKTPOHHON KOMMEPIIWH.

Tepmun BeO-cepep Takxke TIPUMEHACTCA K  TEXHUUECKUMM  YCTPOMCTBAM M
OPOrPaMMHOMY 00ECIEUEHNI0, KOTOPBIE BBIMOMHAET (DYHKIWK BeO-cepBepa. ITO MOKET OBITEH
KaKOH-HUOyAh KOMIOBIOTEP, KOTOPHIM CIENWATBHO BBIAEIEH W3 TPYNOBl MEPCOHATBHBIX
KOMIOBIOTEPOB WM padodas CraHnusA, HA KOTOPBIX YCTAHOBIEHO W padOTAET CEPBHUCHOE
IPOrpaMMHOE 00eCIeYEeHIE.

KimieHT moms30Barensa, KOTOPRIM HPEMMYIIECTBEHHO SBIAECTCSA BEO-Opaysep, mepemaet
BeO-cepBepy 3anpoCkl HA MOJIyYEHUE pecypcoB, o0o3HaueHHeix URL-agpecamu. Pecypcrr - 310
HTML-crpanutel, i poBoit Meaqua KOHTEHT, MEANA-TTIOTOKH, PA3JIMIHBIE N300pakeHns, (aiisl
OAHHBIX, WK JIOOBIE OPYTHUE JAHHBIE, HEOOXOAUMEBIE KIMEHTY. B OTBeT BeO-CepBep mepenmaet
KJIMEHTY 3aMPOMIEHHEBIE UM JaHHEBEIE. ITOT 0OMEH MPOUCXOauT ¢ momomnieio mpotokona HTTP.

HTTP (anrn. HyperText Transfer Protocol - mpoTokon mepemaum rumeprexcra) — 3TO
CETEBOM IMMPOTOKOJ MPUKIATHOTO YPOBHA NEPENaun TaHHBIX. OCHOBHBIM MPUHIUIIOM IIPOTOKOIA
HTTP saBaserca TEXHOIOTHA «KIMEHT-CEPBEP», ODecCHmeunBaromias B3aUMOJEUCTBHUE CETU U
MOJIB30BATEIA.

B cmyuae mamoit opraHm3aiuu BeO-cepBep MOKET OBITH HETOCTHOM CUCTEMOH, KOTOpas
Oyner cocrosats u3: HTTP-cepBepa — cayxur mas 3anpocoB k BeO-crpanuniam, FTP-cepeepa —
npuMeHseTcs A 3arpy3ku (paiinos uepe3 Muarepner, NNTP-cepsepa — BeImomHAET DOCTYM K
rpymaM HOBOCTEH, a Takxke SMTP-cepeepa - 11 3IEKTPOHHOM MOYTHI.

OcHOBHEIE 151 IDOITOJTHUTEIEHBIE ( yHKIIAM BeO-ceprepa:

an%%ﬁggﬁgmm@anpﬂmﬂ or BeO-OpayzepoB mo mpotokony crangapra HTTP c¢

CepudbHETIOZIBIOBAAMEMCereBERONIPOTOROHOB TCP/IP;
snanenew: WOV s OIS T8¢ ka u oTCRIIKN (paiiyIoB C TUIEPTEKCTOM WJIM KAKMX-THO0 MTOKYMEHTOB
B Opay3ep mo nmpotokoxy HTTP;
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- OOcmyxuBanne m o0paborka 3ampocos, Tuma: mailto:..., FTP, Telnet m ..
- 3anyCK NMPUKIAJHEIX MPOTPaAMM Ha BEO-CEpBEpE € MOCHEOYIONIEN MEpEeaadued U BO3BPATOM
mapaMeTpoB 00padboTku gepes cranaapt uHrepdeiica CGI;
- Pabora n o0cny)knBaHHEe HABUTALIMOHHBIX KapT n300paxennu (Image map);
- 3arpyska Java-npuio KeHuH;
- ADMUHUCTpAIs U ONIEPATUBHOE YIIPABICHHUE CEPBEPOM;
- ABTOpM3anMsA MOJB30BATENIEH U UX AyTEHTU(DUKAIHS;
- Begenuwe perucTpanMOHHOTO JKypHaIa OOpameHud nOIb30BATENEH K pPa3TUUIHBIM
pecypcam;
- ABToMaTu3upoBanHasa padbora BeO-CTpaHuil,
- [Tonpepicka cTpanuil, KOTOPEIE TEHEPUPYIOTC JUHAMAYECKH;
- [Tognepxka padotsr mporokona HTTPS s 3aniumieHHBIX COeIMHEHUH C KIIMEHTaAMU.

Config

Browsers Slaves

Be0-0Opay3epsl mogaep:xuBaroT CBA3E C BED-CEpBEpaMHU € MOMOIIBI0 OTPOTOKOJIA ITEPEIATH
runeprekcToBeix coobmiennit (HypertextTransferProtocol, HTTP). 3to mpocroit mpoTokos
3apOCOB U OTBETOB UL NMEPECHUIKK MH(OpMAnUHU ¢ ucnoyas3oBanuem nporokona TCP/IP. Beo-
CEpPBEpP MOIyYaeT 3ampoc, 0O0Hapy)uUBaeT (paill, MOCBUIAET €T0 Opay3epy, a 3aTeM pa3phIBAET
coequnenue. ['paduueckas wHpoOpmalmsa, KOTOpas MMEETCA HA CTpaHule, oOpadareiBaeTcs
TakuM ke oOpazom. [lanee nacraer ouepens Bed-Opay3epa BEIBECTH HA MOHUTOP TOJIB30BATETS,
3arpyxeHaeid n3 cetu HITML-gokymenr.

Kpome HTML-crpanun u rpaduku, BeO-cepBepsl MOTYT XPaHUTE JTHOOBIE (DAIUIBI, B TOM
UHUCJIE TEKCTOBBIE, MOKYMEHTHI TEKCTOBBIX IMPOLECCOPOB, BUACO(ANIBI U ayaHOUH(OPMAIIHIO.
Ha cerognsmHuil O€HB, €C/IM HE YYWUTBHIBATH AHKET, KOTOPHIE 3amOJHAIOT MOJIB30BATENH,
OCHOBHAs 4acTh BeO-Tpauka mepemaercs B OJHOM HAMPABICHUM - Opay3epsl CUWUTHIBAIOT
(paiuter ¢ BeO-cepepa. Ho 5TO momoKeHNE M3MEHUTCA MOciae OOmEero NpuHATHA OMUCAHHOTO B
npoexkre HTTP 1.1 meroma PUT, kortopsiii mo3Bomser 3amuceiBaTh (paiyiel HA BeO-ceprep.
Ceroansa meron PUT ucnome3yercs B 0CHOBHOM HOJIB30BATEIISIMH, CO3IAIONIUMHA BEO-CTPAHULIEL,
HO B IIEPCIIEKTUBE OH MOKET MPUTOJUTECA U OCTAIBHBIM MOJIB30BATEAM A1 0OpPaTHOM CBA3M C
MH(POpPMATMOHHEIMH TIeHTpamu. 3ampocel merogoM PUT mamuoro mpomie, uem 0OBIKHOBEHHAA
POST 3arpy3ka (aitnoB Ha Be0-cepsep.

Ha BeO-cepepe Takke BBINOJMHAIOT CBOK pPAa0OTy pasnu4dHBIE  IIPUJIOKEHUS,
HAHOOJIBIIYIO MOIYJLIPHOCTE CPEAU KOTOPBIX, MOJYYWIM HNOUCKOBUKU MU CPEICTBA CBS3H C
Oazamu manHHbBIX. [lnda pa3pabOTKM STHUX OPWIOKEHWM OPUMEHAIOTCSA TAKHME CTAHOAPTEHI, KAk
obupmi nutro30Bou nHTepdenc (CommonGatewaylInterface, CGI), s3eiku cienapuer JavaScript,
a Takke sA3pIku mporpammupoBanus Java m VisualBasic. Kpome unrepdeiica cranmapra CGl,

HEKDTDpHﬂGme aboTunku BeD-cepBepOB  CO3maM  MHTEP(PENCHl  OPUKIATHOTO
JJIEKTP Vil A8
,:;u:;,,,tqpurggwﬁcp%@i .- (I o FAKHE KAK, HANPUMED, Netscape Server API u Internet Server API,
BnanenKOTOPEISo¢O3manbrekommanaMu  Microsoft m Process Software AG. 3t uHTep(encs

MO3BOJIAIOT Pa3padOTIYMKAM HEMOCPEACTBEHHO O00pamarbCa K KOHKPETHBIM (PYHKIMAM BeEO-

Neicran€@PBEPALS 2022 1o 19.0s HEKOTOPBIE BeO-cepBephI 00manaroT CBS3YIOTIIUM

-
|
g,



Ceptidu

Bnane:

MNelcTen

mporpamMmMHbeIM oOecieuenmem (middleware) mns momxmrouenms Kk 0azaMm maHHBIX, padoTta C
KOTOPBIMHM MOKET NOTPE0OBATH MPO()eCCHOHAIBLHBIX 3HAHUW B MPOTPAMMH POBAHUH.

DNS — cayx0a.

Ciyx0a nomennsix umeH (DNS) - sto nporokon pazpemenns umen misa ceren TCP/IP,
Takux kak Hurepuer. DNS-cepBep comepur cBemeHUs, ¢ MOMOINIBIO KOTOPBIX KIIMEHTCKUE
KOMILIOTEPEI MOTYT pa3pellars JIETKO 3anmoMuHaronmecs OykBeHHO-mm(ppoBeie DNS-nmena B
[P-anpeca, nCronp3yemeie KOMITBIOTEPAMU 1A CBA3U APYT C APYTOM.

KoHTpo/IbHBIE BOIIPOCHI

. Paznumia mexxny Web-yzmavmm u Web-crpanmanvm

. bpayzep — nporpamma

. Oynkumm Bed-ceprepa

. IIpoTokonom, obecneunBaroninii CBA3s BeO-Opaysepa ¢ Bed-cepBepamu
. punimn opranmsanmm DNS — cmyxOb1

n o W o —

YuyeOHO-MeTOIHY ecKOe H HHPOpMALIHOHHOE oDecTieyeHHe THCIUIIIHHbI

5.1. IlepeyeHb OCHOBHOH H [IONOJHHTE/ILHOH J/IHTEPATYpPbLI, HeoOXOAHMMOMH 14
OCBOCHH S IHCHHUILIHHbI

5.1.1. llepeyeHb OCHOBHOM JIHTEPATYPbI:

1. bepmun A.H. TenexkOMMYyHHUKAITMOHHEIE CETU U YCTPOMCTBA | DJIEKTPOHHEIN pecypc]/
bepmmn A.H.—  Onexkrpon. TekcroBeie  paHHele.—  M.:  Hurepuer-YauBepcurer
Mudopmatmonnex  Texwomormit (MHTYWUT), 2016.— 395 c¢— Pexum pgocryma:
http://www.iprbookshop.ru/52197 — 3BC «IPRbooks», mo mapomo

2. 3umanrupoBa JI.O. BeiuuciuTensHBIE CHCTEMBI, CETM W TEAEKOMMYHHKAIIMH
| DMEKTPOHHEIN pecypc]: yueOHo-meromuueckoe mocobdbue/ 3manruposa JI.D.— IDaEKTpoOH.
TEKCTOBBEIE maHHele.— (CaparoB: By3oBckoe obOpazoBanme, 2015.— 150 ¢.— Pexum pocrtyna:
http://www.iprbookshop.ru/31942.— 5BC «IPRbooksy, mo maposmo

3. HosukoB H).B. OCHOBEI TOKaIBHEIX ceTeH [ DnekTpoHHB pecypce]/ HoBukos HO.B.,
Konmparenko C.B.— DOnekrpoH. TtekcroBeie panHeie.— M.: HWurepuer-Yuusepcurer
Nudpopmammonnex Texnmomormu (UHTYUT), 2016— 405 c¢— Pexum pocryma:
http://www.iprbookshop.ru/22425.— 3BC «IPRbooks», mo maposmo

5.1.2. llepeyeHb JONOJTHHATEILHOH JTHTEPATYPbI:

1. CoBpemennsie WH()OPMALMOHHBIE TEXHOIOTMM OJJIEKTPOHHBIM pecype : yueldHoe
nocodue / C.C. Merteko / JI.A. Peneuko / U.A. KopomekoBa / A.P. BamoTun / A.Il. Anekcees ;
pen. Al AnekceeB. - Camapa : IloBOKCKMH TOCYOAPCTBEHHBIM  YHUBEPCHUTET
TeneKoOMMyHUKaImi 1 napopmatuku, 2016. - 101 c. - Knura naxogurcs B 6azosou Bepcun IbC
[PRbooks., 5K3eMIIIIIPOB HEOTPAHWY EHHO

2. Cymnuein FO.M. KommerorepHbl€ CETH |DNEKTPOHHEIM peCypc|: METOIN4eCKHe
ykazanusa k maboparopueiM padoram/ Cunnnpin FO.M.— DnexkrpoH. TEKCTOBBIE HAHHBIE.—
OpenOypr: OpenOyprckui rocynapcrBeHHbii yHuBepcurer, ObC ACB, 2014.— 114 c.—
Pexxum mocryma: http://www.iprbookshop.ru/51533.— 35BC «IPRbooks», mo maposmo

3. Uekmaper HJ.B. BrruucnurensHeie CHCTEMBI, CETH MW TEIEKOMMYHHUKAIIAU
| DnexkrponHsiil pecypc|/ Hekmaper FHO.B.— Snekrpon. TexcroBeie nannsie.— M.: JIMK Ilpecc,
2013.— 184 c¢— Pexum pocryma: http://www.iprbookshop.ru/5083.— 3BC «IPRbooks», mo
napomo Crporano, M. Il. Undopmanmonnsie cetn n rtenekoMmyHukanuu |[lekcrt] : yuaeO.
nocobue / M. I1. Ctporanos, M. A. lllepbakos. - M. : Bercmas mkomna, 2013. - 151 c.

5.2. IlepeueHb Y4eOHO-MeTOTHYECKOIr0 oO0ecleYeHHS CAMOCTOATE/ILHOH PpadoThI
00yyar muxcsd 1o JUCIHHILIAHE (MOIVJII0)

1. Meroguueckne peKOMEHIAIMN [0 BBEIITOJIHEHHUIO NMPAKTUIECKUX Pa0O0T MO OUCIIUILUINHE
{{HHQ)Gp O HO KOMMY MY HAKAIIMOHHEIE TEXHOIOTHI.
ar 2002pMeTomrueciiie’ PEKOMEH FAIINI TT0 OPTAHW3AIMN CAMOCTOSTEIRHOM padOTHEl CTYAEHTOB
"Tto mr Crin e’ {JHHQ)bpmuHDm{D KOMMYHHKAITMOHHBIE TEXHOJIOTHI .

5.3. Ilepeyenr pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAIIHOHHOH  CeTH
«VInTepHET», " HEOOXOTUMBIX /ISl OCBOe HUSI JHCHHILTHHBI (MOIYJIsI)




HNudopmannoHHEIE CIPABOYHEIE CUCTEMEL:
1. http://biblioclub.ru - 9BC «Yuusepcurerckas oubdbmmorexka OHITAVH»
2. http://www.iprbookshop.ru - 9BC IPRbooks

3. http:/biblic-online.rw/ - 39BbC «Biblio-online.ru» w3marenscrBa «HOpaitT»
ONLINE»

4. http://www.intuit.ru - UurepHeT-yHUBEPCUTET TEXHOIOT HH
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1. O0mme mojoxkeHUd

CamocroarensHas pabora - mIaHupyemas yueOHas, y4eOHO-HCCIeqoBaTEIbCKAas,
HAyYHO-MCCIEI0BATENLCKAA padoTa CTyAEHTOB, BEITOIHAEMAS BO BHEAYAUTOPHOE (ayIUTOPHOE)
BpEMA MO 3aJaHUI0 M IIPU METOIMYECKOM pPyKOBOJACTBE IIpEnmogaBarenst, HO 0e3 ero
HEMMOCPEACTBEHHOI0 y4JacTHs (IIPHM 4YaCTHYHOM HEIMOCPEICTBEHHOM YUYaCTHH NPENONaBaTels,
OCTABJIAIONIEM BEAYIIYIO PO 32 pPabOTON CTYAEHTOB).

CamocroarenpHas padora crynenros (CPC) B BY 3e ABnAerca BaxHBIM BUIOM Y4EOHOU
M HAYUYHOM JedATenpHOCTH  cryaeHta. (CamocrofrensHas padoTa CTYOEHTOB  WTPAET
3HAYUTENBEHYIO POIb B PEUTHUHTOBOM TEXHOJIOTUHM 00ydeHU .

K OCHOBHBIM BHJIAM CAMOCTOATEILHOU PA0OTEI CTYJIEHTOB OTHOCSTCA:

— (OopMUpPOBAHME W YCBOECHME COAEPKAHMA KOHCIEKTAa JIEKIUM Ha Oazse
PEKOMEHIOBAHHOM  JIEKTOPOM  yu€OHOM  JUTEPATyphl, BKIOUYad  HWH(OPMAIMOHHBIE
00pa30BATENBHBIE PECYPCHI (AIEKTPOHHBIE YUEOHUKH, ATEKTPOHHEIE OMOMMOTEKN U 1. );

— HAIMMCAHME TOKIAI0B;

— NOATOTOBKA K CEMUHApaM, MPAKTHYECKUM U J1ad0opaTOpHBIM padoTam, ux 0(hOpPMIECHHE;

— COCTABJIEHHE AHHOTHMPOBAHHOTO CIINCKA CTATEH W3 COOTBETCTBYIONIMX JKYPHAJIOB IIO
OTpacCIAM 3HAHUH (MIETATOTMIECKHUX, TCUXOJIOTUUECKUX, METOTUUECKUX U 1. );

— BBITOJTHEHUE YIEOHO-UCCIET0BATENLCKUX PAOOT, MPOEKTHAS IEATEIBHOCTE;

— NOATOTOBKA MPAKTHUYECKHUX Pa3pabOTOK M PEKOMEHIAIUN IO PEHIEHHI0 HpOoOJIEMHOM
CUTYyAallHH,;

— BBIMOJIHEHUE OOMANIHUX 3a0aHUil B BUAE PEIICHUA OTACILHBIX 3a7ad, IIPOBEICHUS
TUIIOBEIX PACUYETOB, PACUETHO-KOMOBIOTEPHBIX W HMHAUBUAYAIBHBIX pPadOT HO OTAEIBHBIM
pazmenaM CoOepKaHua TUCIMILUIMH U T.1.;

— KOMITBIOTEPHBI TEKYIIMI CAMOKOHTPOJb W KOHTPOIb YCIEBAEMOCTH Ha 0Oase
SIEKTPOHHBIX 00yYarONINX U aTTECTYIONINX TECTOB;

— BBIITOJIHEHHE KYPCOBEIX pad0T (IPOEKTOB) B pAMKAX AUCIIAILINH;

— BBIITOJIHEHHUE BEIMTY CKHOM KBATU(PUKAIIMOHHON pa0OTEI U JIp.

Meronuka opraHm3anmum CaMOCTOATENLHOW PA0OTHI CTYIAEHTOB 3aBUCUT OT CTPYKTYPHI,
Xapakrepa U O0COOEHHOCTEHW M3yuaemMoOu OUCHUIUIMHBEI, 00BbEMa 4acOB HA €€ U3yUYEHHUE, BUOA
3aMaHUN IS CAMOCTOATENBHOM padOTBI CTYAEHTOB, MHIMBUAYAIBHBIX KA4E€CTB CTYAEHTOB U
yCIOBUM y4€OHOH AEATEIBHOCTH.

[Tponiecc opranmzamt  CaMOCTOSTENRHOW PA0OTHI CTYAEHTOB BKMOYAaeT B el
CJIENYIOILIME STAITBI:

@ 1OIrOTOBUTENEHEIN (ONPENENeHNue IENEH, COCTABJIEHHE NPOTrPaMMBI, MOATOTOBKA
METOINYECKOTO 00eCIeYeHsA, NOAr0TOBKA 000pyI0BaHNA);

@ OoCHOBHOU (peanu3anys OpPOrpaMMEL, UCIOIE30BAHNE MPUEMOB IMOMCKA UH()OPMALINH,
yCBOCHUsA, NEPEPA0OTKH, TPUMEHEHUA, IMEPEIadyu 3HAHWM, (UKCUPOBAHUE PE3YILTATOB,
CaMOOpraHu3aIysa nporecca padoTsl);

@ 3aKIOYNTENBHBIN (OIEHKA 3HAYMMOCTH M QHAJIN3 PE3YJIbTATOB, UX CHCTEMATH3AIlNA,
orneHka H(P@PEKTUBHOCTH HOPOTPAMMBEL M NOPUEMOB padOTBEI, BBEIBOABI O HANPABIECHUAX
ONTUMM3ALIUU TPYOa).

CamocrosarensHas pabdora mo aucnumwmHe «MHabopMannoHHo-KOMMYHUKAITMOHHBIE
TEXHOJIOTHM» HANPABJIEHA HA (DOPMUPOBAHUE CIEAYIONIMX KOMITeTeHIIHIi:

Konx, (hopmymipoBka Kon, popmymupoBka nugukatopa | Ilmanupyemsie pe3ynbTaThl
ONWUCAH
KO mgﬁ% EWCHD 00yd4eHMA M0 TUCIIUILIUHE
Ceptvfpukar: 2C0000043E9ABBB952205E7BAS)0060000043E (M'DI[}’HPD)-J
Bnananeu: llleGayxoea TaTeAHa AnexkcaHgpoBiia EﬂpﬂKTE‘pH?.}’fDHJ,HE ITANBI
(popMupOBaAHUA
Henctputenen: ¢ 19.08.2022 no 19.08.2023 KDMHE‘TEITL[I’TFI, HH,I[HI{HTDPCIE
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IPUMEHSTE
MH(pOpMaMOHHO-
KOMMYHUKAIITMOHHBIE
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OTE€UECTBEHHOTO
MPOU3BOJCTBA,
pemeHus
npo()eCCHOHATEHOM
NeATeNbHOCTH

CrmocoOen

cpencTBa
"

I
3amau

nJ-1. OIIK-2 [Tonumaer
COBPEMEHHEIE HMH()OPMAIIUOHHEIE
TEXHOIOTUU U IIPOTPaMMHEIC
CpencTBa, B TOM qucie
OTEUECTBEHHOTO OpPOU3BOJCTBA
pu pELIEHUH 3amaq
npo(peCcCHOHATEHOU

OeATEIbHOCTH.

3HaTh: HMHPOPMAIMOHHO-
KOMMYHHKAI[HOHHEIE
TEXHOJIOTH, IIPOTPaAMMHEIC
Cpencrea CHCTEMHOTO |
NPUKJIATHOTO HA3HAYEHUA, B
TOM YHCIIE€ OTEUYECTBEHHOTO
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3NEKTPOHHOW NoAnnChIo

NJ1-2. OIIK-2 Ymeer BrIOMpars
COBPEMEHHEIE  HMH()OPMAI[UOHHEIE
TEXHOJOTMHM W OPOTPAMMHEBIE
CpencTBa, B TOM quCIe
OTCUHCCTBCHHOTO OpON3BOACTBA
pu pelIeHUH 3amaq
npo(peCCUOHANBEHON OEATENBHOCTH

006000004 3E
Ha

3HATH: COBPEMEHHEBIE
MH(POPMAITMOHHEIE
TEXHOIOTHH 1%}
NPOrpaMMHEIE CPEICTBA, B
TOM UHCIIE OTEUECTBEHHOTO
MPOU3BOACTBA MPU PEMIEHUU
3anad  mpo(ecCHOHATBEHON
NEATEIBHOCTH
YMerh:
COBPEMEHHEIE
MH()POPMAITMOHHEIE
TEXHOIOTHH 1%}
NpPOrpaMMHBIE CPEICTBA, B
TOM YHCIIE OTEYECTBEHHOTO
MPOMU3BOACTBA IIPHU PEIICHUH
3anad  mpo(ecCHOHATBEHON
DEeATEIBEHOCTH

Bnagers: CoOBpeMEHHBIMU
MH(POPMAITMOHHEIMHI
TEXHOIOTHAMHA
IPOrpaMMHBIMHA
CpEACTBAMU, B TOM

[TOHUMATE

H

qHCIIC




OTE€YECTBEHHOTO
IMPOM3BO/ICTBA PU PEIICHUH

3anady  npo()eCCHOHATEHOU
DEeATEIBEHOCTH
HJ/1-3. OIIK-2 OOnamaer HABBIKU: | 3HATH: HABBIKH
MPUMEHEH U COBPEMEHHBIX | IPUMEHEHUS COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOMOTUM M | HH(POPMAITMOHHBIX
NPOTPAMMHEIX CPEACTB, B TOM | TEXHOJOTHH 15}
qiCe OTEYECTBEHHOTO | MPOTPAMMHEIX CpPEACTB, B
NPOU3BOACTBA, HPU  PEIIEHUH | TOM YHCIE OTEYECTBEHHOTO
3amag npo() eCCHOHATEHOM | MPOU3BOACTBA, IpH
NeATEIbHOCTH pELLIECHNH 3amaq
Opo(peCCHOHATEHOM
DeATETBHOCTH
VYMerh: TPUMEH SITh
HABBIKH MPUMEHEH U
COBPEMEHHEIX
MH(POPMAIIMOHHEBIX
TEXHOJIOTHI 15}

IPOrPaMMHEIX CpPENCTB, B
TOM YHCJIE OTEYECTBEHHOTO

OPOU3BOICTBA, Ipu
pELLICHUH 3amaq
npo()eCCUOHATBLHOMN
DEeATEIBEHOCTH

Buaaners: HABBIKAMUA
NPUMEHEHUS COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUH 151

IPOrPaMMHEIX CpPENCTB, B
TOM YHCJIE OTEYECTBEHHOTO

IIPOMU3BOICTBA, IPH
pETLIEHUH 3amaq
npo()eCCUOHATBLHOMN
OEATEIBHOCTH

2. Hejb M 321244 CAMOCTOATEILHON padOThI

Begymasa nens oprammzanmum u ocymiectBaeHus CPC coBmamaer ¢ nenpro 00ydeHMSA
crynenrta — (opmupoBanue HaOopa OOmiEHAaydHBIX, OPOPECCHOHAIBHBIX M CIEIHATBHBIX
KOMIETEHIINH Oyaymniero 0akamaBpa mo COOTBETCTBYIOMIEMY HAMTPABICHUIO MOATOTOBKHI

[Tpu opranm3anmm CPC BakHBIM 1 HEOOXOAMMBIM YCIIOBUEM CTAHOBATCA (POpMUPOBAHUE
YMEHUA CAMOCTOATENBHOM pPadOThl [JiA OPUOOPETEHMSA 3HAHWM, HABBEIKOB M BO3MOMKHOCTH
OpraHu3anuy yueOHOU M HAYYHOU AEATEIRHOCTH. Llenpro camocToATensHON padOTEl CTYIEHTOB
ABIIIETCS OBIaAeHNE (PYyHIAMEHTAILHBEIMM 3HAHUAMH, NPO(PECCHOHATEHEIMA YMEHUAMH H
HABBIKAMM  JEATENBHOCTH IO OpOo(UI0, OOBITOM TBOPYECKOH, HCCIEA0BATENBCKON
OEATEITLHOCTH. CamocrosarensHags  pabora  CTyHEHTOB COCOOCTBYET  pPa3BUTHIO
CaMOCTOATEIBFHOCTH, OTBETCTBEHHOCTH M OPTAHM30BAHHOCTH, TBOPUECKOTO MOAX0A K PEIIEHUIO
npoOaeM yueOHOro 1 npoPeCCuOHATBHOI0 YPOBHHL.

Ceprudpmkar:  2COQPICHOTBMEPRIATHASD 006 1000043aKPEIIIEHUE

MOJIYUCHHBIX

Bnanen G I FERRRIR ST @R Rerrro;

@® yryOnenue u paCIIMPEHUE TEOPETHUECKUX 3HAHUU;
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TEOPETUUECKUX  3HAHUM

H



@® (QopmupoBanme yMEHUH HCIOJB30BATE HOPMATUBHYIO, IIPABOBYIO, CIPABOYHYIO
DOKYMEHTAIIUIO U CHEIUATEHYIO JIMTEPATYPY,

@ pa3BUTHE MO3HABATENBHBIX CHOCOOHOCTEM M AKTUBHOCTH CTYACHTOB: TBOPYECKOU
WHUIIUATUBEL, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPraHN30BAHHOCTH;

@® (QopMupoBaHME CAMOCTOATENBHOCTH MBINUIEHUA, CIIOCOOHOCTEH K CAMOPA3BUTHIO,
CaMOCOBEPIIEHCTBOBAHHUIO U CAMOPEATH3 ALY,

@ pazBuUTHE HCCIEI0BATEIBCKUX YMEHHH;

@ uCnoaL30BAHME MATEpHand, COOPAHHOTO M IMOJYYEHHOTO B XOAE CAMOCTOATEIBHBIX
3aHATUA HA CEMHUHApax, Ha MNPAKTMUECKUX W Ja00pPATOPHBIX 3aHATHUAX, HPH HAIMUCAHWH
KYPCOBEIX M BEITYCKHOH KBamu(pukanmmoHHou pador, miad 3((PEKTUBHOM MOATOTOBKH K
WUTOTOBEIM 3a4€TaM U HK3aMEHAM.

3. TexHogornyeckasi Kapra caMoCTOATE/ILHOH padoThI CTY/IeHTA

Bun . O0BeM vacoB, B TOM YHCIIE
HUTOoTOBEIN
Konamr NEeATEIBHOCT (actp.)
TPOIYKT CpencrBa u
PEATU3VEMBIX | ¥ CTYIEHTOB KonTtakTHas
. CaMOCTO - TEXHOJIOTHH
KOMITETEHIIHH . pabora ¢
TEJILHOM OIIEHKH CPC Bcero
MPEo aBaTe
padoTHI
eM
4 cemecTp
OIIK-2 CaMOCTOATET KoHcmekT CoOecemoBa
HOE U3VYECHHE HHUE
Y 17,01 1,89 18,9
JIUTEPATYPHI U
HCTOUYHHKOB
OIIK-2 [TonroroBka k Ompoc Omnpoc
OPAKTUYECKUM 486 0,54 5.4
3AHATUAM
OIIK-2 [TogroroBka k Ompoc Cobecenosa
JIEKITAOHHBIM HHUE 2.43 0,27 2.7
3AHATUAM
Hroro 3a 4 cemecrp 24,3 2,7 27

4. IMopsok BbIMOJTHEHHS CAMOCTOATE/ILHOH padoThI CTYICeHTOM

4.1. Memoouueckue pexomendayuu no pabome ¢ y4eOHOU JTumepamypou

[Tpu pabore ¢ kHUTOM HEOOXOAUMO MOOOOPATE MUTEPATYPY, HAYUWUTECS MIPABUIBHO €€
UATaTh, BECTHU 3anmucu. [[ma mogbopa nurepatypsl B OMOMMOTEKE MCMOIB3YIOTCA AI(PaBUTHRINA U
CUCTEMATHYECKUHN KaTaJIOTH.

BaKHO MOMHUTE, 4TO PAlIMOHAJIBHBIE HABBIKK PA0OTHI C KHUTOU - 5TO BCerga OoJbmias
5KOHOMM S BPEMEHH U CHUIL.

[Ipapuneneii  moabOp yueOHMKOB PEKOMEHAYETCA HOPENOAABATENEM, UWTAIONIAM
IEKIMOHHBIN Kypc. HeoOxomumas nureparypa MOKET OBITh TAKKE YKA3daHA B METOIMUYECKHX
pa3padoTKax mo JaHHOMY KYPCY.

M3ygas marepuan mo y4eOHHKY, CIE€IyET NMEPEXOOUTHh K CIEOYIONIEMY BOMPOCY TOJIBKO
MOCJIE NPAaBWIBHOTO VACHEHMA IIPENBIAYIIEr0, ONUCHEIBAA HA Oymare BCE BBIKIAJKU U
BEIUYUCIACHHUA (B TOM YHCIE T€, KOTOPHIE B YUCOHMKE OMYMIEHBI WJIM HA JEKIWU TAHBI IJIA

camMoCTOSRERE I REFBOE),

Ceprudurar:  2c0(dpIs a3 YR AMEBODOMONMCIIHILUIMHEL OOIBIIYIO U BAKHYIO POJIb UTPAET CAMOCTOATEIbHAS

Bnanen mﬁlﬁeﬁﬂ?m ﬁmﬁ.ﬂa Ha

Ocoboe BHMMAHME CIAEAyeT OOpATUTE HA ONPENEIECHHE OCHOBHBIX ITOHATHUM Kypca.
AencTenGiRg e 1o A8k Y Hdapo OHO  pazdupaTe OpUMEPHI, KOTOPBIE MOACHAIOT TAKWE OMPENEICHUS, U



VMETh CTPOWUTH AHAJIOTMYHEIE NPUMEPEl CaMOCTOATENBbHO. HykHO mo0uBaTeCcsa TOYHOrO
MPECTABIEHUS O TOM, 4YTO wu3ydaenib. [lonme3no cocraBmaTes OMOpHBIE KOHCIEKTH. [Ipu
M3YUEHUN MATEPHUATA MO0 YYEOHMKY IMOJIE3HO B TETPAAU (HA CIEIMATBHO OTBEAEHHEBIX MOJIAX)
OOTIONHATE KOHCITEKT JIEKIMHM. |am e CiIeayer OTMEUaTh BOIMPOCHI, BBIAEICHHBIE CTYIEHTOM
U1 KOHCYJIbTAIMH C TTPEMTOIABATEIIEM.

BEIBOIEI, MTOJyUYEHHEIE B PE3YJIHTATE U3YUCHUSA, PEKOMEHOYETCSA B KOHCIIEKTE BBLICIATS,
uyTOOBI OHU OPU NEPEUNTEIBAHUH 3AMMCEN Ty UIIe 3aHOMUHANACE.

OneIT MOKA3BIBAET, YTO MHOTMM CTYAEHTAM IIOMOTAE€T COCTABJIEHUE JUCTA OMNOPHBIX
CUTHAJIOB, COZIEPKANIET0 BAKHENIINE U HANOOIEe 9acTo ynoTpedisemeie (POPMYIIEI U TOHATHIL.
Takoi muct momoraer 3amOMHUTE (POPMYIIBI, OCHOBHBIE MOJIOKEHMSA JIEKIIUHM, 4 TAKKE MOMKET
CJIYKUTh IOCTOSAHHEIM CIIPABOYHHKOM I CTYIEHTA.

UreHnue HAYyYHOTO TEKCTA SABAETCS YACTHIO MO3HABATEILHOU OEATENbHOCTHU. Ee menp —
W3BJIEUEHHUE U3 TEKCTA HEOOXxoaumMou nH(popmanuu. OT TOTO HA CKOJBKO OCO3HAHHA YUTAIONINM
coOCTBEHHAA BHYTPEHHAA YCTAHOBKA MPU O00pamieHNMM K MEYaTHOMY CJIOBY (HAWTH HYKHBIE
CBENEHUA, YCBOUTH MH(OPMAIMIO MOJHOCTBI0 WM YACTUYHO, KPUTHYECKH ITPOAHAITU3UPOBATE
MATEPHUAT U T.I1.) BO MHOTOM 3aBUCUT 3(PPEKTUBHOCTE OCYIIECTBIAEMOTO JEUCTBUA.

BEIIETAIOT Uemblpe 0CHOGHbIE YCMAHOBKH 6 UMEeHUU HAYYHO20 MeKCma:

MH(OPMAIIMOHHO-TOUCKOBEIN (331494 — HAUTH, BBLIEIUTE HCKOMYIO HMH(OPMAIIHIO )

yCBaWBammas (yCHIMsA YWTATENSA HAIPABICHBI HA TO, 4TOOBI KAk MOKHO IIOJIHEE
OCO3HATh M 3AIIOMHUTL KAK CAMH CBE€INEHWA W3J1ara€éMbl€ aBTOPOM, TdK U BCIO JIOTHKY €r0
pacCyKIEHNUH )

AHATATUKO-KPUTUYECKAA (UWUTATENs CTPEMUTCA KPUTHYECKM OCMBICIUTE MAaTepHa,
MPOAHATU3UPOBAB €r0, ONPEAEITNB CBOE OTHONIIEHHUE K HEMY)

TBOPUYECKAA (CO3MACT y YUATATEIA TOTOBHOCTH B TOM WIH MHOM BHIE — KAK OTIIPABHOM
MYHKT JJIS CBOUX PAacCyKOCHWI, Kak 00pa3 mid OEUCTBUA MO aHAJIOTHMU U T.II. — UCIIOJIB30BATE
CYJKJIEHHSI aBTOpa, XOI €ro MBICIEH, pe3yiasTar HaOmomeHus, pa3paboTaHHYI0 METOIHKY,
TOTIOJIHUTE WX, MOABEPTHYTHE HOBOU MPOBEPKE).

OcHogHble BUObl CUCMEeMAMU3UPOBAHHOU 3ANUCU NPOYUMAHHO20:

AHHOTUPOBAHUE — TMPEACIBEHO KpPAaTKOE CBA3HOE OMUCAHUE MPOCMOTPEHHON WIH
MPOYNTAHHOHN KHUTH (CTATBH), €€ CONEPKAHMA, UCTOUYHUKOB, XapaKTepa U HA3HAYCHU S,
[InanupoBanue — KpaTkas JIOTHYECKAS OpraHu3anus TEeKCTd, PaCKpPHIBAIOMIAS

COZIEPIKAHNE U CTPYKTYPY U3yUaeMOT0 MATEPHAIIA;

TesupoBanue — TaKOHWYHOE BOCIPOU3BENEHUE OCHOBHBIX YTBEPKIECHUM aBTopa 0e3
MPUBICYEHUA (PAKTHUECKOTO MaTEpHAIIa;

[lutnpoBanne — DOCIOBHOE BBEITUCEIBAHUE W3 TEKCTA BBLICPIKEK, U3BJICUCHUM, Hauboiee
CYIIECTBEHHO OTPAKAIONINX Ty WIN WHYIO MBICITE ABTOPA;

KoHCnekTHpoBaHME — KpaTKOoe W MOCIENOBATEIBHOE W3JI0KEHHUE  COIEPHKAHUA
MPOYUTAHHOTO.

KOHCHEKT — CIIOKHBIN CTOCO0 M3II0KEHUA COAEPKAHNUA KHUTH WJIA CTATBU B JIOTHYECKOU
MOCJIEAOBATENBHOCTH. KOHCIIEKT akKyMyIMpyeT B ce0e MPEeABIAYNINE BUIBI 3AMMUCH, MO3BOJIAET
BCECTOPOHHE OXBATUTHL COAEPKAHNE KHUTH, CTaThbu. [I03TOMY yMeHUE COCTABIATE MIaH, TE3UCHL,
JEIaTh BRIIMMCKHU U APYTHUE 3AMACH ONPEAEIISAET U TEXHOIOTHIO COCTABICHUA KOHCIIEKTA.

Memoouueckue pexomernoayuu no cocmaegneHuo KOHCNeKkma:

|. BHUMAaTenpHO MPOYUTAUTE TEKCT. YTOUHUTE B CIPABOYHOH JIMTEPATYPE HEITOHATHBIE
cioBa. [Ipu 3amicu He 3a0yapTE BEIHECTH CIIPABOUYHEIE JAHHEIE HA MO KOHCIEKTA;

2. Brigenure rmaBHOE, COCTABLTE MJIAH,

3. Kparko cpopmMymupyHuTe OCHOBHBIE IOJIOKEHHMSA TEKCTA, OTMETHTE APryYMEHTAIIUIO
aBTOpA;

4. 3akOHCOEKTUPYUTE  Marepwan,  4€TKO  ciaeays — IyHkraMm  1oraHa.  llpu
KOHCTTCKEHHRORA RN L& RAIETECh BBIPA3UTE MBICTH CBOMMH CIOBAMH. 3ariCH CIEAYET BECTH

CepTvbaEeT KoL OAEEHIEIABBBI52205E 7TBAS00060000043E
Pranened Lo o P ANOT S FAfiCEIBaiiTe turarer. LluTupys, yauTHIBATe JTAKOHMYHOCTE, 3HAYNMOCTE

MBICJTH.
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B TeKCTe KOHCIEKTA KENaTeIbHO MPUBOINTE HE TOJIBEKO TE3UCHBIE ITOJIOKEHUA, HO U UX
nokaszarensCctBa. [Ipn oopmneHnn KOHCIEKTa HEOOXOAMMO CTPEMHUTHCA K €MKOCTH KaKaOTO
npemtoxkeHna. Meicau aBTopa KHUTH CIEOYEeT W3JIararb Kparko, 3a00Tiace O CTwie u
BEIPA3UTENBFHOCTH HAIMMCAHHOTO. YNCI0 NOMOMHUTENBHBIX 3JIEMEHTOB KOHCIEKTA JOMKHO OBITH
JOTUYECKH  OOOCHOBAHHBIM,  3aIMMCH  JOOJIKHBI  PACHPENENATECA B OIPEAEIEHHOU
MOCIETOBATEILHOCTH, OTBEYAIOMIEN JIOTMYECKOU CTPYKTYpe IpousBencHusA. /1 yrouneHus u
DOTIOTHEHUA HEOOXOQUMO OCTABJIATE MOJIA.

OBnaneHne HAaBBEIKAMHM KOHCIIEKTHPOBAHUA TpPeOyeT OT CTYIEHTA LENEYCTPEMIIEHHOCTH,
MOBCETHEBHON CAMOCTOATENEHOU PAOOTHI.

4.2. Memoouueckue pexomenoayuu NO NOO2OMOBKE K NPAKMUYECKUM U J1aOOpamopHbIM
3AHAMUAM

Jlns Toro 4ToOBl OmpakTUYECKHE U JTAOOPATOPHEIE 3aHATHA MPUHOCUIN MAKCHUMAIbHYIO
MOJb3y, HEOOXOOMMO NOMHHMTH, YTO VOPAKHEHUE M PEIIEHHE 3a0ad MOPOBOIATCA IO
BEIYUTAHHOMY Ha JEKIMIX MATEepuany W CBA3aHBI, KAK MPABWIO, € JETATBHBIM pa3zdopom
OTJENBHEIX BOMPOCOB JEKIIMOHHOTO Kypca. Cnenyer moa4epKkHyTh, 4TO TOJIBKO MOCIE yCBOEHUA
AEKIIMOHHOTO MATEpHUAIa C ONPENEIEHHOM TOUYKH 3pEHHA (4 MUMEHHO C TOW, C KOTOPOH OH
W3J1araeTCs Ha JIEKIMAX) OH OyAeT 3aKpEeIuIATECA Ha NMPAKTHUIECKHUX 3aHATUAX KaK B PE3yIbTATE
OOCYKIAEHMSA M aHAIM3a JIEKIIMOHHOTO MATepHaid, TaK U C MOMOIIBI0 PEIIEHUsA MPOOIEMHBIX
curyauui, 3agad. [Ipm sTuX yCnoBMAX CTYOEHT HE TOJNBKO XOPOMIO YCBOWUT MATEPHAI, HO U
HAYYWUTCA MPUMEHATH €r0 HA MPAKTHUKE, a TAKKE MOJIYUUT NOIIOJHUTEIEHBIM CTUMYHI (M 3TO
OYEHBb BAJKHO ) IJI1 AKTUBHOM MPOPAOOTKA JIEKIHH.

[Tpu camoCTOATENEHOM pPENIEHNN 3a7a4 HYKHO OOOCHOBBIBATH KAXKIBIM STAN PEIICHUS,
MCXOIS M3 TEOPETUUECKUX TMOMOKEHUM Kypca. ECau CTyIeHT BUANT HECKOIBKO MyTEH PENICHUA
npoOneEMBI (3a3a4i), TO HYKHO CPABHUTH UX M BBIOpATH CcaMblll panuoHansHbIA. [lomezno mo
HAYaJIa BBIUMCIEHUM COCTABUThL KPATKWHM MJAaH pemeHua npobmnemsr (3amaun). Pemenue
IpoOJIEMHEIX 3a7a4 WM NMPUMEPOB CIEAYET M3Iararbk MoApoOHO, BEIUMCICHHUA PACHOIAraTh B
CTPOTOM TOPANKE, OTAEIASA BCIIOMOTATEILHBIC BBIYMCICHUSA OT OCHOBHBIX. PemeHus mnpu
HEOOXOOUMOCTH HYKHO COIPOBOKIATE KOMMEHTAPHAMHI, CXEMAMH, UEPTEIKAMU 1 PUCYHKAMU.

Cienyer mMOMHMTB, YTO PEMIEHHE KAKIOM y4eOHOM 3amadu OODKHO JOBOJUTBECA 10
OKOHYATEJIFPHOTO JIOTHYECKOr0 OTBETA, KOTOPOTO TPeOyeT yCIOBHE, M IO BO3MOKHOCTH C
BEIBOAOM. [lomyueHHEIN OTBET CieayeT MpOBEPUTH CIOCO0AMM, BEITEKAIONIMMH W3 CYNIECTBA
maHHoM 3amauum. llome3no Ttakke (ecimm BO3MOKHO) pemarh HECKOJIBKUMH CHoco0aMu
CPABHUTH IOJYUCHHBIE pPE3yIbTATHL. PemieHue 3agad JAHHOTO THIA HYKHO MOPOIOIKATE IO
MPUOOPETEHNA TBEPABIX HABBIKOB B UX PEIIEHHM.

4.3. Memoouueckue pexomeHoayuu N0 camonpoBepKe 3HaHuu

[Tocne m3yuenus onpeneneHHON TEMBI IO 3aIMCAM B KOHCIIEKTE M YUYEOHUKY, 4 TAKKE
pEmIeHNsT JOCTATOYHOrO0 KOJUUECTBA COOTBETCTBYIOMIMX 347ad HA MPAKTUUECKUX 3aHATUAX H
CAMOCTOATENEHO CTYOEHTY PEKOMEHIYETCHA, IPOBECTH CAMOIPOBEPKY YCBOEHHEIX 3HAHUWH,
OTBETHB HA KOHTPOJIBEHBIE BOMPOCEH! [0 M3YUEHHOH TEME.

B cnyuae HeOOX0AMMOCTH HYIKHO €11€ Pa3 BHUMATENLHO pa300parsca B Marepuanie.

Muorna HepoCTaTtOuHOCTh YCBOEHHMSA TOTO WM MHOTO BOMPOCA BBIACHAETCS TOJIBKO IPH
M3YUEHUHU JATBHEWIETO Marepuana. B 5ToMm ciydae Hago BEPHYTBCA HA3ad M HOBTOPUTE ILJIOXO
YCBOEHHBIM MaTepuan. BakHBIN KpUTEPUH YCBOEHHMSA TEOPETHUYECKOTO MATEpHANa - YMEHHE
pemare 3a7add WM OPOUTH TECTUPOBAHME IO HNPOUAEHHOMY Marepuany. OIHAKO cienyer
MOMHUTB, YTO MNPABWILHOE PEIICHUE 3a0aUl MOIKET MHOJIYYUTHLCA B PE3YIbTATE HPUMEHEHMA
MEXAHWUECKH 3aYUEHHBIX (pOpMy 0€3 MOHUMAHUSA CYIIHOCTH TEOPETHIECKUX MMOJIOKEHHUH.

4.4. Memoouueckue pekomeHOayuu NO HANUCAHUIO HAVYHBLIX MEKCMOE (00K1aoos,

OKYMEHT NOANWCAH N
OOK1A0 08 gHm@ﬂﬁ%wmgmameu u m.o.)

Ceprucbukar:  2COJEPERABPEMZ2RAICATIPUEPYIIFTE K HAMMCAHMIO HAYYHOTO TEKCTA, BAXKHO pazolparncs,
Bnapeneu: llebayxoea TaTeAHa AnekcaHapoBHa
KdKOBAa gICTHH'HHH IHECIb EHH_IETG HH}"H—IGFG TCKCTd - 23TO ITOMOKET BdAM pﬂ?-}’hfﬂ{ﬂ pHCHpE‘,I[E-‘JTHTB

CBOH CHUIILEI U BPEN[H.
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Bo-nepBeIX, CHagajma Hy»KHO ONPENEIUTHECA C UACEH HAYYHOTO TEKCTAa, a I 3TOro
HEOOXOOUMO HAYUMTHECA JHMOO0 OTHOCHUTBCA K PAa3HBEIM ABICHUAM M (pakTam HECKOJIBKO
KPUTHYECKHU (CBOS UIEA — KAK WHAS TOUKA 3PEHUA), TM00 HAYUUTHECSA YBIEKATHCSA KAKUMH-TO
W3BECTHBIMM HIEAMH, KOTOPBIE HYXKIOAIOTCA B NopaboTke (Maed — Kak ONTHMHMCTHYECKAS
MO3UI[ASl W HANPABJIEHHOCTh HA JANBHEHIIEE COBEPIICHCTBOBAHME YK€ W3BECTHOTO). Bo-
BTOPEIX, HAYYUTHLCS OPraHU30BEIBATE CBOE BPEM:A, BEIb, KAK M3BECTHO, CBOOOTHOE (OT BCAKHX
[IYIIOCTEN) BPEMSA — BAKHEMIIEE YCIOBHE HACTOAMIETO TBOPUECTBA, AJA HETO HAKOHEI-TO
MOABJIIETCS BpeMs. MHOrma mMEeHHO HA OPraHu3anuio TAKOr0 BPEMEHM YXOIUT HEMAJIAS 4YacTh
CHJI M TAJIAHTOB.

[Tucare ciegyer ACHO M MOHATHO, CTAPAsACh OCHOBHBIE MOJIOKEHHA (POPMYIMPOBATH
UETKO MW HEABYCMBICICHHO (4TOORI M caMOMy MNOHATHO OBLIO), a4 TakkKe CTPEMICH
CTPYKTYPHUPOBATE CBOM TEKCT. Kakaelil pa3 HAIO MPEACTABIATh, YTO BAIll TEKCT OYAET KTO-TO
UATAaTE W €My 3aX04ercia COPHUEHTHUPOBATHECA B HEM, OBICTPO HAXOAWTH OTBETHI HA
WHTEPECYIONINE BOMPOCH (3a00HO MPENCTABLTE CE0A HA MECTE TAKOTO 4yenoBeka). [lomaTHo, 9To
paboTa, HamMCaHHas «CIUIOMIHBIM TEKCTOM» (0€3 3arojiIoBKOB, 0€3 BEBIJECIECHUA KPYIHBIM
mpurom HaubOOIEE BAKHBIM MECT U T, I.), Y KYIBTYPHOTO UYMTATENSA OOJKHA BEI3EIBATH
Ope3rmIBOCTE U OAKE KATOCTh K ABTOPY (MCKIIOYEHHA COCTABIIAIOT HEKOTOPBIE IPEBHUE
TEKCTEI, KOTJA W KaHp ObLI MHOM M K TEKCTaM OTHOCWJINCh MHAYE, 1a U CAMUX TEKCTOB OBLIO
ropazi0 MEHBIIE — HE TO, 4TO B 3MOXY «UH(OPMAIMOHHOTO B3PEIBA» M COOTBETCTBYIOWIETO
«MH(POPMAITMOHHOTO MyCOpa»).

O0veM TekCTa W pasnuuHelEe O(popMUTENECKHE TPEOOBAHWA BO MHOTOM 3aBHUCAT OT
MPUHATBEIX B KOHKPETHOM YU€OHOM 3aBEIEHUH MOPATKOB.

Jloknam - 3T0 CaMOCTOATENBHOE WMCCIENOBAHUE CTYAEHTOM OIMPENEIEHHOM IMPOOJIEMEL,
KOMIUIEKCA B3aUMO CBA3aHHBIX BOIPOCOB.

Jloknan He moMKHA COCTABIIATHECA U3 (P)PAarMeHTOB craren, MoHorpaduii, mocoduii. Kpome
IPOCTOTO M3JIOKEHUA (PAKTOB M IIMTAT, B AOKIAN € OOIKHO MPOABIATHECA ABTOPCKOE BHICHUE
OpPOOIEMEL U €€ PEIIEHHUS.

PaccMOTpUM OCHOBHEBIE 3TAIBI ITOATOTOBKHU CTYIEHTOM.

BrimomHeHne qOKIana HAaUMHAETCA C BEIOOPA TEMBEIL.

3aTeM CTYZEHT IMPUXOAUT HA IIEPBYI0 KOHCYJIBTAIMIO K PYKOBOOUTEII, KOTOpasd
IpeayCMATPUBAET:

- 00Cy KIeHne 1enu U 3a1a4d padoTel, OCHOBHBIX MOMEHTOB M30PaHHOU TEMBI;

- KOHCYJIFTUPOBAHUE IO BONPOCAM Imog0dopa JIUTEpaTyphI;

- COCTABJIEHHUE NMPENBAPUTEIBLHOTO I1IAHA.

CrenyroomuM JSTanoMm sABIBIETCA padora ¢ mureparypou. Heobxomumas mureparypa
moaOupaercsa CTyJEHTOM CAMOCTOATEIBHO.

[Tocne mopbopa nurepatypel nenecoodpazHo caenarts padounii BapUAHT MiIaHa padOTHI.
B HEM HyXHO BBIIEINTE OCHOBHBIE BONPOCEI TEMBI W Iaparpa@el, pPaCKpPEIBAIOIINE HX
COZIEPIKAHHE.

CoCTaBIEHHEBIN CIUCOK JUTEPATYPHl U MPEABAPUTEIBHEIN BAPUAHT IIJIAHA YTOUYHSIOTCH,
COTTIACYIOTCA HA 0YEPETHON KOHCYJIBTAIMH C PYKOBOIUTEIEM.

3aTeM HAYMHAETCA CAEOYIOMIMUA JTam  padOTHl - M3YYEHUE JMTEPATYPHI. [OJIBKO
BHUMATEIHLHO YUTAS M KOHCHEKTUPYS JUTEPATYPy, MOKHO pa3o0pareCs B OCHOBHEIX BOIPOCAx
TEMEL U MOATOTOBUTEC K CAMOCTOATEIEHOMY (ABTOPCKOMY) HM3JI0KEHHIO CONEPKAHUA JOKIANA.
KoHCnekTupys NEPBOMCTOUYHMKHM, HEOOXOIUMO OTPA3UTE OCHOBHYIO HIECK 4BTOpAa M €r0
MO3WUIIMI0O MO HCCIEOAYEMOMY BOMNPOCY, BBIABUTH MPOOJIEMBI M HAMETHTH 3a0addl IA
TATBHEHUIIEro U3YUEHUS JAHHBIX TpoOmem.

CucremMarmzanys W aHAIW3 W3YYEHHOM JUTEPATYpPhl MmO MNpoOnemMe WMCCIeI0BaHUsA
MO3BOJIAIOT CTYACHTY HAIMMCATEL padoTy.

Pﬁﬁﬁ%ﬂ%ﬂ%ﬁﬁﬁﬂa OOKIana MPEOOCTABIAETCA PYKOBOOUTEMO HA mpOoBEpkKy. Ha
Ceptuh QEHOBEO0PHODEOTO22BAPAAMNTA0PERCTA PYKOBOINTENL BMECTE CO CTYAEHTOM OOCYyXKOAeT

PIRAST Yo aMO IO ETIE KO PAGT T “tekcTa, ero odopmienne. ITocme mopaGoTkm moKmTam caaercs Ha
ka(enpy /IS €0 OIEHUBAHMSA PYKOBOJHTEIEM.

Hencteutenex: c 1 Emmd%%?g%anugg;{ LUK d{}}{,’h}dﬂ



Hamucanue 1 noknana sBnserca oOs3arensHbIM ycnoBueM BeimonHeHus niaana CPC mo
10001 TN CIUIIMHE TPO(PECCHOHATBEHOTO IIUKIIA.

Tema pokmama wmoker OBITE BEIOpaHA CTYOEHTOM W3 MNPENIOKEHHBEIX B padouen
nporpamMMme uiau (POHAE OLEHOYHBIX CPENCTB JUCIIUILUIMHEL, JIU0OO ONMpENeneHa CamMOCTOATENRHO,
UCXOOsl W3 WHTEPECOB CTYAEHTA (B paMKax H3y4aemMol AUCHUIUINHEI). BreiOpannyro temy
HEOOXOOUMO COTJIACOBATHCA C IMPEMOIABATEIIEM.

Jloknan nomkeH OBITE HAMMCAH HAYYHBIM S3BIKOM.

O0BeM mokmana nomxkeH cocraBuaiars 20-25 crp.

Cmpykmypa ooknaoa:

@ Bgenenue (ne Oonee 3-4 crpanun). Bo BBeaennu neoOXoammo 000CHOBATE BBIOOP
TEMEI, €€ AKTYAJIbHOCTh, OUEPTUTEL O00JIACTE MCCIENOBAHUA, OOBEKT HMCCIENOBAHUA, OCHOBHEIC
LETH U 3a1a4U UCCIIC TOBAHMUSL.

@ OcHoBHAas 4acTe COCTOMT W3 2-3 pa3penoB. B HUX pacKkpeIBAETCA CYyTh MCCIENYEMOM
npoOaEMBI, MPOBOAUTCA 0030p MUPOBOM JIUTEPATYPHI U UCTOUHUKOB MHTEpHET MO mpenmery
MCCJIENOBAHUA, B KOTOPOM HAETCA XAPAKTEPUCTHKA CTENEHH pa3padOTaHHOCTH MPOOIEMBI M
ABTOpPCKAsAd AaHAIWTHUYECKAs OLCHKA OCHOBHEBIX TEOPETHUYECKHX IOAXON0B K €€ PEHICHUIO.
M3noxenne wmarepuana HE OOMKHO OTPAHUUMBATHCA JIMIIE ONUCATEIBHBEIM MOAXOIOM K
pPaCKpEITUIO BBIOpaHHOM TeMmbl. OHO Takke MOOMKHO COIEPKATE COOCTBEHHOE BHUIECHHUE
paccMarpuBaeMor mpoOIEMBI U U3JI0KEHNE COOCTBEHHON TOUKH 3PEHUA HA BO3MOIKHEBIE ITyTH €€
PEMIEHMA.

@ 3aximrouenue (1-2 crpanuner). B 3axmroueHnn KpaTko W31aratoTCs JOCTUTHYTEIE IIPU
W3yUEHUU TTPOOIEMEI €T, MEPCIIEKTUBEI PA3BUTHA UCCIEAYEMOTO BOIIPOCa

@ Coucok MCMOIB30BAHHOM IUTEPATYpPHI (HE MeHbIle 10 MCTOUHUKOB), B aa()aBUTHOM
nopsaake, 0(POPMIEHHBIM B COOTBETCTBUM C NMIPUHATHIMU OPaBWIAMH. B CITMCOK MCMOJIE30BAHHOM
JUTEPATYPEl PEKOMEHIYETCSA BKIIOYATH PAOOTEI OTEYECTBEHHBIX U 3apyO€KHBIX aBTOPOB, B TOM
YUCJIE CTATBH, Oy OINKOBAHHEIE B HAYUHBIX JKYPHAIAX B TEUEHHE ITOCIEIHUX 3-X JIET U CCBUIKH
Ha pecypcel cetu MuTepner.

@ [Ipunoxenue (mpu HEOOXOAMMOCTH).

Tpebosanusa k oghopmenuro:

@ TCEKCT C OHOM CTOPOHEI JINCTA;

@ upudt Times New Roman;

@ xerus mpudra 14;

@ MexcTpouHOe paccrosHue 1,5

@ 1ot ceepxy 2,5 M, CHU3Y — 2,5 ¢Mm, cneBa - 3 cM, cipasa 1,5 cm;

@ 1oknax nOomKEH OBITH MPEACTABIIEH B COPONIIOPOBAHHOM BUIIE.

[lopadok 3awumel dokraoda:

3ammTa TOKIana OpPOBOOUTCA HA NPAKTUYECKUX 3aHATHUAX, MOCIE OKOHYAHUS PadOTHI
CTYZEHTA HAJ HUM M HCHPABIECHUA BCEX HETOYETOB, BEIABICHHBIX IIPEMNONABATEIEM B XOHE
KOHCyIpTalui. Ha 3anmrty noknaga oTBOIUTCA 5-7 MUHYT BPEMEHHU, B XOO€ KOTOPOTO CTYIEHT
OOJKEH ITOKa3aTk CBOOOAHOE BIAAECHME MATEPUATIOM IO 3asgBieHHOU Tteme. [lpum 3ammure
TOKJIaIa MPUBETCTBYETCA UCHOIB30BAHNE MYITBTUMEINA-TPE3CHTAIIAMN.

Oyenka ooxknaoa

Jloknan OEHUBAETCA MO CIHEAYIOIIMM KPUTEPHAM:

* coOmonenue TpedoBaHuM K €ro 0()OPMIECHUIO;

* HEOOXOOMMOCTE M AOCTATOUHOCTH [ PACKPBITHA TEMBI HPUBEICHHOW B TEKCTE
noxiIana uH(popMarum;

* YMEHHME CTyAEHTAa CBOOOTHO U31ararek OCHOBHBIE WJIEU, OTPAKEHHEIE B TOKIAE;

* CIOCOOHOCTEL CTYAEHTA MOHATH CYTh 3a4ABAEMBIX HPENOABATEIEM M COKYPCHUKAMHU
BOPOCOB 1L E&EET%EF‘I{ JOBATH TOYHEIC OTBETEI HA HHX.

Kpamep e onagig sio
cepricukar. cCOONEHR P ONTTIIA Y "BEIETABAIETCSA CTYIEHTY, €CITA B TOKJIAMNE CTYIEHT MCYEPIBIBAIONIE,

Bnaneneu: lleGayxOea TaTeAHa AnexkcaHgpoBHa

[MOCIICO0BATCIIEHO, YETKO H JIOTHUCCKH CTpDﬁ]—ID H3J1aract MdTCpHall, CcBO00OTHO CIIPABJEACTCA C

3d1a9danii, BOIIpPOCAMH H ﬂp}’ﬂ{hﬂ{ BHIdMH HPHME‘HE‘HHH 3HHHI’H?I; HCHDJ’[E:.?.}’ET IOJd HAITHCAHHA
Nencteutened: ¢ 19.08.2022 no 19.08.2023



OOKJIana COBPEMEHHBIE HAYYHBIE MATEPUANIBL, AHAIM3ZHPYET MNOJYYCHHYIO HH(OPMALUIO;
MPOABJIAET CAMOCTOATENBHOCTE MPU HANUCAHUN JOKIAAA.

Oyenka «xopouwio» BBICTABIAETCA CTYOEHTY, €CJIM KAaueCTBO BBINMOJHEHUA JOKJIANA
DOCTATOYHO BBICOKOE. CTYAEHT TBEPHO 3HAET MATEPUAI, TPAMOTHO U ITO CYNIECTBY HU3JIAraeT €ro,
HE NOITYCKasa CYNIECTBEHHBIX HETOUHOCTEU B OTBETE HA BOMPOCHI 10 TEME AOKJIAIA.

Oyenka «yo0o&remeopumenbHo) BBEICTABIKETCA CTYINEHTY, €CIIM Marepuan OoKjIana
W3/1araeTcs 4aCTUIHO, HO MPOOENBl HE HOCAT CYNIECTBEHHOTO XapakTepa, CTyAEHT OOMYCKAaeT
HETOYHOCTH U OIIMOKHU ITPH 3aMMTE OOKJIANA, JAET HEJOCTATOYHO MPABWIBHEIE (POPMYIHPOBKH,
HAOJIFO TAFOTCA HAPYUIEHHA JIOTUYECKOH IMOCIEN0BATENBHOCTH B M3JIOKEHUHM MaTEPUAIIA.

OyeHnka «Hey0o81emeopuUmenbHO» BBICTABIAECTCA CTYNEHTY, €CIIM OH HE ITOArOTOBMII
OOKJIAM WIA JOONMYCTWI CyHIeCTBEHHBIE OmMOKU. CTyIEHT HEYBEPEHHO W3J1araer Marepual
OOKJIaaa, HE OTBEUAET HA BOMPOCH MPEMOaABATEN .

Onucanue wKaivl OYCHUBAHUA

MakcnManmbHO BO3MOKHBIM OaJUT 34 BECh TEKYIIMA KOHTPOJIb YCTAHABINBAECTCS PABHBIM
55. Tekymiee KOHTPOJILHOE MEPONPUATHE CUMTAETCA CIAHHBIM, €CIH CTYJIEHT MOJIYYWII 3a HETO
He MeHee 60% OT yCTAaHOBJIEHHOTO AJIA 3TOr0 KOHTPOJSA MAaKCUMaILHOrO Oawta. PedTUHTOBEIN
0as1, BEICTABIIEMEIN CTYAEHTY 3d TEKYIIEEC KOHTPOJIBHOE MEPONPUATHE, CTAHHOE CTYIEHTOM B
YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJIBHEIX MEPONPHUATHH CPOKH, OIPENENACTCA CIEIYHOIINM

oOpazom:
YPpOBEHE BBITOIHEHUSA KOHTPOJIBLHOTO PeritunroBeri  Oamn B % or
3agaHmsa MAKCUMAJIBHOTO Oasljia 334 KOHTPOJIHHOE 33TaHUE)
OTIMYHEBII 100
XOPpOIIHM 30
VY n0BIETBOPUTEITLHEIH 60
HeynoBierBOpUTEIEHEIN 0

4.5. Memoouueckue pexomeHoayuu NO 6bINOAHEHUIO UCCTECO0BAMENbCKUX NPOEKMN OB

HccnenoBarensckas mpoekTHas padota — 5T0 rpynmoBas padora, i1 BBEINOJIHEHUS
KOTOPOM HEOOXOOMM BBIOOP M HOPWIOKEHHME HAYYHOM METOOUKHM K NOCTABICHHOW 3aJaaue,
MOJIy4€HNE COOCTBEHHOTO TEOPETHMUECKOTO WM OSKCIEPUMEHTAIBHOTO MATEpUad, Ha
OCHOBAHMM KOTOPOTO HEOOXOIUMO IPOBECTH AHAJIM3 WU CHENATH BBIBOJBI 00 HMCCIENyEMOM
ABJIEHUH. BBIMONTHEHNE MPOEKTA — 3TO BCETAA KONIEKTUBHAA, TBOPYECKAS NMPAKTHIECKas padora,
NpefHA3HAYCHHAA [JUI1 ITONYYEHHA OIPENCICHHOTO IPOAYKTA MWIH HAYYHO-TEXHUYECKOTO
pe3yasTara. lakas paboTa moapa3yMeBAeT 4ETKOE, OMHO3HAYHOE (DOPMHUPOBAHUE ITOCTABICHHOM
3a1a4y, OIPENENECHNE CPOKOB BHEIIMOJTHEHUA HAMEUYEHHOTO, OIpPENeneHue TpeOOBaHUN K
pazpadareiBaeMOMy OOBEKTY.

Beimomuenne | rpynmoBoro mpoekTta ABAAETCA 00A3aTEIbHBIM YCIOBUEM BBIMOJHEHUS
CAMOCTOATENRHON paboTel mo mo00M AgUCHUIUIMHE NOPO(PECCHMOHATEHOIO LMKIA. lema
OPOEKTHOTO 3amaHus MOJKET OBITh BBHIOpaHA CTYJEHTOM W3 MPEOJIOKEHHBIX B padouei
nporpamMMme uiu (POHAE OLEHOYHBIX CPENCTB JUCIIUILUIMHEL, MO0 ONMpENEneHa CaMOCTOATENRHO,
UCXOMsl W3 WHTEPECOB CTYIAEHTA (B paMKax H3y4aemMol AUCHUIUINHEI). BreiOpannyro temy
HEOOXOOUMO COTJIACOBATHCA C IMPEMOIABATEIIEM.

Ipebosanus no BbINOIHEHUIO U O OPMIECHUIO HDOEKMA

[Tpu BEIMOHEHUN TpOEKTA mPUBETCTBYETCA padbora B rpynme (2-3 genoseka). [Ipoekt —
3TO MCCIENOBATENbCKAA padoTa, B XO0IE€ KOTOPOW CTYIEHTHI MOJIKHEI IPOAEMOHCTPHPOBATE
BIAJICHUE HABBIKAMH HAyYHOTO MCCIENOBAHMA, YMEHHA NPOBOIUTH aHanu3, 0000marse

MH()O PMATHEGy IS AdTR/GRBO LI, MPEAIarar CBOM PEIICHHMA MPOOICMEI, pacCMaTpPUBACMOH B
rpoexre TEKTPOHHON NoANMCHIo

Cepruchmkar:  2C0QQ0043E9ABBBI52205E 7BAS00060000043E
Bnageneu. mﬂﬁiﬁgg THOALOTOBK S, MATCPHATIOB  MPOEKTA CTYACHTHI TOJUKHEI ITPOJAEMOHCTPUPOBATE

BIAIEHUE COBPEMEHHEIMU METOAAMH KOMIIBIOTEPHOU 00pabOTKHN TaHHEIX.

'I‘. L]
eicramenes:  15SPHIBGPRYGYEHIU pabombi yuacmuuxa npoexma.
I[.T[.E[ KdxKI101ro 13 }’IIHCTH'HI{DB HPDEI{TH OIICHHUBAIOTCH .



* TpO(PECCHOHATBHBIEC TEOPETUYECKUE 3HAHUA B COOTBETCTBYIONIEH 001aCTH;

* ymMeHHE padoTare CO CHPaBOYHOW M HAYYHOM JIATEPATYPOH, OCYIIECTBIATEH IMOMCK
HeoOxoammou nadopmariu B arepuer;

* yMeHHE padOTaTh C TEXHUYECKUMH CPENCTBAMMU;

. yMEHHUE

[MOJIBE30BATECA

MH(OpPMALMOHHEIMU TEXHOJIOTUAMU;
* YMEHNE TOTOBUTh MATEPUATEI TIPOEKTA I MPE3EHTAIMH: COCTABIIATE U PETAKTUPOBATE

TEKCTHI, (JOPMUPOBATE MPE3EHTAIMIO MPOEKTA;
* yMEHUE PAd0OTATE B KOMAH/IE,;
* YyMEHHUE Ty OTMIHO NPENCTABIATH PE3YILTATEI COOCTBEHHOU OEATEIHHOCTH;
* KOMMYHUKA0€IbHOCTh, MHUI[UATUBHOCTE, TBOPYECKUE CIOCOOHOCTH.

Kpurepuit BRICTABIEHUS OIEHKH YUACTHUKAM IMPOEKTa

COOTBCTCTBYHOIIIUMH

BBITTOJTHACMOMY

[IPOEKTY

Husie
KommereHium,
YHHUBEPCAITBHBIE
CBA3AHHEIE C
KOMITETEHIINH
HCTIOTE30BAHNEM
(KOMMYHUKAOEE
COOTBETCTBYOIINX HOCTE
[Tpopeccnonansueie BEITTOTH IEMOMY ’ OTUYETHOCTE
Ouenka MHUIIMATUBHOCTS,
KOMIIETEHINH POEKTY
yMEHHE padoTaTh
TEXHUIECKUX
B «KOMaHJE,
CpPEnCTB U
VIPABJICHUECKUE
WH(O PMAIMOHHBIX
N HABBIKY U T.1I.)
TEXHOJIOTHH

«Otnuunoy» | Pabora BeimonneHna Ha | Texnuueckue Crynenr nposBun | [Ipoekr
BBICOKOM cpencraa U | THUIIUATHBY, NPENCTABIEH
npo()eCCUOHATEHOM MH()OPMAIMOHHEIE | TBOPYECKUH HOJTHOCTBIO U
YPOBHE. TEXHOJIOTUHU moaxon, B CPOK.
[TpencraBnenusIit OCBOEHEI U | cHOCOOHOCTE K
MaTepuana B OCHOBHOM | UCIOIBL30BAHBI /IS | BEIITOJHEHUIO
(pakTHUECKHM  BEPEH, | peanu3anuu CJIOKHBIX
OITy CKArOTCA IPOEKTAa 3a0aHUH, HABBIKA
HETPYyOBIE HOJTHO CTEIO paboTEI B
(pakTHUECKIE KOJIIIEKTHUBE,

HETOYHOCTH. CTymeHT OpraHvu3anuOHHEI
CBODOIHO OTBEUAET HA € CIT0COOHOCTH.
BOIIPOCEI, CBA3AHHEIE

C OPOEKTOM.

«Xopomo» Pabora Beinosnena Ha | O0napyxuBarwrcsas | CtygeHt [Tpoexkr
OOCTATOUYHO BBICOKOM | HEKOTOPBIE DOCTATOYHO OPEaCTABIEH
npo()eCCUOHATBEHOM OIINOKH B | momHo, HO 0€3 | JOCTaTOYHO
ypoBHE.  JlomymieHO | HCITOIB30BAHUN WHUIMATABEl W | MOJITHO WU B
00 4-5 (pakTUUECKUX | COOTBETCTBYIOIIUX | TBOPYECKUX CPOK, HO C
OmunOOoK. CTyaoeHT | TEXHUYECKUX HaxXO0IO0K HEKOTOPEIMH
OTBEUYAET HA BOMPOCHI, | CPENCTB M | BEITOJHWT HETOpabOTKA
CBS3AHHEIE C | tH(pOPMAIMOHHEIX | BO3JI0KEHHBIE HA | MU.
MPOEKTOM, HO | TEXHOJIOTHH HETO 3aJauM.

HEIOCTATOYHO ITOJIHO.
«Y nOBIETBO | YPOBEHE OOHapyxuBaer Crynent [Tpoexr cpan
PUTEIBHOY HETOCTATOYHO BBICOK. | HEAOCTATOUHOE BBIMTOJTHIIT CO
AOKYNEHT TIOATMCAH
EHEHTPE)%]MMIE no 8 | B1ageHue OONBIIYI0O YACTH | 3HAYUTEIBHBI
Cepruppukar: 2C000004SEIABEHRTITG CERMKROVIVUU4E | paBpikamu palOOTHL | BO3JIOKEHHOM HA | M
Bnananeu: llleGayxoea TaTpaAa AnexcaHapoBHa
OMINOOK. CTymeHr | ¢ TEXHUYECKUMH | HETO pabOTHI. OTIO3TAHUEM
MOIKET OTBETUTE | CPEACTBAMM 151 (Oonee
Nenctputened: ¢ 19.08.2022 ng 19.08.2023
MMl HA HEKOTOPHIE | COOTBETCTBYIONIUM HEIENN) U HE




Nurie

MATEPHAIIC TPOCKTA.

KommereHiimm,
YHHUBEPCAILHBIE
CBA3AHHEIE C
KOMITETEHIINH
UCIIOJTb30BAHUEM
(KOMMYHUKAOEE
COOTBETCTBYIOIINX OCTE
[Tpodeccnonansnrie BEITTOJTHAEMOMY " OT4eTHOCTH
Ouenka WHUIIUATUBHOCTS,
KOMIIETEHINH IPOEKTY
yMEHHE padoTaTh
TEXHUIECKHUX
B «KOMAaHJEY,
CPENCTB U
YOPABJIECHUECKNE
WH(O PMAIMOHHEBIX
. HABBLIKY M T.II.)
TEXHOJIOTHI
3 3aJaHHEIX | U OJTHOCTBIO
BOIPOCOB, CBA3AHHBIX | MH(POPMAIMOHHEIM
C HPOEKTOM. 1 TEXHOJOTHAMUA
«Heynosner | Pabora ne Beimomnena | HaBeikoB pabotser ¢ | Ctynent [Tpoexkt  ne
BOPHUTEILHO» | WIM BBEIMOJIHEHA HA | TEXHUYECKUMH MPAKTUYECKU HE | CIaH.
HA3KOM YPOBHE. | CpeaCcTBAMHA  HET, | paboran, HE
Honymeno Oonee 8 | MH(OPMALMOHHEIE | BBIIOJIHWI  CBOU
(pakTHUECKIX TEXHOJIOTUH HE | 3a1aun 198151
omnOoK. OTBETEI HA | OCBOECHEI BBITTOJTHWIT JIMIITh
CBS3AHHEIE C OTHEIEHEIE HE
NPOEKTOM  BOHPOCHI CYILIECTBEHHEIE
OOHAPYKUBAIOT MOPYYEHHU B
HEMMOHUMAHHUE TPy IIIOBOM
npeaMera 1%} ITPOEKTE.
OTCYTCTBHE
OPHUEHTALIAN B

Cmyoenmpl OO0MJICHbL. 3ANUTUTE MPOEKT B PEKUME NPE3EHTAUMH, NPEOBABUTE (DAMIIEI
BBITIOJTHEHHOTO MPOEKTa, YMETh pPACCKa3arbk O TEXHOMIOTHAX, HCMHOJb30BAHHBIX HMMH IIPH
BBITTOTHEHUN MTPOEKTA, ATk OLEHKY pa0OTHI KAKA0TO WIEHA TPYHIIHL (eciu npoeKkm cpynnogou ).

MakcuManbHO BO3MOKHBEIM Oa/UT 32 BECh TEKYILIMM KOHTPOIb YCTAHABINBACTCS PABHEIM
55. Tekymniee KOHTPOAEHOE MEPONPUATHE CUUTAETCA CIAAHHBIM, €CJIU CTYIEHT IMOMYYHI 34 HETO
He mMeHee 60% OT yCTAHOBJIEHHOTO IJIA 3TOT0 KOHTPOJA MAKCUMAITBHOrO Oamta. PENTHUHTOBEIN
0asn, BEICTABIIAEMBIA CTYAEHTY 34 TEKYIIEe KOHTPOIBHOE MEPONPUATHE, COAAHHOE CTYIAEHTOM B
YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJBHBEIX MEPONPUATHH CPOKH, OMPENEIAETCA CAEAYIONINM

oOpazom:
YPpOBEHEL  BEITOJIHEHUSA KOHTPONBHOTO | PeittunroBeii 0ann (B % OT MakCHUMAaJIBHOTO
3amaHus Oa/ia 3a KOHTPOJIBHOE 3aJaHHE)
OTIMYHEII 100
XOopomui 80
VY noBIeTBOPUTEIIEHEIH 60
HeynoBierBopuTeIbHEIN 0

4.6. Memooduueckue pexomenoayuu N0 NOO20OMOGKE K IK3AMEHAM U 3a4emam

VsyaewiEer NofFea 00IIenTpO(eCCHOHAILHEIX M CIEIUANLHEIX JUCLHMILINH 3aBEPILIACTCH
BEEH,MEHBREW&MEEE%KEHME}? CIIOCOOCTBYET 3AKPENICHUIO, YTy OeHnI0 1 0000nIeHnTo

Ceptudmkar: EEQGGGGdEEEAB 952205E7BAS00060000043

BnanendH AHEkbsy  AOTEYHACMBL s pBua IPOLIECCE  00yUEHMA, a TaKKE IPUMEHEHHI0O HMX K PEIIECHUIO
MPAKTUYECKUX 3aaad. ['0TOBACHE K 3K3aMEHy, CTYJIEHT JIMKBHUIUPYET HMEIOIIUECA IMPOOEIBl B

Neiicrav3HAHEYs WHLY,04 865, CUCTEMATU3UPYET U YIIOPANOYMBAET CBOU 3HAHMWA. Ha sk3amMeHe CTyIneHT




OEMOHCTPUPYET TO, 4TO OH NpuoOpen B mporecce OOydeHMs N0 KOHKPETHOM Y4eOHOU
TUCLUILINHE.

JK3aMEHAIMOHHAA CECCHA - STO CEPUA HK3AMEHOB, YCTAHOBIEHHBIX YUEOHBIM IUIAHOM.
Mexny skzamenamu unrepBan 3-4 nua. He cnemyer mymare, 4to 3-4 mHA OOCTATOYHO IS
YCIEMIHOM IMOATOTOBKHU K OK3aAMEHAM.

B 5tu 3-4 nHA HYKHO CHCTEMATH3UPOBATE YK€ MMEOMMECH 3HaHuA. Ha koHCyapTanum
mepes SK3aMEHOM CTYAEHTOB MTO3HAKOMAT ¢ OCHOBHBIMHU TPEOOBAHUAMHI, OTBETAT HA BOZHUKIIINE
y HUX BONPOCHL. [TosTOMY mocenienne KOHCyIbTaui 005S3aTensHO.

TpeboBanusa k opranmszanuu NOATOTOBKH K 3K3aMEHAM TE K€, 4TO M IIPHU 3aHATHUAX B
TEYEHUE CEMECTpPA, HO COOMIOOATHCA OHU JIOJLKHBI Oomee CcTporo. Bo-mepBhIX, OUEHBH BAKHO
coOmoneHue pexnMa THA; COH HE MEHEE § 4aCOB B CYTKH, 3aHATUA 3aKAHIUBAIOTCS HE ITO3JHEE,
gem 3a 2-3 gaca mgo cHa. OnTUMamsHOE BpeMs 3aHATHUNH - YTPEHHWE W JHEBHBIE Yachl. B
MEPEPBIBAX  MEKOY  3aHATUAMU  PEKOMEHAYIOTCA TPOTYJKH HA  CBEKEM  BO3IyXeE,
HEYTOMHTENBHEIE 3aHATHA CIIOPTOM. BO-BTOPEIX, HAIMYHUE XOPOMMX COOCTBEHHBIX KOHCIIEKTOB
nexkiuil. Jlaxe B TOM ciydae, ecmm Oplna mpomymnieHa Kakasa-mu0o JIEKIUs, HEOOXOOUMO BO
BpEMs €€ BOCCTAHOBUTH (I€pemucars €€ Ha kadenpe), o0ayMars, CHATh BO3HHMKIIHNE BOIPOCEH
IJIs1 TOTO, 4TOOBI 3aITOMMHAHME Marepuana ObLI0 OCO3HAHHBIM. B-TpeTpux, mMpu MOATOTOBKE K
5K3aMEHAM Yy CTYAEHTa [OOJKEH OBITh XOpOmMHM Yy4€OHUK WIH KOHCIEKT JIUTEPaTyPHL,
OPOYUTAHHOM IO YKA3aHWIO MPENONABATENA B TEUEHUE CEMECTPA. 3MECh MOKHO 3(P(PEKTUBHO
MCITOJIE30BATh JIUCTHI OO PHEIX CUTHAJIOB.

Bragane ciemyer mpoCMOTPETh BECH MATEPHaN MO CAABAEMOM TUCIUILIMHE, OTMETUTh
mifg cebds Tpymueie BOmpocCh. OOs3arensHo B HUX pazoOparecsa. B 3akmouenue emie pas
1EeIeco00pa3Ho0 MOBTOPUTHE OCHOBHBIE MOJOKEHWUA, MCHOJB3YSA HPU STOM JIMCTEl OMNOPHBIX
CUTHAJIOB.

Cucremarnyeckas NOATOTOBKA K 3aHATUAM B TEUEHHE CEMECTPA ITO3BOJIUT UCIIOJIL30BATh
BPEMS SK3aMEHAIIMOHHOM CECCHUM JIJI CUCTEMATHU3AIlNN 3HAHUU.

KoHTpO/Ib cCAMOCTOATE/ILHOH padOThI CTYACHTORB

KoHTpoIs caMOCTOATENBHONU PA0OTEI MPOBOAUTCS MPENOAABATEIEM B Ay INTOPHH.

[IpenycmoTpeHs! cneqyroniue BUAs KOHTPOJI: coOecenoBanne, ONEHKa JOKIaaa, OLEHKA
MPE3E€HTALNN, OLIEHKA YIACTHA B KPYTJIOM CTOJIE, OLIEHKA BBIITOJHEHUS ITPOEKTA.

[TonpoOHBIE KpuUTEpHUU OIEHUBAHUA KOMIIETEHIIUM MNPUBEICHEI B (DOHAE OIEHOYHBIX
CPEACTB IJiA MMPOBEIEHUA TEKYIIEH U MPOMEKYTOUHON ATTECTAIH.
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pecypc]: yuedno-meroguueckoe mocodbue/ 3uanruponsa JI.D.— DIEKTPOH. TEKCTOBBIE TAHHBIE.
—  CaparoB: Bysosckoe oOpaszoBanune, 2015— 150 c¢— Pexmum  pgocryma:
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pen. Al AnekceeB. - Camapa : IloBOKCKMH TOCYOAPCTBEHHBIM  YHUBEPCHUTET
TeneKOMMyHHUKAIi 1 nHpopmaruku, 2016. - 101 c. - Knura naxogurca B 0azoou Bepcun SbC
[PRbooks., 5K3eMITIIIPOB HEOTPAHWY CHHO

2. Cymnuein FO.M. KowmmberoTepHeie ceTu |[ONEKTPOHHBIA PECYpC|: METOAMYECKHE
ykazanusa k maboparopueiM padoram/ Cunnnpin FO.M.— DnexkrpoH. TEKCTOBBIE HAHHBIE.—
OpenOypr: OpenOyprckuil rocymapcrBeHnell yHusepcurer, JbC ACB, 2014.— 114 c.—
Pexxum nocryma: http://www.iprbookshop.ru/51533.— 3BC «IPRbooks», mo maposmo

3. Uekmaper [0.B. BrrauciurenbHele CHUCTEMBI, CETH MW TEIEKOMMYHHKAIIMU
| DnexkrponHsiil pecypc|/ Hekmaper FHO.B.— Snekrpon. TexcroBeie nannsie.— M.: JIMK Ilpecc,
2013.— 184 c¢.— Pexum pmocryma: http://www.iprbookshop.ru/5083.— 3BC «IPRbooks», mo

napomo Crporamor, M. II. Undopmanmnonnsie cetn n rtenekoMmyHukanuu |[lekcr]| : yuaeO.
nocobue / M. I1. Ctporanos, M. A. lllepbakos. - M. : Bercmas mkomna, 2013. - 151 c.
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