








11 BATAJIBHI BITIOMOCTI

["amy3p 1HQOPMALIAHUX TEXHOJIOTIH MIBUAKO PO3BHUBAEThCA. Lle Bumarae 6a3o-
BHX 3HaHb MPO MPUHLIMIK MOOYAOBA KOMI'FOTEPHUX OOUYMCITIOBAIEHUX MEPEXK, PO3Y-
MIHHSI 0COONMMBOCTEH TPAAMIIIHHNX 1 MTEPCIEKTUBHAX TEXHOJOTIH JOKATbHUX 1 r100a-
JBHUX CUCTEM KOMYHIKAIlii, BABYEHHS CIIOCOOIB CTBOPEHHS 1 KEPYBAHHS KOPIIOPATH-
BHUMH MEPEKaMH, BUBYCHHSI METO/IB aHAJI3y 1 CHHTE3Y 1H(POPMALIIHUX MOTOKIB B
0OUYMCITIOBAJIEHUX MeEpeskax. Takok NOTpIOHO OCBOEHHS MPOTOKOJIIB 1 CTaHAApTIB 00-
MiHY 1H(OPMALIIEO B CUCTEMAX aBTOMATH3aLlli BUPOOHMYMX NMPOLECIB HA Oa3l MPOMH-
CIIOBUX MEPEXK.

OTpuMaHi CTYACHTOM 3HAHHS Ta BMIHHS NPH BUBYCHHI JUCLHMIUIIHM “AHamI3,
CUHTE3 1 onTuMizanis iHPOpMaIiifHuX MepeK ~ OyayTh BUKOPHCTAHI IPH BUKOHAHHI
KBaTipikariiHoi poOOTH MaricTpa.

I META 1 3ABJAHHA ANCHUILJITHA

Merta qucuMNJIiHA — BUBYCHHS apXITEKTYpH 1HPOPMALIHHUX MEPEK, PECYPCIB
1H(OopMaLIHHUX MEPEK Ta OCOOIMBOCTEH iX MPOECKTYBAHHS, OCBOEHHS 0a30BUX TEX-
HOJIOT1i MEPEK, METOAIB MOJIEFOBAHHS, AHAJI3y, CHHTE3Y Ta iX ONTUMI3ALi.

3aBaaHHsl AUCOMILUIIHA HA OCHOBI BUMOT OCBITHBO-TPO(ECIHHOI mporpamu
«KoMm’roTepH1 cucTeMu Ta MEPEXl» MIATOTOBKM MAriCTPiB 3a CHELIANBHICTIO
“Komn’roTepHa 1HXeHeEpis™ mojsrae y (opMyBaHH1 30aTHOCTENR (meopemuyni, KoeHi-
mueni ma npaxmuyHi) CTyIEHTIB A0:

— 3HAHHA NPUHUUNIB (POPMYBaHHS 1HPOPMALIHHUX MOTOKIB B KOMYHIKALIHHUAX
MEPEKAX;

— JOCIIHKEHHS 1H(QOPMALIHAX MOTOKIB B KOMYHIKAIIHHUX MEPEXKaXx;

— BHKOPHUCTaHHs METO/IB aHAJI3y Ta CUHTE3Y 1HPOPMALIITHUX MEPEK;

— 3aCTOCOBYBaHHS MPOrPaMHUX Ta alapaTHUX 3aC001B 00UMCITIOBATEHUX MEPEIK;

— 3aCTOCOBYBAaHHS METOAIB MOOYAOBH 1H(POPMALIHHUX MEPEXK 3 BUKOPUCTAHHAM
MOJICJTFOBAHHS B CIICI1AJII30BAHOMY MTPOrpaMHOMY 3a0€3NEUYCHHI;

— 3IACHEHHS TPOEKTYBAHHS KOPIMOPATUBHUX 1H(POPMALIITHIX MEPEIK;

— OOYMCIICHHS Ta XapaKTEPUCTUKH OCHOBHUX MOKA3HUKIB 1HPOPMALIITHIX MEPEK;

— po3poOKM HEOOX1AHOT TEXHIYHOT TOKYMEHTAILIT;
MOJICTIOBAHHS 1H()OPMALIHHUX MOTOKIB B OOYMCITFOBATEHUX MEPEKAX.
HapuaHHs qTUCLMILTIHK CIIPUSiE PO3BUTKY KPUTHYHOTO MUCIICHHS — YMIHHIO PO-
3YMITH JIOT14H1 3B'S3KM MDK 11€sIMH, BA3HA4aTH, OyIyBaTH W OLIHIOBATH KOMYHIKA-
11iHI MEPEXI1, BUSBJIATH HEBIMOBITHOCTI 1 MOMUJIKHA B JOMYIICHHSIX Ta OOMEKECHHSIX,
PO3BUBAE KPEATUBHICTh — FOTOBHICTh 1 3JJATHICTh JI0 TBOPYOCTI, SIKA BUSBISETHCS SIK 1
B MMPOJYKTAaX AISJIBHOCTI, TaK 1y MHACJIEHHI, CIJIKYBaHH1, PO3BUBAE OpraHi3aliiiHi 3/i-
OHOCTI1, yMIHHS IPALOBATH B KOMAH/1 TP CTBOPEHH] POEKTY MEPEXKI.

IlepenymoBu A/1s1 BUBYEHHS AUCHHUIIIHH:

JIns IKICHOTO 3aCBOEHHS MaTepialy HEOOX1JHO 3aCBOITH MONEPEIH] AUCLUTIII-
HU. «YncenpHl MeToan 1 MoaenoBaHHs Ha EOM»y; « KOMIMOHEHTH Cy4aCHMX KOMIT 1O~
TepHUX cUcTeM»; « OCHOBH CHCTEMHOIO aHali3y», «AmnaparHi Ta mMporpaMHi 3acoOu
KOMIT'FOTEPHOT 1HKEHEPID».

MoBa BUKJIaJaHHS . YKPAiHCHKA.



OO0csir HaBYAJABLHOT TUCUUILTIHA Ta MOT0 PO3MOJLT 3a BUJAMHU HAaBYAJIbHUX 3a-
HSTB!

— 3araJibHuid 00csT a1 A€HHOT (JOPMU HABYaHHS CTAHOBUTHL 165 roaun/5,5 Kpe-
JIUTH, B TOMY uncil: nekuii — 30 roauH, npakThyHi 3aHATTs — 30 TOAMH, CaMOCTIiiHA
poboTa ctyaeHTiB — 105 roauH;

— 3arajbHH 00CAT A 3a04HOi (POPMU HABYAHHSI CTAHOBUTH 90 roauH/ 3 Kpeau-
TH, B TOMY YMCJI: JICKIIi — 8 TOAMH, MPAKTU4HI 3aHATTS — 4 FOJAWHHU, CAMOCTIHHA PO-
0ota cTyeHTIB — 153 roIMHu.

IV ITIPOI'PAMHI PE3YJIbTATU HABUAHHSA

OCBITHS KOMIIOHEHTA «AHAJ13, CHHTE3 1 ONTUMI3aLisl 1HHOPMALIHHUX MEPEHK»
NOBUHHA C()OPMYBATH HACTYITHI MPOrPaMHi pe3y/IibTaTH HABYAHHS, 10 nependaye-
H1 OCBITHBO-IPOQECIHHO MPOrpaMor0 MIArOTOBKM MaricTpiB « KoM toTepHi cucTe-
MU Ta MEPEXKI»:

— YMIHHS POBOJUTH PO3POOKY 1 JTOCIIHKEHHSI METOIMK aHAITi3y, CHHTE3Y, ONTH-
Mi3allii 1 MPOrHO3YBaHHS SKOCTI MPOLECIB (PYHKIIOHYBAHHS KOMI FOTEPHUX CHCTEM 1
TEXHOJIOT'1H;

— YMIHHS 3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS AJI1 PO3B’sI3aHHS 33[a4 CUHTE3Y Ta
aHali3y B CUCTEMAX, SIKI XapaKTepH1 OOpaHii CnenianbHOCTI;

— MIATOTOBJICHICTh JO BUKOPUCTAHHS ICHYKOUMX Ta PO3POOJICHHS HOBUX MaTeMa-
TUYHUX METOMIB ISl BUPILICHHS 3a/a4, MOB’SI3aHUX 3 MPOEKTYBAHHIM Ta BUKOPHC-
TaHHSM KOMII FOTEPHUX CUCTEM Ta MEPEIK;

— YMIHHS 3aCTOCOBYBATH METOIM KOHTPOIIO SIKOCT1 MPH JOCTIIPKEHH] Ta €KCILTY-
aTaili MEpexX p13HOrO MPU3HAYCHHSI.

VY pe3ynbTari BABYEHHS HABYAJIBHOT JUCIMIUTIHA « AHAJI13, CHHTE3 1 ONTUMI3a-
s 1H(OpMaLIHHUX MEPEXK» CTYACHT OBHUHEH MPOACMOHCTPYBATH ITOCTATHIA PIBEHb
c(hOpMOBAHOCTI NMEBHUX PE3YJIBTATIB HABYAHHS Yepe3 3000yTT HACTYTHUX MPOrpam-
HHX KOMITIETEHTHOCTEHA:

- 3arayibHi: 3JaTHICTH 10 a0OCTPAKTHOTO MHUCJICHHS, AHAJI3y Ta CUHTE3Y; 31aTHICTh
BUKOPUCTAHHS 1HPOPMALIIMHUX 1 KOMYHIKAIIHHAX TEXHOJIOT; 3MaTHICTh IO TeHepallii
HOBMX 1/Icii 1 BapiaHTIB PO3B’s3aHHS 3a7a4, KOMOIHYBaHHS Ta €KCIEPUMECHTYBaHHS,
OPUTTHAJIHOCTI, KOHCTPYKTUBHOCTI, €KOHOMIYHOCTI Ta MPOCTUX PILICHb, 3AATHICTh
npuiiMaTi OOrPYHTOBAH1 PILICHHS; 30ATHICT PO3POOIIATH Ta YIIPABIATH MPOCKTAMM,;

- (baxoBi: 3MaTHICTH aHAI3yBATH, ONTHMI3yBATH Ta MOJCIIOBATH CKJIAIHICTH ap-
XITEKTYPH KOMIT FOTEPHUX CUCTEM Ta MEPEXK 13 3aCTOCYBAHHSAM CYYaCHUX MPUHLIMITIB
noOy/0BM MaTeMaTHYHOr0, MPOrPAMHOTO, JIIHIBICTUHYHOTO, TEXHIYHOTO Ta 1H(QOpMa-
IAHOrO 3a0€3MeUeHHs; 3JaTHICTh PO3POONATH CTPATErii MPOCKTYBAaHHS, BU3HAYECHHS
LIJICH MPOEKTYBAHHS, KPUTEPIiB €PEKTUBHOCTI, OOMEKEHb 3aCTOCOBHOCTI, YMIHHS PO-
3po0nsATH HOB1 METOAM 1 3aCO0M MPOCKTYBAHHS KOMIT FOTEPHUX CUCTEM Ta MEPEX; 3/1a-
THICTh 3aCTOCOBYBATH TEOPETHYHI TA MPAKTUYHI HABUKH IJII BUPILICHHS KOMILIEKCY
NUTaHb BlJ aKCIOMAaTUYHMX YMOB MOKJIMBOCTI MOOYJAOBH KOMI FOTEPHUX CHCTEM Ta
MEPEXK A0 OLIHIOBAHHS iX MapaMeTpiB; 30aTHICTh 3A1ACHIOBATH MOJCIIOBAHHS MTPOLE-
CiB 1 00'€KTIB 3 BUKOPUCTAHHSIM CTaHAAPTHUX MPOTrPAMHUX TEXHOJIOTIH;

- (baxoB1 1OAATKOBI: 3AATHICTH 3aCTOCOBYBATH MEPEXHI TEXHOJIOTII MEPEIaBaHHS
JaHKWX Ta BIAMOBIAHE OOJIAJHAHHS IPU CTBOPEHHI Ta AOCHIDKEHHI 1H(OpMaLIiHUX CU-



CTEM PI3HOTO MPU3HAUECHHS, YMIHHS aHATI3yBaTH Ta OOpOONATH pPe3yjbTarh AOCIHI-
JLKEHbB 3 METOKO MPUHHATTS €()EKTUBHUX PILICHb.

VY pe3ynbTari BUBYEHHS HABYAIBHOI AUCUMIUTIHA CTYJEHT MOBUHEH MPOJEMOH-
CTpyBaTH JOCTaTHIi piBeHb C(HOPMOBAHOCTI MEBHUX PE3YJIbTATIB HAaBYaHHS. B y3a-
TATbHEHOMY BHUIJIAJ iX MOYKHA HABECTH TaK, IO MICs BUBYEHHS JAHOI AUCLHUTLIIHU
CTYJECHT MOBUHEH OyTH 3AATHUM:

V Ko2HimugHiti c¢hepi CTYJEHT MOBUHEH MPOJACMOHCTPYBATH

— 3HAHHS OCHOBHUX XapPaKTEPUCTHK 1H(POPMALIIHHMUX CHCTEM, MEPEX Ta iX KOM-
TOHEHTIB,

— JOKJIATHO MPOJIEMOHCTPYBATH 3arajbHe PO3yMIHHS CYYaCHMX TEXHOJIOTTHA MO0
JOCIIKEHHS 1HQOpPMAIIHHUX CUCTEM Ta/ad0 MEPEK;

— JOKJIATHO MPOJEMOHCTPYBATH 3HAHHSI CTPATET1i T4 TEXHOJOTIi MPOCKTYBAHHS Ta
BIPOBAIPKEHHS KOMIT FOTEPHUX, 1H(HOPMALIHHAX CHCTEM Ta/a00 MEPEX;

— BOJIOJIHHS HABUYKAMHU LIOJ0 AHAJI3Y, 3aCTOCYBAHHS MATEMAaTHMYHUX METOMIB
JUTSL CTAaTUCTHYHOI OOPOOKH, MEPEBIPKM aACKBATHOCTI Ta THTEPIPETALli TaHUX, OTPH-
MaHUX B PE3yJbTaTl MPOBEACHHS JOCTIKEHHS, B TOMY YHMCIII 3 BUKOPUCTAHHSAM MeE-
TOJ/IB MATEMATUYHOTO MOJICTFOBAHHS,

— 3JaTHICTh PO3POOJISITH Ta AOCIIKYBAaTH MaTEMaTUYH1 METOAM, MOJIEN] Ta ajlro-
puT™MH OOpOOKHM JaHMX, 3aCTOCYBATH MAT€MATHYHI METOIM Ui OOIPYHTYBAHHS, OII-
TUMI13allii Ta TPUWHATTS YIPABIIHCHKUX 1 TEXHIYHUX PIIICHb, AICKBATHUX YMOBaM, B
AKUX (PYHKIIOHYIOTh JOCTIIKYBaH1 CUCTEMH Ta/a0o.

— BOJIOJIHHS HABUYKAMHU BUKOPHUCTAHHS CUCTEMHOIO MIAXOAY, SIK Cy4acHOi 3ara-
JLHOHAYKOBOT METOIOJIOTIT JUIsl KOMITJIEKCHOTO JTOCITIIPKEHHS MEPEK Ta CUCTEM PI3HO-
r0 MPU3HAYCHHS TIPU aHal131, MOACIIOBAHHI, MIATOTOBII 1 TPOBEACHH] €EKCIEPUMEHTY,
3 ypaxyBaHHSM 1X 0COOJTMBOCTEIA;

— 3JIaTHICTh IJIaHYBAaTH, MPOCKTYBATH Ta BHUKOHYBAaTHM HAYKOBI JOCIIDKCHHS 31
CTali KOHUENTYaIbHOI TOCTAHOBKHM 3a7a4l JO KPUTHYHOTO OLIHIOBAHHS Ta PO3TIISALY
PE3YABTATIB Ta OTPUMAHUX JAHUX, IO BKJIKOYAE BMIHHS BUOpaTH ab0 po3poOUTH MOT-
piOHY TEXHIKY, MpOrpamMHe 3a0€3MEYECHHS, CYYaCcH1 TEXHOJIOTI] mporpaMyBaHHs Ta Me-
TOAMKY JOCHIPKEHb CTOCOBHO CUCTEM Ta MEPEXK PI3HOTO MPU3HAYCHHS,

B agexmusniii cghepi CTYAEHT 3AATHUN:

— KPUTHYHO OCMMCITFOBATH JICKIIHHUN Ta MO3aJICKIIHHNI HAaBYAJIbHO-NPAKTUYHU I
Marepiai;, BUIBHO, KOMIETEHTHO, MOCAIOBHO Ta palllOHANBLHO OyyBaTH BJIACHY ap-
TYMEHTAIIK0; 3aCTOCOBYBATM OCHOBHI TIJXOJW MPOCKTYBAHHS Ta JOCIIKEHHS
KOMIT FOTEPHUX MEPEXK T CUCTEM;

— YCHIIIHO PO3B’A3YBATH MPHUKIAAHI 3a/1a4l 3 PI3HUX BUAIB OMUCY OO €KTIB Ha
eTanl aHam3y, 3 aHami3y 00 €KTIB MPOCKTYBaHHS SIK CUCTEMH, MOOYAOBH JCPEB Ta
rpadiB 3B’3Ky €JIEMEHTIB; MOOYJOBH MaTPHIb CYMIKHOCTI Ta IHUEACHIIH;, PO3pOOKH
rpadiB 1Tl Ta paHXUPYBaHHS LIIEH MPU MPOEKTYBaHHI 1H(HOPMALIHHUX CHUCTEM Ta
MEPEK;

— a0CTpaKkTHO MUCJHMTH, KPUTUYHO aHAJI3yBaTH, OLIIHKOBATH TA CUHTE3YBATH HOBI
Ta CKJIajH1 17ef;

— npuiiMaTi OOTPYHTOBAHI PILICHHS 1 JISATH CBIAOMO Ta COLIAIBHO BiAMOBIAATBHO
3a pe3yJIbTaTH NPUHHATHX PILICHb,

— MPOSBIIATA BU3HAYEHICTH 1 HAMOJETIMBICTh IOA0 MOCTABICHUX 3aBJAHb 1 B3sl-
THX 000B’S3KIB,



Y ncuxomomopniii cghepi CTyaeHT 31aTHUI:

— 3aCTOCOBYBATHM OCHOBHI MIIXOAM CUCTEMHOIO aHAi3y 1H(OpPMALIHHUX MpoLe-
CIB B CUCTEMAX Ta MEpEKax IIOAO iX aHaII3y, CHHTE3Y Ta ONTHMI3alli,

— 3aCTOCYBAaTH OCHOBHI MIAXOJW 1O aBTOMATW30BAaHOIO MPOEKTYBaHHs 1H(OpMa-
IHHAX CUCTEM Ta MEPEK;

— MPOBOJUTH JOCTIIPKCHHS HA BIAMOBIHOMY PIBHI, OI[IHIOBATH SIKICHI MOKA3HWU-
KM, OYTH KPUTUYHUM, CAMOKPUTHYHUM,

— CaMOCTIHHO BHSIBJIATH, CTABUTH Ta BUPILIYBATH 33ja4l, PO3pOOsSTH Ta peal3o-
BYBaTH IMPOCKTH, BKIFOYAIOYM BIIACHI JTOCIIHKCHHS, SIKI JAKOTh MOKIIUBICTH MeEpe-
OCMUCIIUTHA HAsIBHE Ta CTBOPUTH HOBE I[ITICHE 3HAHHSI, CAMOCTIIHO aHa13yBaTH OIlIH-
Ky €()EKTUBHOCTI MPOEKTY;

— CHUIKYBATUCS 3 MPEACTABHUKAMH 1HIIMX MPOQECIHHUX TPYN Pi3HOrO PiBHSA (3
€KCIEPTAMH 3 HIOUX TaTy3€i 3HaHb 1 BUAIB AIsUTBHOCTI),

— BHpILIYBATH CTAHAAPTHI 3aBAaHHs MPOoQeciitHOi AISUIBHOCTI Ha OCHOBI 1H(OP-
mManiiHoi Ta O10morpagiuyHOi KyJAbTYypH 13 3aCTOCYBaHHAM  1H(OpPMALIAHO-
KOMYHIKaI[IHHMX TEXHOJOrI Ta 3 ypaxyBaHHSIM OCHOBHMX BHMOT 1H(OpMaLiiHO
0€3MeKn, ETHYHUX W TPABOBUX aCMEKTIB BUKOPUCTAHHS 1H(pOpMALLii B PI3HUX NpEaMe-
THUX TATY35X.

V IPOT'PAMA TA CTPYKTYPA HABYAJIBHOI TMCIIUILITHHA

PO3ITOAII HABYAJIBHOI'O YACY 3A TEMAMUA
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PO3I1OA1)T HABYAJIBHOI'O YHACY 3A ®OPMAMU HABYAHHSA
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JEKIIIT
TEMA 1. [IPUHLIUIIUA CUHTE3Y I[HOOPMALIIMHUX MEPEX

Jlekuis 1. 3aBnanHs i MeToau po3poOKu iHGopManiitHUX Mepek. Mera 1 3aiaql
KypCy.
[11, [3], [3al.

JlunakTudH1 3aco0U — ClTaiiau.
TEMA 2. OIITUMIBALIIS THOOPMALIIMHUX MEPEX

Jlexuis 2. BusHaueHHs BapTICHO-€KOHOMIYHUX XAPAKTEPUCTHK 1H(POpMALIHHAX
mepex. Knacudikanis mepex. KomroBHo-BapTicHa kiacu@ikaiis mepex. Metoau
CUHTE3Y 1H(POPMALIIHHAX MEPEXK PI3HUX KIIACIB.

[11, [3], [3al.

JlunakTudH1 3ac00U — ClTaiiau.

Jlexuis 3. Enementu mepexi. BuOip TexH1uHMX 3ac001B 1H(OPMAIIHHOT MEPEKI.
Maremaruune 3a0€3N€4YeHHS 111 BAPTICHO-CKOHOMIYHHUX PO3PAXYHKIB MEPEXKI.
[1], [3], [5a].

JlunakTudH1 300U — ClIaiau.

Jlekuiss 4. 3aBmaHHS ONTHUMAIBLHOTO PO3MILICHHS OOYHMCIIOBAILHUX LEHTPIB
(OLL) 1 aGoneHTchkux MyHKTIB (All) y perionansHiil iHpopmariiiHiii mepexi. [etep-
MIHOBAHWNA Ta IMOBIPHICHUH MIAXOAW Yy 3aBAAHHAX aHAII3y, CHHTE3y W ONTHUMI3allli
1H(pOpMaLIHHUX MEPEXK.

[11, [3], [3al.

JlunakTudH1 300U — ClTaiiau.

Jlekuis 5. MeToauka pilieHHs 3aBIaHHs PO3MILICHHS. baratoaGOHEHTCHKI cuc-
TEMH Ta MepexUBI 00’ eqHaHHS. Po3noiiena o0poOka iH(popmarti.



[ToHATTS TEOPIi MEPEXK.

[1], [5al, [7a].
JlunakTudH1 3aco0U — Cllaiau.

TEMA 3. OIITTUMIBALIS THOOPMALIIMHUX TTOTOKIB V MEPEXI

Jlexuis 6. AHani3 xapakTepucTHK 1H(popManiifHuX NoTokiB. [lomyk nuiaxis on-
TUMAIBHOIO MepeaaBanHs iHpopMmanii B nmeBH1d Mepexi. [IpuHumnmm ontumizamii 1H-
(hopMariifiH1X MOTOKIB.

[1], [1a], [5a], [7x]

JlunakTudH1 300U — Cllaiau.

Jlexuis 7. BuzHaueHHs 3aTpuMOK nepenadl iHopmanii. [TpuunHn Ta HACHiAKK
3aTPUMKH Ta BTpaTy 1Hpopmartii.

[11, [1a], [5a], [7n]
JlunakTudH1 3ac00U — Cllaiau.

_ TEMA 4. OLIHKA IMOBIPHICHHX XAPAKTEPHUCTUK IHOOPMA-
HIMHHUX MEPEX

Jlexmis 8. Metonmka po3paxyHKIB XapaKTEPHCTUK (DYHKIIOHYBAHHS MEPEXKI.
OCHOBHI XapaKTEPUCTUKN (PYHKI[IOHYBAHHS MEPEXKI.

[11, [1a], [5a], [7n]
JlunakTdH1 300U — ClIaiiau.

TEMA 5. METOIY MOJIETIOBAHHS IHGOPMAIIMHUX MEPEX

Jlekiist 9. 3aranbHi MonokeHHS. MojaentoBaHHsl Y Teopli 1HQOpMaIIiHuX Me-
pex. [IpuHImnmm MonentoBaHHs Mepex. TexHomorii. MepexHi Moaei.

[1], [5al, [7na]
JlunakTudH1 300U — ClTaiiau.

Jlexmig 10. Imitamiiine monxenoBaHHs. MeToanka IMITAIfHOTO MOIEITIOBAHHS
mepexi. [Iporpamui 3acobu imitamii. [lnanyBanHs iMiTaiiHUX eKkcnepuMeEHTIB. O0-
pOOJIEHHST AAHUX IMITaIl].

[1], [1a], [5a], [7x]

JlunakTudH1 300U — ClIaiiau.

Jlekiist 11. OniHka aaeKkBaTHOCTI IMITAIHHUX Mojeneid. Meroa rpynoBoro 00-
JIKY apryMEHTIB.

[1], [1a], [3a], [7n]

JlunakTudH1 300U — ClIaiiau.

TEMA 6. METOJJY OITTUMI3ALT ITHOOPMALIIMHUX MEPEX

Jlexmis 12. 3aranbi nmosioskeHHs. [lunboBi (yHKi ontumizanii. Tumosi 3a-
BJIAHHS OTITUMI3AILlli.






THINBIIY ATTHHI 3ABIAHHS

L{ip 1HAMBIAYaTbHUX 3aBJAHb - (OPMYBAHHs HABUKIB Ta BMIHb Y BUKOPHCTaH-
Hl METOJMKH PO3PaXyHKY TEPUTOPIAJbHUX, JOKAIBHUX Ta MTPOMUCIOBUAX MEPEK IS
0OMIHY 1H(}OPMALIEIO B PO3MOAIIEHUX CUCTEMAX KEPYBaHHS il alrOpUTMIYHOIO 1 ana-
parHoro 3ade3neueHHsl kKaHaibHOTO piBHA JIOM. TemaTuka iHaAUBIAyalbHUX 3aBJaHb
o0 (YHKIIOHATBHO-BAPTICHOTO aHAII3y TEPUTOPIATBHO-PO3NOAIIEHOT 1H(pOpMA-
IHHOT MEPEXKI HABEACHA Y AOJIATKY A.

CAMOCTIITHA POGOTA
J1o camoCTiHHOT MPOPOOKK BUHOCATHCS HACTYITHI TEMU:

Tema 1. Texnonorii Token Ring i FDDI.

MapkepHuii METOA AOCTYNY A0 MOAUTIOBAHOIO cepeaoBunia. GopmMaTH Kajapis
Token Ring: mapkep, kaap JaHKMX 1 MOCIIIOBHICTb, IO niepepuBac. [IpioputeTnnii no-
ctyn 10 Kb, di3nunmii piseHb TexHouorii Token Ring. Texnomoris FDDI, ocHOB-
HI XapakTEPUCTHKKN Ta 0COOMMBOCTI noctyny. BiakazocTiiikicTe Texnonorii FDDI. ®i-
3uuHuii piBeHb TexHosorii FDDI. [Topieasiaas FDDI 3 Ethernet 1 Token Ring.

[6a] c.324-341.

Tewma 2. JlokanbH1 MEPEXKI MOTBOBOTO PIBHSI.

CAN npoTokonu BUCOKOTO piBHA. OSI MoAEns MPOTOKOJIIB BUCOKOTO PIBHS HA
0a31 CAN. OCHOBHI MOKJIMBOCTI MPOTOKOJI1B BUCOKOTO PiBHS HA 0a3i CAN. Mepexkne
kepyBaHHs. [Tpodaiinm npuctpois. Tunu noimomieHs Mepexi CAN. ApOitpaxk. An-
pecaitist 1 TpoTokou BUCOKoro piHs. [Ipotokosm CANOpen. [Tporokon DrviceNet.

[7n], c.34-51.

Tewma 3. Inrepdeiic Inter]C.

Konnenuis mman. Onuc npotokony mwuHU. ApGiTpaxk. Cunaxponizanis. OOMiH
nanumu. Anpecaiis. JlonoBHeHHs A0 ctanaapty InterlC.

[7n] c.52-62.

Tema 4. Cnenudikanii ¢iznunoro cepenopuiia Ethernet.

Cranpapr 10Base-5. Cranmapt 10Base-2. Cranpapr 10Base-T. OnToBONIOKOH-
Ha mepeka Ethernet. J/lomen komiziii. 3aranbHa xapaktepuctrka ctanaaptie Ethernet.
Metonuka po3paxyHky koH(irypamii mepexi Ethernet. Pozpaxynok PDV. Po3paxy-
HOK PVV. Posmmpenns texnonorii — Fast Ethernet

[6n] ¢.307-323.

VIMETOJN HABYAHHA

[Ipn BHUKJIagaHHI AVCLMILIIHU MEPen0avyacTbCsl BUKOPUCTOBYBAHHS MYJIbTHME-
niitHMX 3aco01B, cnaiaiB. [lepen NpakTHYHUMM 3aHATTSMU CTYJCHTH BUBYAKOTh CAMO-
CTII{HO OKPEMI TEMH.

CTyIEeHTH BUKOHYIOTH 1HAMBIAYalbHE 3aBJAHHS, K€ BKIIFOUYAE 3a/1a4y ONTHMA-
JBHOTO PO3MILICHHS OOYHMCIIOBAILHUX LICHTPIB Y TEPUTOPIATIBHUX, JOKAIBHHUX a00
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NPOMUCIIOBUX OOYMCITIOBAIbHUX Mepekax. BUKOHaHe 1 3aXMIICHE 1HAUBITyaJbHE 3a-
BJIAHHS € JOMYCKOM JI0 €K3aMeHy. TeopeTHuH1 MUTAHHS 0 3aXUCTY 1HAWBILYJTbHOTO
3aBAAHHs HABEIECH1 y 101aTKy b.

Jliis 3a0e3MeyeHHs] HA0YHOCTI HABYAIBHUX 3aHATH PEKOMEHIYEThCS BUKOPHC-
TaHHS ICHYFOUMX MOJEIIEH JIOKAJIbHUX KOMIT FOTEPHUX MEPEK.

[TpakTiyni poOOTH NMOBMHHI BHKOHYBATHCS HAa NEPCOHAIBHUX KOMIT'HOTEpAX,
PEKOMEHIy€ThCsl BAKOPUCTAHHS MPorpaMHoro npoaykry NetCracker.

VII METOAU KOHTPOJIIO

[1pu BUBUEHH1 TUCLMILIIHM 3aCTOCOBYETHCS PEUTHHIOBA OLIIHKA PiBHS IMIArOTO-
BKH CTYJICHTIB 3a CTOOAJIBLHOKO MIKaJI0k0. [1iICYMKOBI OILIIHKH 32 CEMECTP B IIJIOMY T1€-
PEBOJATHCS 3a HALIIOHATBHOK MK Ta mkainorw ECTS BianoBigHo 10 Tabmui me-
PEBOJY, sIKa BU3HA4YaeThes Ait0uMM B J[/IMA MONOKEHHSIM MPO OpraHi3aiit OCBIT-
HBOT'O MPOLIECY:

PeiituHrosa orinka Y HanioHaibHIN mKam Y mkan ECTS
90-100 BiaminHO (3apaxoBaHoO) A
81-89 J1oOpe (3apaxoBaHo) B
75-80 JloOpe(3apaxoBaHo) C
65-74 3a/10BUTBHO (3apaxoBaHoO) D
65-64 3a/10BUTBHO (3apaxoBaHoO) E
30-54 He3anoBiabHO (HE 3apax0BaHo) FX
0-29 HesanoBiibHO (HE 3apaxoBaHO) F

Jls OTpUMAaHHS TO3UTUBHOI OLIIHKY 3 AUCLMIIIIHK CTYACHT MOBUHEH CKIIACTH
BC1 MOAYJ1 (KOHTPOJIbHI TOUKH) Ta OAEPYKATH HE MEHIIE HDK 55 OaiB CyMapHOi OLIH-
k. CTYIEHT, KUl HA MPOTA31 TPUMECTPY CKJIAB BCl MOy 1 HaOpaB HE meHuie 90
OaJiB cyMapHOi OLIHKH, Ma€ MPAaBO OTPUMATH MMIICYMKOBY OLIHKY O€3 CKIaJaHHS €K-
3aMEHY.

Pesynbratu npuiioMy €k3aMeHy OLIHIOTHCS 3a 100-0anbHO0 PEHTUHTOBOKO
mkanor. [Ipy oLiHIOBaHHI PE3yJIbTaTIB €K3aMEHY BUKOPHUCTOBYETHCS TAKOK HalliOHa-
JbHa 5-0anpHa Kajna Ta BULICHABEACHA TaONMIs nepeBoay 3 Airouoro B J[JIMA mo-
JIO’KEHHS TPO OPraHi3aiifo HABYaJIbHOTO MPOLECY B KPEAUTHO-MOAYJIbHIA CHCTEMI ITi-
JrOTOBKH (PaxiBIIIB.

Ckiiag MoayJliB (KOHTPOJIbHUX TOYOK) TMCUUILTIHK, PO3MOJUT Yacy Ha iX 3aCBO-
€HHSI, TEPMIHU, (POPMHU Ta METOAM KOHTPOIIO 3HAHb 3 TUCLMIUIIHM JAOAAKOTHCS (10/a-
TOK B).

VIII HABYAJIBHO-METOJINYHI MATEPIAJIN

OcHoOBHa JtiTepaTypa
1. Anani3, cuHTe3 1 onTuMizanis iHGopMaliiiHX Mepex: MeToauuHni mocio-
HUK J0 CaMOCTIHHOI pOOOTH CTYAECHTIB JEHHOI 1 3204HOT (JOPMH HABYAHHS CIICLIAJb-
HocTi 7.092501.- Kpamatopceek: JIJIMA, 2005-84c.
2. HUpeun Dk, Xapne /1. llepenaua NaHHBIX B CETAX. MHKECHEPHBIA MOIXOM!
[Tep. ¢ anrn. — CI16.: BXB-IlerepOypr, 2003. — 448 c.: un.
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3. bypaBuuk, JI>)xoH. JlokanbHas ceTh 0€3 mpoOyieM: moApod. WILTHOCTPUP. PY-
KOB.:[yueOHoe nocobue] / JI>xon bypasuuk. — M.: Jlyumme kauru, 2005. — 224 c..u.

4. Omagep B.I'., Omudep H.A. Komnbrepubie cetu. [IpuHIMINBI, TEXHOIOTHH,
NPOTOKOJIBL: YueOHHK 11st BYy30B. 3-¢ u3a. — CII0.: [Tutep, 2006. — 958 c.: wi.

5. IIporpamma cereBoit akagemun Cisco CCNA 1 u 2. BenomorarenbHOE pyKo-
BOJICTBO, 3-¢ u31., ¢ ucnp.. Ilep. ¢ anrn. — M.: U3narensckuii nom «BumbsaMcy, 2005.
— 1168 c.: un. — I1apan. TUT. aHTII.

JlomaTkosa Jiiteparypa

1. KomnbroTepHble ceTH. [IpuHIMIBI, TEXHOMOTUHU, MPOTOKOJIBL: YUEOHUK st
By30B / B.I'. Onmudep, H A. Omudep. - CI10.: ITutep, 2003 1. — 864 c.

2. Maptu Xomnn, Jlappu bpayn. [IporpammupoBanue mist Web. bubnmoreka
npodeccuonana. — M.: U3narensckuii nom «Bunbsamey, 2002, — 1264 c.

3. Koncnekr nekuiit 3 nucuumutiag "JIokanbH1 00YACTIOBAIbHI MEPEXKI CUCTEM
KepyBaHHs" (eIeKTpoHHUMN pecype kapeapu ABIIL, 2019).

4. MeronnyH1 BKa31BKH 0 JJAOOPATOPHUX POOIT 3 JuCUMIUTIHK "JIoKanbHi 00-
YUCITIOBAJIbHI MEPEXI CHCTEM KepyBaHHs" (€NeKTpOHHMH pecypc kadeapu ABIIL,
2019).

5. KOHCIEKT NeKunid Mo AUCHMITIMHE « AHAIM3, CHHTE3 U ONTUMU3alust UH(O-
PMAaLMOHHBIX CETEW» (I CTYJEHTOB CeUUabHOCTH 123 «KoMmbroTepHas WH)KECHE-
pusi») / Cocrt. O.B. Cy66otun. — Kpamaropck: II'MA, 2017. — 60c.

6. MeToimyecKue yKazaHusl K CaMOCTOSTENbHOM paboTe Mo AUCUHUIIIMHE « AHA-
JIN3, CUHTE3 U ONTUMHU3AIUsl MHHOPMALIMOHHBIX CeTE» (1Sl CTYACHTOB 3a04HOM (o-
pMbI 00yueHus crienuanbHOcTH 123 «KomnerorepHas nnxeHepus») / Cocr. O.B. Cy-
00otuH. — Kpamaropck: II'MA, 2017. — 36¢.

7. Maptu Xoun, Jlappu bpayn. [IporpammupoBanue ans Web. bubnmnoreka
npodeccuonana. — M.: U3narensckuii nom «Bunbsamey, 2002, — 1264 c.

PO3POBHUK TTPOI'PAMMU: K.T.H., 1o1. Cy6otin O.B.
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TOJATKU
10 poOOUOi MpOrpaMHu HaBYAIBHOI AUCHUATIIIHU

“ AHani3, cuHTE3 i onTuMizauis ingopmaniinnx mepex”
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JTIOJATOK A

[MMTAHHS 10 IHAUBIAYAJILHOI POGOTH CTYJIEHTIB

Bupiumty 3apnanss ontuMaibHOro po3mimieHHst Ol 1 AIT Ha Teputopii perio-

HY 13 331aHOO0 TUIOLICHO.
BukoHat poOOTY 32 HACTYITHOIO CXEMOKO:
- IaT¥ peKkoMeHaaii moa0 BUOOPY TEXHIYH1 3ac00M 1HPOpMaIiHOT MEpPEXKi,
- CHHTE3yBaTH TOMOJIOTIIO MEPEXKI,

- MPOBECTU (PYHKIIOHATLHO-BAPTICHUI aHAaJTI3 CIPOCKTOBAHOT MEPEXKI.

Buxiadi madi 10 3aBaands noaadi B Tadm. A. 1.

Tabmung A.1 - Buxigni gani 1uis pitmieHHs 3aBaanHs po3mimeHHs OLL 1 ATl

o o B B Sl
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- 9 > S ) S| o S| &5 = o
= 8 = 25 |l Ll pgE|EE E| E 4
T m Eo Bl E o T Z| = | E oK s -
o = 3= SE s s8¢SO sl RE B 5 o
Ne m\n QM o agl ag x| | = “|ESE S| g§E
S o o SEE|EEF 2%0250‘“%“0 s F
= Z mo solmo o B E|E S| & F K= a -
A R

= S |2ET|E&7 |5 E|E7E|(=E =| &

5 | 2 E = 5 & z

Fs |5 g |8 |EE | ¢

< < as) as) = .E

1 2 3 4 5 6 7 8 9
1 100 10000 500 20 20 10 0.1 10000
2 100 8000 500 20 20 10 0.1 10000
3 100 7000 500 20 20 10 0.1 10000
4 100 6000 500 20 20 10 0.1 10000
5 100 5000 500 20 20 10 0.1 10000
6 100 4000 500 20 20 10 0.1 10000
7 100 3000 500 20 20 10 0.1 10000
8 100 2000 500 20 20 10 0.1 10000
9 100 1000 500 20 20 10 0.1 10000
10 100 500 500 20 20 10 0.1 10000
11 80 10000 350 15 20 10 0,25 50000
12 80 8000 350 15 20 10 0.25 50000
13 80 7000 350 15 20 10 0.25 50000
15 80 5000 350 15 20 10 0.25 50000
16 80 4000 350 15 20 10 0,25 50000
17 80 3000 350 15 20 10 0,25 50000
14 80 6000 350 15 20 10 0,25 50000
18 80 2000 350 15 20 10 0,25 50000
19 80 1000 350 15 20 10 0.25 50000
20 80 500 350 15 20 10 0,25 50000
21 50 10000 250 10 20 10 0.15 30000
22 50 8000 250 10 20 10 0.15 30000
23 50 7000 250 10 20 10 0.15 30000
24 50 6000 250 10 20 10 0.15 30000
25 50 5000 250 10 20 10 0.15 30000
26 50 4000 250 10 20 10 0,15 30000




IIponosxenns Tabmumi A.1

1 2 3 4 b 6 7 8 9
27 50 3000 250 10 20 10 0,15 30000
28 50 2000 250 10 20 10 0,15 30000
29 50 1000 250 10 20 10 0,15 30000
30 50 500 250 10 20 10 0,15 30000
31 75 10000 300 25 20 10 0,2 20000
32 75 8000 300 25 20 10 0,2 20000
33 75 7000 300 25 20 10 0,2 20000
34 75 6000 300 25 20 10 0,2 20000
35 75 5000 300 25 20 10 0,2 20000

Memoouxa piuenns 3a60am1s ONITAMAIBHOTO PO3MILICHHS HACTYITHA.

1 PekomMeHparii 3 BUOOPY TEXHIUHMX 3ac001B 1H(OPMALIHHOT MEPEXI.

Bonu 0a3yroTbes Ha MiACTaBl aHAII3y BEXIIHOI TOMOJIOTIYHOI CTPYKTYPH i BU-
OO0py BapTICHOrO KJIaCy MEPEXKI, M0 J03BOJISE BCTAHOBUTH (DYHKIIOHAILHO-BAPTICHI
CHIBBIJHOLIEHHS i BU3HAYMTHCS 3 BUOOPOM TEXHIYHUX 3aCO01B.

2 PimeHHs 3aBAaHHS ONTUMAIBLHOTO PO3MIIICHHS BY3JIIB MEPEXKI.

VY 3aBAaHHI PO3MILIEHHS MOTPIOHO BU3HAYMTH ONTHMAJIBHY KUIBKICTH 1 MiCLs
posramyBanHs EOM 1 All npu 3agaHiil KiTbKOCT1 CrOKMBaviB iHGOpMarii ais 00'ek-
TIB YOPaBIIHHSA Yy BEIMKOMY PErioHI 13 3adaHuM oO0csroM iHQopMariitHO-
00UMCITIOBAIBHUX POOIT. [IpH 1pbOMY MPUAMAOTh HACTYMHI JOMYLICHHS: Pi3H1 30HU
OLl He MaroTh 3aranbHUX aOOHEHTIB, XapaKTEPUCTUKK NMOTOKIB iHPOpMaIlii B Mepesxi
HE3MIHHI, CTOXaCTUYHA MPUPOJA MOTOKIB HE MIHSETHCS.

3 TlpoBeacHHs TONOJIOTIYHOTO aHAJI3y MEPEXKI LUISIXOM PILICHHS 3aBIaHHS PO3-
NOJAITY MEPEKHUX MOTOKIB.

Merta aHanizy - OACp)KaHHS MAKCHMAaJIbHO MOKJIMBOI €(PEKTHBHOCTI 3B'SI3KY -
JOCATAETHCS PILIEHHSAM 3aBAAHHS PO MAKCHMAJIbHUI MOTIK, Y SKIH yB'sA3aHa TOIMOJIO-
risi MEPEXKI1, MPOIYCKHI 3/[aTHOCTI KAHAJIIB 3B'SI3KY i pO3MO171 MEPEKHUX MOTOKIB.

4  OyHKIIOHAIbHO-BAPTICHUI aHAJI3 MEPEXKI.

BuKOHYy€eTBCS pO3paXyHOK BUTPAT HA CTBOPEHHS i (PYHKIIIOHYBAHHS MEpPEX1 i
BA3HAQUEHHS LUISAXIB ONTHMI3alli X BUTPAT. 3a KPUTEPIH ONTUMI3aLii, OTXKE, MPH -
MarOTh HABEICHI BUTPATH HA CTBOPECHHA il (PyHKIIOHYBaHHS Mepexi. s CcipommeHHs
3aBAAHHS BBOJASAThH P AOMYIIEHb, IO JO3BOJISIE€ BUPIIUTH 3aBAAHHS B AHATITHYHOMY
BH/I1. KOPUCTYBAYl MO PETI0H1 PO3MILICHI 3 PIBHOIO IIIJBHICTIO; 3alIMTH KOPUCTYBayiB
OJHOPIJHI, a iXHI MOTOKM MAarOTh MOCTIHHY IHTEHCUBHICTH y 4aci, 30ip, TPOMIKHE
30epiranHs i nepeTBopeHHs iHpopMmalii 3aiicHIoeThes B Ol 1 ATl cmoskuBayl mos's-
3aHi 3 AlT 1 OL] pagianbHO.
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JTONATOK B

KoHTpoJibHi nuTaHHS

. Knacudikanis iHpopMaLiiftHIX MEPEXK.

. JIokanbpH1 KOMIT'FOTEPHI MEPEXKI.

. Mepexka micekoro macmrady MAN.

. Poznopineni mepesxki WAN.,

. JJaBuHHA pO3CUIIKaA JAHUX.

. Eranonna moxens OSI.

. MepeskeBi cepeioBuia nepeaadl JaHux.

. ADSL Moaem aj1s miIBUIIEHHS IIBUIKOCTI epeaayl iHpopmartii.
. Knacudikanis MoeMiB, y3araJbHEHA CTPYKTYPHA CXEMA MOJEMY.

. BU3HaUeHHs TPOMYCKHOI 3[aTHOCTI, EMHOCTI MEPEXKI.

. Y3arajgbHeHa cxema nugpoBoi 00poOKH CUTHAJIIB.

. MeToau aHaIOTOBOT MOAYJISAILII.

. Knnacuixkaris 3aBagoCcTiiikux KOJIB.

. Mopaens B3aemonii Biakputux cucreM. [Ipotokonu cimerictea HDLC.
. 3aBaIOCTIMKE KOMyBaHHS. | eOMEeTpUYHA MOJIEb.

. Hukniuanii koa. [To0ya0Ba HUKITYHOTO KOAY.

. [IOHATTS GararoKOpUCTYBALIBKUX CUCTEM 1 MEPEKEBHUX 00'€IHAHB.

. PO3BATOK OOYKCITIOBATEHUX MEPEK.

. [leperaru posnoauieHoi 00poOku 1H(pOpMaIlii.

. OCHOBHI €IEMEHTH MEPEXKI.

. OCHOBHI MOHATTS TEOPii Mepek. BU3HAUCHHST MEPEKI. BY3JIA MEPEXKI.
. Knnacuixkaris Mmepex. JIokaapHa 00UMCTIOBAIbHA MEPEXKA.

. CrocoOm komyTanii KaHawiB.

. CnnocoOu komyTallii NOB1AOMJIEHb.

. CrmocoOu koMyTallli makeTiB.

. Ilepenaya naHux B Mepexax.

. Bugm 3B'43Ky 1 pesxkriMu poOOTH MEPEXK NEpeaadl MOBIIOMIIEHb.

. IIpoTokonu. Etanonna moaens B3aeM03B's13Ky BiakpuTux cuctem (EMBBC).
. OcHOBHI enemMeHTH Mepexxi nepenayl nanux (CIL).

. KomyHikariiitHi 3aco0n 00YHCTIOBAIEHUX MEPEK.

. JIiHii mepeaavl JaHUX.

. Kananu nepemaul naHux.

. MixxmepeskeBl TpUCTPOI.

. [Ipr3HaUYEHHsI MEPEKEBUX ONEPALTIHHAX CHCTEM.

. CTpykTypa MepeXKEBOi OnepaniiHoi CUCTEMHU.

. Ognopanrosi mepexHi OC 1 OC 3 BUIIJICHUMH CEPBEPAMH.

. OC st poboumx rpyn 1 OC anst mepex MaciuTady mianpueMCTBa.

. Bumorn, mwo npen'ssisitotees 10 OC.

. OBuncHIOBaIBHI MEPEXK] CHCTEM YIIPABIIHHS TEXHIYHUMH MTPOLECAMMU.
. [epapxiuHa CTPyKTypa TEXHIYHUX MPOLIECIB.

. 301p naHuX 1 NOTOKM iH(opMaLii B yIpaBIiHHI TPOLECAMH.

. IIpoTokon aBTomaru3auii BupoOHuTea (MAP).

. Cny>x6a BUpOOHHYUX MOBIIOMJIEHb.

. [llnum nokaneHoro ynpaeninHs (Fieldbus).
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JTIONATOK B

I'padik 3acBOEHHS MMCUMIJIIHT «AHAJTI3, CHHTES 1 ONTUMI3aLs 1HPOPMALIHHUX MEPEK», ceMecTp — 1, eK3aMeH.

! W 2 =) '
~ |EE| G |et 5|2 = |8 -
Ne L S |lesc| B lgd SE|BE| & |2k
o/ Crucnuii 3MICT MOAY IS > E = E 3 ; dopmu Ta METOAHM KOHTPOITIO 2 é = é Es 58
S |2kl B |28 ENE
SRl I = | = A |
Cunre3 1 onTumizanis iHQOpMaLi HHIX MEPEXK: KP1 (mrcemoBo) 10 25 6
€noco0H CTBOPEHHS 1 KEPYBaHHS KOPIOPATHB-
1 HUMH MEPC:KaMH, MCTOAM aHAM3Y 1 CHHTE3Y 1 165 5,5 60 | KP2 (mucemoBO) 10 25 1,0 12
1HQOpMAaLIHHUX TMOTOKIB B OOYHCTIOBATBHHX
MEPEKAX. InnuBiryanpHe 3aBaanHs (IHCHMOBO) 35 50 14
Bceporo 3a moayms 1: 165 | 5.5 60 55 100

YmosHi no3snauennsi: KP — kontponpHa pobota

Jliteparypa:
1. Anamiz, cunres 1 onrrumMizaiis iHGoOpMaliiHnX Mepexk: MeToanuHuil MOCIOHUK 10 CAaMOCTIMHOI POOOTH CTYACHTIB ACHHOI 1 3a04HOI (hOPMHU HABYAHHS CIICIIA/Tb-
HocTi 7.092501.- Kpamatoperk: IJIMA, 2005-84c.
2. Upeun [k, Xapne J. Ilepenaua nanssix B cetsax: umwxenepusii noaxon: Ilep. ¢ aarn. — CII6.: BXB-IletepOypr, 2003. — 448 c.: um.
3. Omudep B.I'., Onudep H.A. Komnerepusie cetu. [IpuHiumne, TXHOIOTHH, POTOKONbBL: Y ueOHUK 113t By30B. 3-¢ uza. — CI16.: ITutep, 2006. — 958 ¢.: .
4. Kommerorepusie cetu. [lpunnmme:, Texaomorun, mpotokosl; Y ueOnuk s 8y308 / B.I'. Onudep, H A. Oaudep. - CIIG.: ITurep, 2003 r. — 864 ¢.
5. Maptu Xoumnn, Jlappu bpayn. [Iporpamvuposanue a1 Web. bubnmoreka npogeccrnonana. — M.: M3aatensckuii qom «Bunmbsvcey, 2002, — 1264 ¢.

KpuTtepii ouiHrOBaHHS 3HAHB 3 JHCLHILTIHH:

Pelitunrosa oninka V HamioHaabHIN KaI VY mkam ECTS
90-100 BinminHo (3apaxoBaHo) A
81-89 Jo6pe (zapaxosano) B
75-80 Ho6pe (zapaxoBaHo) C
65-74 3a10B11pHO (3apax0BaHO) D
55-64 3a10B11pHO (3apax0BaHO) E
30-54 HezanosineHo (HE 3apaxoBaHO) FX
0-29 HezanosineHo (HE 3apaxoBaHO) F




