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cnemiaibHicTIO 174 — «ABTOMaTH3allisl, KOMI IOTEPHO-IHTETPOBaH1 TEXHOJOTIi Ta
poboToTexHikay. BukianeHi maTepiaii NPUBENEHI 3 YpaxyBaHHSIM MOIYJIbHOT
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JUTSL KOMILJIEKCHOT MEePEeBIPKU 3HAHB 3 AUCLUILIIHH.
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BCTYII

BukoHaHHS 1 3aXMCT KypPCOBOTO MPOEKTY € OJAHIEI0 3 HalBaXIUBIMUX (HOpM
HaBYaJIbHOI poOOTH. BoHa Mae Ha MeTI MPUIIENUTH HABUYKH CAMOCTIIHOI poOOoTH,
BUSIBUTH 3HAHHS CTYJICHTIB 10 JaHIW JUCIMIUIIHI Ta yMIHHS 3aCTOCOBYBATH Il 3HAHHS
B MPaKTUYHIN poOOTI 110 0O0paHiii HUMU CIEI1aTbHOCTI.

VY mpoueci BUKOHAHHS KYpCOBOTO TPOEKTY CTYJIEHT IOBHUHEH CAMOCTIMHO
MPAIIOBATH 3 HABYAJIBHOIO 1 HAYKOBO-TEXHIYHOIO JITEPATYPOIO, YMITH y3araibHIOBaTH
OTpUMaHI 3HaHHA, pOOUTH OOTPYHTOBaHI BUCHOBKH, (DOpMYJIIOBATH PEKOMEHMAIT 3
BUOOpPY TEXHIYHUX 1 IPOrPAMHMX 3aCO01B JUIsl BUPIILICHHS] KOHKPETHOTO 3aBIAHHS.

JlaHi MeTOAMYH1 BKa31BKM BHCYBAaIOTh 3arajbHI BUMOTH JIO0 OpraHizamii Ta
IPOBEJCHHS KYpPCOBOI'O NPOEKTYBAHHS, TEMaTHKH, 3MICTy Ta OOCATY, MOPSAKY
po3poOKu Ta 3axucty KypcoBux mpoekTiB (KII) y BiAMOBIAHOCTI A0 BUMOT OCBITHIX
(xBamiikamiiHUX)  XapakTepuCTHK  auciuiuiinn  «KoMI'IoTepHi  Mepexi»
CHeliaJbHOCTI  «ABTOMAaTH3allisl, KOMII FOTEPHO-IHTEIPOBAaHI ~ TEXHOJIOTIT  Ta
poOOTOTEXHIKa» Ta IIFOYMX HOPMATUBHO-TEXHIYHMX JOKYyMeHTIB THTY im. . [Tymros.

MetoanuHi BKa31BKHA CIIPSMOBaH1 Ha 3a0€31eUeHHS €IMHOTO IT1IX0AY Ta €UHUX
BHUMOT IO KYpCOBOT'O NMPOEKTYBaHHS (MI0ro mpoBeAeHHsS Ta 0(pOPMIICHHS pE3yJIbTATIB
MIPOEKTYBAHHS ), YHUKHEHHS] TIOMHJIOK, SIK1 Hail4acTiiie 3yCTPIi4aroThCA B KypCOBOMY
IPOEKTYBaHHI, a TAKOX Ha YJOCKOHAJEHHsSI KypCOBOTO IPOEKTYBAaHHS Ha OCHOBI
y3arajlbHeHOTO TMO3UTUBHOTO JIOCBIY.

3aranbHi BUMOTH IO KYPCOBOT'O IIPOEKTY:

® YITKICTh MOOYIOBU;

e JIOTi4HA MOCJII0OBHICTH BUKJIAly MaTepialy, HepEeKOHINBA apryMEeHTallis;

® TOYHICTh BHKJIALy, SKa BHUKIIOYAE MOXIHUBICTh CYyO’€KTHMBHOIO Ta
HEOJIHO3HAYHOT'O TIIyMau€HHS;

® KOHKPETHICTh BUKJIaJly pe3yJbTaTiB poOOTH;

® JIOBEJICHHS BUCHOBKIB Ta OOIPYHTOBAHICTh PEKOMEH/IAIlIH.



1 3AT'AJIBHI IIOJIO’KEHHSA

1.1 MeTa Ta 3aBIaHHA KyPCOBOI'0 IPOEKTYBAHHS

KypcoBuii mpoekT € OAHMM 3 BUIIB 1HIWBIAyaJbHUX 3aBJaHb TBOPYOTO
XapakTepy, nependayeHuX HaBYAIbHUM ILJIAHOM CIELIaIbHOCTI «ABTOMaTHU3Allis,
KOMIT FOT€PHO-1HTErPOBaH1 TEXHOJIOT1T Ta pOOOTOTEXHIKa» Ta poOOYOI0 HAaBYAIHHOIO
porpamoro AucuuIuiHa « KoMi'roTepHi Mepexi».
KypcoBe mnpoekTyBaHHS — CKJIQJIOBUA KOMIIOHEHT HABUYaJbHOTO TIPOIECY
BUBYCHHS TUCUUILIIHUA. BUKOHAaHHS KypCOBOTO IIPOEKTY - MEPIINI CAMOCTIMHHUIA KPOK
MalOyTHHOrO (axiBIsl, KOJHM IPAaBO OCTATOYHOrO BHUOOPY IHKEHEPHO-TEXHIYHUX
pIIIEHB 1 BIAMOBIIAJIBHICTD 3a TX MPUHHATTS IIJIKOM HaJEXUTh HOro aBTopy. MeToro
KypPCOBOTO MPOEKTYBAHHS €:
® 3aKpITUICHHS, TOTJINOJMEHHS W y3araJbHCHHS 3HaHb, OTPUMAHUX CTYJIECHTaMHU
3a yac BUBUYEHHA aucuuiuiinu «Kommn'toTepHi Mepexi» Ta iX 3aCTOCYBaHHS
JUTSl IPOEKTYBAaHHS KOPIMOPATUBHOI KOMIT'IOTEPHOI MEPEXi;

® DO3BUTOK HABUYOK CaMOCTIHHOI pOOOTHM 1 BHUKOPUCTaHHS Cy4YacHHX
iHQopMaIIiHUX TEXHOJOTIA TMpU PO3B’sA3aHHI 3a/ay, MependadeHnx
3aBJaHHSIM Ha KyPCOBHH MPOEKT;

® PO3BUTOK HABUYOK aHaJI3y, OIIHKU 1 3aCTOCYBaHHS Cy4aCHUX METOIB Ta

3aCc001B MTPOEKTYBAHHS KOMIT'IOTEPHUX MEPEK.

KypcoBuii mnpoekT € caMOCTIHHOIO POOOTOI CTYyACHTa Ta BUKOHYETHCS
BIJIMOBITHO JI0 3aBJaHHS HA KYPCOBHM MPOEKT Ta TEXHIYHOTO 3aBAaHHS IIJISTXOM
1HUBITyaIbHOTO MIIX0/y BUKOHABIS POOOTH JI0 PO3B’sSA3aHHS KOHKPETHUX 3aBJaHb.
3a mpuNHATI Yy KypcoBili poOOTI TEXHIYHI, OpraHizaliiHO-€KOHOMIYHI PIIICHHS,
MPaBUJIBHICTH 1 OOTPYHTOBAHICTh PO3PaxXyHKIB, AKICTh BUKOHAHHS Ta 0OPMIICHHS, a
TAKOXX 3a TPEJCTABICHHS pPE3yJbTaTiB KypCOBOTO MPOEKTYBAHHS JO 3aXHCTy Y
BCTAHOBJICHUM TEPMIH BIAMOBIJAE CTYACHT — aBTOp POOOTH. 3aXHCT KYypPCOBOTO
MIPOEKTY MPOBOJMUTHCS BIIKPUTO, TIEPEa KOMICIEIO0 Y CKJIaal ABOX-TPHOX BUKJIAJadiB

kadeapu, B TOMY YUCII KEPIBHUKA KypPCOBOT'O MPOEKTY.



1.2 TemaTuKa KypcOBOIro NPOEKTYBAHHA

CnpsimyBanns KII moBuHHe 3a0e3nedyBatd TBOpUy poOOTy CTyAEHTa Ta

CaMOCTIiHE PO3B’SI3aHHS OKPEeMHUX TEXHIYHUX 3aBAaHb. Bmict Ta crpykrypa KII

MOBHHHI BPaXxOBYBaTH CHEeNU(IKK HAMPSIMY Ta BUMOTH OCBITHBOT IPOTPaMH.

3 YPaxXyBaHHAM BHKJIAJICHOI'O TCMATHKA KYPCOBOI'O IIPOECKTYBAHHA IIOBUHHA:

OyTH aKTyaJbHOIO 1 BIAMOBIAATH Cy4aCHOMY CTaHy HayKH 1 TEXHIKH;
BiIoOpakaTH MEPCHEKTUBU PO3BUTKY BIAMOBIAHUX Taidy3ed TEXHIKH 3
ypaxyBaHHSIM OCTaHHIX HAYKOBUX JOCII)KEHb;
CTUMYJTIOBATH CTYJICHTIB Ha TBOPYHM MOITYK HOBUX HAYKOBO-TEXHIYHHX,
MPOEKTHUX Ta THIIUX PIIIICHB;
BUKJIUKATH Yy CTYJICHTIB HEOOXIAHICTh OIpaIlfOBaHHS CIeliaIbHOL
HAyKOBO-TEXHIYHOT JIITepaTypu;
nepeadavyaTu BUOIP CIPUUHATOTO BUPIIIEHHS MOCTABJICHOIO 3aBJaHHS Ha
OCHOB1 BUKOPHUCTaHHS CYYaCHUX 3aCO01B KOMIT FOTEPHOI TEXHIKHU.
OyTH HAIICHOIO Ha BHPINMICHHS 33Ja4, $KI € aKTyaIbHUMH JUIS

oprasizailiif, B SKUX MPOBOJAUTHCS KypCOBE MPOEKTYBAHHS;

3a tpynomictkicTio KII moBuHHA BiANMOBIIATH TEPMiHY, SIKWWA BiJIBEACHUN Ha

KYpPCOBE MPOEKTYBAHHS HABUYAJIBHUM IIJIAHOM.

TemaTuka KypcOBHX IPOEKTIB MOXKE OYTH THIIOBOIO 1 CIEIiali30BaHOIO.

3aBaHHS Ha CIELIai30BaHl KypCOBlI poOOTH HE3aJIEXKHO Bil 00’ €KTY MPOEKTYBAHHS

IIOBHMHHO

nependayaTd  TPOEKTYBAHHS KOMIT IOTEPHOI MEpEeKi, HaJallTyBaHHS

MEpEKEeBOro oO0JaJHAHHSA Ta KOMIIIOTEpHE MOJIEIIOBAaHHS, OYyTH Y3TOJKEHUM 3

KEPIBHUKOM KYypPCOBOIO MPOEKTY.

Oxpemi rematuku KII MoxyTh OyTu MOB’s3aHi1 3 HAYKOBO-OCI1JHOIO POOOTOIO

CTYJIEHTIB Ha Kadeapi abo ix mpodeciiinoro aisuipHIcTIO. Tematuka KII moxe OyTu

3aMpONOHOBAHA CTYAEHTaMH, a TAKOK MOKE BUKOHYBATUCh 3a 3asBKaMU OpraHizailii.



2 OPTAHIBAIIA KYPCOBOI'O IPOEKTYBAHHSA

2.1 O00B’A3KHN KepiBHUKA KYPCOBOI0 IPOEKTYBAHHS

Opranizaiiis KypcoBOro MPOEKTYBAHHS 3 TUCIUILIIHU « KoMmm'toTepHi Mepexi»
cretiaibHOCTI 174 — «ABTOMaTtu3allisg, KOMII IOTEPHO-IHTETPOBaHI TEXHOJIOTIi Ta
pOOOTOTEXHIKA» TMOKIIAIA€ThCs Ha Kadeapy KOMIT FOTEPHO-IHTErPOBAaHUX TEXHOJOTIN
(KT). besnocepenHe KepiBHUUTBO BUKOHAHHS KyPCOBOT'O MMPOEKTY 3/11MCHIOE KEPIBHUK
KypcoBoro mpoekty. Tema KII 3arBepmkyeThcsi B mepln jJBa THXKHI KypCOBOTO
npoektyBaHHs. KepiBauk KII o3Hailomiitoe CTyAE€HTIB 3 TEMaTHUKOI KypCOBHUX
MPOEKTIB, MPOBOJUTH PO3MOJILT TEM CEpell CTYACHTIB, BUJAE 3aBAaHHS HA KypCOBUM
MPOEKT, Y3TO/IKY€E TEXHIYHE 3aB/IaHHS, Ta BUKOHYE TakKi poOOTH:

® BHJIa€ 3aBJIAHHS HA KyPCOBUM MPOEKT;

® HaJa€ CTYJIEHTY JOMOMOTY y PO3po0OIll KajleHaapHoro rpadika poOoTH Ha

BECh IEP10J] KypCOBOTO MPOEKTYBAHHSI,

® DPEKOMEHJIY€E CTYJIEeHTY HEOOXIAHYy OCHOBHY JITEpaTypy, AOBIAKOBI Ta

apx1BH1 MaTepiaiy, TUIOBI MPOEKTH, JHKepena iHpopmMallii 3a TEMOIO;

® TIPOBOJUTH NepeadayeHi rpadikoM KOHCYJIbTallli 3 CTYIEHTOM;

® [iepeBipsi€ piBEHb BUKOHAHHS poOOTH (OKpEeMi 4acTUHU abo0 BCIO pOOOTY);

® [IIJMUCY€E 3aKIHUCHUN KYPCOBUM MTPOEKT.

KepiBHUK KypCOBOTO MPOEKTY KOHTPOJIIOE 1i BUKOHAHHS 3a MaTepiajlamu, sKi
CTYJICHT TOJa€ 3T1IHO 3 KaJeHAapHUM 1iaHoM. KepiBHUK poOOTH MOBUHEH HaJaBaTH
CTYJIEHTy METOJIMYHY JIOTIOMOTY, 3acTepiraTéd BiJl TPUUHATTS HEKBaTi(PiKOBAHUX
XUOHUX PIIICHB, BKa3aTH CTYJCHTY HAMPSMKH TOIIYKY. AJIe I1e He 3BIbHSIE CTYICHTA
Bl TIOBHOI BIAMOBIJATBHOCTI 3a OOTPYHTOBAHICTh MPUHHATH HHUM PIIICHb,
JTOTPUMAaHHS BUMOT HOPMAaTHBHHX JIOKYMCHTIB 1 BUKOHAHHS KaJCHIAPHOTO ILIaHY

poboOTH.



2.2 ETanu KypcoBOIro NpOEKTYBAHHA
OpranizaififHo MpoIeC KypCOBOTO MPOEKTYBAHHS CKJIAMAE€THCS 3 HACTYITHUX
eTariB:
® MiArOTOBYOrO, Ha IKOMY CTYJEHT OTPUMYE TEMY, Y3TO/KY€E 3 KEPIBHUKOM
00’€KT TIPOEKTYBAHHS, OCOOJMBOCTI TEXHIYHOTO 3aBIaHHS (03HAHOMIICHHS
31 cTaHOM IIpoOJieMH, 30upaHHsA (PaKTUUHMX MaTepialiB, IPOBEIACHHS
HEOOXITHUX CIIOCTEPEIKECHB, TOCIIIKEHB TOIIIO);
® OCHOBHOIO, SKHIl TMOYMHAETHCS OApaA3y IMICIsA Y3TO/KEHHS TEXHIYHOTO
3aBIaHHS ¥ 3aBepIIyEThCS TpUBaAIiCcTIO cemecTpy. Ha nibomy erami poGota
NOBMHHA OYTH MOBHICTIO BUKOHAHA Ta MEPEBIpeHa KEPIBHUKOM;
® 3aKJIIOYHOIO, SIKUI BKJIIOYAE MATOTOBKY 10 3axucty KII.
CrtyneHT 3000B’s13aHUM BiJIBIlyBaTH O0OB’SI3KOB1 KOHCYJIbTallli KEpiBHUKA, HA
AKUX (PIKCY€TbCA pIBEHb TOTOBHOCTI pO3ALIIB poOoTu. [l pamioHaibHOIO
BUKOPUCTAHHSA Yacy KOHCYJbTAIlli WHUTaHHS, M0 BHHOCATHCS CTYJICHTOM Ha
KOHCYJIbTAIIII0, TOBUHHI OyTH MIPOlyMaH1 Ta KOHKPETHO BUKJIAICHI.
CrymeHT onvH pa3 Ha JiBa THXHI 3BITy€ MPO CTaH BHUKOHAHHS KYpPCOBOTO

MPOEKTY KEPIBHUKY.

2.3 3axucT KypCcOBHMX NPOEKTIB

3aXUCT KypCOBUX MPOEKTIB BIAOYBAETHCS HA BIIKPUTOMY 3aCiJaHHI Y TaKOMY
HOPSIIKY:

® OTrOJIOLIYETHCS IMOYATOK YEProBOr0 BIJKPUTOIO 3aXHCTy KypCOBOIO
MIPOEKTY,

® 3aYUTYETHCS MPI3BUILE CTYJICHTA, TEMA MIPOEKTY;

® CTYJAEHT YITKO, KOPOTKO, TEXHIYHO MPaBUJIBHO 1 JIHIBICTUYHO IPAMOTHO
JIOTIOBIJA€ MPO 3MICT BUKOHAHOTO MPOEKTY;

® YYACHHKHU 3aCiIaHHs Ta IPUCYTHI 33a0Th 3alIUTAHHS 3a 3MICTOM MIPOEKTY,
1110 CTOCYIOThCSI TEMU NPOEKTY. CTYJEHT BIANOBIJAE HA KOYKHE 3alIUTaHHS

YiTKO Ta 3a CyTTIO;
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® BHCTYNHM IHIIMX YYaCHUKIB 3acCilaHHs, NPUCYTHIX, KepiBHUKAa (3a
oOaKaHHSM);
®  OrOJIOIIY€ETHCS 3aKIHUECHHS 3aXUCTY.

JIJist BUCTYIly Ha 3aXHMCTI KypCOBOTO MPOEKTY CTYJEHTY HAJIa€ThCs A0 7 XB.,
IPOTATOM SIKUX HEOOX1HO JOTIOBICTH TUTBKU ICTOTHE 1 MpUHIKIIOBO Baxuiuge 3 KI1. ¥
JTIOTIOBI/T1 TIOBUHH1 OYTH PO3TJISIHYTI TaKi MTUTAHHS:

e MeTa i 3aBAaHHS NPOEKTY (110 MOTPiIOHO OYyII0 3pOo0UTH);

® TIOPIBHSHHA 3 ICHYIOUMMHM TEXHIYHHUMH PIIICHHSIMHU, OOTPYHTYBaHHS
PO3pOOKHY;

e CyTh BUPILIEHHS 3aBJaHHA (110 3pO0JIEHO);

e 0CcOOJMBOCTI 1 IepeBara NPUNUHATUX PILIEHb;

e 0COOHMCTHUH BKJIAL;

® MOXJIMBICTh IPAKTUYHOTO BUKOPUCTAHHSI.

He pexomeHy€eThbCs 1€TaqbHO 3yMUHATUCS HA TEXHIYHHUX PIIICHHSX, a TaKOXK
OyayBaTH JOMOBIIH HA IETATILHOMY OMNHUCI (PYHKITIOHYBAHHS TIEBHOT CXEMU, BUXOIUTH
3a MeXI1 BIIBEJICHOTO Ha JOMOB1Ab yacy. [Ipyu BU3HAUEHH1 OLIIHKK MPOEKTY OEPYThH 110
yBaru sIKiCTh IMOSICHIOBAJIBHOI 3alHMCKK Ta rpadivyHOl YaCTUHU, PIBEHb HAYKOBOI Ta
MPaKTUYHOI MIATOTOBKU CTYAEHTA, SKICTh JOMOBiAI 3 BUKOHAHOI poOOTH, MOBHOTA
BIJIMOBIJICH HA 3allUTAHHS.

3a pe3yibTaTaMy 3aXUCTYy KOMICIS Ha 3aKpUTOMY 3aCiJIaHHI BU3HAUa€ OIIHKY,
sKa TIOTIM OTOJIOIIYETHCSA CTYAEHTY. Y pe3yibTaTi 3aXUCTy KypPCOBOTO MPOEKTY
BUCTABIIIETHCS OIHKA: A — «BiAMiHHO», B — «ayxke mobpe», C — «mobpe», D —

«3a710BUIIbLHOY, E — «goctatHbo», FX —«HE3a10BIIbHOY», F — «HEPHUITHATHOY.
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3 CTPYKTYPA KYPCOBOI'O ITPOEKTY

3.1 O6csir KypcoBOIro NMPOEKTY

KIT cknagaetbcs 3 TEKCTOBOI YAacTUHU (MOSCHIOBAJIBHOI 3alUCKH) Ta
000B’s13k0BO1 TpadiyHoi (UTFOCTpaTUBHOI) YacTUHU. KpiM TOTO, IIpU 3aXHCTI MOXKE
BUKOPUCTOBYBAaTUCh JOJIATKOBO JEMOHCTpAIlIMHUM Marepial B EJIEKTPOHHOMY
(BimeoMarepiaiu, MyJabTUMEIIA, PE3EHTAllll TOI0) a00 HAaTypHOMY (MOJIEN1, MAKEeTH,
3pa3k BUPOOIB TOIIIO) BUTJIS/II.

OG6csr nosicHroBanbHoi 3anucku KIT cknamae 30-50 apkymii dpopmary A4 6e3
JTOJATKIB.

OO6csr rpadiunoi (UTOCTpaTHBHOI) YacTuHM 3 apkyuri dopmary Al abo y
BUTJISA/II Tpe3eHTallli (4-7 ciaiiiB).

KypcoBuii mpoekT o(QOopMIsSETBCS 3TITHO 3 MNPUHUHATAMU JEpP>KaBHUMU
CTaHJapTaMH Ta HOPMAaTUBHUMHU JOKYMEHTaMH yHiBepcuTeTy. KOHTPOJIh BUKOHAHHS
BUMOT JIaHMX METOJMYHHUX BKa31BOK, YMHHUX CTaHJAPTIB 1 JOKYMEHTIB BUKOHYE
KEPIBHHUK MTPOEKTY.

3MICTOBHE HAIMOBHEHHS MOSICHIOBAJIBHOI 3alMCKU Ta TpadiyHOi YaCTUHU — IIe
pe3ynbTaT CaMOCTIHHOT — TBOpYOi POOOTH CTYACHTA 3 MUTaHb, CHOPMYIHOBAHUX Y

3aB/IaHHI Ha KypCOBUM MTPOEKT.

3.2 CTpyKTypa NOSACHIOBAJIbHOI 3alIUCKH

[TosicHroBanbHa 3anucka (I13) moBuHHA y KOPOTKii 1 4iTKii (hopMi pO3KpUBATH
TBOPYMMA 3aJyM POOOTH, BKJIIOYATH METOIU JOCIIPKCHHS, BUKOPUCTAaHI METOIH
pO3paxyHKy 1 cami pO3paxyHKH, TE€XHIKO-€KOHOMIYHE MOPIBHSHHS BapilaHTIB 1, 3a
HEOOXITHICTIO, CYIPOBO/DKYBATUCh  UTIOCTpaIliiMH, TaOmuisMu, rpadikamu,
JiarpaMaMu, CXeMaMH TOIIIO.

[TosicHioBanbHA 3amycka HE TMOBUMHHA OyTH MEPEBAHTAXKEHOKO 32 PaxXyHOK

ManoiH()OPMATUBHOTO OIJIAIOBOTO Marepialy, i CKOPOYEHHsS 00CAry sSKOro
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PEKOMEHTyeThCsl pOOUTH TOCUJIAaHHS Ha BUKOPUCTAHI JKepena iHpopMallii Ta MeHIIIe
ix muryBatu. JlOMIIPHO BXWBATH OJHAKOBY TepMiHojorito. [lpu mepexmami 3
1HO3eMHOI Ha YKpaiHCbKy MOBY HEBIJIOMHUX TEPMIHIB JOILIBHO BUKOPHCTOBYBATH
BIJIITOBITHI CJIOBHHUKH.
He nmomyckaeThcsi qociiiBHE NEpEeNUCYBaHHS MaTepiaiiB 3 OyAb-sSKHX JKEPElL.
[Ipn HEOOX1THOCTI 103BOJISIETHCA KOPOTKE LUTYBAaHHS BUKOPUCTAHOTO MaTepially Ta
MIOCWJIAHHS Ha JpKepena iHdopmartii.
[TosicuroBanbHy 3anucky KII yMOBHO NOJLISIOTH HA:
® BCTYIIHY YaCTHHY;
® OCHOBHY YaCTHHY;
® JI0JIaTKH.
BcerynHa yacTuHa MICTUTB TakKi CTPYKTYPHI €IEMEHTH
® TUTYJBHUH apKylll (CTaHAAPTHUHN OJIaHK);
® 3aBjaHHS Ha KypCOBE NMPOEKTYBaHHS (CTaHAAPTHUN OJIAHK);
® CKCIUTIKAI[IIO TIPUMIIICHb;
* pedepar;
® 3MICT;
® [IepelliKk YMOBHHUX MO3HAYCHb, CHMBOJIIB, OJIMHUIlb, CKOPOYCHB 1 TEPMIiHIB
(3a moTpebo10).
OcHOBHA YacTHHA MICTUTh TaKl CTPYKTYpPHI YACTHUHHU:
® BCTYII;
® CyTh KypCOBOTO MPOEKTY;
® BHCHOBKU;
® [IepeJliK MOCUIaHb.
JloaaTKu pO3MIIITYIOTh TICIsl OCHOBHOI yacTUHU [13 KypcOoBOTO MPOEKTY.
OOcsT NPOEKTHO-PO3PAXYHKOBOTO MaTepiajly MOBMHEH MEPEBUILYBATH OOCST
OTJISIZIOBOTO MaTepiany.
PexomenmoBana 3aranpbHa CTPYKTypa IMOSCHIOBAJIBHOI 3alMMCKU MPHUBEICHA Y

JOJaTKy A.
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3.3 Crpykrypa rpadiyHoi 4acTHHH

['padiyna yacTUHA MOXE MICTHTHU: CXEMH KOHCTPYKTOPCBHKOI JTOKyMEHTallii
3rigHo 3 JJCTY I'OCT 2.104:2006 (€auna cuctemMa KOHCTPYKTOPCHKOT TOKYMEHTAII]].
Ocuogni Harmucn), ICTY ISO 5807:2016 (O6pobmsaas iHOopMariii. CumBomm Ta
YTOJIM 1010 IOKYMEHTALlli CTOCOBHO JIaHUX, IPOTPaM Ta CUCTEMHUX OJIOK-CXEM, CXEM
MEpEeXEeBUX IMporpamM Ta cxeM cuctemMHux pecypci), [SO 5807:1985, (IDT) ta
kpecnenns 3rigHo JCTY ISO 128-1:2005 (Kpecnenuku TexHiuHi. 3arajibHi MPUHIIUITNA
opopmiieHHs1). KoHkpeTHHI mepenik MarepiaiiB 00O0B'sI3K0BOI rpadiyHOi YaCTUHH
BH3HAYAETHCS 3aBJAHHIM Ha KYPCOBHIA MTPOEKT.

Jo rpadiuHOi YaCTHHU MOXKYTh BXOJIUTH JE€MOHCTPALIHI [JIaKaTH, 1110 MICTATh
rpadiky, TaOMMIN, JlarpamMu, TEXHIKO-€KOHOMIYHI ITOKa3HHKH, CXEMH B3aEMOII,
CXEMH IPOXOJKEHHS Ta 0OpoOKH 1H(popMallii, CTPYKTYpH MATEeMAaTHYHUX MOJEIEH,
HEOOX1THI MaTeMaTUYH1 3aJIeKHOCTI, KOMIT'IOTepHI (€JEKTPOHH1) UTIOCTparlii Ta 1HIIl
JTIOKYMEHTH.

Ak npasuno, rpadiuna yactuna KII cknamaerbes 3 Takux JaucTiB (popmat Al):

e Kowmmn'torepHa mepexa. diznyHa TOMONOrISA
e Kowmmn'torepHa mepexa. Jloriuna Tonosoris

e Kowmn'totepHa mepexa. Cxema 3'eJHaHb
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4 BUMOI'M JIO CTPYKTYPHUX EJEMEHTIB NOSICHIOBAJIbHOI

3AIIMCKHA

4.1 BuMoOru 10 CTpPyKTYPHHUX €JIeMEeHTIB BCTYIIHOI YaCTHHH

TUTYJIBbHUH apKYLI

Tutynbamit apky € nepiuoro cropinkoro 113 KIT 1 mpaBuTh 3a 0CHOBHE Keperio

610morpadiunoi iHbopmaIli, HeoOX1aHOT 1711 0OPOOIEHHS Ta MOIIYKY JOKYMEHTA.

TuTynpHUN apKyIll HA KypPCOBHI MPOEKT MOBUHEH BiANOBIAaTH yuHHIA B THTY

dopwmi. Bin MicTuTh faHi, sIKi OAAOTh y TaKiid MOCIIIOBHOCTI:

Ha3BYy MIHICTEPCTBA, HABYAJILHOTO 3aKjIany 1 Kadenpu;

Ha3Ba JUCIUIUIIHE Ta TeMa KYPCOBOI'O MPOEKTY;

iH(dopmartito ripo BukoHasusa KIT;

HIMHACH BIJMOBITAIBHUX 0C10, BKIIFOYaI0UH KEPIBHUKA IIPOEKTY Ta WICHIB
KOMICIT;

MICTO 1 piK HaMCaHHS KypPCOBOTO MPOEKTY.

3aBIaHHS HA KYPCOBHIl MPOEKT

3aBaanns Ha KII crigye 3a TUTYJIBHUM apKyIieM 1 MICTUTh JBI CTOPIHKH, SIKi

po3MilieHi 3 000x cTopiH ogHoro apkyiry A4. Ha nepuriit cropini 3apaanns Ha KII

BKa3y€ThCSl HACTYITHA 1H(POPMAITiS:

Ha3Ba HAaBYAJIBHOTO 3aKIaay Ta Kadeapu;

Ha3Ba JMCHMILTIHY, IHQP 1 Ha3Ba CIICMIATBHOCTI;

iH(dopmaris nmpo BukoHaBus ta tema KII;

BKa3yIOThCS TEPMiH MOJaHHS CTYJACHTOM 3aKiHUCHOTO MTPOEKTY;

BUXIJIHI JIaH1 10 TIPOEKTY;

KOPOTKHUH 3MICT PO3PaXyHKOBO-TIOSICHIOBAIBHOI 3aMUCKH 13 TMEPETiKOM
MIUTaHb, SIK1 MOTPIOHO PO3POOUTH;

nepenik rpadiqyHoro Marepiajily 3 TOYHMM 3a3HAUYC€HHSIM OO0OB’SI3KOBHX

KpecieHb Ta/(abo) craiiis;
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Ha npyriii cropinmi 3aBnannas Ha KII B TaOmuill 3amOBHIOETHCS KaJICHIAPHUI
IJIaH BHUKOHAHHS €TalliB KypCOBOTO TMPOEKTy. KaneHmapHWii TUTaH BUKOHAHHS
KYPCOBOTO MPOEKTY CKIATAEThCA CTYIACHTOM CIIIJIBHO 3 KEPIBHUKOM Ha MEPIIOMY
THXKHI KyPCOBOTO MPOEKTYBAHHS.
3aBaanns Ha KII mianucye cTyJeHT Ta KEPIBHUK KYpPCOBOTO MPOEKTY.
B texcti 3aBnanus Ha KII He 103BosIsIETHCSI pOOUTH BUIIPaBJICHb — M1AYUIIECHD,

3a¢apOyBaHb, TOIIIO.

Excnuikanis npumilesb

Excrutikaiiiss mpuminieHb B 3arajJbHOMY MPEJCTaBIISIE OpraHi3allil0 MPOCTOPY
(3arasibHe po3TalryBaHHs OyJiBeNb 1 MPUMIIICHb), B SKUX PO3TAIIOBYETHCA 00’ €KT
NpOeKTyBaHHSA. EKCIUKamis NOpUMINIEHb [OBUHHA MICTUTH  BIJOMOCTI PO
OpraHi3allito CTiH, IEPEropoJIoK, CTeb, MPUCTPOI €IEKTPONPOBOAKHA TOLIO. THUIOBO
MPECTaBISIETHCA Y BUTIISAL TUTaHY MIPUMIIIEHb OTPUMAHOTO 710 3aBJaHHs Ha KypPCOBUM

MIPOEKT.

Pedepar
Pedepart mae ctucno Binobpaxkatu cyts KII, Bkirodaroun yci po3aiiu.
Pedepar mae Oytu po3mimieHui 0e3MocepeIHhO 3a 3aBJAHHIM, TOYMHAIOUN 3
HOBOT'O apKyIily 0€3 paMKu Ta OCHOBHOTO Hanucy. PedepaT moBUHEH MaTH:
e BigomocTi mpo oOcsar I3, KUIbKICTh UTFOCTpaliid, TaOiauib, J0JATKIB,
KUIBKICTh JIITEPATypHUX JIKEpEN 3TiHO 3 MepeiikoM MmocuiaHb (yci
B1JIOMOCTI HaBOJISITh, BKJIFOYAIOUH JIaH1 I0JAaTKIB);
e TeKcT pedepary;
® [iepeiK KJIIFOUOBUX CIIB.
Tekcr pedepary nmoBuHeH BimoOpakatu nojany y 113 iHdopmariito y Takii
MMOCJIIJOBHOCTI:
e 00’€KT MPOEKTYBaHHS, Po3poOJIeHHs a00 MOJEpHI3aIlii;

® CTHCTHUH 3MICT OCHOBHHX TEXHIYHUX PillIeHb, TOKa3HUKIB, PEKOMEHIAIIIH;



16
® JI0JIaTKOBI BIJIOMOCTI: YX € poOOTa YACTUHOI KOMILJIEKCHOT POOOTH, YH €
myOJTikartii, 3assBKA Ha BUHAXO/IH Ta 1H.

[lepenik KIJIIOUOBUX CIIB, 110 BU3HAYAIOTh PO3KPUTTS cyTi [13, po3MinlyroTh
icIs TeKCTY pedepaTy B KUIBKOCTI BiJL 5 10 7 CJ1iB, HAIIMCAHUX Y HA3UBHOMY BIJIMIHKY
OPONMUCHUMH (BEJMKUMH) JIITEPAMH, PO3MIMICHUMH 32 MOPAIKOM 1 PO3ALICHUMHU
KOMaMH.

O6csr pedepary mae Oyt He Outbmie 500 3HaKkiB Ta OakaHo, MO0 BiH
pO3MiITyBaBcsl Ha OJHIN cTopiHli. He pekomeHayeThCcsi 3acTOCOBYBaTH B pedeparti
HEe3araJbHOMPUMHSTI TEPMIHU Ta CKOPOUEHHSI CIIIB.

[Tpuknan opopmienHs pedepary npuBeacHo B 101aTky b.

3micT

3MICT MOJAETHCS HA apKYIl 3 PaMKOIO 1 OCHOBHUM HamucoMm (opmu 2 JICTY
2.104:2006 (momatox B). Ilo3HaueHHS TMOSCHIOBAIBHOI 3alUCKU (JACIIUMAaIbHUMA
HOMED) (hOPMYIOTh 3a CXEMOIO, 1110 IPUBEACHA B 10JaTKYy [

CnoBo «3MICT)» 3anucyoTb CHMETPUYHO TEKCTY, Y BUTJIS/I 3ar0JIOBKA.

3MICT TOBMHEH BKJIIOYATH HOMEPH 1 3ar0JOBKU BCIX CTPYKTYPHHUX E€JIEMEHTIB
MPOEKTY Ta IX MIAPO3ILIIB (Bi MEPEIIKy MO3HAUYECHB IO JOAATKIB BKJIIOYHO). Y KIHII
OCTaHHBOT'O PAJKA 3aroJIOBKY 3a3HAYalOTh HOMEpP CTOPIHKH, 3 SIKOT MOYMHAETHCA
CTPYKTYPHHH €J1eMEHT. Y Cl 3aroJIOBKU MUIITYTh CTPOKOBUMH (MaJIUMH ) JIITEPaAMH, KpIM

[EepLIO].

Ilepesiik yMOBHMX MO3HAYEHb, CHMBOJIIB, OJMHUIb, CKOPOYEHb i TEPMIHIB

IIpu HasBHOCTI B poOoTi Oinbine 10 CKOpOYECHHb UM CIICMiaIbHUX CHMBOJIB iX
JOIIJILHO BKJIIOYATU B TEpENiK CKOPOYEeHb Ta JaBaTH MOsCHEHHs. HezanexxHo BiA
bOTO, 3a MEPIIOi MOSBU LUX €JeMEHTIB y TekcTi 113 HaBomaTh iX po3mm@ppoBKY.
Croeprty momarOTh YKpaiHCBKI CKOPOYEHHS, a IOTIM 1HO3€MHi, OOOB’S3KOBO B
an@aBITHOMY MOPSIKY.

[lepenik yMOBHMX I[O3HA4eHb BMINIYIOTh O€3MOCEPEIHBO IMICIS 3MICTY,
MOYMHAIOYM 3 HOBOTO apKylly 3 pPaMKoro 1 ocHOBHUM HamucoMm ¢opmu 2a JACTY

2.104:2006 (nonarok B).
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[Tpuxnan odopmnenus Ilepeniky yMOBHMX MO3Ha4Y€Hb, CUMBOJIIB, OIMHHIIb,

CKOpPOYEHb 1 TEPMiHIB MPUBEJEHO B J0AaTKy /.

4.2 BuMOru 10 CTPYKTYPHHUX €JIeMEeHTiB OCHOBHOI YaCTHHH

Beryn

VY BcTymi HEOOXiTHO PO3KPUTH CYTHICTH 1 CTaH MPOOJIEMH, 3araabHl TCHACHIII1
PO3B’s3aHHs MOCTABJIEHUX 3a/1a4, 10 ICHYIOTh Y JIaHIi Taiy3i, aKTyaJlbHICTh Ta METY
IIPOEKTY, OCHOBHI 3aBJIaHHS, K1 HEOOX1JHO BUPIILIUTH.

Beryn po3TanmoByroTh Ha OKPEMOMY ApKYIIl 3 PaMKOKO 1 OCHOBHUM HaIlCOM

dbopmu 2a JICTY 2.104:2006 (nogatok B).

OcHogHi po3ainnm I13 (cyTs mpoekTy)

CyThb KypcOBOro MpOEKTY BHKJIAJAIOTh, MOJUISIOUM MaTepial Ha PO3ALIH.
Po3ninm MOXKyTh MOAUISTUCS HA MyHKTH a00 Ha MiAPO3ALIH 1 MyHKTH. [IyHKTH, K110
11e HeOOX1THO, MOAUISIOTh Ha MiAMyHKTA. KOXKeH MyHKT 1 MIAMYyHKT MOBUHEH MICTUTH
3aKkiH4YeHy 1Hpopmarlito. KoxkeH po3/iia NOYMHAETHCA 3 HOBOTO apKyIly 3 PaMKOIO 1
ocHoBHMM HanricoM popmu 2 JICTY 2.104:2006 (nomatox B).

Sxmo y 13 HeoOXi1HO HaBeCTH MOBHI BIIOMOCTI (HampukIiIaa, KoHirypariitai
daiinm HamamTyBaHb, TAOJMII ajapecanili BY3JIB, IHCTPYKIIi 3 BCTAHOBJIEHHS

amapaTHO-IIPOrPaMHUX 3aC001B) iX BMIIIYIOTh y TOJaTKaX.

BucHoBku

BucHOBKM BMIlIyIOTh 0O€3MOCEpPENHbO MICHsA BUKIAJEHHS CYTI MPOEKTY,
MOYMHAIOYM 3 HOBOTO apKylly 3 paMKOIO 1 OCHOBHMM HamucoMm ¢opmu 2a JICTY
2.104:2006 (nomatox B).

Y BHCHOBKax HAaBOJATh OIIIHKY OJEpPKAHUX pE3yJIbTATIB TPOEKTYBaHHS,
po3pobIieHHsT a00 MOJIepHi3allii BIAMOBIIHO 10 METH MPOEKTY Ta BU3ZHAUYCHUX 3ajady.
Crucno ¢popMymor0Th 3MICT ycix po3aiutiB 113 1 omepikani pe3ynbTaTi, BKIOYAIOUN
XapaKTEPUCTUKY NPUNHATUX IPOEKTHUX, KOHCTPYKTOPCHKUX 1 TEXHOJIOTTYHUX PIIIEHb

Ta X e()EeKTUBHICTb.
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Iepenik nocuaanp

[epenik mxepen, Ha sKi € nocunaHHs B TekcTi [13, BMilIyioTs 0e3mocepeHbo
Micasl BUCHOBKIB, TIOYMHAIOUM 3 HOBOT'O apKYIIy 3 PaMKOIO 1 OCHOBHHUM HamlMCOM
dopmu 2a JICTY 2.104:2006 (mogatok B).

VY BIANOBIAHUX MICIIX TEKCTY MaloTh OyTH TOCHJIaHHS. 3arajoM B PoOOOTI
MMOBUHHO OYTH HE MeHIlIe 15 BUKopucTaHux Jipkepen indopmartii. [Tocunatucs ciif, Sk
MpaBujIo, Ha JDKEpesno B miuioMy. [Ipwm HEOoOXiTHOCTI MOMyCKA€ThCS TOCHIIAHHS HA
OKpeMI PO3/ILIH, TAOJIHII, LUTFOCTpallii Yd CTOPIHKH.

[TocunanHs Ha HKEPeno HAaBOAUTHCS y BUTIISAII TOPSIKOBOTO HOMEPA DKepena,
B3SITOIO B KBaJAPaTHI AY>KKHU. K0 HEOOXITHO MOCUJIATUCA OJHOYACHO Ha JCKUIbKa
JKepedl, iX HOMEPH 3a3HavaroTh 4Yepe3 KoMy 4u Tupe, Hanpukiana: [12]; [1,4,7]; [5-9];
[2 c. 4]; [3 Tabmus 2.1].

[lepenik mocuiaanbk po3MINIYIOTh y TOPAJKY iX 3ramyBaHHA. biGmiorpadiunmii
OIHC J1a€ThCA MOBOIO opuriHaity. [Ipi3Buina aBTOpiB Bij iX 1HILIAIIB BIJOKPEMIIIOIOTh
Hepo3puBHUM npoOiiom (Ctrl+Shift+Space). [1pu ohopmienHi nepeniky Nocuiianb 10
KypPCOBOTO MPOEKTY KOPUCTYIOTHCS MPAaBUIIaMU, SIK1 HaBeJIeH1 B JoaTKy E.

J103BOJISIETHCS] TAKOXK Y SIKOCTI JiKepeln 1H(opmallii BAKOPUCTOBYBATH PECYPCH
Mepexi [HTepHeT, mpoTe TUIbKU oQiiiifHI caliTh BUPOOHUKIB 00JIaIHAHHS, IHTEPHET-
Mara3uHiB JJI CKJIQJIaHHS KOIITOPHCY TOIIO. 3a00POHEHO BKIIIOYATH JI0 MEPEIiKY
BUKOPUCTAaHUX JDKEpes Takl calTh Sk www.google.com Ta iH., Kl € 3araJlbHUMH
MOIITYKOBUMH CEPBICAMU, a TAKOXK CAlTH, A€ 1H(OpMAIlis MOXKE MaTU HENIEPEBIPEHHIA
XapakTep 1 J0aBaTUCS Ha CAT HecHelialiCTaMH.

bibmiorpadiuni onvcy NOCWIaHb y NMEPENIKY HABOASAThH BIAMOBIAHO 10 YNHHUX

CTaHJapTiB 3 010J1I0TEYHOT Ta BUIABHUYO1 CIIPABHU.

4.3 Bumoru 10 101aTKIiB

VY nojpaTkax BMIIIYIOTh MaTepiadi, 1o JONOBHIOE OCHOBHY yacTuHy 113 1 skwuii:

e ¢ HeoOx1aHUM 1t moBHOTH K1, ajte BKIrOYeHHS MOro 10 OCHOBHOI YaCTHHHU

[13 mMo>ke 3MIHUTH BIOPSIKOBAHE ¥ JIOTIYHE YSIBICHHS TIPO POOOTY;
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e He MOXxe OyTH TOCJIJIOBHO PO3MIIIEHUH B OCHOBHIM uactuHi [13 depes

BEITUKHI 00csT ab0 criocoOu BiTBOPCHHS,

e MOXe OyTH BIITYYCHHM JIsl ITUPOKOTO KOJIA YATAUIB, aJi€ € HEOOX1THUM JIJIst

(haxiBIliB JaHOI TaTy3i.

VY nomaTku MOXYTh OyTH BKITFOUCHI:

e TCXHIYHE 3aBJaHHS;

® 0JaTKOBI LTrOCTparrii abo Tabmuili;

e Marepiaiu, Kl yepe3 BEIMKUH 00csT, cnenuiKy BUKIaIeHHS a00 GopMy
MO/IAHHSI HE MOKYTh OYTH BHECEHI 10 OCHOBHOI YaCTUHHU (PO3PaXyHKH,
IPOTOKOJIM BUNPOOYBaHb, TEXHIYHE 3aBllaHHS, IMporpaMu poOIT,
THCTPYKIIi, METOJIMKH, OMUC KOMIT IOTEPHUX MPOTpaM, PO3pOOJICHUX Y
MpoILIeCl BAKOHAHHS MTPOEKTY Ta 1H.);

® OIUC arapaTHO-MPOrpaMHUX 3aco0iB, 1HCTPYKINI iX BCTAHOBJICHHS,
KOH(DIrypailiiiHi napaMeTpu HajlallTyBaHb.

OmHUM 3 OCHOBHHUX JIOKYMEHTIB, Ha OCHOBI SIKOTO BUKOHY€THCS POEKTYBAHHS,
po3po0IeHHs a00 MOJIEpHI3aIlisl TOTO YH IHIIOTO arapaTHO-MPOTPaMHOTO 3aco0y abo
cucteMu, € TexHiuHe 3aBnaHHs (T3), mpaBuia BUKOHAHHS SIKOTO BU3HAYAIOTHCS
BIAMOBIAHO A0 «TexHiuHe 3aBAaHHS HAa CTBOPEHHS aBTOMAaTU30BAHUX CHUCTEM).
Texniune 3aBaanHs Ha KII po3MinryeThcsi 000B’I3K0BO Y AOJATKY A.

HeoOxigHo 3a3HauuTH, 110 po3podistoun T3, HEOOX1JHO BKIIFOYATH O HHOTO
TUIBKH T1 BUMOTH, BUKOHAHHS SKUX Oyne miaTBepipkyBatucs y I3 BiamoBigHUMU
pO3paxyHKaMH, MPUHHATUMH TEXHIYHUMU PIIICHHSIMHU Ta BACHOBKAMH.

Jlist TunoBoi cTpykTypu 113 KypcoBOoro mpoexty oOOB'S3KOBUMH € HACTYIIHI
JOJTaTKU:

o Jlomatok A. TexHiuHe 3aBIaHHS

e Jlomatox b. Cxema IP-ampecarrii

e Jlonarok B. Jlictunr koHdirypauiiaux ¢aimis
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5.1 3arajbHi BUMOTH
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[13 odopmmtoroTh Ha apkymax gopmaty A4 (210x297 MM) 1 BIAMOBIIHO JO

Bumor JICTY 3008-95. 3a HeOOXiHOCTI JOMYCKA€ThCSI BUKOPUCTAHHS apKyIIiB

dbopmary A3 (297x420 wmm).

[13 BHUKOHYIOTP MAIIMHHUM (32 JIOIIOMOTOIO

KOMIT' FOTEPHOT TEXHIKM) CIIOCOOOM Ha OoAHOMY OOIll apKyllia OuIoro mamepy 4epes

MiBTOpa IHTEpPBaIU 3 pO3paxyHKy He Ouibine 40 psAIKiB HA CTOPIHIL 33 YMOBH

PIBHOMIPHOTO HOTO 3alOBHEHHS Ta BHUCOTOIO JITEp 1 HU(Pp HE MeHII HiK 1,8 MM.

(Times New Roman, po3mip 14 0T.), TEKCT BUPIBHIOETHCS IO IIUPHUHI apKyIIIa.

Biactymnu Bij TEKCTy A0 paMKHU: 3J1iBa 1 ClIpaBa — HE MEHIIIE 5 MM, 3BEPXY 1 3HU3Y

—He meHie 10 mm. (puc. 5.1). Bigcranp Mixk 3arojJoBKOM pO3JALTY 10 BEpXHBOT paMKH

apkymia nmoBuHHa 0ytu 10-15 mm.

Wpndt ?

Wpudt  Jdogatkoso

Konip Tekcry: NigkpecneHHga: Konip nigkpecneHHa
I | | (Hemad) v ABTOMATUHHO
EdrekTi

[ zakpecnenmii
[ noagiiine sakpecnenna [ yci senuki Bykem
[ nagpaakoenii

[ nigpagkosmii

[ npuxosarmi

MonepegHii nepernag

WpwdT: Civne wpudgTy: Pozmip:
Times New Roman SEMHAAHNI 14

Sitka Text ~| T | o

Sylfaen EYPUE 10
symbaol HanEXMpHWI 11
Tahoma HaMIEXWPHWIA KypCUE 12

v v

|:| IMEHWEHI BeANK BYKEW

CTpykTypHi

33 3aMOBYYEAHHAM TekCToBI edekTH,...

WpngT TrueType, BiH BUKOPWCTOBYETECA 407 BUBOAY AK Ha EKpaH, Tak | Ha NpUHTER.

CracysaTh

ABzay 7 x

Bigcrynuy Ta iHTepeany  POSTAlWYBaHHA HA CTOPiHL
3araneHi

Bupi © 33 uwmp ~

PigeHb CTPYKTYpU: | OCHOBHMWI TekeT | ™ 3ropHYTO 33 33aMOBUYBaHHAM

Bigcryn
Nigopyd: Ocm 2 CreyiansHuii: Ha:
Npasopyy: Oem 5 Mepwiii pagok | 1,25 e
|:| OsepkantHi BigcTynu

IHTEpBAN
Mepea: Ont = MizpagKoBMi iHTepEaN: Ha:
Micag: ont & 1,5 pagka ~ =

|:| He goaasaTv iHTepEan Mix aB3auamu 0AHOTO CTUAK

MonepegHii nepernag

Crpyerypu caswcsrs CPEQERATT, VIMICT, CTEPENK  YMOBHHX TIOTHASEHE, CHMBOIE
ORHHIE, CKOPOERE | TERVIHIE “BOTY I, “BHCHORKN . “IEPEIIK NOCHIAHE" i aysepyiors, @ b

AThs) DPOIAIATA T TDACHOH CTRYETYPIML Saetaia. oo cTpyCp

TaBynauia.. 33 3aMOBYYBaHHAM

Cracysatn

Pucynok 5.1. Ilapamerpu HanamryBaHHs mipu@Ty 1 ab3amis

Tekct I13 numerscs JITEpaTypHOIO Jep)KaBHOW MOBOw0. Y Tekcti [I3 He

JA03BOJIAETBCA. BXKUBATH 3BOPOTH pO3MOBHOT MOBH, BXKHMBATHU SaCTapiJ'Ii Ta X{apFOHHi
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TEPMIHM 1 BUCIJIOBU; BXKMBATH CKOPOYEHI CIIOBa, KPIM BCTAHOBJIECHHUX CTaHAApTaMH
CKOPOYECHb.

VY tekcti I13, 3a BuHATKOM (hopmyJsi, TaOIUIb 1 PUCYHKIB, HE JIOMYCKAETHCS:
B)KMBATH MaTeMaTHYHHA 3HAaK MiHyC (-) mepen Bil €éMHUMHU BennduHamu (Tpeda
MHUCaTH CJIOBO "MIHYC"); BXKMBATH 0€3 YMCIOBUX 3HAYEHb 3HAKH >, <, =, :, %, Ne,

VY II3 tpebda BukopuctoByBatu oauHuill Cl. Skiio 3HadYeHHS TpPUBEICHO B
IHIIUX OJMHMLAX, NepeBeAeHHA iX B oguHuIil Cl 00OB'I3KOBE JHIllEe 3a yMOBHU
BUKJIAJICHHS HaWBaxxuBimux mnosioxkeHb [13. Skmo B Tekcti [13 HaBomuThes psin
YUCJIOBUX 3HAYCHb B OJIHAKOBUX OJWHUIIX, TO IIO3HAYEHHS OIWHUIIl BHUMIpPY
3a3HaYalOTh TUIHKU MICIs OCTAHHBOT'O YMCJIOBOTO 3HAYEHHS, Harpukiaa: 1, 2, 3 m; ado
Bix 5 10 10 mMm. OguHuIll BUMIPIOBaHHS BiJ YHMCIIOBHX BEIWYHH BIJIOKPEMIIIOIOTH
Hepo3puBHUM mpoOutom (Ctrl+Shift+Space). UucnoBi 3HaueHHS BeIWYUMH Tpeda
B1JIOKPEMITIOBATH BiJI JECATKOBOT YaCTHHU KOMOIO, Hanpukiaz: 7,5; 8,75; 10,00.

[Tomunku Ta rpadiuHi HETOYHOCTI JOMYCKAETHCS BUIPABIATH IMITYUILIECHHIM
abo 3adapOboByBaHHSIM OUI0I0 (PapOOI0 1 HAHECEHHSIM HAa TOMY X MICII a00 MixX
pSAIKaMH BUIIPABICHOTO 300pa)KEHHS MAIIMHHUM CIOCOOOM abo BiJ PYKH.
BunpagneHne moBUHHO OyTH YOPHOTO KOJIHOPY.

[Ipi3Buiia, HA3BM yCTaHOB, OpraHizailiii, ¢gipm Ta iHmN BiacHi Ha3Bu y [I3
HABOJSTh MOBOI opuriHamy. JlomyckaeTbcs TpaHCHITEpyBaTH BIACHI HAa3BH 1
HABOJWTH Ha3BM OpraHizaulii y nepekiagl Ha MOBY 3BITY, J0Jar0ud (IpU MEpIlii
3rajiill) OpUTiHAIbHY HA3BY.

CrpyktypHi enementu «PEDEPAT», «3MICT», «IIEPEJIIK YMOBHUX
I[TOSHAYEHb, CUMBOJIIB, OJIMHUILb, CKOPOYEHb I TEPMIHIB», «BCTVYII»,
«BUCHOBKWM», «IIEPEJIIK IIOCUJIAHb» He HymepywooTh, a 1iX Ha3BHU
BUKOPUCTOBYIOTh 3a 3arOJOBKH CTPYKTYPHHUX €JE€MEHTIB. 3aroJIOBKM CTPYKTYPHHX
eneMmenTiB [13 cnig posramoByBaTH MOCepenvHl psiika 1 JIPYKYBaTH BEITUKUMHU
JiTepaMu 0€3 Kparku B KiHIII, HE MMAKPECITIOI0YH.

TekcT ocHOBHOT yacTuHU [13 moAUISIIOTH HA PO3/IIM BIAMOBIIHO A0 3aBJaHHS 1
ctpykrypu KII. Po3ninu 1 miapo3aiiv moBUHHI MaTH 3arojoBKU. [IyHKTH 1 IATyHKTH

MOXYTb MAaTH 3aroJIOBKH.
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3aro0OBKM PO3ILIIB CIiJ PO3TAIIOBYBaTH IOCEPEIUHI psAaKa 1 APyKyBaTu

BEJIMKUMHU JiTepaMu Oe3 Kpalku B KiHII He miakpecioouu. KoxkeH po3ain

MOYMHAETHCS 3 HOBOT'O apKyIIy 3 pAMKOIO 1 OCHOBHUM HarucoM. Po3ainu I13 nmoBuHHI

MaTd TOPSAKOBY HYMEpaIlil0 B MeXaX BHKJIAJACHHS OCHOBHOI dactuHm [I3 1
Mo3HavaTHcs apabCchkuMu Iudpamu 6€3 Kpanku, Hanpukian, 1, 2, 31 T. 1.

3aroj0BKM MiAPO3AUTIB, MYyHKTIB 1 MIAMYHKTIB CJiJ TOYMHATH 3 a03aI[HOTO
BIACTYIy 1 JPYKYBaTH MAaJICHbKHUMH JIITepaMH, KpiM TMepIioi BEIUKOi, He
MIJIKpEC/IooUn, 0€3 Kpanky B KiHIl. AO3aIlHUM BIJCTYI MMOBUHEH OYTH OJIHAKOBUM
BIIPOJIOBXK ycboro TekcTy I13 1 nopiBHtoBaTH m’atu 3HakaMm (10-15 mwm). ITigpo3ainu
MOBUHHI MaTU MOPSAJKOBY HYMEPAIiI0 B MEXKax KOKHOTo po3aury. Homep migpo3ainy
CKJIQJAEThCS 3 HOMEpa PO3AUTY 1 MOPSIKOBOrO HOMEpa MiAPO3ALTy, BITOKPEMICHUX
kpankoro. [liciigs HoMepa miApo3 a1y Kpanky He CTaBisATh, Hanpukiad, 1.1, 1.2 1 1. 1.

[IyHKTH MOBHHHI MaTH MOPSAKOBY HYMEpallil0 B MEXaX KOKHOTO PO3JUTy Ta
nigpo3auty. Homep NmyHKTy CKIIagaeThcsi 3 HOMEpa PO3JAUTy, MOPSIKOBOIO HOMEpa
M1pO3A1Ty Ta MOPSAKOBOTO HOMEpA IMTyHKTY, BITIOKpEMIIEHUX Kpankoto. [Ticis Homepa
MYHKTY Kparnky, He CTaBIATh, Hanpukiaz, 1.1.1, 1.1.2 1 T. 1.

Homep miamyHKTYy CKIaAaeTbcs 3 HOMEpa pO3IlTy, TMOPSAKOBOIO HOMEpa
MIIPO3AUTy, TOPSIKOBOIO HOMEpa NYHKTY 1 TOPSAIKOBOIO HOMEpa IMiAMyHKTY,
BIJIOKpEMJICHUX Kparnkoro, Hanpukman, 1.1.1.1, 1.1.1.2, 1.1.1.3 i 1. a. Ilicis HOMepa
MIITYHKTY KpamnKy HE CTaBIISITh.

SKI110 3ar0JIOBOK CKJIAJIA€ThCS 3 ABOX 1 OLIbIIE peUeHb, 1X PO3AUISIOTH KPAITKO¥O.
[lepeHeceHHs1 CIIiB y 3aroj0BKY PO3iTy HE JIOMYCKAEThCS.

BiacTanb Mixk 3aroj0BKOM 1 OJQIBIINM Y TTONEPEIHIM TEKCTOM Ma€ OyTH HE
MEHIIIC, HI’K OJUH ITOPOXKHIHN PSJIOK.

He nomyckaeTbcs po3MmilllyBaTh Ha3By HIAPO3MLTY, @ TaKOX IYHKTY W
HIAMYHKTY B HUKHIM YaCTHHI apKy1l1a, SKILIO MICI Hel pO3MIILIEHO TUTBKH OJHUH PSJIOK
TEKCTY.

Apkymni 113 cmipg HymepyBatu apaOChbKUMHM LHUPpaMH, TOACPKYIOUUCH
HACKpI3HO1 HyMepallii BIPOAOBXK YChOTro TeKCTy. Homep apkyily mpocCTaBisiOTH y

BIJIMOBITHOMY IOJI1 OCHOBHOT'O HAITHCY.
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TuTynbHUM apKyll Ta 3aBAaHHS HA KypCOBUH ITPOEKT BKJIIOYAIOTH A0 3arajabHO1

Hymeparii apkymuri [13. Homep Ha TUTYyIpHOMY apKy1ili Ta 3aBJAaHHI HE POCTABIISAIOTh.

ApKy11, po3MillIEHUH TTICIs 3aBAaHHS Ha KypPCOBUM MTPOEKT, HyMEPY€EThCs LIU(PPOIO 4.

DmrocTpamii ¥ Tabmwiri, po3MilieHI HAa OKPEMHX apKyllax, BKIIOYAIOTH [0

3arajgbHOI HyMepaii apkymris [13.

Koxen ctpykrypuuit enement I13 nounHatoTs 3 HOBoro apkyury. OdopmiaeHHs

apKylIry CTpyKTypHOTO eneMeHTy [13 mpoBouThCS BIAMOBITHO IO TAKUX BUMOT.

BCTYHHa JaCTHUHA.:

TUTYJBHUHN apKyll — popMa;

3aBJIaHHS Ha KypCOBUI MPOEKT — hopMa;

eKCIUTIKAIISl IPUMIIIEHb — 0€3 paMKH 1 OCHOBHOTO HAIHCY;

pedepar — 6e3 paMKu 1 OCHOBHOT'O HAIMKCY;

3MICT — 3 PaMKOIO 1 OCHOBHUM HalMCOM I NEPIIOro apKyury ¢opma 2
JCTY 2.104:2006 (nonatok B), nactynsi — popma 2a JICTY 2.104:2006
(momatox B);

MepeiK YMOBHHUX TO3HAYEHb, CUMBOJIIB, OAUHUIb, CKOPOUEHb 1 TEPMIHIB

— 3 paMKo10 1 ocHOBHUM HamnucoM opma 2a JICTY 2.104:2006.

OCHOBHA YaCTHHA:

BCTYIl —3 paMKol0 1 ocHOBHMM HamucoM ¢opma 2a JICTY 2.104:2006
(momatox B);

po3aimu I13 (cyts KII) — 3 paMKkoro 1 OCHOBHUM HAIMMCOM JIJisl TIEPIIIOTO
apkymry koxkHoro poszainy dopma 2 (JICTY 2.104:2006), nactynHi —
dopma 2a (JICTY 2.104:2006);

BHCHOBKH — 3 paMKOI0 1 o0cHOBHUM HarrcoM popma 2a JICTY 2.104:2006
(nomatox B);

nepesiik MoCUuilaHb — 3 PaMKOIO 1 OCHOBHUM HamucoM (opma 2a (JACTY

2.104:2006).

Honatku — Bignosiano a0 sumor €ECKJ, €CII/I, 6nankiB 1 GopMu TOKyMEHTY

JOJATKY.



24
BukoHaHHsT OCHOBHOro Hamucy Ha apkywmax II3 mpuBeneno y nomatky I
[To3HaueHHs MOSICHIOBAIBHOI 3aITUCKHU (JeIMMaIbHUN HOMEP) GOPMYIOTh 3a CXEMOIO:
KMKII 151.XXX.00.00 I13
e KM — mucuurnina « KoM’ roTepHi Mepexin;
KII — kypcoBuii MpoEKT;
174 — mmdp cnemiaabHOCTI «ABTOMAaTH3allisl, KOMIT FOTEPHO-IHTErPOBaH1
TEXHOJIOT11 Ta pOOOTOTEXHIKa;
XXX — Tpu octaHHI UGPU HOMEPY 3aT1KOBOT KHUXKKHU CTY/ICHTA;

I13 — Ha3Ba nokyMmeHTy «llosicHIOBaIbHA 3aITUCKAY.

5.2 LimocTpamii

Vi imrocTpaliii y 3anuciii y BUTIISII KpecieHb, €CKi3iB, cxeM, rpadikiB, Jiarpam,
doTorpadiii Ta 1H. Ha3UBAIOTHCS PUCYHKaMu. LmrocTpartlii MOXyTb OyTH pO3TallloBaH1
Ha OKpeMHuX apkymax abo Oe3nocepeqHbO B TEKCTI 3amucku. LmrocTparii ciia
po3minnyBaTu y 113 6e3nocepeHbO Mmicisi TEKCTY, e BOHU 3raayrThCs BIEpIe, ado
Ha HacTynH1d ctopiHui. Ha yci imoctpanii noBuHHI OyTH mocuiiaHHs B TekcTi 113,
HaNpUKJIAJl: «KHABEICHO HA PUCYHKY 2.3».

[mrocTpaiiii MOBHHHI MaTW Ha3BY, SKYy PO3MIIIYIOTh MiJ UIFOCTpaIi€ro (IuB.
pUCYHOK 5.2). 3a HEOOX1THOCTI MiJ UTFOCTPAIIE€I0 PO3MIITYIOTh MOSCHIOBAJIBHI JaHI.

LmrocTpaiiist mo3HavaeThes c1oBoM «PUCYHOKY, sike pa3oM 3 HA3BOIO LTIOCTpallii
PO3MINIYIOTh TIC/S TMOSICHIOBAJIBLHUX JaHUX, Hampukiaa, «Pucynok 3.1 — Cxema
po3MilleHHs".

LmrocTpartii ciiijt HymepyBaTH apaOChKUMU UG paMu TOPSIIKOBOIO HyMEpalli€ro
B MeEXaxX pO3IUTy, 3a BHUHITKOM UIIOCTpalliid, HaBeAeHUX Yy jgojaartkax. Homep
UTIOCTpaIlii CKJIAQJa€eThCs 3 HOMEpa PO3JUTy 1 TOPSIKOBOTO HOMEpa UIFOCTpaIlii,
BIJIOKpEMJICHUX KPAINKOI0, HANPHWKIad, PUCYHOK 3.2 — APYTHH PHUCYHOK TPETHOTO

pO3ILTY.
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TIBUMIEHHS KiTbKOCTI KaHamiB mo 16, 32 ta 40 mpiBeno A0 3MIHH Ha3BH TeXHOJOTIl HA TIiThbHe
MYJbTHILTEKCYBAHHA Mo JoBKHHEI XxBITi (Dense WDM, DWDM).

3.0 -

Peansue
3aTyXaHHa

.3
I

Kpuga
MOTIIHAHHA

Jaryxanua, 1b/kM

(=)
T

Kpuea
pO 3CIlOBAHHSA

|
0.8 09 10 LI 1.2 13 14 15 16 1.7
JloBanua XBIUI, MKM

Pric. 2.16. BikHa Ipo30poCTi ONTHYHOTO BOJIOKHA

Bemmmuman 3atyxanaga BOK, 3a3pidall 3HaXomaThCA B giamaszoHi Big 0.2 1o 3 ab Ha 1000 M
kxabemro. TIpaKTHYHO 1N BCiX ONTIYHIX BOTOKOH THIIOBOKO € CKIAJIHA 3aMeKHICTh 3aTYXaHHS Bif
JIOBKITHH XBHJII, KA Ma€ TPH TaK 3BaHHX BikHAa mposopocti (puc. 2.16). 3 pHCYHKY BIJIHO, IO

Pucynox 5.2 — IIpukinan opopMiieHHS UTFOCTpaIlii

[Ticast HOMepy cTaBUTBCS TUPE (-), @ MICISI Ha3BU Kparka He CTaBUTHCS.

ImrocTpamii 1 Ha3Ba umOCTpalii PO3MIIIYIOTECS IO IEHTPY CTOpPIHKU. Bifn
OCHOBHOTI'O TEKCTY 3BEPXY 1 3HU3Y BIIIUISIOTHCS ITyCTUM PSIAKOM.

Skio imrocTparliss He BMIIIYETHCS HAa OJIHIM CTOPIHIN, MOXKHA TTIEPEHOCUTH i1 Ha
1HII1 CTOPIHKY, BMIIIYIOUH Ha3BY UIIOCTpALlli Ha MEepUIii CTOPIHI, MOSICHIOBAJIbHI JaH1
— Ha KOXHIM CTOPIHIII, 1 i1 HUMU MTO3HAYal0Th: «PUCYHOK |, apkymr  ».

Sxio UTroCTpallisi BENHMKa, TO i1 JO3BOJIIETHCS PO3MIIyBaTH Ha apkymi A4 B
anbOOMHINA Opli€HTalli, TpU LOMY HallMEHYBaHHSI PO3MILIYIOTh MiJ PUCYHKOM, a
pamMKa OCHOBHOTO HAINKCy 3aJMIIAETHCSI B CTAHJAPTHOMY IOJIOKEHHI (B3IOBX

KOpOTKOi cToponu apkyina A4). He nmpuifHsITO 3aBEpIIyBaTH PO3ALT PUCYHKOM.

5.3 Taoauui

Tabnuiro ciif po3TamoByBaTh OE3MOCEPEIHBO MICS TEKCTY, Y SKOMY BOHA
3rajJly€eThCs BOeple, abo Ha HACTYIHINA CTOPIHIII.
Tabnui cimig HyMepyBaTH apaOChbKUMHU ITU(PpamMu MOPSJIKOBOIO HyMepalli€lo B

MECXax pOBI[iJ'Iy, 3a BUHATKOM Ta6JII/II_[B, IO HABOJATHCA Y JOAATKaAX.
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Howmep Tabnwini ckitagaeThes 3 HoMepa po3/iay 1 MOPsSAKOBOTO HOMepa TabuIl,
BITOKPEMJICHUX KpaIKolo, Hampukian, tadnums 2.1 — mepina TaOnuis Ipyroro
posnury. HoMmep Tabnuii Bijl Ha3BU BUAUISIOTH TUpE. [Ipukian opopmieHHs TabauIl

MPUBEJICHO HA PUCYHKY 5.3.

Avuaniaionu aani nru.ycu Mavy na onnwvoannona Ux\yc.\lm Licdin \Tiaiup) opctuin y

TabaHmo 3.1.
Ta6aung 3.1 - OCHOBHI eTalH BUKOHAHHA JHIUTOMHOIO NPOEKTY
Ne Ta HasBa eTany Cepenniii Yac BHKOHAHHL
cTazaii (eTamy). roa.
Imxenep | KepiBHHK
1. Po3po0Ka Ta 3aTBepIKeHHA TeXHIYHOTO 3aBJ1aHHA. 6 2
2. AHa7i3 TeXHI9HOTO 3aB/1aHHA, 361p HeOOXiTHOT 7 1
iH(opManii no po3pooLi, TeXHiK0-2KOHOMIYHHI
aHaI1s.
3. TIpoeKTyBaHHEA TOKATBHOI Mepeki 15
4. OpraHi3anig Ka0elIbHOT CTPYKTYPH Mepeki 48
5. HaamTyBaHHS anapaTHOTO 3a0e3nedeHHT Mepeski 62 11
6. OprasisanuiiHo-eKOHOMI{YHa YaCTHHA 4 1
7. OXopoHa npzLi Ta Oe3neKa B HaA3BHYaHHIX R 1
CHTYaligx
8. Exostorig 4 1
Pazom 150 25
BuTpati yacy KepiBHHKa Ha BHKOHAHHS OKDeMHX CTaiil (eTamis) mpH

Pucynox 5.3 — Ilpuxian opopmiieHHs TaOIHIIb

Tabnuiis TOBUHHA MaTH Ha3BY, SIKY IPYKYIOTh 3 a03ally MaJIMMU JIiTepaMu (KpiMm
MepIIoi BEJIMKO1) 1 BMIIIYIOTh Haj Tabnuiero. Hazpa Mae OyTu cTUCIIONO 1 BITOUBATH
3MICT TaOJIUII.

Sxmo psagku abo cToBOI TAOMUIN BUXOAATH 3a MeXi (OpMary CTOPIHKH,
TaOJIMILIIO MOIISIOTh HA YaCTUHU, PO3MIIIYIOUM OJIHY YACTUHY 1]l OJIHOI0, a00 MopyH,
abo0 MepeHoCsYr YacTHHY TaOJMIl Ha HACTYNHY CTOPIHKY, MOBTOPIOIOYM B KOXKHIHN
yacTUHI TabJuIIi 11 3ar0JI0BOK 1 O0KOBHK.

[Ipyu moxini Tabiuili HAa YaCTHMHU JOIMYCKAETHCA i1 3arojioBOK abo OOKOBUK
3aMIHATH BIAMOBIJHO HOMEpPaMHU CTOBOLIB YW PSAKIB, HyMEpPYIOUU iX apaOChKUMU

nrdpamu y nepiiii yacTuH1 TabJIHIII.
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CnoBo «Tabnu1s» BKa3yloTh OJUH pa3 3J11Ba HaJl MEPIIOK YACTMHOIO TaOJIHIIL,
Ha/J IHITUMH YaCTHHAMHU cipaBa nuinyTh: "[Iponosxkenns Tabmuii " 3 3a3HaUYCHHSAM

HOMepa Taonuil (puc. 5.4).

IpogoexersaTaoamm 1.1.

15 Cexperap 2645 2

16 byxraarepia 3035 6

7 Kanmexapia 3436 6
18 OdicHe nprimeHHA 58.56 10

19 Odicre nprdmeHHa 3533 6
20 Odicre mprinreHHA 58,36 10
Besoro 661.45 110

KimaxieTs 1HAONMATIIEIY NOSLTOR RITIARITHA TN TEXHIGHOTN IARTAHHA

Pucynok 5.4 — Ilpukian opopMIIEeHHS TPOIOBXKEHHS Ta0IHIIb

3aroJ0BKM CTOBOIIIB TAOJIMII TOYMHAIOTH 3 BEJIMKOI JIITEPH, a I11/13aTr0JIOBKH —
3 MaJIoi, SKIIO BOHW CKJIAAl0Th OJIHE peUYeHHsS 3 3arojioBkoM. Ilim3aronoBku, IIo
MalTh CaMOCTIHE 3HAYEHHs, MUIIYTh 3 BEJMKOI JiTepu. B KiHIII 3arojioBKiB 1
I1/13aTOJIOBKIB TaOJMIIb KpamKW HE CTaBJIsATh. 3arojoBKH 1 MiA3arojoBKH Tpad
YKa3ylOTh B OJIHHHI.

Ha Bci Tabnuii matots OyTu nocwianss y Tekceti [13, Hanpukian: «... HaBeIeHO

B Ta0uii 4.1». 3akiH4yBaTH PO3/i1 TAOJIUIICIO HE IPUUHSITO.

5.4 Jlictuaru

Jlictuarn mporpaM Ta KOHGITypaliifHUX HaJAITyBaHb CJiJ PO3TAIIOBYBATH
0e31mocepeTHbO MICHSI TEKCTY, Y SKOMY BOHH 3TaJy€eThCs BIIEpIe, a00 Ha HACTYIHIN
cTopinii. Ha Bci nmicTuHrM MaroTh OyTH nocuiianHs B TekcTi [13.

Texcr mictunary odopmisitors mpudrtom Courier New. [lomyckaeThbes
BUKOPUCTOBYBATH pO3MIip IpuTy 12 3 OIUHUYHUM IHTEPBAJIOM.

JlictuarH cnig HymepyBaTu apabCchbKuMu IudpaMu MOPSIIKOBOIO HYMEpaIli€lo B

MeXKax po3JITy, 32 BUHSATKOM JIICTUHTIB, 1[0 HABOAATHCS Y A0AATKAaX.
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Homep micTuHTY CKIagaeThcsi 3 HOMEpa PO3AUTY 1 TMOPSAKOBOTO HOMEpPA
JICTUHTY, BIIOKPEMJICHUX KPaIKo, HAMPUKIAM, JICTUHT 2.1 — mepmuid JiCTUHT
JIpyroro po3ainy. Homep nicTUHTY B Ha3BU BUILISIOTH THPE.

JIicTHHT TIOBMHEH MaTH Ha3BY, AKY APYKYIOTh 3 a03ally MaJuMH JiTepamu (KpiM
MIepIIoi BEJIMKOT) 1 BMIIIYIOTh HaJl JiCTUHTOM. Ha3Ba mae OyTu CTHCIIOO 1 BIIOUBATH
3MICT JIICTHHTY.

CnoBo «JlicTUHT» BKa3ylOTh OJIMH pa3 3J1iBa HaJ NMEPIIO0 YaCTUHOIO JICTUHTY,
HaJ IHIIMMHA YaCTUHAMU CTIpaBa MUINYTh: «[IpogoBKeHHS JICTUHTY» 3 3a3HAYCHHSAM

HOMEDPY JIICTHHTIY.

5.5 lepenikn

[lepeniku, 3a moTpeOH, MOXYTh OyTH HABEACHI BCEPENMHI MYHKTIB a0o
nianyHKTiB. [lepen nepenikoM CTaBisATh JBOKPAIIKY.
[lepea KOXXKHOKO TMO3MIIEI MEPENIKY CIIIJ CTABUTH Majly JITEpPY YKpPaiHChKOI
abeTKu 3 JyKKot0, a00, He HyMepyro4n — aedic (mepiuit piBeHb AeTai3allii).
JI71s moianbInoi AeTali3alii nepesiky ciiji BAKOPUCTOBYBaTH apadchbKi udpu 3
JTY’KKOIO (IpyTuid piBEeHb JeTani3altii).
[Tpuknan opopmiIeHHS TEpeiKy.
e 30BHIIIHI €JICMEHTH;
® BHYTpIIIHI €JIEMEHTH;
a) popma 1 po3mip KITITHH;
0) >KUBUH CKJIQJl KJIITHH:
1) yacTUHU KJIITUH;
2) HEe)KUB1 BKITFOUEHHS MPOTOILJIACTIB;
B) YTBOPEHHS TKAHWHH;
® [Iepexi/iHi EIEMEHTH.
[Tepeniku mepiioro piBHS AeTali3alli IPyKyOTh MAIUMH JTiTEpaMu 3 a03aI[HOTO
BIJICTYITY, PYTOTO PIBHS — 3 BIJACTYNOM BIJHOCHO MICIISl pO3TalllyBaHHs MEpeiKiB

MEPIIOTO PIBHA.
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5.6 ®opmy.au Ta piBHSIHHS

dopMyiH Ta PIBHSHHS PO3TAIIOBYIOTh 0€3MOCEPEIHBO MICHS TEKCTY, B IKOMY
BOHHM 3TajylOThCS, MOCEPEANHI CTOPIHKU. Buine 1 Hmkue KOxHOI Gopmynu adbo
PIBHSIHHSI TOBUHHO OYTH 3aJIMIIIEHO HE MEHIIIE OJJHOTO BIJILHOTO PsJIKA.

®opmynu 1 piBHsHHA Yy [13 (32 BUHATKOM (QopMyI 1 piBHSIHb, HABEICHUX Y
J0/1aTKax) CIIiI HyMepyBaTH MOPSIKOBOIO HyMEPAIIIEI0 B MEXKaX PO3ILTY.

Homep dopmynu abo piBHSHHS CKIATAETHCS 3 HOMEpa PO3JAUTY 1 MOPSIKOBOTO
HOMepa (opMyau abo pPIBHSHHSA, BIJOKPEMIICHHX KpPAamlKoOlO, Halpukial, (opmysa
(1.3) — Tpets hopMyIia mepIIOro po3LTy.

Homep dbopmynu abo piBHAHHS 3a3Ha4arOTh Ha PiBHI (popMysid ab0 piBHSHHS B
Ty’KKax y KpallHbOMY MPaBOMY IOJIOKECHHI Ha PSIIKY.

[TosicHeHHs 3HAaY€Hb CUMBOJIB 1 YUCIOBHX KOE(IIIEHTIB, MO BXOASITH [0
GopMynM YW pIBHSHHA, CIIJI HABOAMTH Oe3nocepenHbo mia (popmysioo y Tid
MOCJIIJIOBHOCTI, B SIKIi BOHM HaBeleH1 Y popMyii un piBHSAHHI. [losicHeHHs 3HaYeHHs
KOXXHOTO CHMBOJTY Ta YHCJIOBOTO Koe(illi€eHTa CIIiJl 1IaBaTH 3 HOBOTO psinka. [leprmii
PSAIOK MOSCHEHHS MOYMHAIOTH 3 a03aIly CIOBOM «J1e» 0€3 TBOKPAIKH.

[Tpuknan opopmnenns dopmyn B Texcti [13.

«Bimomo, mo

M1—M;

7 = (3.1)

2_ 2
010,

ne M\, M,— matemMaTu4yHe O4iKyBaHHS;

G1, G2— CEPEIHE KBAApaTUIHE BIIXUIICHHS MIITHOCT1 Ta HABaHTaKEeHHS [23]»

[Tepenocutr popMyn Uv PiBHSIHHS Ha HACTYITHUH PSJIOK JOMMYCKAETHCS TUTHKH
Ha 3HAKaxX BHKOHYBAaHUX OIEpalliid, MOBTOPIOIOYM 3HAK oOleparii Ha TOoYaTKy
HacTynHoro psiaka. Komu mepeHocsTh GOpMyiu 4M PIBHSHHS Ha 3HAKOBI omeparii
MHO>KEHHSI, 3aCTOCOBYIOTh 3HaK «*». DopMmyu, Mo CchHigyloTh OJHA 32 OJHOIO i HE

PO3ALIEeHI TEKCTOM, BIIOKPEMITIOIOTH KOMOTO.
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[Tocunanus Ha GOpMYNIH y TEKCTI 3aMUCKH AIOTh Y AYXKKaX, HAMPUKIAI: ...y

dopmymi (2.1)».

5.7 llocnnanug

V¥ tekcerti KII € nBa Buau nocunaunse. [lo—mepiie, 1ie mocuiiaHHS Ha BUKOPUCTAHY
JiTeparypy. ¥ TEKCTI KypCOBOTO IMPOEKTY MOCUJIAHHS Ha JIITEpaTypHI JDKEpesa Ciij
3a3Ha4yaTH 3a iX MOPSJAKOBUM HOMEpPOM Yy CIHCKY, BUJIJIEHUM JIBOMA KBaJpPaTHUMU
Jy’KKaMU, HalpuKia, «...y pooorax [1-5]...», «onucano B [5]».

Jpyruii BU NMOCWIaHb — 1€ OCUJIAHHS HAa YaCTUHHU KypCOBOTO MPO€EKTy. [lpun
MOCHJIAHHAX Ha PO3AUIM, IMAPO3AUIA, IYHKTH, MIANYHKTH, 1TIOCTparlii, Tabiuiii,
dbopmynu, pIBHSHHS, TOAATKH 3a3HAYAIOTh iX HOMEpH. [Ipu mocunaHHsAX Ciaij MUcaTu:
«...y po3aim 4...», «...1MBUCH 2.1 ...», «...3a 3.3.4 ...», «...BianoBigHO a0 2.3.2.1
.., «...Ha puc. 1.2 ...», «...y Tabmuii 3.2 ...», «...3a popmynorwo (3.1)...», «...y

piBHsSHHAX (1.23)—(1.25)...», «...y nonatky b...».

5.8 Ilepesik yMOBHHMX IO3HAY€Hb, CHMBOJIIB, OJAMHHMIb, CKOPOYEeHb i

TepMiHiB

[lepenik NOBMHEH pO3TAIIOBYBAaTUCH cTOBHIEM. JliBopyu B andaBiTHOMY
MOPSAAKY HABOJATh YMOBHI ITO3HAYCHHS, CAMBOJIM, OJMHUII, CKOPOUYCHHS 1 TEPMIHH,

paBopyY — iX JIeTaJbHy pO3MHU(POBKY.

5.9 lonaTkn

Honatku cmig odopmtoBatd sk mpojoBxkeHHs [13 Ha #ioro HacTymHUX
CTOpPIHKAX, PO3TAIIOBYIOUYH JOJATKU B MOPSJIKY MOSBU MOCUJIaHb Ha HUX y TekcTi [13.
Koxxauil Takuii 70AaTOK MOBUHEH MOYMHATHCS 3 HOBOi CTOpiHKH. JlomgaTox
MMOBMHEH MATH 3aroJIOBOK, HAJPYKOBAHHI Bropl MaJIMMU JIITEpaMU 3 TIEPIIOT BETUKOT

CUMCTPHUYHO Bi,ZIHOCHO TCKCTY CTOpiHKI/I. HOC@pGI[I/IHi pAAKa HAJ 3aroJiIOBKOM MaJIMMHA
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JiTepaMu 3 TepIIoi BEIMKOI MOBHHHO OyTH HaApyKOBaHO CIOBO «Jlomatoxk  » 1
BEJIMKA JIiTepa, 110 MOo3HAYa€e JOAATOK.

JloaTku ciij] Mo3HayaTH MOCTIAOBHO BETUKUMHU JITEPAMH YKPATHCHKOI a0ETKH,
3a BuHATKOM Hitep I, €, 3, I, 1, W, 0,4, b, HAIMPUKIad, ToAaTok A, nomatok b1 1. 1.
JlonaTku MOBUHHI MaTH CHIBHY 3 PEIITOO 3BITY HACKPI3HY HyMEpaIlito CTOPIHOK.

LmrocTparii, Tabnui, ¢opMysd Ta PIBHSHHS, IO C y TEKCTI JAOJATKY, CIIT
HYMEpyBaTH B MeEXax KOXXKHOTO JO0JAaTKy, apaOChbKUMHU IdpaMu micisi OYKBEHOTO
MO3HAYEHHS J10/1aTKa, HAMpUKIad, pucyHok [.3 — Tperii pucyHok nomatrky [
Tabmuusg A.2 — apyra tabmuus aoaatky A; ¢opmyna (A.1) — mnepiia dopmyia
TOHAaTKy A.

SIKo y 3BITI SIK 10AATOK BUKOPHUCTOBYETHCS TOKYMEHT, IO MAa€ CAMOCTIIHE
3HAUYEHHA 1 O(OPMIIOETHCA 3TIIHO 3 BUMOraMH [0 JOKYMEHTY JaHOro BUIY
(Hanpukian, TexHiuHe 3aBaanHsa 10 J[P), oro kormiro BMIIIYIOTh y 3BiTI 0€3 3MiH B
opuriHam. Ilepen kormi€r0 AOKYMEHTY BMILIYIOTh apKYII, Ha SIKOMY IOCEpPEIUHI
npykytoTh cioBo «JOJATOK  » 1 Horo Ha3By (3a HasiBHOCTI), MpaBoOpyd y
BEPXHHOMY KyTI apKyllla MPOCTABJISIIOTh MOPAIKOBHM HOMEp cTOpiHKUA. CTOpIHKU
KOITli JOKYMEHTY HyMEPYIOTb, MPOJAOBKYIOUM HACKPI3HY HYMEPALIl0 CTOPIHOK 3BITY

(He 3aiiMarour BIACHOT HyMepallii CTOPIHOK JOKYMEHTA).
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6 BUMOI'! 1O O®OPMJIEHHS TPA®IYHOI YACTUHHU

['padiyna yacTHMHA Ma€ ITIOCTPYBaTH Ta JIOMOBHIOBATH OCHOBHI PO3ALIH

KypCOBOT0 MpoeKTy. ['padiyHa yacTHa Mae BKIIIOYATH:
e (hI3UYHY TOIOJIOTIIO KOMIT FOTEPHOT MEPEXKIi;
® JIOT1YHY TOIIOJIOTIH0 KOMIT FOTEPHOI MEPEXKI;
® CXeMy 3’€/IHaHb.

Ha mepmomy apkymi 300paxyerbcs  (i3uyHa  TOMOJOTI — MEpexi:
BIJIOOpayKa€eThCs IJIaH MOBEPXIB OYJMHKIB 13 300paKEHOI0 KaOEIbHOIO MPOBOAKOIO
Mepexi o KiMHAaTax. Takox HEOOX1THO CXEMaTUYHO BKa3aTu
MDKITOBEPXOBI/MIKOYIMHKOBI KaOelibHI KaHAIM 3B’S3Ky 1 BIJOOpa3UTH OCHOBHY Ta
JOTIOM1’KH1 KOMYHIKaIliiiH1 KiMHaTH (1o3HauuTH BianosigHo MDF Ta IDF).

Ha npyromy apkymr 300paky€eThCsi JIOTIUHA TOIOJOTIS MEpexi, sika Oyra
ctBopeHa B cepenonuii Cisco Packet Tracer.

Tpertiii apkym BigoOpaxae cXeMH 3’ €JHaHb MK MEPEKEBUMHU IPUCTPOSIMHU.

JIOKyMeHTH, sIKi pO3pOOJISIOTHCS i Yac KypCOBOTO MPOEKTYBAHHS, MOBUHHI,
K TIPaBUJIO, BIAHOCUTHUCS IO MPOEKTHHUX, a HE 10 poOOYMX, 1 BIJMOBIAATH e€Tamam
TEXHIYHUX TPOIO3HUIIIA, €CKI3ZHOTO a00 TEeXHIYHOro MpoekTy. OOcar po3pobieHux
rpadiYHUX TOKYMEHTIB IOBUHEH CKJIafaTH 2 apkyiii (y nepepaxyHky Ha popmat Al).

VY KOXKHOMY KOHKPETHOMY BHUNAJKy CKJaJ OOOB’SI3KOBOI rpadiyHOi YaCTUHU
BU3HAYAETHCS KEPIBHUKOM KYpPCOBOTO IMPOEKTY Ta 3aTBEPKYETHCS 3aBiyBadyeMm
kadenpu. O6oB’s3koBa rpadiuna yactuHa KII moBuHHa BigoOpakatu pe3ysabTaTv
poOOTH, BUKOHAHOI 0€3M0CepeTHhO CAMUM CTYJIEHTOM 1 BKITIOUAETHCS Y 3aBJaHHS HA
KypcoBe TMpoekTyBaHHS. CTyIEHT IOJAaTKOBO MOXE OGOPMHUTH JIEeMOHCTpAIliifHI
miakaTi. KUTbKICTh IEMOHCTPAIITHUX TUTAKATIB HE PETJIaMEHTYEThCS.

OcnoBuuMm ¢opmarom € Al. Pexomennyerbcst dopmatu A2, A3, A4
po3MilryBaTtd Ha moii ¢opmaty Al, He pospizaroun apkyma. [Ipu HeoOXimHOCTI
3actocyBaHHs (hopmaTiB Oubie Al i apKyll He CKICIOI0ThCS, @ BAKOPUCTOBYIOTHCS

BHAKJIAJIKy (IIMpUHA 1O HaKIaaAKu 20 Mm).
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7 PEKOMEHJIOBAHUM MOPSJIOK HAIIUCAHHS OCHOBHUX
PO3AIJIIB 113 KYPCOBOI'O ITPOEKTY

1 AHAJII3 TEXHIYHOI'O 3ABJJAHHSA HA KYPCOBE
MMPOEKTYBAHHA

1.1. XapakrepucTnka 00'€KTa NPOEKTYBAHHA

Bumoru 110 miany npumiiieHb, OTpUMaHUX Yy KEPIBHUKA KypCOBOTO MPOEKTY:

- KUTBKICTh HaBUAJIbHUX ayAUTOPIid: 6;

- KUTBKICTb JTaboparopiii: 6;

- KUTbKICTh KaOiHeTiB kadenpu: kadeapa A - 1; kadenapa B - 1; kadenpa C - 1;

- KUIbKICTh KaOiHeTIB 3aB. Kadenpu: 3aB. kadeapu A - 1; 3aB. kadenpu B - 1; 3aB.
kadenpu C - 1;

- KIJIBKICTBH KaOIHETIB JAcKaHaT: 1;

- KIJIBKICTBh KaOIHETIB AeKaH: 1;

- KITbKICTh KaOiHeTIB aamiHicTparis: 1;

- KUIBKICTh KaOIHETIB YUTAIBHUH 3ai: 1;

- KUJTBKICTB 30H 0€3IPOBOIOBOTO AOCTYITY: 1.

Axkmo Ha TIaHI-eKCIUTIKaIli po3TallyBaHHS THITIB MPUMIIICH, HE BKa3aHO,
CTYACHT MOXE CAaMOCTIMHO PO3CTaBUTH THUIIM MPHUMIMIEHHS 3T1IHO BUMOT. SIKIO Ha
MJIaH1-eKCIUTIKAIlT pO3TallyBaHHs TUIIIB MPUMIIIEHb HE BKA3aHO, MOKHA CAMOCTIMHO
PO3CTABUTH TUITH MPUMIIICHHS 3T1THO BUMOT.

BiamoBimHO [0 TMIaHy MNPUMINIEHh Ta BUMOTHU KUIBKOCTI MIAKIIOYEHB [0
KOMITFOTEPHOI Mepeki BUOpATH PO3TAlllyBaHHS KaO1HETIB B KOXKHIN KaTeropii.
Kareropis kabiHeTy BKka3aHa Ha IJIaH1 €KCIUTIKAIlll MPUMIIIEHB ITU(POTO.

PekomeHnoBaHa cxema Hymepailii KaOiHEeTiB:

A-BB,

ne A - HoMep KopIycy/HOMep MOBEpXY;

BB - HOMED ayauTopii.
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Hanpuknan, Homep kabinery: 1-31, 1 - kopmyc, 31 - kabiHeT.

[IpoBecTn Hymeparlito KaOIHETIB BIAMOBIAHO J0 PO3pOOICHOI CXeMU HyMeparlii.
Hywmepariito npoBoauTH BCiX KabiHETIB, B TOMY YHCII1 1 THX, III0 HE BAKOPHCTOBYIOTHCS.
Kopunop, xoi, BecTuO10/b He HyMEpYIOTb.

Homep kabinery BKa3zyloTh Ha (i3UYHIA TOMOJOTiI B KpPYKEUKY MO LIEHTPY
MIPUMIILICHHS.

PozpaxyBaru miomy (S) nuiie TUX KaOIHETIB, B IKMX BUKOHYETHCS TT1IKITFOUCHHS
JI0 MEpPEeKl BUKOPUCTOBYIOUM IUIaH EKCIUTIKAIlll MPUMINICHh Ta IIKaTy MaciTady
(S=L*W).

KinbkicTh miakIiIt04eHb Ha KaOTHET pO3Pax0OBY€ETHCS 3a (HOPMYIIOHO:

N=5/4,
ne N - KITBbKICTh IMAKIIOUYeHb HAa KaOlHET;
S - mioma kabineTy, M2,
[TpuitHATH KUTBKICTh MIAKIIOYEHb HA KaOIHET LIJIMM YUCIIOM.

KinbkicTh miakIOuUeHb Ha KaOIHET KaTeropii JekaH, 3aB. kadenpu, kadenpa - He

menie 2 [1K.

KinbkicTh migkiItodeHs y yutaabHoMy 3aii — He mente 8 T1K.
Odopmutu 1HGOpMAILiO TTPO IUIOIII KOPITYCIiB Ta MEepeIiK IPUMIIEHb HABYAIHLHOTO

3aKJIay BIJIMOBIIHO J0 HaBEACHUX TaOIuIb (puc. 1 Ta puc. 2).

Tabmums 1.1 — Inomn HaBYaJIbHUX KOPITYCIB

Howmep xopmycy ITnomma kopiycy, M2
Kopnyc 1 389
Kopmyc 2 384
Kopnyc 3 1426

Pucynoxk 1. [1nommi HaB4aIbHUX KOPITYCIiB
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Ne [1noma Kinpkicts
TIPUMITIICHHS HazBa npumirieHHs TPHMIIIEHHS, M2 1H(pOpMAaITIITHUX
PO3ETOK
101 AnMiHICTpaIs 76 12/8
102 - 90 -
103 I[ITMB 36 -
104 Haguy. ayauropis 54 9
105 Kadempa C 35 5
106 3aB. kadeapu C 30 5
107 JlaGopatopis 45 7
201 Hagu. ayauropis 48 8
202 JIaGopatopisi 36 6
203 JlaGopatopist 40 6
204 BTMB 2 30 -
205 3aB. kadenpu B 30 5
206 Kadenpa B 36 6
207 - 30 -
208 Hagu. ayauropis 45 7
209 - 20 -

Pucynok 2. [lepenik npuminieHb HaBYaJbLHOTO 3aKiany (pparMeHT)

[ToBTOopHTH TabMUIIO 1.2 1715 KOKHOTO KOPITYCY.

[Tnomy xabiHeTy (S) Ta KIIBKICTh po3eToK (R) 3a0KpyrmuTH 10 LJIOTO YKca.

Bkazaru xa6inet IITKB/BTKB nnst koxHoro koprycy. [loznauntu Homep BTKB

BIJIOBIJTHO 10 HOMepY Kopiycy, Hanpukiaa (BTKB2 — nns koprycy 2).

1.2. AHaJi3 BUMOT 10 KOMII'IOTEPHOI Mepexi

BignosigHo 10 .4 TexHIYHOTO 3aBIaHHS HABECTH BUMOTH JI0 KOMII. MEPEXKi.

1.3. Onuc ingopmaniiiHux pecypciB Ta Cayx0

BiamoBinHo 10 BapiaHTy (IWB. TaOJI. BapiaHTIB 3aBIaHHS) HABECTH OMHC CITYKO

3arajJbHOTO Ta OOMEKEHOTO JOCTYITY.
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2 IPOEKTYBAHHS ®I13UYHOI TOMOJIOTI'TI MEPEXKI

2.1. O0rpynTyBaHHs (i3HYHOI TOMOJIOTII KOMII'OTEPHOI Mepe:Ki

Bub6ip renekomyHnikamiitaux By3miB (TKB) nmpoBoauthes 3 po3paxyHKy - HE MEHIIIE
oxHoro TKB Ha moBepx Ta/abo Ha KopIyc.

B mexax moBepxy/kopmycy Moxe Oytu gekuibka TKB, sxmio omun TKB nHe
3a0e3neuye MiIKII0YeHHS KIHIIEBOTO 00JaJHaHHS B MEXKaX CBOET 30HU TIOKPUTTS. 30Ha
MOKPUTTS BUBHAYAETHCS KOJIOM pajiycom 50 M 3 rienTpoM B npumiieHi TKB.

[Tpumimennss TKB BuOupaeThcsi cepen BUIBHUX CIIY>)KOOBUX NPHUMIIIEHb HE
BIJIHECEHMX JI0 JKOJIHOI KaTeropii. Bumororo o npumimenas TKB e - He npoxigHa
KIMHara.

[Tpuznauenns xareropii TKB nmpoBoguThCs 32 TAKUMU O3HAKAMU:

* LEHTpaJdbHUU (HepBUHHUI) TelekomyHikaniiHui By3on (IITKB), abo
OCHOBHa KoMyHikariiiHa kimMHara (Main Distribution Facilities, MDF) —
TUIIOBO BHOUPAETHCS B TOJIOBHOMY (HalOUIbIIOMY) Kopmyci abo Ha I-my
nmoBepci Oy/IiBIIi, OAUH HA BCIO MEPEXKY;

* BTOpUHHUHN TenekomyHikauiiauid By3on (BTKB), abo pomomixHa
KoMyHikarliitHa kimHara (Intermediate Distribution Facilities, IDF) — TKB ne
TOJIOBHOTO KOpITyCy Ta/a0o0 iHIMX moBepxiB. Sk mpasuio, kiibkicTh BTKB
piBHa KinbKoCTi kopryciB MiHyc 1. Hymepauito BTKB cnin npoBogutu
BIJIHOCHO HOMepy kopmycy/moBepxy (BTKB2, BTKB3 i T. 1.);

* JIOKaJbHUM TenekomyHikauiiaui By3oia (JITKB) - Tunoso, komyTtarop B

KaOlHeTI, KU arperye MiIKII0YeHHsT KiHIeBoro oOmamHanHs. Hywmepairito

JITKB cnix mpoBoAUTH BITHOCHO HOMEPY KaOIHETY.

Buxopucranus JITKB € onmiiiHuM 1 3a€XUTh BiJ KUJIBKOCTI MIAKIIOYEHb B
KaOiHeTl. Y BUMAJIKY, SKIIO KUIBKICTh MIJIKIFOYeHb B KaO1HETI piBHA 3 1 MEHIIIE - KOXKHE

MIIKIFOYeHHS MpoBoaAuThes Oe3nocepentbo 10 [ITKB/BTKB, a JITKB B kabineTi He
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BukopuctoByeTbes. Beranosnenns JITKB (komyTtatop kabiHeTy) BiiOyBa€eThCsl, SIKIIO
KUIBKICTB IMIKIIFOUEHb B KaOiHeTi - 4 [1K 1 Outsre.
ITinkmrouenns JITKB no manommkuoro BTKB, Tta miaxmrouennss BTKB go ITTKB

YTBOPIOE (h13UYHY TOTOJIOTIIO - PO3IIKUPEHA 31pKa.

ITigxmrouenns kinnesoro o6mamHands o IITKB, BTKB a6o JITKB Bu3nauae
TOPU30HTAJIbHY KaOelbHy MiJCUCTEMY, SKa BUKOHY€EThCS Ha 0a3l kabemniB BUTOI mapu
kateropii He Hikue CAT Se.

[Tinkmrouennss BTKB o ITTKB Bu3znauae BepTukaibHy KaOeabHY MiJICUCTEMY, KA
BUKOHYETHCS Ha 0a31 BOJIOKOHHO-ONITUYHOTO 0araToMoJJ0BOro KaleJto.

BianosiziHo 10 1aHy TpUMIIIEHb, BpaxoBytoun po3ramryBaHHs TKB Ta Bubpanux
MEpEKEBUX MPUCTPOIB pO3pOoOUTH (PI3UYHY TOIOJIOTI0 KOMIT'FOTepHOI Mepexi. Ha
(b1314HIi TONOJIOT1i 300pa3UTH 3 MPUB'SI3KOIO A0 MPUMILIEHHS (KaO1HETY):

e posramyBaHHs TKB;

* pO3ETKM TeJEeKOMYHIKalliHI (BKa3aTu YHIKaJIbHUN 11eHTU(DIKATOp
PO3ETKHU 3T1IHO pO3POOIEHOT CXEMHU);

* TOpPU3OHTAJIbHY KaOeJbHY MACUCTEMY;

* BEpPTUKAJIbHY KaOeJbHY MIJCUCTEMY;

* YMOBHI [TO3HAYECHHS.

2.2. IIpoeKkTyBaHHS CTPYKTYPOBAHOI Ka0eJIbHOI CUCTEMH

BianoinHo 1m0 kimbkocTi Ta po3rtamryBaHHs TKB Ta cermeHTiB (i3uuHOT
MepeKeBOi TOMOJIOrIi, 1110 YTBOPEH1 KIHIIEBUM OOJIaIHAHHAM, 30HOI0 O€3ApOTOBOIrO
JOCTYIy, CepBEpaMH OOMEXKEHOro JOCTYIy, CEpBEpaMH 3arajbHOr0 JOCTYIy Ta
MIJKITIOYEHHSIM 10 Mepexi [HTEepHeT CKIAJaeThCsl CTPYKTYypHA CXeMa KOMI'FOTEpPHOI
MEpeX1, sIka MICTUTh 3a3HaUCHI BUIIE CETMEHTH.

Ha cTpykTypHiif cxemi CiiiJi BUIIJIUTH MPUB'A3KY CETMEHTIB MEPEXKEBOT TOMOJIOT1T

1o BianoBinHux TKB Ta xopryciB/moBepxiB opranizaiiii.
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Ha pucynky 3 npuBeneHo NpuKIIag CTPyKTYPHOI CXeMH KOMIT FOTEPHOI MEpExi, sika
peanidye MIIKIIOUYEHHS YOTUPHOX KopmyciB. CermMeHT Oe3MpoBOAOBOTO JOCTYILY

3HAaXONUTHCA y Kopiryci No2.

Pucynoxk 3. [Ipukiag cTpyKTypHOI CXeMU KOMI'IOTEPHOI MEpexi

EnemeHTH CTpyKTYypHOT CXeMHU KOMIT'TOTEPHOI MEPExKi:
* mpoaiinepu cepsicy Inrepuet: ISP1, ISP2;
 TITKB:

e purpaHnyHui Mapupytuzarop: GW;
e Mi>kMepexkeBuid ekpan: FW;
e komyTarop piBHA 3: SWL3;

® MEPEXKEB] CETMEHTHU CEPBEPIB 3araJIbHOTO Ta OOMEXKEHOI0 JOCTYIY:

SRVPUB ta SRV-PR.
e BTMB

e MepeskeBi cermenTu kopmyciB: LAN B1, LAN B2 i T 1.

® MEPEXKEBUM CerMeHT 0e3mpoBoioBorO cTymmy: WLAN
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[IpoBecTH MOPIBHSAJIBHUM aHAII3 KaTeropiid MEpeKeBOro 00JIaIHaHHS (HE MEHIIE

JIBOX BUPOOHMKIB JIJII KOKHOT KaTeropii):
* MapuIpyTHU3aTOPH;

* KOMYTaropu 3-TO piBHS;

* KEepoBaHI KOMYTaTOpH 2-TO PIBHS;

¢* TOYKH 663HpOBO,ZIOBOI‘O AOCTYILY,

* MDKMEPEKEB1 EKpaHH.

Pe3ynbrat mopiBHSHHA O(GOPMHUTH y BIAMOBIAHI TAONMII Ta BUCHOBKHU (11

KO’KHOI KaTreropii).

AKTHBHE MepexeBe 00agHaHHs BcTaHOBIMOeThbes y npumitieHi [ITKB ta BTKB

1 MOHTY€eTbCA Yy TejekoMyHikamiiHy mady. [lpuuomy, y IITKB Bcranosmoemo

komyTatop 3-ro piBHs. DyHKIIOHANIBHI MOXKIIMBOCTI 00naaHanHs y BTKB - MoxyTh

OyTH MapuIpyTH3aTOPU YW KOMYTaropu 2-ro abo 3-ro piBHSA BIANOBIAHO [0

CTPYKTYpPHOI CXeMH KoMI'toTepHoi Mepexki. Tunoso, komyTtatopu JITKB - HekepoBani

KOMYTaTropu 2-ro piBHs. [leTanbHy iH()OpMaLiO PO aKTUBHE MepekeBe 00Ia HAHHS

HaBecTH y Tabnui (puc. 4).

Tabmums 2.1 — AKTHBHe MepeskeBe 00NaJHAHHA

Ne KUIBKICTB
IpHMiMIEHHS |  Ha3Ba NpHMilIeHHS Mopens IHGOpPMAIIITHIX
pO3eToK
101 AJIMiHICTpamisa TL-SG1016 12/8
Cisco WS-C3560-24PS
103 IITKB Cisco ASA 5505 -
Cisco ISR 2811
104 Hagu. aynuropis TL-SG1016 9
105 Kadenpa C TL-SG1016 5
106 3aB. kadeapu C TL-SG1016 5
107 JIaboparopis TL-SG1016 7
201 Hagu. aynutopis TL-SG1016 8

Pucynoxk 4. JletanpHa iH(hOpMAaIIis Mpo aKTUBHE MepexeBe oOnaaHanHs ((pparMeHT)
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3 MIPOEKTYBAHHS JIOTTYHOI TOIOJIOI'TI MEPEXKI

3.1 Po3paxyHok JoridHoi aapecamii
[TpoBogmMoO TpymyBaHHs KiHIIEBOTO OOJIaTHAHHS Ha JIOT1YHI CETMEHTH 32 TaKUMH
KPUTEPISIMU:
* MIPUHAICKHICTD 10 CTPYKTYPHOTO MIIPO3ALTY OpraHi3allii;
* CHUIBHICTH (DYHKIIIOHAJIBHUX 3a7a4 B OpTraHi3allii;

* CIUIbHICTh BUKOPUCTAHHA npukiaaHoro [13.

PexomenmoBaHuU MepestiK JOrYHUX CEerMEHTIB:

1) CermMeHTu NnpoBOAOBOTO JOCTYITY:
- TIMEpeXl HaBYaIbHUX KaOiHETIB (OKpeMa MiMepeska JJig KOKHOTO KaOIHETY):
6;

- maMepexi Jaboparopiii (OKkpema miamepeska JUisi KOKHOTO KallHeTy): 6;

- miaMepexi kadeap (okpeMa miaMepexa sl KoHoro kabinery kadenpu A, B,
C): 3;

- aMepexi 3aB. kadeap (okpema miaMepeska 11t KOKHOTo KabiHeTy 3aB. kadenpu
A, B, C): 3;

- miamepexa kal. AekaH: 1;

- miamepexa kal. AekaHary: 1;

- maMepexka kad. agmiHicTparii: 1;

- miaMepeka YuTaabHOTO 3aiy: 1;

2) CermeHTH O€3MPOBOIOBOTO IOCTYIIY:

- maMepexka 6e3MpoBOI0BOIO JOCTYyMy: 1;
3) CerMeHTH CEpBEPIB 3aTAILHOTO TOCTYITY:

- TMAMEpEeka cepBepiB 3arajJbHOTO AoCcTyny (cymapu3oBaHa IP-anpeca miamepexi
cepBepiB 3arajgpHoro goctymy: 201.100.11.0/27): 1;

4) CerMeHTH cepBepiB 0OMEXEHOTO JOCTYITY:
- aMepexa cepBepr 0OMEKEHOro J0CTyIy: 1;

5) CermenTu 3'eTHAHHS MEPEKEBUX MPUCTPOIB (TEXHOIOTTUHI MiAMEPERKI):



- mamepexa niakmoaenas [ITKB-FW: 1;

- miamepexa miakaodenns [ITKB - BTKB2: 1;

- miamepexa migkmouenss IITKB - BTKB3: 1;
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- migmepexka migkmodeHHs [ITKB - BTKBNe (3amexHO Bifl CTPYKTYpH KOMIIL.
MEpexi);

- miamepeska miakmrodeHass BTKBNe - BTKBNe

3QJICKHO B1J CTPYKTYPH KOMII. MEPEXK1).

(pe3epsHe 3'eqnanHs Mixk BTKB,

dopMyBaHHS JIOTIYHUX CETMEHTIB (MIIAMEpEK) MOke OyTH MPOBEACHO B I1HIIHM
JIOT1YHUM crocio.

PexoMeH10BaHMI TIOPSJIOK JIOTTYHOT CerMEHTAallli:

e pospaxyBatu Macku [P kopuCTyBallbKMX CErMEHTIB BIJIOBIJHO /10 HaBEIAEHOT
Tabnuii (puc. 5).

Tabmumg 3.1 — Macka [P MepekeBHX CerMeHTIB, KOpIyc 1

K-t K-18 IP agpec KinekicTs OITIB- IP macka
Homep . iadopm. By3iie, Hz BY3Ia, i1 MepekeBoro
Kab. Hasga xadmery posetok, | (H,=R+0,5R+1) CeIrMeHTY
’ Hy=2h-2 h o
R (In=32-h)
101 |JTaGopaTopis 8 8+4+1=13 13<24%-2 4 /28
3oHa WiF1 1 254 254<28.2 8 24

Pucynok 5. Macka IP MepexeBux cerMeHTiB, Kopryc |

[ToBrOpUTH TAOIMIIIO JIS1 KOXKHOTO KOPITYCY.
[Timmepexxa 6e3MMpoBOAOBOIO IOCTYMy Mae (ikcoBaHe 3HaueHHd [P macku: /24
JUISL BCIX BapiaHTIB.

e BHOpsSAKYyBaTH Macku [P MepekeBMX CErMeHTIB BiJI HAMMEHIIOI MacKu [0
HanobmIoi (" epeBo macok [P").
e BIiJ 3a7aHO1 Macku 3araibHoi [P-anpecu mepexi /16 cermenTyBaTH 10 Macku [P-
aapecu mepexi /20. 3 orpumanux 16 miamepex /20 BUILTUTH cymapu3oBaHi [P-
aZpecy MEepEeKEBUX CEIrMEHTIB:
e (-Ba miamepexka /20: 3ape3epBOBaHa.
e 1-ma miamepexa /20: cymapuzoBaHa [P-anpeca nmpoBoJoBUX KOPUCTYBALIbKUX
nigmepex, kopmyc 1. IP-angpecy mepexi /20 po36utu Ha 610KH miaMepex /24.




42

BuxopucToBytoun nepiry mijaMepexy /24 mpoBeCTH CErMEHTAIll0 ISl OTPUMaHHS
ajJpec miaMepex BiAMOBLIHO 110 "nepeBa Mmacok IP" kopmycy 1.

e 2-a mimMepexa /20: cymapusoBaHa [P-ampeca mpoBOmIOBHX KOPHCTYBAIbKUAX

nigmepex, kopiyc 2. [P-anpecy mepexi /20 po36uTu Ha 6110KH miaMepex /24.
BuxopucroBytoun ly minMepexy /24 MpoBECTH CEIrMEHTALII0 JUIsi OTPUMaHHS
ajJpec miaMepex BiAMOBLIHO 110 "nepeBa Macok IP" kopmycy 2.

e 3-a minmepexa /20: cymapuzoBana [P-agpeca mpoBOIOBUX KOPUCTYBAIbKHUX

nigmepex, kopiyc 3. [P-agpecy mepexi /20 po3dutu Ha 6510KU TiiaMepex /24.
BuxopucToBytoun mepiny miaMepexy /24 TpoBeCTH CETMEHTAIIIIO ISl OTPUMaHHS
aZpec miaMepex BiAMoBiIHO 10 "nepeBa Macok IP" xopmycy 3.

e 4-a miaMepexa /20: cymapuzoBaHa [P-ampeca mpoBOIOBHX KOPUCTYBALIbKUX

nigmepex, kopiyc 4. [P-agpecy mepexi /20 po3dutu Ha 6510Ku TiaMEpex /24.
BuxopucroBytoun ly migMepexy /24 MpOBECTHM CErMEHTALII0 JJIi OTPUMAHHS
aZpec miaMepex BiAMoBiIHO J10 "nepeBa Macok IP" kopmycy 4.

e 5-a... 11-a mamepexi /20: cymapusoBana [P-afgpeca iHIIUX KOPIYCiB (3aJI€3KHO
BiJl CTPYKTYPH KOMII. MEPEXK1).

e 12-a miamepexa /20: cymapusoBana [P-aapeca Ge3npoBogoBoro pocrtyimy. IP-
aapecy mepexi /20 po30uTtu Ha OJIOKHU TiaMEpex /24.

BukopucToBytoun Tnepily MmiaMepexy /24 TNpoBECTH ajapecaliio MiaMepexi

0€3MPOBOIOBOTO JIOCTYITY.

e 13-a migmepexa /20: cymapuzoBana IP-anpeca cepBepiB 00MEKEHOTO JOCTYITY.
[P-anpecy mepexi o /20 po36utu Ha O510KU miaMepex /24.

BuxopucroBytoun mnepury miamepexy /24 cermenryBatu no macui I[P - /28.

BuxopuctoBytoun mepiry miaMepexy /28 TpoBECTH aapecalliio IMiaMepexi

cepBepiB 0OMEKEHOTO JTOCTYITY.

e 14-amiamepexa /20: cymapuzoBana [P-agpeca 3'eqHanb MepekeBUX MPUCTPOIB.
[P-anpecy mepesxi no /20 po30uTu Ha OJIOKH TigMepex /24.

BuxopucroBytoun mnepury miamepexy /24 cermentyBatu no macui IP - /29.

BuxopuctoBytoun mimMepexi /29 mpoBecTH ampecaliio MiAMEpeX 3'€THaHHS

MEPEKEBUX ITPUCTPOIB.

e 15-a migMepexa: 3ape3epBOBaHa.
Cxemy [P-aapecartii obopmMuTy y BUIJISA1 TAOIUIN Ta HABECTU y 10AATKy (puc. 6 —
puc.10).



3araneHa IP agpeca mepesxi: 10.16.0.0/16.

Honatoxk b Cxema IP-ampecanii

Tabmms B.1 — Cxema IP-agpecarii KOpIyciB i MepesKeBIX CEeTMEHTIB CIelialbHOrO 3aCTOCYBAHHA
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. Macka IP-anpecn

Hasea MepekeBoro cerMeHTy IP-ampeca mepeixi Mepesi Ilpmsaagenns
IP-azpeca Mepexl - Kopmyc | 10.16.16.0 255.255.240.0 CymapizoBana IP-agpeca
IP-anpeca Mepexi - Kopryc 2 10.16.32.0 255.255.240.0 Cymapmzosaga [P-anpeca
IP-azpeca Mepexi - Kopmye 3 10.16.48.0 255.255.240.0 CymapmzoBala [P-angpeca
IP-anpeca Mepei - kopryc 4 10.16.64.0 255.255.240.0 Cymapmzopasa IP-anpeca
IP-anpeca Mepexi - 0e30pOBOIOBOTO JOCTYITY 10.16.192.0 255.255.240.0 Cymapmzorasa [P-agpeca
IP-azmpeca Mepeki - CepEepII 3araIbHOTO 201.100.11.0 255.255.255.224 IP-anpecn Bunani IHTepHeT cepBic
JOCTYIY IIpoBailepoM, cyMaplzoBaHi
IP-axpeca Mepexi - cepBepl 0OMeKeHOTO 10.16.208.0 255.255.240.0 Cymapizorana [P-agpeca
HOCTYIY
IP-azmpeca Mepeki - 3’€IHAHHA MepPeKeBIX 10.16.224.0 255.255.240.0 Cymapmzorana [P-agpeca
TIpPHCTPOIB

Pucynok 6. Cxema [P-anpecaiiii KOpmyciB 1 MEPEKEBUX CETMEHTIB CIEIIAIEHOTO

3aCTOCYBaHHS

Tadmma B.2 — Cxema IP-anpecanii MepeikeBIIX ceTMeHTIB Kolpyc 1

. . TIpiHane;XHicTE 10
a IP-azpeca Hianazon IP-agpec Byzme IP-azpeca VLAN

OMEP | Haspa kabiHeTy mepexi/Macka IP- LIUTFO3a 3a
Kal. Honmep Hazga

aIpecH ITepma IP-anpeca | Octanna IP-anpeca 3aM-AM VLAN VLAN
101 Amminictparig  [10.16.16.32 /27 10.16.16.33 10.16.16.61 10.16.16.62 101 |Adminl01
104 Hapu. aymutopia  |10.16.16.64 /27 10.16.16.65 10.16.16.93 10.16.16.94 104 |Clasl04
105 Kadenpa C 10.16.16.112 /28 10.16.16.113 10.16.16.125 10.16.16.126 105 |KafCl05
106 3aB. Kadenpn C [10.16.16.144 /28 10.16.16.145 10.16.16.157 10.16.16.158 106 |ZavKafC

106

107 Jlabopatopia 10.16.16.176 /28 10.16.16.177 10.16.16.189 10.16.16.190 107 |Labl07

Pucynok 7. Cxema IP-aapecariii MmepeskeBuX cerMeHTiB kopiryc 1 (MOBTOPUTH AJis

KOYKHOTO KOPITYCY)

Tabmms B.5 — Cxema IP-anpecanii Mepexki 6e31pOBOIOBOTO TOCTYITY

Homep Jlianason IP-azpec Bysis TIpuHaneXHICTE 10
Kab. pec By IP-ampeca VLAN
Hasga . IP-ampeca
MK i/Mack IP-anepca IIUTFO3a 33
Msg :;;e: oro qemma | OPC a TTepma IP- Octanns IP- Access Point | 3amoBuyBaHH | Homep Hasga
Y Access anpeca anpeca M VLAN VLAN
Point
Mountain Sky 303 10.16.193.0 10.16.193.1 10.16.193.252 10.16.193.253 | 10.16.193.254 | 701 WLAN
AP /24

Pucynok 8. Cxema IP-anpecartii Mepesxi 0€3mpOoBOOBOTO JAOCTYITY




Tabmmms B.6 — Cxema IP-anpecartil MepeKeBIIX cerMeHTIB cepBepiB
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IP-agpeca IP-agpeca mmoza TIpunamexuicTs 1o VLAN
Hasga cepBepa Mepexi/Macka IP- IP-anpeca cepeepa 3a q
oMep
azpeci 3aMOBYYBaHHAM
p IYE VLAN Hazea VLAN
CepBepH 3aTaJIbHOTO JIOCTYITY
DNS-SRV-FUB 201.100.11.0/29 201.100.11.1 201.100.11.6 702 SRV-PUB
HTTPS-SRV-PUB 201.100.11.2
CepeepII 00Me:XeHOTO JOCTYITY
DHCP-SRV 10.16.209.16/28 10.16.209.17 10.16.209.30 703 SRV-PRV
TFTP-SRV 10.16.209.18

Pucynok 9. Cxema IP-anpecartii MepexeBUX CETMEHTIB CEpBEPIB

Tadmma b.7 — Cxema IP-anpecarii 3°€THaHE piBHA 3 MepeiKeBIX IPICTPOIB

Haza Mepe:xeBoro IP-anpeca IP-agpecu inTepdeliciB MepexeBIx Tun i HoMep iHTepdelicy
cerMeHTY Mmepesxi/Macka IP- TIPIICTPOIB
(A-B) agpecn IigxIro9eHHs ITigxkmogeHHs IliaxmogeHHS Ilizkmro9eHHs
A B A B
gw-ispl 194.44.136.0/30 194.44.136.1 194.44.136.2 Fa0/0 Fa0/0
gw-isp2 205.7.5.128/30 205.7.5.129 205.7.5.130 Fa0/1 Fa0/0
fw-gw 201.100.11.0/29 201.100.11.5 201.100.11.6 Vl1an702 (E0/7) Fal/0
PTMV-fw 10.16.224.8/29 10.16.224.9 10.16.224.10 Fa0/24 Vlan704 (E0/0)
PTMV-VIMV2 10.16.224.16/29 10.16.224.17 10.16.224.18 G0/1 GO0/1
PTMV-VTMV3 10.16.224.24/29 10.16.224.25 10.16.224.26 G0/2 GO0/1
VIMV2-VIMV3 10.16.224.32/29 10.16.224.33 10.16.224.34 G0/2 G0/2

Pucynok 10. Cxema IP-anpecariii 3’e1Hanb piBHS 3 MEpeXeBUX MPUCTPOIB

3.2 Komyrauis

3.2.1. HanamtyBaHHSI KOMYTAaTOPiB

J17151 KOYKHOTO aKTHUBHOTO MEPEKEBOTO MIPUCTPOIO MOTPIOHO BKA3ATH HOTO JIOTTUHUN

inenTudikarop (im's). g kepoBanux komytaropiB (IITKB, BTKB) mpusectu

KOMaHIW HAJIAIlITYBAaHb!:

e 1M'sl PUCTPOIO;

® TapoJi AOCTyMy (JOKAJIHHOTO Ta BIIIAJICHOTO);

® [1apoJib IOCTYITY JI0 MIPHUBUICHOBAHOTO PEKUMY;

e omucH iHTepPeiiCiB.

3.2.2. HanamryBanusa VLAN

1) HaBectu nepeBaru Bukopuctanus VLAN.

2) Po3pobutu cxemy posnoainy VLAN (puc. 11).



Tabmmms 3.2 — Cxema poznonuty VLAN MK KOpIycaMIl
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Jiamazon VLAN IIpm3nadenna VLAN
101-199 IIpoBOIOBI KOPICTYBAIIBKI CETMEHTII, Kopiyc 1
201-299 ITpoBOIOBI KOPHCTYBANEKL CETMEHTIL, KopIryc 2
301-399 ITpoBOIOBI KOPHCTYBANEKL CETMEHTIL, KopIryc 3
701 CerMeHT 6€3MpOBOJIOBOTO IOCTYITY
702 CermMeHT cepBepBl 3araJbHOIO JOCTYIY
703 CermMeHT cepBepiB 00MeKeHOI0 JOCTYIIY

Pucynok 11. Cxema poznoniny VLAN

PexomennoBanuii nopsiiok posnonaury Homepis VLAN:

101 - 199: mianazon VLAN g npoBOmOBHX
CErMeHTIB KopIyc 1;

201 - 299: pmiamazon VLAN s mpoBOJOBUX
CErMEHTIB KOpITyC 2;

301 - 399: nmiamazon VLAN i mpoBOIOBHX
CErMeHTIB KopIryc 3;

4001 - 499: nianazon VLAN s mpoBOIOBHX
CErMEHTIB KopItyC 4;

701 - VLAN wmepesxi 0e3mpoBOI0BOTO TOCTYIY;

702 - VLAN mepexi cepBepiB 3arajibHOTO JOCTYIIY;
703 - VLAN Mepexi cepBepiB 00MEKEHOTO TOCTYITY.

3) BkazaTu kOMaH/I1 HAJIAIITYBAaHHS:

ctBopeHHs1 VLAN;

KOPHCTYBAI[bKUX

KOPUCTYBallbKUX

KOPHCTYBAI[bKUX

KOPHUCTYBal[bKUX

® HaJAIITYBaHHS PEXUMY poOoTH mopTa (access abo trunk);

® HaJaIITyBaHHS MPUHAJIEKHOCTI opTa 10 Mepexxi VLAN.
3.2.3. HanamtyBaHHA NPOTOKOJIY pe3epBYBaHHS 3'€IHAHD

HagecTu onuc poGoTu Ta HanmamTyBaHHs mpoTokoiny STP.

3.3 Mapumipyrusauis

3.3.1. HanamryBaHHs MiKMepeKeBOl B3a€EMOIIL

1) BkazaTu koMaHAu HaJdalITyBaHHS:

e onwuc iHTepPeiiciB;

o [P-anpec ¢giznunux Ta BipryansHux (VLAN) intepdeiicis;
® BHUKOHATH aKTHBAIliO IHTEpQerciB KoMaH 1010 no shutdown
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2) [nmi  mapameTpu HaJalITyBaHb, BHUKOHAHHS SIKHX HEOOXigHE ISt
3a0e3IeueHHs Impale3/1aTHOCTI KOMIT'FOTEpHOI Mepeski, 3a0e3MeueHHs HaJiiHOCTI,
MacIITabOBaHOCTI, IKOCTI Ta OE3MEKU MEPEKEBIUX KOMYHIKaIliH.

3.3.2. IlmHamMmiyHa MapmIpyTU3alist

HaBectn nanamtyBanHsa nporokony auHamiuHoi mapuipytusaiiii EIGRP. EIGRP
area: 100

3.4 Opranxizauisi 0e3pOBOIOBOI0 JOCTYILY
Jnst Touku 6€3MpOBOIOBOTO JOCTYIY HEOOX1THO BKA3aTH:

e IM'S TOUKH;

® [apojb JOCTYITY JO HAJIAIITYBaHb;

e [P-agpecy, macky miaMepexi, IUII03 32 3aMOBUYBaHHSIM;
e iM'st Oe3mpoBonoBOi Mepexi (SSID);

e craHAapT 0e3MPOBOJOBOI TEXHOJIOTII,

e KaHall poOoTH;

e TuM aBTEeHTU(]IKALIIT;

® aNTOPUTM MIU(pPyBaHHS;

® KIIFOY JOCTYITY.

3.5 Opranizauis gocryny a0 Inrepuer
HasecTtu HanamryBaHHs:

® CTaTUYHOTO MApIIPyTy 3a 3aMOBUYBAHHSIM;
® Oprasizailito MepeKIOYCHHS Ha AIbTEPHATUBHUN MapIIpyT;
e MepexeBy TpaHcisiio aapec NAT.

JI71s1 KO’)KHOT TOUKHU O€3MPOBOOBOTO JIOCTYy HEOOX1JHO BKa3aTH:

e iM'sI TOUKH;

® TIapOoJIb JOCTYMY J0 HANAIITYBaHb;

e [P-anmpecy, Mmacky miaMepexi, IUTI03 32 3aMOBUYBaHHSIM;
e 1M's Oe3nporoBoi Mepexi (SSID);

e cra"aapt 0e3IPOTOBOI TEXHOJIOTII;

e KaHaJI poOOTH;

® TUIl aBTEHTU(IKALIT; - AITOPUTM U PYBAHHS;

® KJIIOY JOCTYILY.



8 AKAJEMIYHA TOBPOYECHICTD

Y4acHUKM OCBITHBOIO HIpOLECY IiJ 4Yac HaBYaHHs], BUKIAJaHHSI Ta
NPOBA/PKCHHS HAyKOBOi [ISJIBHOCTI JOTPUMYIOThCS TMPHUHIMUIMIB aKageMI4HOT
JIOOPOYECHOCTI 1 YCBIIOMJTIOIOTh HACIIIJIKK TTOPYIISHHS [TUX MPUHITUIIIB.

3 METOH MiJBMILEHHS SKOCTI HaBUaHHS, PO3BUTKY HaBUYOK KOPEKTHOI
pobotu 13 mkepenamu iH(popmalii Ta QOpMyBaHHS 3BHYKH JI0 CYMIIIHHOTO
JOTPUMaHHS BHUMOT  HAyKOBOI  €TMKH, aKTHBI3aIlli CaMOCTIMHOCTI  Ta
IHAUBITYaJIbHOCTI MpPU CTBOPEHHI aBTOPCHKOTO TBOPY Ta  IIJIBUILIECHHA
BIJIOBIJIAJIBHOCTI CTYJEHTIB YCIX (OpM HaBUaHHA 3a MOPYLIEHHS MpPaBUJ
aKazieMiuHo1 eTuKu ji€ [100XeHHs Mpo HEJOMYIIEHHS aKaJIeMIYHOro Ijariaty B
TepHONUIBCHKOMY HalllOHATBHOMY TEXHIYHOMY YHIBEpCHUTETI IMeHI [Bana Ilymros.

OCHOBHI MOHATTSI 1 BU3HAUEHHS:

ABTOp — (13uyHa 0c00a, KA CBOEIO TBOPUOIO MPAIICIO0 CTBOPUIIA TBIP.

AkaznemiuHa JOOpPOYECHICTh — 1€ CYKYIHICTb E€TUYHUX MPUHLHUIIB Ta
BU3HAUEHUX 3aKOHOJABCTBOM INIPaBWJ, SKMUMHM MarOTh KEpPYBAaTHUCA YYaCHUKH
OCBITHBOTO TIPOIECY il YaC HaBUAHHS, BUKJIAQJaHHS Ta MPOBAKEHHS HAYKOBOI
(TBOpYOi) MISUTBHOCTI 3 METOI0 3a0e3MEeUeHHS JOBIpU /0 PE3yJbTaTiB HaBYaHHS
Ta/ab0 HaAyKOBHX (TBOPYHUX) MOCSITHEHb.

[Inariatr — omnpumtonHeHHs (0omyOJiKyBaHHs), IMOBHICTIO a00 YacTKOBO,
4y>KO0TO TBOPY TiJ] IMEHEM 0COOH, sIKa HE € aBTOPOM IILOTO TBOPY.

[Inariat akagemMiyHUN — ONPUIIIOAHEHHS (4aCTKOBO 200 MOBHICTIO) HAYKOBHUX
(TBOpUMX) pE3yJIbTATIB, OTPUMAHUX THIIMMHU O0CO0AMH, K PE3yJIbTaTiB BJIACHOTO
JOCHIKEHHsT ~ (TBOpUYOCTi) Ta/ab0 BIATBOpPEHHS  OMyOJIKOBAaHMX  TEKCTIB
(onmpuIIIOAHEHUX TBOPIB MUCTELITBA) IHILKX aBTOPIB 0€3 3a3HAUYEHHS aBTOPCTBA.

OnpwiroAHEHHST TBOPY — 3/1HCHEHA 3a 3T0JI0I0 aBTOpPA Y 1HIIOTO Cy0'eKTa
aBTOPCHKOTO IpaBa i (a00) CyMIXHUX MPaB Jisl, U0 BIIEpIIe pOOUTH TBIP TOCTYITHUM
JUTst Ty OJTIKM IIJTSIXOM OITyOJTiIKYyBaHHS, MyOJIIYHOTO BUKOHAHHS, Ty OJIIYHOTO NOKAa3y,

nyOJII9HOT IeMOHCTpaIllii, MyOIiYHOr0 CIOBIIIEHHS TOLIO.
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[Toka3HUK OPUTIHATBHOCTI TBOPY — KIJIBKICHUN TOKAa3HUK, BUPAKEHUH Y
BIJICOTKaX, KM BiI0Opakae CITiBBITHOIICHHS aBTOPCHKOTO TEKCTY JI0 3arajbHOTO
o0csry TBOPY.

TBip — pe3ynbTaT HayKOBOi UM HAaBYAJIBHO-METOJUYHOI MISJIBHOCTI aBTOpa
(ciiBaBTOPIB) MOJIAHUM B YHIBEPCUTET Ha MANEPOBUX HOCISIX 200 B €ICKTPOHHOMY
BUTJISA/I, ONPHIIOJHEHUN y Mepexi [HTepHeT unM Ha odiuniHUX web-pecypcax
yHiBepcuteTy y hopmi MoHOrpadii, miapydyHrKa, HABYAJIbHOTO MOCIOHMKA, CTaTTI,
Te3, MPENpUHTa, aBTOopedepary 1 pyKomucy aucepralii (aucepraiiitHoi poooTH),
JUTIIIOMHOT POOOTH, KypCOBOI pOOOTH UM MPOEKTY, pedepaTy, ece, KOHTPOIbHOI
po0OOTH, TONIO.

[{uTaTa — MOPIBHAHO KOPOTKUI YPUBOK 3 JIITEPATYPHOI0, HAYKOBOT'O 4U Oy 1b-
SKOT0 IHIIOTO OMYyOJIKOBAHOIO TBOPY, KM BUKOPUCTOBYETHCS, 3 000OB’I3KOBUM
NOCUJIAaHHSM Ha MOTo aBTOpa 1 JpKepesa UTYBaHHS, 1HILIOK 0CO00I0 y CBOEMY TBOPI
3 METOI 3pOOHUTH 3pO3yMUIIIIMMH CBOI TBEPIKEHHS a00 IJisi MOCUJIAHHSA Ha
MOTJISIU 1HIIOTO aBTOpa B aBTEHTUYHOMY (DOPMYJTFOBAHHI.

Pi3HOBHIM aKaeMIYHOTO TUIariary:

— BIATBOPEHHS B TEKCTI poOOTH — 6€3 3MiH, 3 HE3HAYHUMHU 3MiHaMH, a00 B
nepeKksaaal — TEeKCTy 1HmOoro aBTopa (IHIIMX aBTOPIB), OOCATOM BiJ pEUYEHHS 1
Oinbie, 6€3 MOCHIIaHHS Ha aBTOpa (aBTOPIB) BIITBOPEHOTO TEKCTY;

— BIATBOPEHHS B TEKCTI POOOTH, MOBHICTIO 200 YaCTKOBO, TEKCTY 1HIIIOTO
aBTOpa (IHIIMX aBTOPIB) yepe3 Horo nepedpazyBaHHd 4d JOBUIBHUHN nepekas 0e3
MOCHJIAHHS Ha aBTOpa (aBTOPIB) BIITBOPEHOTO TEKCTY;

— BIATBOPEHHS B TEKCTI POOOTH HAaBEACHUX B IHIIOMY JKEpesi IUTaT 3
TPETiX JpKepen 06e3 BKa3zyBaHHs, 3a IKUM came 0e3mocepeIHiM JKepesioM HaBeIeHa
IIUTaTa;

— BIATBOPEHHS B TEKCTI pOOOTH HABEJEHOI B IHIIOMY JKEpeli HAyKOBO-
TEeXHIYHOI 1H(}OopMalii (KpiM 3arajbHOBIJIOMOi) 0€3 BKa3yBaHHS Ha Te€, 3 SIKOTO
JoKepenia B3sTa 11 iHhopMarlis;

— BIATBOPEHHS B TEKCTI pOOOTH ONPUIIIOJHEHHX TBOPIB MHCTELTBa 0€3

3a3HAYCHHA aBTOPCTBA NUX TBOpiB MHUCTCITBA,
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— mnapadpaza — nepexas CBOiMH CIIOBaMU Yy>KUX TYMOK, 171eil abo TeKcTy.

CytHicTh mapadpasu mojsrae B 3aMiHI CIiB (3HaKiB), (pa3eoIOTTIHIX
000poTiB a00 MPOMO3HUIIiH TPH BUKOPHUCTAHHI OYy/Ib-5KO1 aBTOPCHKOI HAYKOBOT ITparti
(30epexeHo01 Ha eJIEKTPOHHUX a00 ManepoBUX HOCISAX, Y TOMY YHCI1 PO3MIIIEHOT B
Mmepexi [Hrepuer).

HenpunycTrmoro € Takox KOMIJIALISL — CTBOPEHHS 3HAYHOT'O MACUBY TEKCTY
0e3 morinuOJIeHOr0 BUBYEHHS MPOOJIEMHU MHUIIXOM KOMIIOBAaHHS TEKCTY 13 HU3KH
JUKEpell, 3 TOCHJIAHHSAM Ha aBTOPIB Ta «MACKyBaHHSAM» IUISIXOM HamUCaHHS
NEePEeXIAHUX PeYeHb MK CKONIHOBAaHUMH YaCTUHAMU TEKCTY.

[lepen mepeBIpKOIO 1 JOMYCKOM JI0 3aXMCTY KypPCOBHX IPO€KTIB BUKJIaAad
(KepiBHUK) MOMEPETHHO MEPEBIPSIE€ OPUTTHAIBHICT €IEKTPOHHUX BEPCii TEKCTOBUX
JIOKYMEHTIB (MOSICHIOBAJIbHUX 3alMCOK) LHUX POOIT 31 BCTAHOBJIEHHSM YaCTKU
OpPUTIHAIBHOTO TEKCTY 3 BUKOPUCTAHHAM IHTETPOBAHOT'O CEPBICY NEPEBIPKU BMICTY
CKPUHBOK ]IS 3aBJaHb (aiiilo0OMIHHUKA CUCTEMH €JIEKTPOHHOIO HaBYaHHs Atutor
(https://dl.tntu.edu.ua/) BIANOBIAHOTO €JIEKTPOHHOI'O HABYAIBLHOTO Kypcy abo OAuH
3 MIPOTPaMHO-TEXHIYHUX 3aC001B, K1 3HAXOJIATHCS Y BIIKPUTOMY JOCTYII Y MEPEXKi
[HTEpHET Ta BU3HAHI HAYKOBOI CIIUIHHOTOIO.

PekomeH10BaHI MOKa3HUKKU OPUTTHAIIBHOCTI HaBYaIbHUX POOIT TaKi:

— noHag 80% - TEKCT BBAKAETHCS OPUTTHAIBHUM,;

— Big 60 g0 80% - OpUTIHANBHICTH 33J0BUIbHA, CI1J NEPECBIIUUTHUCH Y
HAsSBHOCTI MOCUJIAHb HA MEPUIOKEPEIIa JUIsl IMTOBAHUX (DPAarMEHTIB;

— B 40 1o 60% - maTepian mpuitMaeTbCs, ajie HOro CIIij 100IpaloBaTi i
NEPEeBIpUTH HA HAABHICTh INOCHJAaHb Ha MEpIIoKEpeNna JUisi IIUTOBAHUX
(bparmMeHTis;

— w™enme 40% - Martepian 10 po3risiAy HEe TPUIMAEThCSI.

[IporpamHo-TexHIYHI 3aco0M TEpeBIpKM Ha aKaJASMIYHWM TUIariatr €
JOTIOMI>KHUM 3acO00M TepeBipKH poOIT HA MpeaMeT BUSBICHHA (DAKTIB Ta 00CATY

HEIMPaBOMIPHUX 3al03MY€Hb Y MOJIaHii poOOTI.
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9 KPUTEPII OLIIHIOBAHHS KYPCOBOI'O ITIPOEKTYBAHHSI

Or1iHKa 32 KypCOBHM MPOEKT CKIAMAETHCS 13 CyMH OalliB, SIKi BUCTABIISIOTHCS
KOMICI€10 Ha OCHOBI po3rsiny 3Mmicty [13 1 rpadiunoro marepiany Ta 3a MmijICyMKOM
YCHOTO 3aXHCTYy Mepe KOMICIEI0 OCHOBHHUX TOJIOKEHbB, K1 PO3MIIAHYTI B KYpCOBOMY
MIPOEKTI.

Po3nogis 6aJiB, iki OTPUMYIOTH CTYJIEHTH 32 BUKOHAHHA Ta 3axucTt KII

[TincymkoBuHiA

Moayas 1 Monayas 2 Moayas 3
ay. ay ay KOHTPOJTH Paszom 3a
Buxonanns po3niny 1 | Bukonanss po3aury 2 | Bukonanus po3niny 3 | 3axuer KII KII
20 20 35 25 100
Bumu po6it | K-16 6anmie| Bumu po6it | K-Th 6amis | Buau pobit | K-Tb 6aiis
Etan 1.1 6 Eram 2.1 5 Eram 3.1 7
Etam 1.2 8 Eram 2.2 9 Eram 3.2 10
Etan 1.3 6 Eram 2.3 7 Eram 3.3 8
Eramn 3.4 5
Etam 3.5 5

[lincymkoBa oOIllHKa 3HaHb, YMIHb Ta HAaBUYOK CTYJEHTa, HAOyTHUX TMpHU
npoektyBanHi KII, BcraHoBmtoerbest 3a 100-0anpHOIO IIKATIOK 13 MOAAIBIINM
NepeBeICHHSM 1i y HACTYIIHY KTy OI[IHOK:

Po3moaiy oninok

Cyma GaiiB 3a Ouitika ‘ ‘
HaBYAIbHY ECTS O11iHKa 3a HAI[lOHAJILHOIO IIKAJIOI0
ISUTBHICTD
90 - 100 A BIJIMIHHO
82-89 B
74-81 C Aobpe
64-73 D 3aJI0BLIILHO
60-63 E
35-59 FX HE3aI0BIJIBHO 3 MOKJIUBICTIO
MMOBTOPHOTO CKJIAJJaHHS
0-34 F HE3a0BIJILHO 3 000B’I3KOBUM .
MOBTOPHUM BUBYCHHSIM JTUCITUILIIHA

CxkrnanoBoto 3aranibHoi cymu 6aniB 3axucty Kl e:
1) cyma 6amiB 3a 3mict 13 KIT okpemo 3a KO)KHUM CTPYKTYPHUM PO3JILIIOM;
2) 6anu 3a rpadiuny yactuny KII;

3) Oanu G6e3nocepennpo 3a 3axuct KII.
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[Tin gac 3axucty KII xomicis yBaxHo posrisgae 3mict [13 Ta rpadiunoi
YaCTUHH, BUCTABJIsiE€ OaJId 3a 3MICT KOXKHOT'O PO3JLITY, MICIsS YOTO 33Jla€ CTYJIEHTOBI
YCHI 3alUTaHHs, SIKi I03BOJISIIOTH OI[IHUTH PO3YMiHHS CTyAeHTOM npuBeneHux y KII
MoJIO’KeHb. BrcTaBieHa 3aragbHa cyMa 0ajiiB MEPEBOAUTHLCS Y TPAAMIIIHHY OIIHKY 1

3aHOCHUTBLCSA Y BIJIMOBIIHI JOKYMEHTH SIK TijicyMKoBa oiinka 3 KI1.

Kpurepii ouinkn posainis 113 KII (3a koxHuit po3ain)

[. Haiieuwma saxicms posnuny 3Bity (95-100% Big MakcUManbHOI KIJTBKOCTI

OaJtiB BIAMOBIAHOTO PO3/ITY) MOBUHHA BIJMOBIATH TAKUM BUMOTaM:

1) moBHE Ta BWYEpITHEC BUKJIAJACHHSI MaTepiany, SKe BHKOPHUCTOBYBAIOCS
CTYJIGHTOM i/l 4ac OMpaIfOBaHHs BiAMOBITHOTO PO3LIY;

2) MOBHUM CKJIaJ HEOOXITHMX IOAATKIB, SKI BHMAaraloThCsS BIAMOBIJIHUM
po3ainom KII (komii JOKYMEHTIB, aHAJIITUYHI Ta CTATUCTUYHI MaTepiaiu
TOIIO);

3) aKTyanbHICTb 1 JOCTOBIPHICTh MOJIAHOI Y 3BITI 1H(POpMAIIi;

4) noTpuMaHHS BUMOT MO0 3MICTy Ta O(OPMIIEHHS CTPYKTYPHUX YaCTUH
KII.

II. IHocepeona axicmep posnuty 3BiTYy (50-95% BiJg MakCUMaIbHOI KIJIBKOCTI

OaJtiB BIMOBITHOTO PO3JLTY) BUSHAUAETHCS Y BUITAJIKY, SKIIO HassBHUN Xoua

0 OJIMH 13 3a3HAYEHUX HUKYE MyHKTIB:

1) HemoBHE BUKIIAJAEHHS Marepialy ab0 HEMOBHA BIAMOBIIHICTH 3MICTY
npoekty Bumoram KII (50-75% oxoreHHs 3a3Ha4eHUX y BUMOTax o
KII);

2) HEMOBHUM CKJIAJ JOJATKIB, sIKI BUMararoThCs BiAmoBigHUM po3aigom KII
(50—75% HeoOXiTHUX JOMATKIB);

3) HeaKTyaJIbHICTh 200 3aCTapuUIICTh MOAAHOI Y 3BITI iH(pOpPMAIIii;

4) HeTOTPUMAaHHS BUMOT IO/I0 3MICTY Ta 0(OPMIICHHS CTPYKTYPHUX YaCTHH

KII.
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1. He3aooginvna axicms po3ainy 3BiTy (0-50% Big MakcuMaabHOI KUTBKOCTI
0ariB BiAMOBIAHOTO PO3/ALTY) BU3HAYAETHCS Y BUMIAAKY, SKIIO HASBHUN X04a

0 OJIMH 13 3a3HAYEHUX HIKYE MyHKTIB:

1) omHOYAaCHO MPUCYTHI ABa 4M O1NIbIIIE KPUTEPIiB, IO BiAMOBIAAIOTH OIIIHIII
B 5 Oais;

2) HEMOBHE BWKJAJCHHA MaTepialy a00 HEMOBHA BIAMOBIAHICTH 3MICTY
npoekty Bumoram KII (menme 50% oXoIieHHs 3a3Ha4eHUX y BUMOTax J10
KII);

3) HEeMOBHUU CKJIaJ OJATKIB, sIKI BUMAraroThCsl BiAMOBIAHUM posaiioM KII
(menmre 50% HeoOX1THUX TOAATKIB);

4) HenocTtoBipHIicTh ojanoi y [13 indopmarrii.
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Honatox A.
CTpyKTypa NOSICHIOBAJILHOI 3aIIMCKHA KYPCOBOIO NMPOEKTY
3 mucHUIuTiHg «KoMIT roTepH1 Mepexi»

TutynsHUN apKyII
3aBnaHHs Ha KypCOBHIA MPOEKT (B MarepoBiil Bepcii BUKOHATH IBOCTOPOHHIM
JPyKOM)
Excrnikarist mpumimens (I[1nan npuminieHs)
PEDEPAT
3MICT
ITEPEJIIK YMOBHUX ITO3HAYEHb, OJMMHUIlb, CUMBOJIIB, CKOPOYEHb
I TEPMIHIB
BCTVYII
1 AHAJII3 TEXHIYHOI'O 3ABJIAHHSA HA KYPCOBE
IMPOEKTYBAHHAA
1.1 XapakrepucTuKa 00'€KTa NPOEKTYBAHHSA
1.2 AHaJui3 BUMOT 10 KOMIT'FOTEPHOI Mepeski
1.3 Onuc indopMmauiiiHUX pecypciB Ta CJIy:KO
[TpuBectn mnan OyHiBeNnb 3 BKa3aHHSIM MPUMILIEHb J1¢ OyIyTh PO3MIIIEHHI CETMEHTH
KOpIopaTUBHOI Mepexi. Po3paxyBaru KijbKiCTh KOMIT IOTEPiB BpaxoBytoun maciTad. [lani
no kiumpkocTi [IK B kiMHarax 3aHoOCSThCS y BiAnmoBigHy Tabmwuiro. [IpoBectu anami3
TUTAaHYBAHHS MEPEXKi:
* AHaini3 Micls po3TallyBaHHS KOMYHIKaI[IHHUX KIMHAT.
* [Ilorpeba B eHTpani3oBaHOMY 30€piraHHi TaHUX.
* HeoOxigHicTh aBTOMaTW3alii Mpoliecy HamamryBaHHsS wMepexi. ¢ Ilorpeba B
30BHIIIHIX KOMYHIKAIIisIX.

2 MPOEKTYBAHHS ®I3UYHOI TOMOJIOI'TI MEPEXKI
2.1 O0rpyaTyBaHHs Qi3MYHOI TOMOJIOTII KOMII'FOTEPHOI Mepe:xi

2.2 IIpo€eKTYBaHHSI CTPYKTYPOBAHOI Ka0eJIbHOI CHCTEMH

CrpyKTypHUi CKJ1aJ KOPIOPATUBHOI MEPEKi MOBUHEH MICTUTH LIEHTPaJIbHUH (IIEpBUHHUI)
tesnekomyHikauiiHuil By3on (IITKB), skuit noriuHo yTBOpIOE€ piBeHb sipa, BTOPUHHI
tenekomyHikaniHi By3nu (BTKB), mo Bu3HauaioTh piBeHb arperamii Ta JIOKaJIbHI
TesiekoMyHikaliiiHi By3nu (JITKB), mo Bu3Hayaroth piBeHb A0CTymy. TerekoMyHiKaliiHi
By3nmu [ITKB Ta BTKB moBHHHI 3HaXOIWTHCh B OKPEMHX BHIUICHUX TEXHIYHUX
MPUMIIIEHHSAX — KOMyHIKaI[ifHIX KIMHATaXx.
KoM roTepHa Meperka MOBHUHHA CKIIQAATUCh 3 TAKUX (PYHKLIOHAIBHUX M1ICUCTEM:

* mijcucTeMa KOMyTallii;

* TOpPHU3OHTAJbHA KaOeJIbHA MiJACUCTEMA;

* BepTHKaJIbHA KaOellbHa IMiJICUCTEMA;

* migcucTeMa poboyoro Micus.
[Tizcucrema KomyTallii, 0 MpPU3HAYEHA JJIS MMEPEKIIOYCHHS KaHATIB 3B’S3KY, IIOBUHHA
CKJIaJaTUCh 3 TEXHIYHUX 3ac00iB TEJNEKOMYyHIKallii, KOMyTaliiHMX maHenend i
3’eqHyBaIbHUX KaOemiB. [l pos3TamryBaHHS KOMYTAIliHHOT TIJACHCTEMH (aKTHBHE
MepexeBe oOnaJHaHHS, KOMyTallliHI TaHe ) Ha KOXKHOMY ToBepci OyiBii (B KOXKHOMY
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KOpITyci) TOBUHHO OyTH MependadyeHe He MeHIIe | TeXHIYHOTO MPUMIIICHHS, SKE BUKOHYE
pois [ITKB a6o BTKB.
B tenexomynikarmiiini magu IITKB Ta BTKB noBuHHI OyTHM BCTAaHOBJICHI ONTHYHI
pO3MONIBYI MAHeNi Ui MiJKIOYEHHS BOJOKOHHO-ONTUYHUX KaOelliB BEpTHKAIBHOI
KaOenpbHOI MJICUCTEMH, a TaKOX KOMYTAIliiHI MaHem I TOPU30HTAIBHOI KaOenbHOI
[T ICUCTEMHU.
KaGenpHa indpacTpykTypa, sika yrBopeHa jgiHissmMu 3B’ 513Ky Mixk JITKB Ta BTKB yTBOpIO€e
TOPU30HTANIBHY KaOeJbHY ITiJICUCTEMY.
KabenbHa iHppacTpyKTypa, sika yrBopeHa JiHismu 3B’ 13Ky Mixk BTKB Ta IITKB yTBOpIoe
BEPTUKAJIbHY KaOCIIbHY ITiJICUCTEMY.
KaGenpHa iHppacTpykTypa, sika yTBOpPEHA JIIHISAMHU 3B’ 53Ky BiJ] KIHIIEBOTO OOJIaIHAHHS J10
JITKB yTBOpIO€ mifcucteMy pob0o4oro mMicus.
@di3uyHa apXiTeKTypa NOBHHHA PEeali30ByBaTUCh Ha 0a31 BOJIOKOHHO-ONITUYHOTO Kabesto B
YacTHWHI MOOyAOBH BepTHKaNbHOI kabenbHOi migcuctemMu (Mixk BTKB Ta IITKB). [lns
ropuzoHTanbHOI migcuctemu (Mix JITKB Ta BTKB) MoxiuBe BUKOPUCTaHHS BOJIOKOHHO-
ONTUYHOTO Kabemto abo MiTHOTO IPOTYy KaTeropii He HIbKYE Se, A MiACHCTeMU pobouoro
MicIsl — MIIHUE JpiT Kateropii He HWk4e Se. JlomycKaeTbes MiAKIIOYCHHS KiHIEBOTO
obnagnanHs 6e3nocepennbo q0 [ITKB Ta BTMB.

2.3 Bu0ip Ta ckiagaHHA nepestiky HeoOXiTHOTo 00J1aTHAHHS.
BusHaueHHSs 3araibHOT BAPTOCTI MIPOEKTY.

3 MIPOEKTYBAHHS JIOTTYHOI TOMOJIOI'TI MEPEXKI

3.1 Po3paxyHoOK JIOTiYHOI agpecanii
[Tpoext nosunen Bkmrouatn TCP/IP cxemu azapecauiil Juis BCiX XOCTIB, CEpBEpIB Ta
KoMyHikaliiHuX npuctpois. KepiBuuk KP Hanae crynenty IP-agpecu mepex, ki motiMm
noTpiOHO Oyzme po30uTHM Ha MiaAMepexi, Mg 3a0e3leueHHs JIOTIYHO1 ajpecarii B
Mpo€eKTOBaHIM Mepexi. [IpoekTyBaHHS cxeMH ajapecarlii MoXKe 31HCHIOBATUCS PI3SHUMHU
MeTofaMH (CTaTUYHO YW JUHAMi4HO). Bci KoMmMm’rioTepu, 110 pO3MIlIeHI B
aJMIHICTPaTUBHIN MEpEeX1 Ta IUTI03U MOBUHHI MaTH CTaTUYHO MPUCBOEH] a/ipecH, a poOoul
CTaHLii MOBUHHI oTpuMyBatH [P-anpecu aBromaruyno (3 Bukopuctanusim DHCP).
JloriyHa TOMOJMOTis Mepexi MOBMHHa OyTu peanizoBaHa B cepenosuuli Packet Tracer.
HeoOxinHo mpeacTaBuTH eneKTpoHHMH BapiaHT npoekty B Packet Tracer 3 0azoBumu
HaJIAIITYBaHHSAMHU YCIX MEpPEXEeBUX HPUCTPOIB (MapLIpyTH3aTOpiB, KOMYTaTOpiB Ta MO
OJTHOMY KOMIT'IOTE€pY 13 KOXKHOTO CErMEHTYy MEpeki) A MEepeBIpKU Mpare3gaTHOCTI
CIIPOEKTOBAHOT MEPEXKI.

3.2 KomyTrauisn
3.2.1 HanamryBaHHS KOMYTATOpPiB
3.2.2 HanamryBanusa VLAN

3.2.3 HaslamutyBaHHS MPOTOKOJIY Pe3epBYBaHHS 3'€/IHAHb

HeoOxigHo oOrpyHTyBaTH BHOIp Monenel KoMyTaTopiB Ta ckoHQirypyBaru ix. B

HaJAIITYyBaHHSIX TOBUHHI OyTHM 3ajaHi iMeHa, Mapojii Ta CKOHQIrypoBaHi 1HTepdeiicu.

JlictuHr KoHOIrypauiiHux (aiaiB KOMyTaTOPiB MOBHUHEH OYTH MPEICTABICHUN B JOAATKY.
3.3 Mapupyru3auis

3.3.1 HanamryBaHHs MiKMepeKeBOl B3a€EMOAIL

3.3.2 IluHamMivyHa MapIIPpyTH3ALiA

MapumpyTHUM MTPOTOKOJIIOM Mepexi mae Oytu mportokon IP. HeoOximHo oOrpyHTyBaTH

BUOIp Mojene mapuipytuszaropiB 1 (abo) komyTaropiB 3 piBHS Ta 3IIHCHUTH iX

KOoH(IrypyBaHHs. B HanamTyBaHHSX MOBUHHI OyTH 33/1aH1 iMEHa, 1apoJii, CKOH}IiryposaHi
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iHTepdeiich Ta HajalITOBaHa MaplIpyTH3alis (cTaTMyHa YW JuHamiyHa). JIicTHHT
KOH}IrypaniiHux (haisiiB MapIIpyTU3aTOpiB MOBUHEH OyTH MPEICTABICHUHN B JOJATKY.
3.4 Opranxi3zauisi 0e3pOBOIOBOI0 JOCTYILY

HeoOxigHo HanamTyBaTu napaMeTpt TOYKH O€3MPOBOOBOTO JOCTYITy. B HamamryBaHHAX
NOBHMHHI OyTH 3aflaHi iM'sl TOUKH JOCTYILY, IApOJIb TOCTYITy O HajalTyBaHb, IP-anpeca,
Macka IMJAMepeXxi Ta IUTI03 3a 3aMOBYYBaHHAM, IM's Oe3mpoBomoBoi Mepexi (SSID),
cTaHgapT Oe3npOBOAOBOI TEXHONOTIi, KaHald poOOTH, THUN aBTEHTUQIKAIl, AJITOPUTM
mmdpyBaHHs Ta KIFOY TOCTYITY.

3.5 Opranizauis gocryny 10 InrepHer
[ToTpiObHO ommcaru cxemy peaizaltii i’ e THaHHSI TPOEKTOBAHOT KOPIIOPATUBHOI MEPEXKi

no ISP. [IpuBectu oOrpyHTYBaHHS BHOOpY TEXHOJOTII Ta oOnaaHaHHS Ajs i1 peasnizarii.
Bci koM toTepu B Mepeski MOBUHHI MaTH BIIbHUE JA0CTyn 10 [HTEpHETY.

B CHOBKHA

[TEPEJIIK ITOCHNJIAHb

Honarok A TexHiuHe 3aBIaHHS

Honarok b Cxema IP-agpecanii

Honarok B Jlictunr koHdirypamiiaux daiiis
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Honarok b. Ilpukian opopmiaenns pedepary

PEDEPAT

[IpoexTyBaHHs KOMIT IOTEPHOI Mepexi mianpueMmcTBa «Ambda» // KypcoBuit
npoexT // FOmenko B.A. // TepHONiabChbKUN HAIIOHAIBHUN TEXHIYHUN YHIBEPCUTET
iMmeni IBana Ilymros, ¢dakynpTeT npukiIagHUX 1HGOPMAIIHHUX TEXHOJIOTIH Ta
eJIEKTPOIHKEHepii, Kadenpa KOMIT I0TEPHO-IHTETPOBAHUX TEeXHOJOTriH, rpyna KT-41
// Tepnominb, 2025 // ¢. - 45, puc. -5, Tabn. - 7, kpecin. - 3, noxart. - 3, 6i6morp. - 15.

Kirouosi cmoBa: CEPBICHU, ETHERNET, BUTA IIAPA, TIPOITYCKHA
3AATHICTD, KOMIT'FOTEPHA MEPEXA, MAPILIPYTU3ATOP,
KOMVYTATOP, CTPYKTYPOBAHA KABEJIbBHA CUCTEMA.

OO0’ €eKT MPOEKTYBAHHS — CTPYKTYPOBaHa KOPIOpPATHBHA Mepexa MiANMPUEMCTBA

«Anbday.
[IpoeKT ck1aaeTbes 3 TPbOX PO3ALIIB.

[lepmmii po3aia MPUCBSIYEHO aHali3y TEXHIYHOTO 3aBJIaHHA Ha KypCOBe
npoekTyBaHHs. [I[pUBOANTHCS NeTaNbHUN aHAII3 MPUMIIIEHD TAIPUEMCTBA «ATb(har»
TSl TIJTaHYBaHHSI MEPEXKI.

Hpyruit po3ain NpUCBIYECHUN NMPOEKTYBAHHIO (PI3MYHOT TOMOJIOTIT MEpexi Ta
CTPYKTYpOBaHOi KaOelbHOI CHCTEMH, a TaKOXX BH3HAYCHHIO 3arajibHOi BapTOCTI
IIPOEKTY.

Tperiit po3min po3KpuBae TEXHIYHI PIMIEHHS 3 MPOEKTYBAHHS JIOTTYHOI
TOMOJIOT1i Mepexi. PO3MISIHYTO MUTaHHA TUIAHYBaHHS MapHIpyTH3allii Ta KOMyTarli
KOMIT t0TepHO1 Mepesxi. [IpoBeneHo npoekTyBaHHs i’ €gHaHHS MpoekToBaHoi KM 1o
robaneHOi Mepexi. OOrpyHTOBaHO BHOIp TEXHOJOTrl Ta oOnagHaHHA IS i

peaiizari.
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(2)
3m. | Apx. Ne dorym. Hionue | Hama
Pospob. Him Apryiu Aprywie
Iepesip. (10) (11) (12) 4] (7) (8a)
Peuyens. (la)
H. konmp. (9)
Jame.
Puc.1 ®opma 2 — ocHOBHHMIT Hanuc niepuioro apkymry «3MICT»
(2)
3m. | Apk. Ne ookym. Hionuc | dama
Po3pob. Jim Apryui Apxyuiie
Ilepecip. (10) (11) (12) l4) (7) (86)
Kowcynom. (16)
H. xoump. 9)
3ame.
Puc.2 ®opma 2 — 0CHOBHUIM HaMKUC NEPIIOro apkyiry po3aiis [13
Apx.
(13)) (14) (15) (16) (17) (2)
3. | Apx. Ne ooxym. Hionuc |ama (7)

Puc.3 ®opma 2a — ocHOBHMIM HanmKMC HaCTymHUX apkymriB [13

VY rpagax OCHOBHOTO HalKCy BKa3ylOTh:

y rpadi la — TeMy KypcoBOTO MPOEKTY;
y rpadi 16 — na3By po3auny I13;

y rpadi 4 — miTepy, sika IPHUCBOEHA I[bOMY JOKYMEHTY (Ha
kpecinennsax 10 KII motpibHo BcTaHOBUTH — [IJ1s1 HABUATIBHUX
TOoKyMeHTIB — «H» );

e yrpadi 7 — nopsAKOBUN HOMEP apKylla (Ha JOKyMEHTax, 110
CKJIQIAl0ThCS 3 OJHOTO apKyIia, rpady He 3aMOBHIOIOTH);

y rpadi 2 — mo3HayeHHs JOKyMEHTa (JeHuMaIbHUNA HOMEpP) BIJIIOBIIHO;

e yrpadi 8 — 3arambHy KUIBKICTh apKylIiB (Tpady 3amoBHIOIOTH JIUIIIEC HA

MEpIIOMY apKyIlli);
y rpadi 9 — Ha3By (akyIbTETy Ta HOMEp TPYIIH;
y rpadax 10— 12 — mpi3zBuia ocid, iX MmiANUCH Ta JaTy, KOJIU
JIOKYMEHT IiAMHCaHU;
e rpadu 13 — 17 Ha HaBUATTLHUX KPECIICHHSX HE 3alI0BHIOIOTh.



KMKII 000174. AAA. BB. CC DD
KM -xomm’rotepHi Kon Tpu ocranni  IlopsakoBwuii [opsinkosuit  1lo3HaueHHs
Mepexi CIIeLiaIbHOCTI mudpu HOMEDp Ipynu HOMED AOKYMCHTa
KII-kypcoBuii I ITOTOBKH HOMEPY JIOKYMCHTIB JIOKYMCHTA B (THm)
IPOEKT a6o 151 3aTiIKOBO1 rpymi
KHUKKH

Honatok I'. @opMyBaHHS 1eIUMAJBLHUX HOMEPiB KpecJIeHb

KMKII 000174.AAA.BB.CC DD

[Tpuknan popMyBaHHS HOMEPY JOKyMeHTa (JenuManbaoro Homepy) KII:

[ToscuroBanbHa 3anucka — KMKII 000174.125.00.00 113

®di3uyHa Tonosoriga komn TepHoi Mepexi — KMKIT 000174.125.00.00 C7
Jloriyna Tononoris koMt totepHoi mepexi — KMKII 000174.125.00.00
Kowmm’torepua mepesxa (cxema 3’ennanb) — KMKIT 000174.125.00.00 C4
Komm’torepna mepexa (ctpykrypHa cxema) — KMKIT 000174.125.00.00 C1
Cerment cepBepiB koM torepHoi mepexi — KMKIT 000174.125.01.01
[Tomituku mepexesoro noctymy — KMKII 000174.125.02.01 C1

Jloriuna IP-anpecanis — KMKII 000174.125.03.01 C4

Texniko-exonomiuHi nokazHuku — KMKIT 000174.125.04.01

60
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HMonatok /1. Ilepeslik yMOBHUX NO3HAYE€Hb, CAMBOJIIB, OIMHUIIb, CKOPOYEHb i
TepPMiHiB

KM — koM’ oTepHa Mepexa
OC — omeparriiiHa cucTeMa
[TI1 — maTy-nanenp
CKC — cTpykTypoBaHa kabesbHa cucTeMa
T3 — TexHiuHe 3aBAAHHS
TP — TenexoMyHIKaIIHHUN po3'eM
[IK — nepcoHabHMI KOMIT FOTEP
[13 — nporpamue 3a0e3meyeHHs
DMZ (Demilitarized Zone) — TexHOJOTIs 3a0€3MeUeHHs 3aXUCTy 1HGOPMAIIHHOTO
NepuMeTpa, MpHU SIKi cepBepH, 10 BIAMOBIAAIOTh HA 3alIUTH 3 30BHILNIHBOI MEPEXKI,
nepedyBarOTh B 0COOJUBOMY CETMEHTI MEpPeki 1 0OMEXKEeH1 B JIOCTYIIl 10 OCHOBHHX
CErMEHTIB MEpeXki 3a IOMOMOTOI0 OpaHaMayepa.
ICMP (Internet Control Message Protocol) — wMepexeBuid MNPOTOKON, IO
BUKOPUCTOBYETHCS JUIsl TIepeAadi MOBIAOMIIEHb MPO TMOMUJIKA M 1HIN BUHSTKOBI
CUTYallli, [0 BAHUKJIIM TIPU Mepeaydl TaHux
SNMP (Simple Network Management Protocol) — 11e mpoTokos kepyBaHHSI MepeKaMu
3B's13Ky Ha ocHOBI apxitekTypu TCP/IP
STP (Spanning Tree Protocol) — mepexeBuii mpoToKoJ, OCHOBHUM 3aBnaHHsIM STP €
npuBencHHs Mepexi Ethernet 3 MHOXMHHUMM 3B'S3KaMH 10 JAEPEBOIOMIOHOT
TOIMOJIOT1, IIT0 BUKJIIOYAE IHKJIH ITAKETIB
VLAN (Virtual Local Area Network) — me noriuni miarpynu Mepexi, CTBOPEHI
MPOTPAMHUM IIISIXOM.
JIUB. — TUBHUCH
1H. — 1HITIE
p., Pp- — PIK, pOKH
THC.M® — THCSYA KyOIYHMX METPIB
Mac.% — BIZICOTOK YMICTY 32 Macoro

T. 1H. — TaKe 1HIIIE



62
Honarok E.

Hpuxaaan opopmiienHs: 0i0aiorpadiuHoOro ONUCy y CNUCKy BUKOPHUCTAHUX
mxeped 3 ypaxyBanusam HanionanbHoro crangapry Ykpainu ICTY 8302:2015
«bi0miorpagiune nocujianHuA. 3arajibHi NOJ0KEHHA TA MPABIWJIA CKJIAJAHH»

XapakTepucTuka
IIpukiaan opopmiieHHs
JzKepelia
1. JdwnukiBcbka O. O. [HHOBaIIMHMN MEHEIKMEHT: KOHCIIEKT JeKiii. Kuis:
HIA, 2018. 82 c.
2. bonpapenko B. I'. Icropis Ykpainu. JIsBiB, 2017. 153 c.
T 3. Jlazop O. 4. JlepxaBHe ynpaBiiHHs y cepi peamizaliii eKoJIOTT9HOT

Oaun aBTOp

HOJITHKY B YKpaiHi: opraHi3amiiHO-1IpaBoBi 3acaau: MoHorpadis. JIbBiB:
Jlira-TIpec, 2003. 542 c.

4. Bam O. M. Etuka: HaBu.-mMeto . noci6. 3anopixoks: 3HY, 2018. 104c.
5. I'ypmanosa JI. 1. Penirie3HaBcTBO : HaBY. noci6. 2-re BUA., IepepoOdt. Ta
nmonoB. Kuis : IIVJI, 2017. 193 c.

ABa aBTOopu

1. Maptunesnko 3. E., Makap 1. B. YnpaBninus mianpueMcTBOM: TEOPETHKO-
MeToanyHi 3acagu: MmoHorpadis. Xapkis: lenpa caguba mmroc, 2017. 296 c.

2. Ilanexa B. 1., Kapnosa I1. B. MeHexkMeHT opraHni3alliid: HaB4. 1oci0.
3anopixoks: 3HY, 2015. 120 c.

3. binoyc C. 1., Kopniituyk B. I1. ®@inocodis ocBiTH: HaBY.-MeTOJ. TOCIO.
[lepesicnaB-XmenbHunbkuii, 2016. 176 c.

4. Mopos L. C., Bacunenko H. 0. MapkeTuHr : koHcnekT Jiekuii. Kuis :
Monoas, 2016. 102 c.

5. Bepaina C. A., BonkoB A. A. Konrtpodinr: HaBy. noci6. 3anopixxs: 3HY,
2016. 131 c.

6. Bepaina C. A., Bonkos A. A. Kontpouiur : HaBuy. noci6. Buna. 3-te.,
nepepo0i. Ta gonoB. XepcoH, 2017. 212 c.

Tpu aBTOpH

1. TapnaBcbka I'. ., Mapuentok H. C., I'epacumoa T. M. ®dinaHcH : HaBu.
roci0. JIsBiB : Maruomis 2006, 2017. 412 c.

2. Tlycroenko B. B., Makcumenxko L. JI., Slkum A.C. be3neka
KUTTEAISITIBHOCTI : MoHOrpadis. Xapkis : XHITY, 2017. 348 c.

Yorupu

aBTOpH

1. InHoBamii : HaBu. moci6. / ['ypesuu . T., Yekan O. C., I'puban O. M.,
Makaposa B. B. 3anopixoks: 3HY, 2016. 389 c.
2. Buma matematuka: koHcnekT jekmiit / Tkauyk T.C. ta in. Kuis, 2015. 82 c.

IPsare i OiyibIIe

1. Onepaniitnuii MmeHexMeHT : migpyuHuk / C. M. [lonnasceka Ta iH. Kuis:
OVJL, 2011. 267 c.

2. Oxopona npari : HaBd. noci6. / O. L. Ilomonbckka Ta iH. 2-re Bua. Kuis :
OVJI, 2017. 264 c.

aBTOPiB 3. HaykoBo-npaktuuHuii koMmeHTap LluBibHOTO KO/lekCy YKpaiHu : cTaHOM Ha
10 sxoBT. 2017 p. /K. L. Msaruenko Ta iH.; 3a 3ar. pex. I. M. JIuBaHosa.
Kuis : IIYJIL, 2017. 428 c.
ABTOp(H) T2 1. Beperenko B. B. MixkHapogHuii MapKkeTHHI: MOHOrpadis / 3a 3ar. Hayk.
pexn. B. M. Mapuentoka. Kuis, 2015. 374 c.
penaxTop(u)/ 2. byrenko M. I1., Kauyp B. I1., Ilerpenxo C. B. Ilcuxomnoris: HaB4. mocio. /
YIOPSAHUKHA 3a pen. M. I1. Aytko. Kuis : [{VJI, 2017. 332 c.
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be3 aBTOpa

. 30 pokiB icTopuaHOMY (aKyIbTETY: icTOPis Ta choroaeHHs (1986-2016): oBi.

Burl. / i 3ar. pen. B. B. YUepenani. 3anopixoks: 3HY, 2016. 340 c.

. ETHOorpadis : xoncnekT jekuii /3a 3ar. pen. B. I I'apanka; ykman. A. L

I"apanko. Kuis : LIYJI, 2018. 320 c.

. MixHapoaHi BimHOCHHHM : MOoHorpadis /3a pea. M. A. bepe3oscekoro. Kuis :

LIVJI, 2016. 162 c.

. MixxHapoHi €eKOHOMIYHI BiIHOCHHH : HaB4. 1oci0. / 3a pen.: I1. O. bexapis, O.

O. Ilerpenka. Oneca : OHY, 2015. 306 c.

. HaykoBo-mpaktnunmii komenrap LluBinbHOro Komekcy Ykpainu /3a 3ar. pen.

T. A. Tapnascskoro. Kuis : IIYJI, 2016. 186 c.

. ITigroroBka ¢axisuie y BH3 B ymoBax pedopMyBaHHs BUIIIOi OCBITH :

marepianu Beeykp. Hayk.-mipakT. KoH(., M. MykaueBo, 4-5 xoBT. 2018 p.
MyxkaueBo: M1V, 2018. 226 c.

. OcBiTa B YKpaiHi: BUKJIUKH MoAepHizauii : 30. HayK. mp. / peakon.: I1. M.

Mapuenrok (Biam. pen.) ta in. Kuis : [H-T BcecBiTHBOI icTopii HAH Ykpainu,
2017.319 c.

. ToBaposnasctBo / ynopsia. B. Onekcuk. Kuis, 2014. 804 c.

Bararo-
TOMHI

BU/IAaHHSA

1. Enmukmonenis pociaus / penkod.: I. M. Jlepkad ta in. Kuis: L{YJI, 2016. T.8.

812 c.

. bromxerna cucrema YkpaiHu: iCTOpis, CTaH Ta MEPCIEKTUBH : Y 3 T. / Akaj.

npaB. Hayk Ykpainu. JIbBiB : [IpaBo, 2012. T. 2 : BrojkeTHUil MEHEIKMEHT /
3ar. pen. lO. I1. Byopsika. 476 c.

. Kyuepenko H. I1. Kasnauelicbka cnpaBa: B 6 1. Kuis: IlpaBo, 2016. T.3:

KonTpons y cucremi Jlep>kaBHoro ka3HaueicTsa. 432 c.

. Hennpodnopa Ykpainu. B 12 1. T. 2. Jlukopocni Ta KyIbTHBOBaHi JepeBa i

kymi. Bun. 1. IHoxpuronacinni / JL.I. Tlepxomenko. KuiB : HaykoBa nymka,
2012. 200 c.

ABTOpede-
paTtu

aucepTamin

. IlerpoB O. I'. My3ukotepais : aBToped. Auc. ... KaHa. ncux. Hayk : 12.00.06.

Kuis, 2009. 40 c.

Aucepramii

. Hetpyk JI. A. JocmipkeHHsS CTaTUYHOTO Je(OpPMYBaHHS CKJIAJICHUX TUI : JIHC.

... kKa"J. ¢i3.-maT. Hayk : 01.02.04. JIsBiB, 2004. 140 c.

. Bunnanyenko O. M. KoHTposb comianbHO-€KOHOMIYHOTO PO3BUTKY

MPOMUCIIOBUX MIJIIPUEMCTB : JIUC. ...
344 c.

n-pa exoH. Hayk : 08.00.04. Kuis, 2018.

ITatenTn

. 3epHo30OupanpHUil KOMOaiH: mar. 25742 VYkpaina: MIIK6 C09K11/00,

GO1T1/28, G21H3/00. Ne 200701472; 3asBn. 12.02.07; omy6n. 27.08.07, brom.
Ne 13. 4 c.

. Cnoci6 mikyBaHHS TinepakTUBHOCTI y aiteil: mat. 76509 Ykpaina.

Ne2004042416; 3asBn. 01.04.2004; ony6n. 01.08.2006, bros. Ne8 (kH. 1). 120
c.

IIpenpunTn

. Mapuenxo M. 1., Kononosuu A. ., SIxum b. M. TIpo TouHiCTh BU3HAUEHHS

PamlOaKTUBHHUX BIIXOJIB TamMma-meTonaMu. YopHOOWIb : [H-T 3 mpobiem
oesneku AEC HAH VYxkpainu, 2006. 7, [1] c. (Ilpenpunt. HAH Ykpainu, [H-T
npobsiem 6e3nexu AEC; 06-1).

ApXiBHi

JOKYMEHTH

. Jluct T'onosu Crinku «Ilepsousit» I'. ®. [lerpenka Ha im’a ['onoBu Paau

MinictpiB YPCP B. A. IlonoBuua miono peectpamii Cratyry Choiakua Ta
cropiaku Cratyry. 14 rpynus 1989 p. I[/JAI'O Vxpainu (LleHTp. gepx. apxiB
rpomaj. o0'eqHanb Ykpaian). @. 1. Om. 32. Cop. 2612. Apk. 63, 64 3B., 71.
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3akoHOoxaBYi
Ta
HOPMATHBHI

AOKYMEHTH

. Koncruryuist Ykpainu : odin. reker. Kuis : KM, 2015. 98 c.
. Koncrurymis Ykpainu : ctanom Ha 1 xoBTHsa 2017 p. / BepxoBHa Pana

VYkpainu. Kuis : IIpaso, 2017. 93 c.

. IIpo Bumry ocBity : 3akon Ykpainu Big 05.09.2016 p. Ne 2145-VIIL. I'onoc

Vipainu. 2016. 27 Bepec. (Ne 178-179). C. 10-22.

. IlomarkoBuii komekc Ykpainu : 3akoH Ykpaiau Bim 19.05.2011 p. Ne

3393- VL. Bioomocmi Bepxosnoi Paou Yxpainu. 2011. Ne 48-49. Crt. 536.

. IIpo ocBiry : 3akon Ykpainu Bix 01.07.2014 p. Ne 1556-VIIL. Jlata oHOBICHHS:

28.09.2018. URL:http://zakon2.rada.gov.ua/laws/show/1556-18 (nara
3BepHeHHs: 15.11.2018).

. Ilutanns comianpHOro 3abe3nedenHs : [locranoBa KaGinery MiHicTpiB

VYkpainu Big 28.12.2017 p. Ne 1060. Ogiyivinuii gichux Yrpainu. 2018.
No5. C. 430-443.

. IIpo iHpopMyBaHHS TPOMAJICEKOCTI 3 MHUTaHb €BPOATIAHTHUYHOI 1HTErpamii

VYkpainu Ha 2019-2020 poxu : Yka3 Ilpesunenta Ykpainu Big 21.02.2018
p. Ne 43/2018. Vpsoosuii kyp'ep. 2018. 23 mot. (Ne 35). C. 10.

. IIpo 3arBepmkenHss Bumor 1o opopMieHHsT KaHAMIATCHKOT AUCEpTallii :

Haka3 MinicrepcrBa ocBiTH i Hayku Bix 12.01.2018 p. Ne 50. Oepiyivinuii
gicnux Ykpainu. 2018. Ne 25. C. 139-141.

. IHCTpyKIis MO0 TIOPSAAKY O(GOpMIICHHS 1 BEIEHHS OCOOOBHX CIPaB

OTPUMYBaUiB yCiX BUIIB COLIIaTbHOI JOTIOMOTH : 3aTB. HaKa30M M-Ba. mpaiii
Ta cotl. momituky Bix 19.09.2006 p. Ne 156. bBananc-6100acem. 2006. 19
Bepec. (Ne 18). C. 15-16.

Cranpaprtu

. JACTY 7152:2010. Bunanns. OdopmienHs myOuikaniid y skypHajiax i

30ipHukax. [Uunnuit Big 2010-02-18]. Bua. odiu. Kuis, 2010. 16 c.
(Indopmariig Ta JOKyMEHTAL1s).

. JACTVY ISO 6107-1:2004. fxicte Boau. CinoBHMK TepMiHiB. YacTtuHa 1

(ISO 6107-1:1996, IDT). [Uunnuii Big 2005-04-01]. Bun. odin. Kuis :
Hepxcnoxusctanaapt Ykpainu, 2006. 181 c.

. JACTYVY 3582:2013. Bibmiorpadiyauii onuc. CKOPOYEHHS CIIB 1

CJIOBOCIIOTYYEHb YKPATHCHhKOIO MOBOIO. 3arajibHi BUMoru Ta mpasuia (ISO
4:1984, NEQ; ISO 832:1994, NEQ). [Ha 3aminy JACTY3582-97; unnuuit
Bix 2013-08-22]. Bua. odin. Kuis : MinekonoMpo3Butky Ykpainu, 2014.
15 c. (Indopmariisi Ta JOKyMEHTALLis).

Karanxorn

. IIpoxonenko U. I1. Karanor pacrenuit st pabot no sxkoauzainy / Jloner.

6ortan. cagq HAH VYkpaunsl. Jlonenk : Jle6enn, 2005. 228 c.

. Icropnuna ciagmunaa Ykpainu : KaT. BUCT. / XapKiB. AepK. HayK. 0-Ka M.

B. I'. Koponenka; ykiaz.: JI. L. Ilerpos, O. B. Omniitnuk. Xapkis, 2000. 64 c.

. I[Nam’saTkm icTopii Ta MmcTenTBa 3aKapmaTchbKoi 00JACTI : KaT.-MOBIA. / aBT.-

ymopsia.: M. [letpuk Ta iH.; YHp. KynbTypu 3akapnar. o0iaepkaamii.,
3akapmnar. icT. my3eil. Ykropoa, 2003. 160 c.

Bioaiorpagiuni

NMOKAKYUKH

. bopoTh0a 3 37104MHHICTIO: HarajbHa MpobdieMa Cy4acHOCTI : 016miorp.
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