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1. 3arajbHi NOJI0KEHHHA

PaxoBUW ICOMUT (BCTYIHI BUOPOOYBAHHS) MPOBOAMTLCA MPUHUMATIBHOKO
KoMici€l0 XMEeJIbHHUIILKOIO HAIllOHAJBLHOIO YHIBEPCUTETY — 3a crnelajibHICTio G5
«EnexTpoHika, eJIeKTPOHHI KOMYHiKallii, npuiaaao0y/1yBaHHs Ta PaalOTEXHIKay.
Mera (axoBOro ICnuTy mojsrae y mepeBipii 3aaTHOCTI a0 onanyBaHHs Ol
«EJNeKTpOHHI CHUCTEMM Ta Mepexki KOMYHIKaulii» JApyroro (Maricrepcbkoro) piBHs
BHUIIO1 OCBITH HA OCHOBI paHille 3100yTHX KOMIIETEHTHOCTEH.

[Tin yac BMKOHAHHS 3aBJaHHS MEPEBIPAIOTLCA 3HAHHA, BMIHHA Ta HABUYKH
CTYJIEHTIB IIOJ0 PO3B’SI3aHHS MEBHUMX 3aBJIaHb 3 TEOpIl 1HPOpMAIl], KOAYBAHHS Ta
epeaadl CUrHaliB, CUCTEM PYXOMOTO 3B’S3Ky Ta BOJIOKOHHO-ONTHYHHMX MEPEX Ta
cucTeM, iHGOpMaLlIMHUX MepeaaBaibHUX Ta NMPUUMAIBbHUX MPUCTPOIB PaLlOCHUCTEM,
HMGPOBUX CHCTEM KOMYTAIIT Ta po3noaiay iHhopMallll B KOMYHIKalllHHUX MEpeKax.

2. TexHnoJuiorisi npoBeaeHHs1 (axoBOro iCUTY

[cnut npoBOAMTHCS Y (OpPMI TECTYBAHHS 13 KOMII FOTEPHOK OOpPOOKOIO
pe3ysbTaTiB. CHCTEMa MPOBEJICHHS BCTYMHHUX ICMUTIB € OPUTTHAIBHOK PO3pOOKOIO
XHY i 3axuieHa cBiouTBoM mnpo aBropcbke npaBo Ne 39534 gix 08.08.2011 p.
Bona po3poOneHa Ha MiACTaBl TakWX AOKYMEHTIB: 3akoHy YkpaiHu «lIpo Buiy
ocBiTY», «llojmokeHHss Tpo npuiiMaibHy komicito XHY», Ilopsaaky npuiiomy 10
BUIIIMX HaBUYAJILHUX 3akjaaiB Ykpainu ta [lpaBun npuiiomy 10 XMEJIbHULBKOIO
HAI[lIOHAJIbBHOTO YHIBEPCHUTETY.

OCHOBHI MOJIOKEHHSI CUCTEMHM TECTYBAaHHS 13 KOMIT FOTEPHOK O00pOOKOIO
pe3yJIbTaTiB BUKJIAJIEHI HMK4Ye. ba3u JaHUX TECTOBHUX 3aBJaHb CTBOPIOKOTHCH IS
BCIX JUCHHUIUIIH, 3 SIKMX TPOBOJMTHCA TECTYBAHHSA, WIOPIYHO [MOMOBHIOKOTHCS 1
BIOCKOHAJFOKOTHCH.

ba3u nmaHMxX TeCcTOBHMX 3aBAaHb a00 HaBYaJibHI TNPOrpamu, 3a SIKUMH BOHM
CTBOPEHI, € BIAKPUTUMH. YHIBEPCUTET LIOPIYHO ONMPHUIIKOAHIOE 1X Y ManepoBomy abdo
B €JICKTPOHHOMY BMIJISILL.

BianmoBifanpHICTh 3@ 3MICT 1 SAKICTh TECTOBHUX 3aBAaHb IIOKJIAJAETLCS Ha
3aBlJlyBaya BUIIYCKOBOI Ka()eJlpu Ta rapaHTa OCBITHbOI IPOTrPaAMH.

JIlns aBTOMATU30BaHOrO (OpPMYyBaHHsS OUIETIB BUKOPUCTOBYIOTH KOMILUIEKC
KOMIT FOTEPHUX TIpOrpaM, skl KOMIOHYKOTh 0a3u JaHUX TECTOBHMX 3aBJaHb 3 KOXKHOI
JUCHHMIUIIHU, GOPMYIOTH €K3aMeHallliHl O1JIeTH 3a 10NOMOI0K BUNAJAKOBOI BUOIPKH
Ta pO3JAPYKOBYIOTH IX.

Ex3ameHaiiiiHi Ou1eTH, 110 BK/JIOYAKTh TECTOBI 3aBAaHHA, (QOPMYIOTH I
THPAXYIOTh KOMII'IOTEPHUMH 3aco0aMu 1iepejl IMOYaTKOM TeCTyBaHHs. biaer
BKJItoyae 50 TecToBUX 3aBiaHb. CdhopmoBaHi OUIETH 3aCBIAYYIOTBCS MEYATKOKO
NPUKUMAJILHOT KOMICII.

Homep koxHOro ek3ameHailiiHoro Oinera 301ra€Tbcsi 3 HOMEpPOM TajlOHA
BIJMOBIACH, SKUI 101a€ThCS 10 HOIO.

Opraxizailis aBTOMaTH30BaHOrO (HOPMYBaHHsS KOMIUIEKTY €K3aMeHaLllHHUX
OlIeTiB O BCTYIHHX ICIIMTIB, KOHTPOJIb 32 HUM TOKJIA/1a€ThCs Ha BIAINOBIIAJIBHOIO



cekperaps | IpuiiManbHOl KOMIciT ado HOro 3acTynHUKa.

TectyBaHHs TIPOBOAMTHCS BIAMOBIAHO 10 PO3KIAAY B AayJIUTOPIsSX, IO
00JiaJiHaH1 HEOOX1THUMHU TEXHIYHUMM 3aC00aMH.

llponyCck BCTYMHHUKIB 10 ayAMTOpPIT TECTYBAaHHS MPOBOJAWTL BiAMOBIAAIbHUN
cekperap IIK Ta Horo sacrynuuku. Ilpn uboMy mnepeBips€Thbcs mnacnopt Ta
epenycTka, y ki BkazaHa ocoda BCTyNHHKA, J1aTa i 4ac TeCTyBaHHS.

KOXXHHH yYaCHHK TECTYBaHHs BHUTAIYE HOMEp, SIKUM BKa3ye HOro Micue B
ayuTopii. Bei micus 3a cTonamMu npoHyMepoBaHi.

B aynmuropii  TecryBaHHS  JI03BOJISETbCS  MPUCYTHICTH  TPOMAICHKHMX
cniocrepirayis (y T.4. 3 4kcia 6aThbKiB BCTYTHUKIB).

BerynHukam BUIAIOTHCS! TUTYJIbHI JIMCTH 1 IPOBOAUTHCS PO3’ ICHEHHS 111010 1X
3alIOBHEHHSI.

[Ticast pO3MiLLIEHHS yYaCHUKIB TECTYBAHHS B ayJAMTOPIl BCTYIHUKH OCOOKMCTO
BUOMPAIOTh eK3aMeHaliiHi Ol1eTH, 1110 pO3KJIaaeHi Ha CTOJI.

[Ticns oTpumaHHA ek3aMeHalifHMX OiIeTiB BCTYNHUKM MNPALIOOTH HAajl
pO3B’sI3aHHAM TECTOBHMX 3aBIaHb MPOTITOM BCTAHOBIEHOIO Yacy.

lanonu BIAMOBIAEH HANAIOTHCS KOXKHOMY BCTYNHHMKY B OJHOMY €K3EMILUIAPI.
3a00poHA€TBCS  BHJA4Ya  BCTYIHHKY JIpyroro TajloHa. TajoH  Bianosineil
3aII0BHIOETHCS BCTYMMHUKOM BIJINOBIIHO JI0 PO3°ICHEHHS 1110/10 TX 3allOBHEHHS.

[Ticns 3akiHueHHss poOOTHM Hajx TecTamu, a00 AOOIraHHS 10 KiHLS yacy,
BI/IBEICHOIO0 HA TECTYBAaHHS, BCTYNHHKM 3/1al0Th MiANMcaHi poOOTH pasoM 3
TaJIOHAaMH BIANOBIZAEH, SKI JO [0YaTKy CKaHyBaHHSA 3HAXOJATbCS HA CTOJ
€K3aMeHaTopa.

CkaHyBaHHs TaJIOHIB BIANOBiJEH MOYMHAETLCS Micas 31a4i pobiT Bcima
BCTYIIHUKAMH y IX 1IpucyTHOCTI. [lporec ckaHyBaHHS TaJOHIB BiANOBIek
JIEMOHCTPYETBCSA 32 JOMOMOIOK) MPOEKTOPY Ha BEJIMKOMY €KpaHi.

[licnis 3aKIHYEHHS! CKaHYBaHHS Ta KOMIT'IOTEPHOI 00POOKH TaJIOHIB BiMOBi e
pe3yJIbTaTH TECTYBAHHA NAEMOHCTPYIOTBCSA HA €KpaHl y BHUIUISIJII eK3aMeHalliiHOol
BIZIOMOCTI, B sIKil BiJICYTHi MpIi3BHIL@ BCTYIHUKIB, a € JIMILIE HOMEDP eK3aMeHallifHOro
Oinera. Jlani nepconan npuitMaabHOI KOMicii BHOCHTBL B KOMIT'I0Tep iHGOPMALIiO [po
BIZMOBIAHICTE HOMEPA eK3aMeHaliifHOro Oinera npisuily BeTynHuka. Ha expawi
JIEMOHCTPYETBCSl  €K3aMEHallliHa BIJIOMICTh 3 TPI3BHILAMM BCTYNHHUKIB, siKa
PO3/IPYKOBYETBCS 1 3aBIPAETHCS BIANOBITAILHIUM CEKpETAPEM MPUIMANIbHOT KOMICT.

Kputepii ouiHioBanHs Ta (axoBoro icnuTy OCOGAMBOCTI MepeBeeHHS
KUIBKOCTI NpaBWJIbHUX Bianosize y 200-6anbHy WIKaay 3aTBEPUKYIOTHCS HA
3acizanHl HpuiiManbHoT koMmicii Ta HaBoASTLCs B 1oaaTKy 10 [IpaBui npuiiomy.

3. Ilepesiik OCBITHIX KOMIOHEHTIB (HABYAJIbLHUX AHCLHILIIH),
Ha 0a3i IKMX CKJIA1a€ThCH ICNUT
Y nporpami HaBeleHi TeMH, 3@ SKUMH Yy JOBIJILHOMY MOPSIIKY
C()OPMOBaHI TECTOBI IMTUTAHHS.




3.1. Teopis inpopmauii, konyBanns ta nepeaayi CHrHaJiis

Y3araibHeHa CTpyKTypa OOMIHY IH(pOpPMALLIE Ta NPUHLMIH nepeaadi
IHpOpMaLLii B €NeKTPOHHMX KOMYHiKalisX. [TOHSTTS KaHaliB 3B’ 53KYy. Pi3HOBHM
KaHaJliB 3B’SI3Ky, CUTHAIIB, 3aBaJl, CIOTBOPEHb, Ta iX (QYHKIIOHA/IbHI IEPETBOPEHHS B
KaHajax.

Ilapamerpu Ta xapakrepucTukm kanaiiB, CMrHaliB Ta 3aBaJl B 4acoBid Ta
CHCKTpabHiH 30Hax. IligroroBka 10 1UdPOBOL 00poOKH, JMCKpeTH3allis,
KBaHTyBaHHs. UIMOBipHiCHE NOHSTTS IH(popmauii. KinbkicHi mipu inbopmauii nig uac
30epekeHHs Ta nepenadi JaHuMX. ANGaBiT Ta aHCAMOIIb 3AMCKHUX T4 HE3aIeHHUX
noBiziomnaeHs. EHTponmis pkepen  3anesxHux  Ta HE3aJIC)KHUX  TOBIJIOMJIEHD.
HanmipHicTs  oxepen auckperHux mosizomimens. CHijibHa Ta B3a€EMHA E€HTPOITis
Jokepen  noBiaomieHs.  IlIBuakicts nepenaui IHpOpMaLlT KaHanamMK  3B’s3KY.
[lponyckHa crnipomMoxkHiCTh cUMeTpHYHKX Ta HECUMETPUYHHUX KaHaJiB €JIEKTPOHHUX
KOMYHIKALlIK i3 3aBajaMu. IMNysibCHO-KO10Ba MOIyJisLis Ta 11 pisHOBUAM. JlenbTa-
Moayssiuis. Curma- genbTa MOAynsillis. 3arajibHa K1acudikailis nUppoBUX KOIIB,
OCHOBHI 3a/1a4i, BU3HAYCHHsI Ta TEPMiHH TeOpii KOAyBaHHs. DopmyBaHHS LHDPOBHX
CHI'HAJIBHO- KOAOBHMX KOHCTPYKIIH. Hu3zbkouyacTOTHE KOAYBaHHsS (KOAYBaHHS 0e3
[MOBEPHEHHS 10 HyJisd, MaH4ecTepcbke KOAYBAHHS, 6AraTono3uiiiui KOJM, KOIU 13
3aTPUMKOIO, TOIO). EdexkTtuBHe kojpyBaHHS: KOIM 3 Mam'saTTio, apupMeTHYHE
KOZLyBaHHsI, CJIOBHHKOBI METO/IM KOAYBaHHs, LZ-anroputmu., ainiroput™mu Xahdmena
Ta lllennona-®ano. 3aBajiocTiiike kaHaabHE KOAYBAHHS: JIIHIAHI OJIOKOBI KOJIH.
3BUYAMHWN Ta po3wMpenuit komu Xemwinra. Llukiiuni Koau. llosiHoMianbHe
PCACTABICHHS CHCTEM KOMyBaHHs-AeKOAyBaHHs. TBipHi Ta MepeBIpHI  MaTPHL|
LuKmYHuX koaiB. Kox Iones Ta BUX ko HenepepBHi 3roprkoBi koau KaHaiy.
KonyBanus Ta nexoayBanHs koaiB Pina-CoioMoHa. Ilpyaimnu  nobynoBu Ta
BUKOPUCTaHHA CKIaACHUX KoiB. TypOokomyBauHs. Baouni HemominbHi komu juis

peanizaiii GaraToctaHwiiiHOro K0CTYMIY. binaphi oproronansHi 6a3ucu Panemaxepa,
Youa, Anamapa.

llepenik pekomennoBauoi aireparypu

I. Cemenko Al Cyyachi TtexHonorii IHpOKOMYHIiKalliiHUX  Ta
KOMIT'FOTEPHHUX Mepesx: MoHorpadis / A.l. Cemenko, KO.M. boriko, O.M. Ilnyp, 1. B.
Crpenkosebka, B. B. Kopunneskuii, P. O. Aposuii ; mix 3ar. pen. A.l. Cemenka. -
Kuis: €Bponeiicekuii ynisepeurer, ®O-I1 Bineuskuii P.I » 2024.- 557 c.

2. Iloanescekuii B.M. Teopis iHpopmanlii B 3azauax: miapyunuk / B.M.
[lonnescekuid, P.€. Pukamok. — Kui: «LlenTp yuboBoi niteparypu», 2019. — 271 c.

e £ IlBauny I'.I"., Toncroit B.B., [lerpeuyk JI.M., IBawmenxo 1O.C., | yinsieBa
O.A., Cob6onenko O.B. Cyyachi IHpOpMALIHHO-KOMYHIKALIfHI  TEXHOJIONIT:
Hapuanbuuii nocibuuk. — /lninpo: HMerAY, 2017. —230 .

4, boiiko 10.M. Teoperuuni acnekTd mNiABMINEHHS 3aBANOCTIHKOCT] i
CPEKTUBHOCTI O0OpOOKM CHrHATIB B PaZlOTEXHIYHUX TPUCTPOSX Ta 3acobax
TEJIEKOMYHIKALlIHHUX CHCTEM 32 HASBHOCTI 3aBal: moHorpapisa / KO. M. Boiiko, B.A.




HpyxwuHin, C. B. Tomona. - Kuis : Jloroc, 2018. - 227 c.

. bepkman JILH., Xypakoscbkuii B.1O., Makapeuxo A.O. Teopis nepenaui
JlaHuX B IHQOKOMyHikauisx. HaBuansuuit nociouuk. —K.: JIVT, 2015. — 160 c.

6.  TenekomyHikauiini cucremu nepemaBanHs  iHdopmarii. MeToan
koxyBaHHs [Tekcr] : HaBy. nocibnuk /P. A. Bypauok, M. M. Kiumain, B. B. KosaJis.
— JIbBIB : Bua-Bo JIbBiB. nositexuiku, 2015. — 476 c.

7. lmpuenko M.IO., Kpapuyk C.O. TenekoMmyHikamiiini cHCTeMH. —
K.:HaykoBa aymka, 2017. — 738c.

8.  Kosanp 0. B. Indopmauiiini mepexi: naBuanpauii noci6uuk / 0. B.
Kosainb, A. b. CraBpoBchkuii. — Kuis, 2021. — 84 c.

9. Smuenxo 10.C., Knen K.C. Teopis indopmauii ta 06pobka curnais-1:
HaByabHUH noc10HuK. Kuis: KI1I im. Irops Cikopebkoro, 2019. 120c.

3.2. Cucremu pyxoMoro 3B’si3Ky

3arajlbHa XapakTepPUCTHKA, OCOGIMBOCTI 1MOOYI0BH CYYACHHX CTiJbHHKOBHX
cucrem 3B's3Ky (CC3). CranaapTH CTiIbHUKOBUX CUCTEM PYXOMOTO 3B'13Ky. DI3UYHI
npuHIMnU nodyanosu CC3.

CruibHukoBa Tenedonis GSM - apxitekTypa i cucremHi acrnekTd. THIH
MOOLIBHMX cTaHIii. [Tincucrema 6a3oBux cranmiii BSS. MepexHa 1 komyTaliifHa
miacucrema NSS. ITiacucrema kepyBaHHs Mepexeio NMS. IIpoTokonu mepexi
GSM. YacroTHo-yacoBe maHyBaHHS Y cranaaptt GSM. Crpyktypa kaapiB y
cranaapti GSM. Oprani3aiiisi 4acTOTHUX, Gi3HYHUX TA JOrIYHUX KaHAJIB. [lepenaua
NaHux y cucreMi GSM: MMS, SMS. OcHOBH TeXHOJIOTIH GPRS, HSCSD, EDGE.

Lnsxu eBosmouii MOGIIBHOIO 3B’ SI3KY 710 TPETHOro NokoinHg. Cucrema IMT-
2000, cepBiCHI BMMOrHM, 4YaCTOTHHMH pecypc, CyMiCHICT®. [ IpuHuunu noGynosu
mepexki CDMA: GaratoctaHiiiiHuii 10CTYI 3 KOAOBHM PO3/IiJIEHHSM, BUKOPUCTAHHS
LHU(PPOBUX OPTOrOHAIBHHUX Ta KBA3i0PTOrOHAIBHMX OA3MCIB.

Cucrema CDMA 1S-95. OcHOBHI nocayru, apxiTekTypa, kaHajiu Tpadika i
KE€pyBaHHs, peecTpallis B Mepeski, 0OMiH curHanamu B pajiokanan 6a30Boi CTaHLIT,
OpUKIaAM podOTH, ayTeHTH(ikalis Ta WH(PYBaHHS, KOAYBAHHS B [psAMOMY Ta
3BOPOTHOMY KaHalll, KepyBaHHS BCTAHOBIIEHHS 3’€/IHAHHS B KaHAIAX, MSKHI
XEHJ10Bep.

3arajibHa XapaKTEPUCTHKA OCOOJMBOCTEH Ta MOXKIMBOCTEH BUKOPUCTAHHS
mupokocmyrosux 3G CC3 CDMA (WCDMA), UMTS, CDMA ONE, 3XMC, HDR,
1 Xtreme, UWCC-136.

CC3 UMTS: apxitexrypa, koprcTyBaibhuLbke obnannanus (UE), KOHTpOJIep
pamiomepexxi (RNC), uentp komyrauii MoGinbHOrO 3B's3KY, CTPYKTypa KaHaJliB
UMTS, npoTokonbHa Mojelb, IJIOMIMHA KepyBaHHsS Ta KOPUCTYBauya, MJIOHIMHA
KCPYBaHHA TPAHCIOPTHOIO MEpekero, 1HTepdelcH CTUKIB Ta OKPeMHUX JiJISIHOK,
piBEeHb KepyBaHHS pajiopecypcamu (RRC), ocHOBHI npoueaypu mia yac GopmyBaHHS
KaHaJIiB, OCHOBHI TaKTHKO-TeXHiuHi xapaktepuctukd UMTS.

CC3 LTE. 3aranbHa XapakTepucTMKa Ta  BIAMIHHOCTL. OCHOBH



OPTOrOHAJILHOrO 0araTOCTaHLWIHHONO A0CTYMY i3 YaCTOTHUM PO3JIJIEHHSIM KaHAJIB —

OFDMA. Crpykrtypa i dopmyBanuss OFDMA- cy6kananis B Texuomnorii L. TE.
CC3 WIMAX. 3arasbHa XapakTepUCTMKa Ta BiaMmiHHOCTI. TexXHOJOrii

IHTEJIEKTYalIbHOI aHTEeHH. YacTKOBE MOBTOPHE BHKOPHCTAHHS YacTOTH. [ pynose

PO3CHJIaHHS 1 IUKPOKOMOBHE 00CiIyroByBaHHs. IlapameTpu cuctemMu "MOOLIbHMIL
WIMAX". ApxitekTypa mobinsHoro WiMAX.

Ilepenik pekomen0BaHoi JiTeparypu

1. CemeroBa O. O. Cuctemu pyxoMoro 3B's3Ky : HaBYQIBHMM MOCIOHHK /
0O.0. Cemenosa, A. O. CemeHnos, B. C. Besios. — BiHHuULS BHITY, 2017.-185 c.

y & ['onosia 10.0. OcHOBHM paio3B’s3Ky 3 pyXOMHMH 00 €KTaMH @ HABY.
noci6. Kuis : IC331 HTVYYV KIII, 2016. — 322 c.

3. JIiHiT paniosp’s3ky Ta aHTeHHi npuctpoi. HaBuyanbuuii nociGHuk /[MLI.
LnbiHoB, T.I'. I'ypekkuii, 1.B. Bopucos, K.M. I'punerok]. — K.: BITI, 2018. — 250 c.
4, Marsch P., Bulakci O., Queseth O., Boldi M. 5G System Design:

Architectural and Functional Considerations and Long Term Research /Marsch P..
Bulakei O., Queseth O., Boldi M. - John Wiley & Sons, 2018. — 608 p.

. 3 l'anaran  H.B., bnaxenuuit H.B. CywacHi cynyTHHKOBI cHCTeMH.
Hapuansuuii nocionuk. — K.: IVT, 2025. — 80 ¢.
6. CucremMu MOOIIBHOTO 3B’S13Ky. 3aCTOCYBaHHS 3ac00iB MOOIILHOIO 3B’ SI3KY

[Enextponnuii pecypc]: HaBu. noci6. s 3106yBayiB CTyneHsi 0akanaBpa 3a OCBIT.
nporpamoro  «CrnemiaibHi  CHCTEMH EINeKTPOHHMX KOMYHikawi» cner. 172
«EnektponHi KomyHikalii Ta pagiorexnika» / KITI im. Irops Cikopcbkoro ; 'oJioBiH
10.0. Ta iHm. — Enektpon. teker. npani (1 daitn). — Kuis : KIII im. [rops
Cikopcekoro, 2023. — 187 c.

3.3. Bo/10KOHHO-ONTHYHI Mepeki Ta CHCTEMH

Meroau nepenaui iHpopmaltii Mo BOJOKOHHO-ONTHYHKX JIiHISX. Y3araibHeHa
CTPYKTypHa CX€Ma CHUCTeMH nepenadi iHdopMauii i 11 OCHOBHI €JIEMEHTH.
DopMyBaHHS Ta MYJIbTUIIJIEKCYBAHHS MOTOKIB JIAHUX.

OcCHOBHI €JICMEHTH  BOJIOKOHHO-ONTHYHOIO  Kabeso.

bararomo10Bi Ta 0/1HOMO/10BI BOJIOKOHHI CBITIOMPOBOIN. [lomwmpenus xBuib B
CBITIONPOBOJI. OCHOBHI [MOJIOKEHHS  TEOMETPUUYHOT (IpOMEHeBO1)  OINTHKHM.
Moznenb onrososokHa (OB) 3i cxiguacTum npodileM MOKazsHUKA 3aT0MIICHHS.
3axoH CHemiyca. ITonaua citia B OB. Tlommpenns €JICKTPOMArHITHOI €Heprii 1o
CydyacHHUX KaOessix 3B’ sI3Ky.

OnHOpinHI 1 HeoaHOpinHi, i30TpomnHi i amizoTponHi niHiiiHI cepenouma,
XBUIBbOBHI aHani3 nowmperHs moa B OB. KorepeHTHi JUKEpeJla ONTHYHOIO
BHIIPOMIHIOBAHHSA. ['€OMETpHYHI Ta ONTHYHI MapamMeTpH ONTOBOJOKHA. KoediuieHT
3araCaHHs  ONTHYHOrO CHUrHajdy. BHYTpIlIHLOMOJOBa, MDKpPOJOBAa Ta TMOBHA
aucnepeis ontuyHoro curuaiy. Knacudikais Brpat y 3’eanannsx OB.




OcHOBHM MOOYI0BH ONTHYHUX CUCTEM Mepenadi. Buam MyabTHIICKCYBaHHS B

ONTUYHHUX cUcTeMax repeaaydl. CTpykTypa MOJ1yJIiB ONTHYHOI nepeaayi Ta npuiiomMy.
CuHXpOHI3alllsl B ONTHYHUX cucTeMax. LludpoBe MysbTHILUIEKCYBAHHS B ONTHYHHX

cactemax  mepenayl.  [lpsama  Moaynsuis  ONTHYHOrO  BHIIPOMIHIOBAHHS.

OnocepeakoBaHa MOJYSLIs BUIPOMiHIOBaHHA. [TiACHICHHS ONTHYHOIO CHrHAJY i3
epeTBOPEHHAM. I 11ICHIICHHSA ONITUYHOIO CUTHany 0e3 nepeTBOPEHHS.

[lepeJiik peKomMeH10BaHOI J1iTEpaTypH
L. ['ons B.JI. TenekomyHikauiiiti Ta ingopmauiiini mepesxi / B.J1. I'onb, Ipxa
M.C. — Kuis : IC331 KIII im. Iropst Cikopebkoro, 2021. — 250 c.

“4 Kypaxkoscekuit b. HO. Komm’rotepni mepexi: HaBu. nocibuuk /B. 1O,
Kypakoscbkui, 1.O. 3enis. - Kuis : KITI im. Irops Cikopebkoro, 2020. — 336 c.
3 Kapmykos JI.M. BoiokoHHO-ONTHYHI JIiHIT 3B’ A3KY: HABYAJIbHUI MOCIOHHK

JUIsl CTYZICHTIB BHIIMX HaB4asibHMX 3akiaaiB / JI. M. Kapnykos, O. B. IllekoTuxiH,
B.0O. Bockoboiinuk — 3anopixoksa: HY «3anopizbka noaitexsika», 2020. — 153c.

4. Hamok B. O. Onroenekrponika: Binx Makpo 0 HaHo. IlepenaBanms,
MEPETBOPEHHS Ta MPUHMAaHHS ONTUYHOIO BUIIPOMIHIOBAHHS: HaBY. 11ocid. YV 2 kH. / B.
O. Hamok. — K.: KI1I im. Irops Cikopebkoro, Bua-Bo «llonitexnika», 2018. — Ku. 1. —
316 ¢

x5 Kopuak 1O. Onroenekrponna indpopmarika. Tom 1. OCHOBHI NpUHLKMH
Ta npuiaau: HaB4ajibHUK nociOHukK / KO. Kopuak, 0. ®@yprana, C. Puxmok. — JIbBiB:
JIHY 1meni IBana ®@panka, 2016. — 312 c.

6. Kuee OM., Kopuiftuyk B. [ [lpoekTyBaHHS BOJOKOHHO-ONTHYHOL
TPaHCTIOPTHOI Mepexki: HaByanbHuii NOCIOHMK 3 KypcOBOrO Ta JIMIIOMHOIO
npoektyBaHHs, - Ozneca: OHA3 im. O.C. ITornosa, 2016 — 92 c.

v boiiko KO.M. OchoBu pazgiodotoniku: Hasy. noci6. Y. 1 / KO.M. Boiiko, B.A.
Hpyxutin, M.I1. TpemOoBeubkuii, M.I. Pe3nikos/ 3a 3ar. pea. M.1. Pe3nikosa. — KuiB :
Kapasena, 2020. — 184 c.

8. Daigond, Anjana & Rani.K.R, Usha & Aski, Akshata. (2021). A Review
on Importance of DWDM Technology in Optical Networking. Journal of University
of Shanghai for Science and Technology. 23. 640-646. 10.51201/JUSST/21/05298.

3.4. Indopmauiiini nepenaBasibHi Ta npuiiMaIbHI NPUCTPOI pagiocucTem

OCHOBHI ~ MOHATTA, Kjacudikamis 1  TEXHONONT  pasioeNeKTPOHHHMX,
IHpopMaLIHHUX cuCcTeM i Mepex. Y3aralbHeHa CTPYKTYpa PadioOTeXHIYHOT CHCTEMH
CJICKTPOHHUX KOMYHIKalid, pojab 1 Micue pazgionepenasaibiux (PIIIT) Ta

pazionpuiimanbHux npuctpois (PIIpIl).

IIpusnavenns Ta knacudikalis pagionepesaBaibHUX NPUCTPOIB. Y3arajibHeHa
ctpyktypa PIIII Ta 1T ocHOBHI enemenTH: 30yAHUK, TPOMIKHI KACKA/IH, MTOMHOXKYBAyY
4aCTOTH, MOJIYJISATOp, MIJICHIIOBAY MOTYXHOCTI. 30yAHUKHM aAianazonuux PIIIT.
[{1poBi CHHTE3aTOPU YACTOTH MPSIMOTO i HEMPAMOTO CHHTE3Y.

BxiaH1 kona, aktuBHuii enemeHt (AE), kona Y3rOJUKEHHS 3 HABAHTAXXEHHSIM,




JUKEpeJia JKUBJICHHs. ['apMOHIYHMH aHami3 BXiIHMX Ta BUXiAHWUX CcTpymiB [733.
B3a€M03B 530K (POPMH BUXIJTHUX CTPYMY Ta HAMPYTH 3 MOTYKHICTIO i KoedilieHToM
kopuchHot i (KK/I) I733. Knacudikarist pexxumis podotu ['33.

[lapanenbHa Ta MOCHIZOBHA CXEMM JKUBJICHHS i 3MilieHHsA. 30ymkeHHs AE
rapMOHIYHMM CTPYMOM Ta Hanpyrow. JlojaBaHHs MOTY)KHOCTEH TreHepaTopis.
I lapanensHa 1 1BOTakTHA cXeMHU BKIIOUeHHS AE.

Kona y3ro/ukeHHs BUXiIHUX Ta nonepeaHix kackaznis PIT1. V3romkenns AE 3
HaBaHTAKEHHSM. TpaHcdopmaiis HaBaHTaXKEHHS Ta (UIBTPaLlis rapMOHIYHMX
cknanosux. Ilpocri ta cknaani exemn KV. lupokocmyrosi KY. Aprorenepatopu
(AT') Ty "tpurouka". PiBHAHHA cTauioHapHOro peskumy AT, M'Kuii Ta )KOPCTKHMiA
pexKkuMHU caM030y/pkenHs. Tunosa Gopma cnektpy konusaub Al'. KopoTkouacha Ta
JIOBrOTpUBaJIa HECTablIbHICTL yacToTh Al'. BruiuB necrabinizyrounx dakropis (3MiH
Hanpyru )XKUBJICHHSA, TEMIIEPATYPU, TUCKY) HA CTA0IJILHICTh YACTOTH KOJIMBAHD.

OcobnuBoCTi M00Y/10BM KBapLOBUX pe30HaTOpiB. OCHOBHI BHAHM Jedopmaltiii
[I'€30€JIeMeHTa  MpPU  30y/UKEHHI  KoiMBaHb., EKBIBaJE€HTHI CXeMM KBapIOBHX
pe3oHaropiB. OcuuasTopHi Ta GineTpoBi cxemm kBapuoBux Al'. BararoyactoTHi
kBapuoBi Al

I[lpusHavenns Ta knacudikailis pagionpuiiManbHUX TPUCTPOIB. Y3araabHeHa
CTPYKTYpa paalonpHiMaIbHONO MPHUCTPOI0 Ta il OCHOBHI €JEMEHTH: BXiIHiI KOJa,
MiJICKIFOBAY Pa1ioyacTOTH, 3MilllyBay, reTepoInH, MiICHII0BAY [POMIYKHOT YaCTOTH,
JEMOIYJIATOP, TIACHIIOBAaY  HU3bkoi uacTotH. OcHoBHI mapamerpu PIIpll:
YYTJIMBICTh, CEJIEKTUBHICTh, BIPHICTh BiITBOPEHHS MOBIIOMJICHb.

[IpusHaueHHs Ta OCHOBHI XapakTepucTuku BXiauux kia PIIpIl. Cxemorexnika
BXITHHX KUIL. CrniocoOM HanaimiTyBaHHs 1 NEPEKPUTTS Jiana3oHiB B PIIpIl.
EllekTpoHHE HajamTyBaHHs.

Y3araJibHeHa €KBIBAJIECHTHA CXeMa IMiJACHIIOBa4Ya PaaioyacToTH Ta ii aHais.
KoediuieHT miACHIeHHs Ta cMyra MpOIYCKaHHs MiJACHIIOBAYa PanioyacToTH.
3abesneuenHs criiikocti miacunenus. ®opmyna B.l. Cudoposa. BuOipHicThb
MICKIKOBAYiB  PaaiodyacToTH. YMOBM  3a0e3MeueHHs  MiHiMajbHOI CMYTH
MPOMYyCKaHHS.

Koediuienra mymy i yyTnuBicTs pamgionpuiiMansuux npuctpois. CTaTUCTHYHI
XapakTepPUCTHKHU LIYMIB MiCHIi0BayiB paniouacrotu. ®opmyna Haiiksicra. lymu
CJACKTPOHHUX npunamiB. KoegiuieHT mwymy i mymoBa TemmnepaTtypa KacKaaHOro
3’ €/IHAHHS YOTUPHUIIOJIOCHHKIB.

Posmmmpenns aunamiyHOro jianasoHy pajioniacuaioBayiB. IliacuiroBaui
IMITYIbCHUX  curHaniB. ITincumosaui pagiosacrorn HBYU pianmazony. Oco6iusocTi
Cy4YaCHMX IHTErpajlbHHUX MiJICHIIIOBAYIB Pali04aCTOTH.

[lpusHauennsi, ocHoOBHI (yHKUIT neperBopioBayiB 4actoTH. OCHOBH TeOpii
MEPETBOPIOBAHHSA 4YacTOTH. EKBIBaleHTHA cXemMa 1 napameTpw [€peTBOpIOBAYA
4acToTH. (CXeMOTeXHika NepeTBOprOBaviB 4acToTH. BubipHicTh neperBoproBaua
YACTOTH.

Jlerektopu paziocurHanis. ExBiBaleHTHa cXxemMa aMIUIITYHOrO JeTeKTOpa.



Pexxumu netekTyBaHHs AM konmBaHb. CHOTBOPEHHS CHTHANY B aMILITYIHOMY
JICTEKTOPl. AMIUIITY/IHE AETEKTYBAaHHS CYMM KOPUCHOIO KOJMBAHHS 1 3aBaj.
CHHXpOHHMI neTeKTop. JleTekTopu cUrHalliB 3 KyTOBOK MOAYJsLic0. YacToTHWMIA
NETEKTOp. PAa30BUM JETEKTOP.

[lpusHaueHHs 1 3arajbHi XapaKTEPUCTHKH PEryJiOBaHb. ABTOMATHYHE
perymoBaHHss  migcuieHHs  PIIpIl.  Cucremu  aBTOMiACTPOIOBAHHS  YacTOTH

(AITH), piBHsHHa cuctemu AITY. ®aszose asromiacTporoBaHHs vactotu (DAITY).
PerynroBaHHs cMyryd npornycKkaHHs.

Da3zoBa (4acToTHa) CMHXpOHi3alis. TakroBa (CHMBOJIBHA) CHHXPOHI3aIlif).
JDkutep 1 BaHaep uudpoBux curHamis. [luknosa (kazpoBa) CHHXPOHi3allis.
MepesxeBa CHHXpOHi3alis UMGPOBOro 3B’sI3Ky Ta nepejadi CUrHajiB, MPUHIMITH il
3a0e3neyeHHs.

Ilpunimnu  @yHkuionyBanHs koHtypy ®PAIIY y cucremax TakTOBOI
cHHXpoHI3aulil. CMyra yrpumaHHs i cMmyra 3axorieHHs cucremMu DAITY. daszosa
noxubka B KOHTYpi DAITY. dopmyBaHHS TAaKTOBHX IMMYJLCIB 3a JOMOMOIOK
BY3bKOCMYTOBOI0 ®isibTpa i cuctemu GAITY.

[lepesik pekoMeH10BaHOI JIiTepaTypH

i Tkauyk, B. M. PajionepenaBaiibHi npucTpoi : HaBuaibHUI nociOHuk / B.
M. Tkauyk, C. M. Lupynsnuk, T. A. Tlerpenko. — Binnuusg : T. 1. BapanoBcbka,
2015. - 188 c.

A HymakoB B.L, Ilimyenko C.K., Tapanuyk A.A., Xapuenko O.l.
Panioenektponni  3acobum  TenekomyHikauiii.  ITigcumoBaui  pamioyactoTw
pazionpuiAMabHUX NPUCTPOIB: HaBy. nociGHuk / B.1. Uymakos, C.K. [Tiguenko, A.A.
Tapanuyk, O.1. Xapuenko. — Xmenpuunpkuii: XHY. — 2015. — 181 c.

2 2 OcHOBH TeOpii TeneKkoMyHikauii i pagiorexuiku [EnexTpoHHMiA pecypc] :
HaBY. noci0. st cTy. cneuianbHocTi 172 «TenekomyHikanii Ta pagiorexuikay/ KITI
M. ITropst Cikopebkoro ; ykmam.: 1. B. Kyuepniok. — Kuis : KII im. [ropsi
Cikopcbkoro, 2020. — 290 c.

4, ['opbarnit  I.B. Mertoan ¢opmyBanHs i 00poGieHHs CHTHANiB
TeCKOMYHIKAlIHHUX cuctemax: mouorpadis/ 1.B. Topbatuii, P.I. Kensx, M.JI.
Kicennynuk; 3a 3ar. pex. I.B. l'opbatoro. — JIbBiB: Buu-8o JIbBiBCbKOT MOJIITEXHIKH,
2019. - 336 c.

Kabak B.C. CxemoTexHika cyyacHHUX CHHTE3aTOPIB YaCTOT : HABY. MOCIOHMK
/B.C. Kabak, C.B. Mopmaska; 3anopi3bkuii Hail. TEXH. YHIBEPCUTET. - 3amopixiKs:
Huke I'lone, 2016. - 248 c.

6. Kmumamr M. M., Komogiii P. C. TenexkomyHikauiiini cucTeMu
nepenaBanHs iHGopmauii. HaBuansuuii nocionuk. JIbBiB : BumaBuuurso JIbBiBCHKOT
noJiitexHiku, 2018. 632 c.

& [IpuiimanHs Ta 00poGenHs curnanis: HaBy. nociGuuk / O.M. IlInnkapyk,
IlpaBna B.1., FO.M. boiiko. — Xmenbauubkuii: XHY, 2018. — 365 c.

8. XyropHenko, C. B. Ilpuctpoi renepyBanHs Ta (OpPMYBaHHS CHMIHAIIB




|Enexrponnuit pecype] : HaBy. noci6. ¥V 2 4. Y. 1. [IpucTpoi reHepyBaHHs CHrHAJIIB /
C. B. XyropHenko, A. A. Akyauniues. — XapkiB : XAl 2018. — 66 c.

0. Xyropuenko, C. B. Ilporpamuo-koHbirypoBani npucTpoi i pajgiocucremMu
[Enextponnuii pecype] : HaBy. noci6. a0 na6. npaktukymy / C. B. XyTopHeHko, C.
K. IMinuenko, A. A. Axynuniyes. — Xapkis : Hau. aepokocm. yH-T «XapkiB. aBiail. iH-
™, 2025. - 63 c.

10.  IlporpamHo-koH(}IrypoBaHi CHCTEMH TrepejaBaHHsi, MpUMAHHS Ta
0bpoOku iHdopmauii : monorpadis / FO. M. Boiiko, O. I. IMTonikaposcbkux, B. I1.
Tkauyk, JI. B. Kapnoa. Xmensuunpkuii : XHY, 2023. 317 c.

3.5. Hu¢posi cucremu komyTauii Ta posnoaiay ingopmauii B €JIEKTPOHHHX
KOMYHIKaulisix

[lpynuunu  opranisauii Ta apxiTekTypu noOyaoBH CHCTEM KOMyTallii
eNeKTpo3B A3Ky. [To0ynoBa komyTauilinnx Mepex. OYHKIUIOHYBAHHS KOMYTALiHHKX
OnokiB 1 By3miB. Ilpunuunu o6'eaHaHHs KOMyTaUiHUX By37iB vy Mepexi.
Oco0auBOCTI MOOY/I0BH TPAHCTIOPTHUX | KOMYTOBAaHMX MEpeX, TeledOHHOT Mepeski
3arajlbHOr0 KOpHUCTyBaHHs. llutaHHs kepyBaHHs 1 curHaumizamii B TenedOHHHMX
Mepexax.

Po3paxyHOK 1HTEHCHBHOCTEH abOHEHTCHKMX HABAHTAXKEHb Ha TENE(POHHIH
Mepex. Po3paxyHOK uucia 3’€IHyBalbHUX JIiHIH i rpynoBux TpakTiB. CHCTeMH
CUrHami3auii = Ta aHaniz pobotu wudposux cucteM komytauii  (LICK) [pu
MDKCTAQHUIHHUX 3'eHanHsAX Ha MTM. ®OynkuionanbHa apxitextypa cydacHoi LICK.
[nreppeiicn LICK. O6namnanns pocryny o IICK. Moayiab aHanorosux Ta
UAPPOBUX ADOHEHTCHKMX KOMIIEKTiB. OcobimBocTi komyTauifinux nonis LICK.
Eranu npoekrysanns [13 1{CK.

[ludpposa enextponHa komyTauiiina cucrema EWSD  dipmu  Siemens:
komyraniiiia riarpopma NEAX-61 komnanii NEC; apxitextypa NEAX 61
komrnanil NEC; 3actocyBaHHs KOMyTauilHOT CHCTEMH EWSD; anaparthe
3a0e3ne4yeHHs KOMyTaliiftHOT CHCTEMM; TiepeBary i [MOCIyrd, 1o HanawTbes EWSD:
TeXHIYHa Xxapakrtepuctuka EWSD. [lepexia 10 mepex Ta cucTeM HACTYITHOIO
nokoJiHHs. Tpu eranu nodynosu mepesxk NGN.

OcHoBH Teopii po3noainy iHhopmallii, 10 BKIKOYAE OCHOBHI MO NOTOKIB
TEICPOHHUX BHMKIIMKIB, KOMYTAL[MHMX CHCTEM | QJIrOPUTMIB 00CIIyrOByBaHHS.
MeTo/ii pO3paxyHKy CTPYKTYPHHUX MapaMeTpiB i mapaMeTpiB sSKOCT 00CNyroByBaHHs
SIK KIIQCHYHHUX, TaK 1 Cy4aCHUX KOMYTaLifHUX CHCTEM €JIEKTPO3B’3KY.

Micie i poab undposux cucrem komyrauii (LICK) y cyuacHiii IHppacTpyKTypi
CJICKTPOHHMX  KOMYHIKallii. VY3araibHeHa apXiTeKTypa HUPPOBOI CHCTEMH
komyTauii. Apxitekrypa LICK.

[Tincucrema abonentcbkoro paniogoctyny craupapry DECT. Verartkysanmus
BY3J1IB KOMYTOBaHOI0 JIOCTYITy 10 Mepesxki Internet IPOP.

Possurok LICK y HanpsmKy KOHBepreHuii TeXHOJIOrii KOMyTauiii KaHaiis i
nakeTiB. Po3Butok LICK y HanpsMky KoHBepreHuii TeXHOIOT i KOMYTalLlli KaHaliB 1



naketiB. Apxitektypa LICK i3 komyramiero mnakeriB SI-2000/v.6. Iliacucrema
curdamizanii 1 cuaxponizanii LICK SI-2000/v.6.

Po3paxyHOk IHTEHCHMBHOCTI a0OHEHTCHKMX HABaHTAXKEHb Ha TesieOHHI
MepeX. PO3paxyHOK 4ucla 3’€IHyBaJIbHMX JIiHIM 1 rpynoBux TtpakTiB. CHcTeMH
curHamsauil ta asaniz poboru LICK npu mikcranuiinux 3'ennannsx na MTM
(MICBKOT TeseOHHOT Mepexi).

Ilepenik pekomeH10BaHOI JIiTEpaTypH
i demk K. O., bypadok P. A. Cucremu komyrauii Ta posmominy

iHpopmauii / K. O. Jlenuk, P. A. Bypauok. — JIbBiB : JIbBiBcbka nojitexnika, 2022. —
;% X8

2. Inbuenko M.IO., KpaBuyk C.O. TenekomyHikauiiini cucremu. — K.:
Haykosa nymka, 2017. — 738c.

3. L'ons B.JI. Tenekomynikauiiini ta indopmauiiini mepexi / B.J1. Tob.,
Ipxa M.C. — Kuis : IC331 KII im. Iropst Cikopceskoro, 2021. — 250 c.

4, Cemenko A, CywacHi  texuonorii  iHGOKOMYyHikauifiHUX Ta

KOMIT IOTepHUX Mepesk: moHorpadis / A.l. Cemenko, FO.M. Boiiko, O.M. llInyp, I. B.
CrpenkoBcbka, B. B. Kopuuncekuii, P. O. Sposwuii ; nin 3ar. pea. A.l. Cemenka. -
KwiB: €Bponeiicekuii yniBepcutet, ®O-IT bineupkuii P.I"., 2024.- 557 c.

= I'opbatuii I. B. Tenekomynikauiiini cucremu Tta mepexi. [lpuHumMnu
GYHKLIOHYBAHHS, TEXHOJIOTIT Ta MPOTOKOIM : HaBy. nociOuuk / 1. B. ['op6arwuii, A. IT.
bonnapes. — JIbBiB : BunaBuunrso JIbBiBcbKkoi nositexuixku, 2016. — 336 c.

6. TenexomyHikauiiHi cuctemu nepenaudi : nizpyunuk / B. M. Kuuak, O. M.
Iunkapyk, I'. I'. bopthuk, 1.I. Yecanoscbkuii, O.B. CtanbueHko. — XMeIbHULBKUIA:
Bugasuuurso HAJIICY, 2016. — 424 c.

& Kupmau JILLA.,, Cpibna [.M., Bnacenko I''M. Curnanizamis Ta
CUHXPOHI3allil B TEJEKOMYHIKallifHUX CHCTEMax Ta Mepekax : HaBYaibHHUi
nocionuk / JILA. Kupnau, .M. Cpi6na, I'.'M. Baacenko — Kuis: JIYT, 2019. — 85 c.

8. Jlizynos ILI1. Komn’otepHi Mepesxi i TenekoMyHikauii: HaBY. MOCIOHUK /
[1. II. Jlizynos, I'. JI. BacunbeBa, FO. 1. Minaesa, O. KO. ®inimonoBa. — Kui
KHYBA, 2017. — 140 c.

9. Kypakoscbkuit b. 0. Komm’rotepui Mmepexi: HaBu. nociouuk /B. HO.
Kypakoscbkui, 1.O. 3eniB. - Kuis : KITI im. Irops Cikopebkoro, 2020. — 336 c.

4. IlepeBeneHHs TecTOBHX OaJliB

Koxen exk3amenauiiinuii Oisier Bkiaouae S0 TECTOBUX 3aB/aHb, KOKHE 13 SAKUX
OLIHIOETbCSE OfHUM Oanom. Tabnmuis nepeBejieHHs NPaBUIILHUX Bifnosinei y 200-
OaJibHYy LIKaJly, HaBEJIEHA HUKYeE.

JLiss  mepeBeneHHss TecToBMX OasiB  TeCTiB  3aCTOCOBYEThCS  TAOMILS
[MEPEBEICHHS TECTOBUX OalliB (MPaBUIBHUX BIJNOBIJAEH) TECTY 3 iIHO3EMHOI MOBH Ta
dpaxoBoro icnuty mnpu Betyni Ha OC  «Marictp», 10 NPOBOASTHCS B
XMEJIbHUIIbKOMY HalllOHAJIBHOMY YHiBepcuTeTi 10 mkaiu 100—-200



Tabawis nepeBeaeHHs TecTOBUX GailiB (MPaBUIILHUX BiANOBizEiH) TECTY 3
IHO3€MHOI MOBH Ta (axoBoro icnuty npu Betyni Ha OC  «Marietpy, 1o
MPOBOJIATECS B XMEJIbHHIIbKOMY HalliOHAbHOMY YHiBepcuTeTi 10 mkanu 100-200

KinpkicTh KuibKiCTb
TECTOBHUX OaJiiB e TECTOBUX OaJiiB k.
[IKAJIOHO LIKAJIOH
VP 100-200 RS | | 00200
BIATIOBIACH )* BIAIOBIJICH )*
-4 He ckiazneno 28 151
5 100 29 152
6 104 30 153
7 108 31 154
8 112 32 55
9 115 33 156
10 118 34 157
11 121 35 58
12 124 36 59
13 127 37 01
14 130 38 163
15 132 39 165
16 134 40 67
17 136 41 169
18 138 42 171
19 140 43 174
20 142 44 177
21 144 45 80
22 145 46 184
23 146 47 188
24 147 48 192
25 148 49 196
26 149 50 200
27 150

* yci Ounetu MicTaTh 50 NUTaH 3 O/IHI€I0 NPABHIBHOIO BiANOBILIO.




