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AHortauif

HaBuanbHa gucumnnida goopmye 6a30Bi YBMNEHHS CTYAEHTIB NPO NPUHLMAK CTBOPEHHS, CTPYKTYpPY Ta
CKraZoBi enemeHTH cuctem besnposigHoro onTUyHoro 38'a3ky (FSO-cuctem), npovecw, siki BinbyBatoTbCs npu
nepesaHHi iHpopmaLinHOro curHany no ONTUYHOMY aTMOC(EPHOMY KaHany. B KypcCi po3rnsgalTbes Takox
Aitodi Ta NepcnekTUBHI CUCTEMU Ta MEPEXi BONOKOHHO-OMTUYHOTO 3B’A3KY, (PYHKLOHAMbHI CXEMM Ta eNIEMEHTU
KOHKPETHWX BITUM3HAHWMX Ta 3aKOPAOHHMX cucteM SDH iepapxit Ha OCHOBI 6araToXBMIbOBOTO YLLiNIbHEHHS
DWM. 3HaHHS Ta YMiHHS OTPUMaHi CTyAEHTaMW NPW BUBYEHHI KypCy MOBMHHI 4O3BONUTY MainbyTHbOMY dhaxi-
BLIKO NPOBOAMTM eKCnnyaTaLito Ta po3pobKy CUCTEM nepeaBaHHs 3 aTMOCHEPHUM KaHanoM 3B'3Ky, NPOBO-
OVTU NPOEKTYBaHHS Ta NaHyBaHHS Mepex 3B’A3KY 3 ONTUYHUMU KOMMOHEHTaMU. Kype € NorivHUM 3aBepLueH-
HAM HanNpPAMKY NigrotToBKW axisLs, NOB'A3aHUM 3 CUCTEMaMK Ta NiHIAMU NepefaBaHHs.

3MicToBHI Moayni

BecnposigHi onTuyHi cuctemm 38's3ky. OCHOBHI NOHATTA. 3aranbHi npuHuMnK nobyaosu. CyyacHWi
ctaH puHka FSO-cuctem. OcHoBHi nepesarn. OcHosHi Hegoniku FSO-cuctem. Obnacri 3actocyBaHHs. CTpyk-
Typa 6ecnpoBigHOI ONTUYHOT cUCTEMU 3B’A3KY. Pi3nyHa MOAENb CUCTEMM 3B'A3KY. PIBHSHHS CUCTEMM 3B'A3KY.
ONTWYHI aHTEHU. [eOMeTpUYHI CNiBBIQHOLIEHHS B KaHani 38'A3Ky. [€OMETpUYHI diarpamn NpuiManbHUX on-
TUYHUX aHTEH. Bnnue TypOYNeHTHOCTI Ha XapaKTePUCTUKM ONTUYHOTO KaHany. 3aracaHHs KonuBaHb BUAUMOTO
i iHbpauepBOHOro Aiana3oHiB B aTMocdepi. MeteoponoriyHa aanbHicTe BuaumocTi (MAB) i 3aracaHHsi curHa-
ny. Bnnve cepefoBuLLa Ha XapakTEPUCTMKA ONTUYHOTO CUrHany, LWo po3noBCOMKYETbCS. Mogenb atmocde-
pu. 3aracaHHsa curHany. ®pakuii atmocepu, SKi BAIMBaKOTb Ha 3aracaHHsa curHany. MeTteoponoriyHa gasnb-
HicTb BugmumocTi (MAB) Ta 3atyxaHHs curHany. [AuHamiyHuii giana3oH cuctemu FSO, eHepreTuyHnin GromkeT
cuctemun. PospaxyHoK eHepreTUyHOro BromMKeTy CUCTEMU — BESMYUHIM MAKCUMAnbHO JOMNYCTUMOrO 3aTyXaHHS
curHany. BcTaHOBREHHs BignoBIAHOCTI MK AONYCTUMWM 3aTyXaHHSM Ta KPUTUYHOK (MiHIManbHO ZonycTu-
moto) M[IB. Po3paxyHoK iMOBIPHOCTI BUHWUKHEHHS norogHux ymoB, konu MB[ MeHLia HiX MiHiManbHO gonyc-
Tuma MIB. OujiHka MeTeoymoB B YepHiBeLbkoMy perioHi. Po3paxyHok goctynHocTi kaHany AOJI3 B YepHise-
LibkOMY perioHi. MakcumanbHi poboYi AUCTaHLji B 3aN€XHOCTi Bi METEOPONOriYyHOI BUAMMOCTI B TyMaHi. Mak-
cuMarnbHi poboui AncTaHLii B 3aneXHOCTI Bif iIHTEHCMBHOCTI AoLy. PiBeHb noMunok B kaHani npu poboti FSO-
cucTemmn B TyMaHi. [opiBHSHHS LineanbHoi” Ta peanbHoi FSO-cuctem. TpuBanicTb Ta OpiEHTOBHA BapTiCTb
OCHOBHUX €TaniB NpoeKTyBaHHA | OyiBHALTBA Pi3HOrO TWNYy NiHiit 38'a3Ky. MopiBHaHHS MaricTpanbHux AOSS
BOJ3. Ornsg icHyrounx piweHb. CTpykTypa anapatHux 3acobis FSO. FSO-cuctemu, ski npeacTaBneHi Ha pu-
HKy Ykpainm Ta CHL. FSO-cuctemn komnanii PAV DATA SYSTEMS (BenukobputaHis). Cuctemn cepii
SkyCell i SkyNet. [eski xapakrepuctuku cuctem tuny SkyCell. Homenknatypa cuctem SkyCell. Cuctemu
SkyNet. Hoee obnagHaHHs komnanii PAV Data Systems. ObnagHanHs komnadii fSONA Communications
(CWA). ObnagHanHa komnanii HBK «Katapcic» (CankT-Metepbypr, Pocis). HomeHknaTtypa cuctem tuny
BOKC. AtmocdepHi ontuuHi niHi 38’a3ky Artolink TOB ,MocTtkom”. 3aranbHi BigomocTi. 3actocyBaHHs. [puH-
umn pobotu. AkicTb. ba3osi Moaeni i TexHiYHI xapakTepuctukn. OcobnmsocTi cuctem Tny ,MocTtkom”. IHCTa-
nauig cuctem. Bigaanenuin KoHTponb cuctem. 3acobu besnekn. ObnagHaHHa komnaii «Ipanyy. CyyacHi na-
cvBHi enementyt BOC3. PosHimu. lMogintoBaui. Mepemukavi. KoegilieHT nepeaaBaHHs. MaTpuus nepegaBan-
HA. Tunu maTpuub i KoedilieHTiB nepeaasaHHs. OnTuuHi kpocu. ONTUYHI pereHepaTopw i nigcunioadi y
BOC3. OcHosu WDM-cuctem. IHTepcepometpn Pabpu-Mepo. dinbtpn Maxa-Lanaepa. Pewwitku Bpera Ta
BOJIOKOHHO-ONTUYHI peLiTkn bpera (FBG). ®inbtpn. Pekomengauii ITU-T. Tunosi xapakTepucTukin cuctem
WDM. Mepexi SONET. Ctpyktypa curHanis. Tpu piBHS 3aronoBkiB curHanis. pouec 360pkn-po36opku.
MynbTennekcyBanHs (ADM). AsTomaTiyHe 3axucHe nepekntodeHHs (APS). Kinbuea apxitektypa. Mepexi
SDH. CraHpapTy waewuakocTi nepegasaHHs. OcHoBHa cxeMa mynbTunnekcysaHHs SDH. CtpykTypa dpeima.
CyTb Ta 3aranbHi NpUHUMNK NasepHoi nokauii. Mepesary i Hegoniku naepHoi nokawii. Cuctemn reonosuuio-
HyBaHHS GPS i [TIOHACC. Kopomkul onuc cynymHUKOBUX CUCMEM NO3UUIOHY8aHHs. 3azarbHi gidomMocmi
npo cucmemy [TIOHACC. MpuHumnu pobomu cucmemu TIOHACC. Cknad cucmemu ['TIOHACC: Opbimarnie-
Ha cmpykmypa cynymHukie [TIOHACC. Cynym+uk [TIOHACC. BusedenHsi cynymHukie [TIOHACC Ha opbi-
my. HazemHul komnnekc kepysaHHs. Kopuctyeadi cucmemu TIOHACC. [lidcucmemu cynymHUKogux cuc-
mem no3uuioHyeaHHs. GPS-06nadHaHHs ¢oupmu Trimble Navigation ons IC-3acobig. [lepcnekmueu po3gum-
Ky CynymHUKO8UX MexXHOs02ill NO3ULIOHY8aHHS.
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http://www.grpz.ru/products/communication/most/configuration.shtml
http://www.grpz.ru/products/communication/most/advantages.shtml
http://www.grpz.ru/products/communication/most/recommendations.shtml#remote
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1. MeTa: HaByanbHa gucumnniHa (opmye 6a30Bi YSBNEHHS CTYAEHTIB NPO MPUHLMNN CTBOPEHHS, CTPYKTYPY
Ta CKadoBi eneMeHTn cuctem 6e3npoBigHoro ontuyHoro 38’a3ky (FSO-cuctem), npouecy, siki BigbysatoTbes
npW nepefaxHi iHOPMAaLINHOro curHany no onTMYHOMY aTMOCepHOMY KaHany. B Kypci po3rnsgatotbes Ta-
KOX [itodi Ta NepCrneKTUBHI CUCTEMM Ta Mepexi BONOKOHHO-OMTUYHOTO 3B’A3KY, (DYHKLOHANbHI CXeMun Ta ene-
MEHTU KOHKPETHMX BITUM3HAHMX Ta 3aKOpLOHHMX cuctem SDH iepapxiit Ha OCHOBI GaraToXBUMbOBOIO YLLifb-
HeHHst DWM. 3HaHHS Ta YMiHHS OTpUMaHi CTyAeHTaMM NPy BUBYEHHI KypCy MOBWUHHI 4O3BONMNTU MailbyTHbOMY
haxiBLto NPOBOAMTK eKkcnnyaTalilo Ta po3pobKy cUCTEM NepeaaBaHHst 3 aTMOCHEPHUM KaHarom 3B's3Ky,
NPOBOAUTY NPOEKTYBaHHS Ta NIaHyBaHHA MepeXx 3B’A3Ky 3 ONTUYHUMM KOMMOHEHTaMu. Kypc € noriyHnm 3a-
BepLLEHHAM HanpsMKy NiAroToBKW axiBLs, NOB’A3aHUM 3 CUCTEMaMM Ta NiHIMW NepefaBaHHs.

BuByeHHS AaHOi  AucumnniiHv  cnpusTume HabyTTO HACTYyMHUX KOMNETEHTHOCTEW, BWU3HAYEHMX

OCBITHbO-HayKOBO NPOrPamoto:

— IK — 3gaTHicTb po3B’sidyBaTh CknagHi 3agadi i npobnemu nig Yac npogecinHoi AisNbHOCTI Y rany3i OnTUKu
Ta ONTUYHOI 0BpobKM iHdopMaLii 11 y cymixHUX obnacTax (npunagobyayBaHHs, HaHOMI3MKA, ONTUHHWN
3B'30K, 6iomeanyHa onTuka, ekonoris Towo) abo y NpoLeci HaBYaHHs 3a NporpaMamit BUALLOTO PIiBHS, LLIO
nepenbavae npoeeAeHHs AocnimKeHb Ta/abo 3MiNCHEHHS IHHOBALLI Ta XapaKTepu3yeTbCs HEBU3HAYEHICTIO
YMOB i BUMOT;

— 3K1 — 3HaHHS crneuianbHUX po3ainis gyHAaMeHTanbHUX AUCUMNAIH, Y 06CA3i, HEOOXIAHOMY AN OCBOEHHS
NPOMECINHO-OPIEHTOBAHMX AUCLMNITIH;

— 3K2 - 3patHicTb 40 aHaniy Ta CUHTE3Y;

— 3K5 - yMiHHA npawtoBaTy K iHAMBIAYaNbHO, TakK i B KOMaHA;;

— 3K6 — yMiHHS eheKTMBHO CninkyBaTUCA Ha NPOMECIMHOMY Ta CoLliaribHOMY PIBHSIX;

— 3K7 - po3yMmiHHS HeoBXigHOCTi HaBYaHHSA MPOTSATOM XUTTS Ta TpaHcdepy HabyTUX 3HaHb;

— ®K1 — posyMiHHs1 TEHAEHL,ii! PO3BMTKY N CYTHOCTI aKTyanbHWUX HOBITHIX po3pobok B 0BnacTi BYEHHsS Npo
CBITNO Ta 110r0 3aCTOCYBaHb A1t PO3B’A3aHHSA HaranbHUX rmobanbHux npobnem (iHgopmaTusadis, Geane-
koBa cdrepa, HaHOTEeXHOIOrii, ekosorisi, GiomeanumHa);

— ®K3- 3HaHHS | pO3yMiHHSA Cy4acHUX TEXHOMOMYHMX MPOLECIB Ta CUCTEM TEXHOMOMYHOI MiArOTOBKM BUPO6-
HWLTBA; TEXHIYHUX XapakTepPUCTUK, KOHCTPYKTUBHUX OCOBIMBOCTEN, NPU3HAYEHHS | NpaBuUn ekcnnyaTawii
ONTWUYHOTO Ta OMTUKO-ENEKTPOHHOTO YCTaTKyBaHHS i 06nagHaHHS;

— ®K4 - 3patHicTb 3acToCOBYBaTH iHPOPMALNHO-KOMYHIKaLLiHI TEXHOMONT Ta HAaBWUYKM NpOrpamyBaHHs a5
PO3B’A3aHHS TUMOBWX 3aBAaHb LOCHIAHULBKOI Ta IHXEHEPHOT AisNbHOCTI;

— O®KS5 - 3gaTHICTb BUKOPUCTOBYBATM OTPUMaHI 3HAHHS Ta YMIHHS AN poBOTM B NPOMUCIOBOCTI 11 PO3YMITH
HEeOoOXiaHICTb AOTPUMAHHS NPaBWN TEXHIKM BE3neKkn NPy BUKOHAHHI NOCagoBMX 060B'A3KIB;

— @K6 — 3gaTHiCTb 3aCTOCOBYBaTH NPOECIMHO-NPOMINBGOBAHI 3HAHHS 1 NPAKTUYHI HAaBWUYKW NS CTBOPEHHS
HOBMX Ta Nnpu 06CYroByBaHHI iCHYUYMX ONTUYHKX | ONTUKO-ENEKTPOHHUX CUCTEM Ta iX CKNagoBMX;

— ®K10 - 3gaTHiCTb CaMOCTIMHO MPOEKTYBATX ONTUYHI Ta ONTUKO-ENEKTPOHHI CUCTEMU Ta iX eNeMeHTU 3
ypaxyBaHHsIM YCiX acnekTiB NOCTaBeHo! 3agaui;

— ®K11 — 3gaTHiCTb OLiHIOBATH LOUIMNBHICTb Ta MOXIIMBICTb 3aCTOCYBaHHS HOBMX METOZIB i TEXHOIOrIN B 3a-
[ayax CMHTe3y KOMM'K0TEPU30BAHMX ONTUYHUX Ta ONTUKO-EIEKTPOHHUX CUCTEM.

2. Pe3ynbTaTv HaBYaHHA:

Y pe3ynbTaTi BUBYEHHS JaHOT AUCLMNANIHW CTYOEHT Mae

3HaTu:

— 3H1 - 3aaTHICTb NPOAEMOHCTPYBATW 3HAHHS | PO3YMIHHS MaTEMaTUYHNX METOZIB Ta (PI3MYHNX NPUHLMNIB,
HeOBXigHMX AN PO3B’A3yBaHHs iHXEHEepPHWUX 3a4ady W BUKOHAHHS JOCHiMKeHb B 0bnacTi ontuku Ta i 3a-
CTOCYBaHb;

— 3H2 - 3paTHICTb NPOAEMOHCTPYBATW 3HAHHS Cy4acHOTO CTaHy [AOCMIMKEHb, TEHAEHLi PO3BMTKY,
HanBinbLL BaXIMBMX PO3POBOK Ta HOBITHIX TEXHOMOTIN Y ranysi ONTUKY;

— 3H3 - 3gaTHiCTb NpoaeMOHCTpyBaTh NornunbneHi 3HaHHa B 0BpaHin cnevianiayii, BKIoYauy 3HalnoMCTBO
3 HOBITHIMW MyBnikaLisMK Y MKHAPOAHMX NEPIoaNYHUX (haxOBNUX BUAAHHSX;

— 3H4 - 3gaTHiCTb NPOOEMOHCTPYBATH PO3YMIHHS BMIIMBY TEXHIYHMX PillieHb Y CyCriflbHOMY, EKOHOMIYHOMY,
couianbHOMYy Ta €KONOTYHOMY KOHTEKCTI.



Ymitu:

YM1 - obupatu agekBaTHi METOAM aHanisy i MOAENoBaTH SBULLA Ta NPOLECK B AMHAMIYHMX CcUCTEMaX, a
TaKOX aHanisyBaTv OTpUMaHi pesynbTaTy;

YM3 - 3acTocoByBaTM OTPUMaHi 3HaHHS W NPaKTWYHI HaBUYKWM, afanTyBaTh pesynbTaTu HayKoBUX [O-
CMiKEHb MNpW CTBOPEHHI HOBMX Ta eKkcnnyatauil ICHYKYMX ONTUYHWX Ta ONTUKO-ENIEKTPOHHMX
KOMM’'OTEPU30BAHUX CUCTEM Ta iX CKIafoBUX;

YM4 - 3actocoByBaTh HabyTi 3HAHHS | PO3yMiHHS AN PO3B’S3YBaHHS 3a4ay CUHTE3Y Ta aHanidy enemeHTiB
Ta CUCTEM, XapaKTepHWx obpaHiit cnelianisawii;

YMS5 — 3piicHI0OBaTM NOLLYK, aHani3yBaTy i KPUTUYHO OLIHIOBATM IHGHOPMALLiIKO 3 Pi3HUX DKepern;

YM6 — ehekTBHO NpaLtoBaTh SK iHAMBILYanbHO, Tak i Y CKnagi KOMaHaw;

YM9 — KpuTMYHO aHani3yBaT OCHOBHI MOKa3HUKK (DYHKLIOHYBAHHS CUCTEMU W OLHIOBATK BMKOPUCTaHI
TEXHIYHI pilleHHs Ta 0bnagHaHHs;

YM12 — caMOCTIHO CNpOeKTYBaTH CUCTEMY Ta 1 eNleMeHTU 3 ypaxyBaHHAM YCiX acneKTiB NocTaBfeHol 3a-
aavi;

Kom2 — ymiHHs npefcTaBnaTi Ta 06roBoproBaTi OTPUMaHi pesynbTaTi il 3gicHIOBaTH TpaHcdep HabyTux
3HaHb;

AiB1 - 3gaTHiCTb aganTyBaTUCb 4O HOBWX YMOB Ta CaMOCTIMHO NPUAMATH PiLLEHHS;

AiB4 - 3p0aTHICTb JEMOHCTPYBATW PO3YMIHHA 3acaf OXOPOHM MpaLli Ta iX 3aCTOCYBaHHS.

3. Onuc HaBYanbHOI AUCLUMNNIHK
3.1. 3aranbHa iHopmauis
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3.2. CTpyKTYypa HaBYanbHOi AMCLMUNIIHN

Ha3asw 3micToBMX MOZyniB i

KinbkicTb roguH

TEM JeHHa hopma 3aoyHa opma
yCbO- Yy TOMY Yucri yCbO- y TOMy yuchi
ro n n nab iHA C.p. ro n|n nab iHA C.p.
1 2 3 4 5 6 7 8 9110 11 12 13
3micToBuii moaynb 1. MpuHumnu poboTyn Ta xapaktepuctuku FSO-cuctemm.
Tema 1. Crpyktypa Oec-
MPOBIAHOI  ONTWUYHOI CUCTEMM 3 8
38'a3ky. ObnacTi 3acTocysaH-
HS1.
Tema 2. Bnnus BibpauiitHux
3aBaj Ta TypbyneHTHOCTI Ha
XapakTepuCTUKX  OMTUYHOTO 3 3 9
kaHany Ha poboty FSO-
CUCTEMM.
Tema 3. 3aracaHHs konuBaHb
BMAMMOTO i iH(ppayepBOHOro 2 3 9
AianasoHiB B aTMocepi.
Tema 4. MeteoponoriyHa fa-
nbHicTb  Bugumocti  (MOB) i 2 9
3aracaHHs curHany.
Pa3om 3a 3amicToBMM MoZyrem
1 10 6 35
3micToBuii Mmoaynb 2. MapameTpu AOJ13 kaHany. EkoHOMIYHI acnekTu.
Tema 5. PospaxyHok poctyn- 3 9
Hocri kaHany AOJ3.
Tema 6. [lesiki po3paxyHKOBI i
eKcnepuMeHTanbHi AaHi, Woao 3 3 9
BMMBY METEOYMOB Ha poboTy
FSO-cuctem.
Tema 7. TexHiko-eKOHOMIYHI
MOKa3HUKN MEpex Ha OCHOBI 9
aTMOCCGEPHUX ONTUYHUX TiHiiA
3B'A3KY.
Tema 8. AHania icHytounx pi- 3 8
weHb i puHky FSO.
EasoM 33 3MiCTOBUM MOZyNeM 10 3 35
3micToBuit Moaynb 3. SDH-Mepexi. JlazepHa nokaduis.

Tema 9. Mepexi SONET. 9 3 9
CrpykTypa curHanis.
Tema 10. Mepexi SDH. Crah-
AapTW LWBMAKOCTI NepeaaBaH- 3 3 9
Ha. OCHOBHa cxema MynbTun-
nekcysaHHs SDH
Tema 11. TpuHumnn pobotw 9 9
MOBITPSIHOTO Nigapa.
Tema 12. IHCTpyMeHTanbHi
3acobu  nasepHoi  nokaii. 9 8
Cuctemn  reonosuLioHyBaHHs
GPS i TMOHACC.
§a3OM 33 3MIiCTOBUM MOZYNEM 10 6 35

yCbOrorognH | 150 | 30 15 105




3.3. Temu CeMiHapCbKuX 3aHATb

Ne 3/n

Ha3Ba npakTUYHOrO 3aHATTS | MOr0 KOPOTKWI 3MICT

[MopiBHSIHHS XapaKkTepucTuK 6e3npoBIgHNX TENEKOMYHIKaLiMHUX cucTeM, siki 6asyloTbCs Ha OCHOBI
pagio Ta ONTUYHOMY JOCTYn.

Apxitektypa FSO-cuctem. AnapatHi 3acobum cTBopeHHs FSO-mepex.

[OuHamiynuin gianason cuctemmn FSO, eHepreTnuHuin BrogxeT cuctemu. MNepegasanbHo-NpUiAManbHi
mogyni cuctem FSO.

Anani3 xapaktepuctuk FSO-cuctem, siki npeacTaBneHi Ha puHky Ykpainu ta CHI.

Mepexi SONET. IcTopis BuHUKHEHHS. BigmiHHocTi Big Mepex SDH. OCcHOBHI xapakTeppyucTUKL.

Mepexi SDH. CraHgapTv WBKakocTi nepeaasanHs. AnapatHi 3acobu SDH-mepex. CTpykTypa cur-
Hanis.

JlasepHo-nokauiiHi gaHi. IMNynbCHWN | pasoBMit METOAM BUMIPIOBAHHSA AanbHOCTI. MOpiBHAHHA Ta
chepu 3aCTOCYBaHHSI.

OyHKUiOHANBHA CXeMa TUMOBOTO JTa3epHOro nokaropa Ha npuknagi cuctemm ALTM komnanii Optech.

3.4. TeMn NPaKTUYHUX 3aHATb
MMpaKTUYHi 3aHATTS HenepeabayeHi

3.5. Temu nabopaTopHMX 3aHATb
NTabopaTopHi 3aHATTS HenepeadbayeHi

3.6. TemaTuka inaMBigyansbHWUX 3aBOaHb
|HOMBIZYanbHi 3aBOaHHA HenepeabayeHi

3.7. CamocrTiitHa poboTta

Ne
3/n

Ha3sa Temn

AHani3 icHytoumnx piweHb i puHky FSO. CtpykTypa anapatHux 3acobis FSO. FSO-cuctemu, siki npea-
CTaBfeHi Ha puHKy Ykpainv Ta CHI.

FSO-cuctemn komnanii PAV DATA SYSTEMS (Benukobputanis). Cuctemm cepii SkyCell i SkyNet.
Hesiki xapakrepuctukm cuctem Tuny SkyCell. HomeHknatypa cuctem SkyCell. Cuctemmn SkyNet. Hose
obrnagHaHHs komnanii PAV Data Systems.

ObnapgHanHs komnanii FSONA Communications (CLLUA). O6naaHaHHs komnanii HBK «Katapcic»
(Cankr-Metepbypr, Pocis).

HomeHknatypa cuctem Tuny BOKC. AtmocdepHi onTuuHi niHi 38'a3ky Artolink TOB ,MocTkom”.

Mepexi SONET. CtpykTypa curHanis. Tpu piBHS 3aronoBkiB curHanis. Mpouec 36opku-po3bopku. My-
nbTennekcyBaHHs (ADM). AsTomaTinyHe 3axucHe nepekntoyerHs (APS). Kinbliesa apxiTekTypa.

6

Mepexi SDH. CtaHgapT WwBnakocTi nepeaasanHs. OcHoBHa cxema MynbTunnekcysaHHs SDH. Crpy-
KTypa (hpeima.

7

Cuctemu reonosuuioHysanHs GPS i ITIOHACC. Kopomkuli onuc cynymHUKo8UX cucmem no3uuyioHy-
8aHHA. 3azanbHi eidomocmi npo cucmemy MMTOHACC. MpuHuymnn pobomu cucmemu [TTOHACC

" CamocmiliHa poboma cmydeHmig ckrnadaembcsi 3 hideomosku 00 EKUIHUX | CeMiHaPCKUX 3aHAMb, ONPayto8aHHs
nekyitiHo2o mamepiany, wo cmaHogums 100% 8i0 ayOumopHo20 HagaHmaxeHHs (45 2oduH) ma onaHysaHHsi mew,

8U3HayeHux dr1s caMocmiliHo20 sug4yeHHs (60 200uH).




4. Kputepii ouiHIOBaHHA pe3ynbTaTiB HaBYaHHA 3 HABYaNbHOI AUCLIUNAIHK
[Likana ouiHoBaHHS: HauioHanbHa Ta EKTC

OuiHka 3a wkanow ECTS
OuiHka 3a HaLioHanbHOK WKanow Oui MosicHeHHs 3a
LiHKa (6anm)
PO3WMPEHOH) LWKANOoH
BiamiHHO A (90-100) BiMIHHO
B (80-89) pyxe fobpe
flobpe C (70-79) n06pe
3a00BiNbHO D (60-69) 3a[0BIfTbHO
E (50-59) [0CTaTHBO
(He3agoBINbLHO)
FX (35-49) 3 MOXIMBICTIO MOBTOPHOrO CKMa-
He3agoBinbHo JaHHS
(He3agoBINbLHO)
F(1-34) 3 060B'sA3KOBMM NOBTOPHUM KYPCOM

5. 3acobu oLiHIOBaHHSA

OnuTyBaHHSA Ha NeKLisX, JOMyCK Ta 3axmCT TabopaTopHMx PobiT, NOTOYHI Ta NiACYMKOBI (MOAYIbHI) KOHTPOMBHI poboTH,
TECTYBaHHS, ONUTYBaHHA Ha eKk3aMeHi.

5.1. Po3nogin 6anis, siki OTPUMYIOTb CTYAEHTH

Migcymko-
[MoTOYHE TeCTyBaHHS Ta caMoCTiHa poboTa Bun Tect | Cyma
(icnuT)
3MicToBMIA MOAyIb 1 3MicTOBUIA MOZYIb 2 3MicToBMIA MOAYIb 3
T | T2 | T3 | T4 | T5 | T6 | T7 T8 T9 | T10 | T11 | T12 40 100
5 5 5 5 5 5 5 5 5 5 5 5

5.2. Kputepil OLiHKM NiArOTOBKM O CEMIHAPCLKOrO 3aHATTS

Bignosigb cTyaeHTa npw BiZTBOPEHHI HABYANbHOrO MaTepiany enemeHTapHa, (parMeHTapHa.
CTyLeHT 3HalioMuiA nuwe 3 AESKMMU OCHOBHUMM NOHATTSIMU Ta BU3HAYEHHSIMU 3 MTaHb, WO
pO3rnsaganmcs Ha ceMiHapCbKOMY 3aHSTTI.

15 CTyLeHT BiATBOPIOE OCHOBHI NOHATTS i BU3HAYEHHS NUTaHb, AKi PO3rNSAalTbCA HAa CeMiHap-

CbKMX 3aHATTSX. [1poTe fonyckae noOMUNM, HETOYHOCTI NPY BigNOBIZ).

CTygeHT Mae rnuboki, MiLHi i CMCTEMATUYHI 3HAHHS 3 NUTaHb CEMIHAPCLKOro 3aHATTS. Bigno-
Bilb CTYOEHTA BifPI3HAETLCA TOYHICTIO (hOPMYIOBaHb, NOrKOK, AOCTATHIN piBEHb y3ararb-
HEHOCTi 3HaHb

w

S©YeN O~

1.

5.3. [utaHHs, SIKi BUHOCATLCS Ha ek3ameH
BecnposigHi onTuyHi cuctemu 38’a3ky. OCHOBHI NOHATTA. 3aranbHi npuHLMu nobygosu. CyyacHuin CTaH prHKa
FSO-cuctem. OcHoBHi nepesarn. OcHoBHi Heponiku FSO-cuctem. OBnacti 3acTocyBaHHs.
CrpykTypa 6ecnpoBigHOI ONTUYHOT CUCTEMM 3B'A3KY.
ONTWYHI aHTEHW. [eOMETPNYHI CMIBBILHOLLEHHS B KaHani 38’A3Ky. [eOMEeTpUYHI iarpamu npuiMarnbHUX onThy-
HUX aHTEH.
Bnnus Typ6yneHTHOCTI Ha xapaKkTeprUCTUKN OMTUYHOTO KaHasy.
3aracaHHs KonvBaHb BUAMMOTO i iHPpa4epPBOHOTO Aiana3oHiB B aTMOCKEPI.
MeTeopororiyHa ganbHicTb Buaumocti (MAB) i 3aracaHHs curHany.
®pakuji atTMocepu, SKi BNNMBAKOTL Ha 3aracaHHs curHarny.
OuHamiynnin pianasoH cuctemn FSO, eHepreTUYHNIN BIoaKeT cUcTeMN.
Po3paxyHok eHepreTU4HOro BIoKeTy CUCTEMI — BENUYUHI MaKCUMarbHO AONYCTUMOTO 3aTyXaHHs curHarny.
BcTaHoBneHHs BiBNOBIAHOCTI MiX JOMYCTUMUM 3aTyXaHHSM Ta KPUTUYHOK (MiHiMarbHO gonyctumoio) MIB.
Po3paxyHoK iMOBIPHOCTI BUHWMKHEHHS NorogHMX ymoB, ko MB[ MeHLwa Hix MiHiMansHo gonyctuma MB.
OuiHka meTeoymoB B YepHieLbkoMy perioHi. PospaxyHok goctynHocTi kaHany AOJI3 B YepHiseLbkomy perio-
Hi.



12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

MakcumanbHi poboui gucTaHLii B 3aneXHOCTi Big METEOPONOriYHOT BUAMMOCTI B TyMaHi.

MakcumanbHi pobodi AuCTaHUii B 3aneXHOCTi Big IHTEHCMBHOCTI JoLly. PiBeHb MOMWUMOK B KaHani npu pobori
FSO-cuctemn B TyMaHi.

MopiBHsAHHS ,ideanbHoI” Ta peanbHoi FSO-cuctem.

TpvBanicTb Ta OpiEHTOBHA BapTICTb OCHOBHYWX €TaniB NPOEKTYBaHHS i OyAiBHULTBA Pi3HOrO TWNY NiHil 3B'A3KY.
MopiBHsaHHS MaricTpansbHux AOI3 i BONS.

Ornsg icHyrounx pilweHb. CTpykTypa anapaTtHux 3acobis FSO.

FSO-cuctemn, siki npeacTaBneHi Ha puHky Ykpaiiu ta CHI.

FSO-cuctemn komnanii PAV DATA SYSTEMS (Benuko6puTaHis).

O6napgHaHHs komnanii fSONA Communications (CLUA).

O6napHaHHs komnaii HBK «Katapcicy (CankT-eTepbypr, Pocis). Homenknatypa cuctem tuny BOKC.
ATtmocdepHi onTiyHi niki 38'a3ky Artolink TOB ,MocTkom”.

ObnagHaHHs komnaHii «MpaHy».

CyuvacHi nacusHi enemeHT BOC3. PosHimu. Moginiosai. Mepemukadi.

KoediuieHT nepepaBanHs. Matpuus nepegaBaHnHs. Tunu maTpuup i koedilieHTiB nepegaBaHHs. OnTUYHI Kpo-
cu.

OnTuuHi pereHeparopwm i migcuntosadi y BOC3.

OcHosu WDM-cuctem. IHTepcepometpu Gabpu-lepo.

OcHosu WDM-cuctem. ®inbtpu Maxa-LlaHgepa.

OcHosu WDM-cuctem. Pelwitkn bpera Ta BONokoHHo-onTuyHI pewwiTkn bpera (FBG).

OcHosu WDM-cuctem. ®inbtpu.

PekomeHpauji ITU-T. Tunosi xapakrepuctuku cuctem WDM.

Mepexi SONET. CtpykTypa curHanis. Tpu piBHS 3aronoBkis curHanis. Mpouec 360pkiu-po3bopki.
MynbTtennekcysaHHs (ADM). ABToMaTnuHe 3axvcHe nepekstoueHHs (APS).

KinbueBa apxiTexkTypa.

Mepexi SDH. CtaHaapTy WBKAKOCTI nepesaBaHHs.

OcHoBHa cxema MynbTunnekcyBaHHs SDH.

CtpykTypa hpeinma.

CyTb Ta 3aranbHi NpuHUMNK NasepHoi nokadii. Mepeearu i Hegoniku nasepHoi nokaLli.

Cuctemu reonosuuioHyanHs GPS i FTTOHACC.

IMAYNbCHUNA | ha30BUin METOAW BUMIPIOBAHHS LanbHOCTI.

Cnocoby oTpuMaHHS Na3epHo-NokawinHMX 306paxkeHb. OCHOBHI NPUHUMIK (PYHKLIOHYBAHHS TUMOBOTO aepos-
MOMOYHOrO nigapa.

MeToauKa BU3HAYEHHS KOOPAMHAT NasepHUX TOUYOK NpW BUKOHAHHI N1a3epHO-NOKaLiHOT 3noMKW. OyHKLioHaNb-
Ha CXxema TUMOBOrO JTa3epHOro fiokatopa

5.4. Kputepii owiHkM ycHOT abo NMCLMOBOI BiANOBIAi CTYAEHTIB

KinbkicTb

oanis Kputepin ouiHku

1.6-2 CTypeHT fae noBHy i TOYHY BiAMOBIgb HA NOCTaBMEHe 3anuTaHHs abo 6epe akTUBHY yyacTb B
00BroBOPEHHI YCiX NMTaHb TEMM i CYTTEBO JONOBHIOE BiANOBIAi CBOIX TOBAPULLIB.

1-1.5 CTyneHT npyu BigNOBIAi HA NUTAHHS NPUMYCKAETHCA HE3HAYHNX HETOYHOCTEN, SKi HE BMMMBAOTL
Ha CyTb Bignosigi abo npaBMnbHO JONOBHIOE BIANOBIAI CBOIX TOBapULLIB Ha 50% NUTaHb TEMU.

0.6-0.9 CTyneHT npu BIANOBIAI HA MUTAHHS NMPUMYCKAETLCS HE3HAYHUX MOMMIOK, SKi BUNPaBNse 3a 4o-

MOMOroI0 BYKNaAaya He BNNMBaOTb Ha CyTb BignoBigi abo npaBunbHO JOMOBHIOE BIAMOBIAi CBOIX
ToBapuLwis Ha 30% nuTaHb TEMU.

0.1-0.5 CTymeHT 3a JONOMOroK BuKTagaya gparMeHTapHO BIANOBILAE HA 3anuTaHHs, NpoTe He B MOB-

Hi Mipi BonoAie MiHiMarnbHUM piBHEM 3HaHb 3 AaHOr0 NMUTAHHS

0 CTyqeHT He BignoBigae Ha NOCTaBINEHE 3anUTaHHS | He Bepe yyacTi B 0BroBOPEHHI NUTaHb TEMM.




5.5. 3anuTaHHsa 4ng MOZYNbHOrO KOHTPOSTHO 3 NEKLIMHOTO Kypey
Moaynb 1
1. BecnposigHi ontuyHi cuctemm 38's3ky. OCHOBHI NOHATTS. 3aranbHi npuHUmMny nobyaosu. CyvacHWin CTaH puHka
FSO-cucrem. OcHoBHi nepesaru. OcHosHi Hegonikn FSO-cuctem. Obnacti 3actocyBaHHs.
2. CrpykTypa 6eCcnpoBigHOi ONTUYHOT CUCTEMM 3B'AI3KY.

3. OnTWYHi aHTeHW. TeoMeTpUYHi CniBBIOHOLLEHHS B KaHani 38'a3ky. TeOMEeTpUYHI diarpamMut NpUiMasbHUX onThy-
HWX @HTEH.
4. Bnnue TypOYynNeHTHOCTi Ha XapaKTepPUCTUKM ONTUYHOTO KaHany.
5. 3aracaHHs KonmBaHb BUAMMOTO i iHGhpa4epBOHOIO AianasoHis B aTMocdepi.
6. MerteoponoriyHa ganeHicts BugumocTi (MAB) i 3aracanHs curHany.
7. Opakuii aTMocdepw, siKi BINMBatOTb Ha 3aracaHHs curHany.
Moaynb 2

1. Po3paxyHOK eHepreTnyHoro BIogKeTy CUCTEMM — BEMMYMHU MaKCUMarbHO LOMYCTUMOrO 3aTyXaHHS CUrHany.

2. BcraHoBneHHs BignoBIgHOCTI MiX SOMYCTUMUM 3aTyXaHHAM Ta KPUTWYHOW (MiHiManbeHO gonycTtumoto) MAB.
Po3paxyHoK iMOBIPHOCTI BUHMKHEHHS MOrOAHMX YMOB, Konu MB[ MeHLua Hix MiHiManbHo gonyctuma MUB.

3. OujiHka MeTeoymoB B YepHiBeLbkomy perioHi. PospaxyHok goctynHocTi kaHany AOJI3 B YepHiseLbkoMy perio-

Hi.

MakcumanbHi poboui gucTaHLii B 3aneXHOCTi Big METEOPOIOrivHOI BUAUMOCTI B TyMaHi.

5. MakcumanbHi pobodi AnCTaHLi B 3aneXHOCTi Big iHTEHCMBHOCTI gouly. PiBeHb MOMWUMOK B KaHani npu pobori
FSO-cuctemn B TymaHi.

6. TpwBanicTb Ta OPiEHTOBHA BapTICTb OCHOBHMX €TaniB MPOEKTYBaHHs i OYQiBHMLITBA PI3HOTO TUMY MiHIN 3B'SI3KY.
MopiBHsaHHs MaricTpansHux AOJ3 i BONS.

7. Ornag icHytounx pileHb. CTpykTypa anapatHux 3acobis FSO.

e

Moaynb 3
1. Pekomengauji ITU-T. Tunosi xapaktepuctuku cuctem WDM.
Mepexi SONET. CTpykTypa curHanie. Tpu piBHS 3aronioBkiB curHanis. Mpouec 360pkn-po36opku.
Mepexi SDH. CtaHaapTy WBMAKOCTI nepeaaBaHHs.
OcHoBHa cxema MynbTunnekcyBaHHs SDH. CtpykTypa dpenma.
CyTb Ta 3aranbHi NpuHUMNK NasepHoi nokadii. Mepeearu i Hegonikv nasepHoi nokaLli.
Cuctemu reonosuuioHyanHs GPS i FTMTOHACC.
IMNySbCHUI | ha3oBuil METOAM BUMIPIOBAHHS AaNbHOCTI.
Cnocoby oTpUMaHHS Na3epHo-NokauinHuX 306paxkeHb. OCHOBHI MPUHUMIK (PYHKLIOHYBAHHS TUMOBOTO aepos-
MOMOYHOrO nigapa.

CNOTRE W

6. ®opmu NOTOYHOrO Ta NiACYMKOBOrO KOHTPOSHO
OnuTyBaHHA Ha NeKLigax, AONyCK Ta 3axucT nabopaTopHux pobiT, NOTOYHI Ta NiACYMKOBI (MOAYIbHI) KOHTPOBHI PO6OTH,
TECTYBaHHS, ONUTYBAHHSA Ha EK3aMeHi.

7. PekomeHaoBaHa nitepatypa
7.1. basosa

1. I.Il. MoxyHb, M.KO. CaxHoBcbkui, P.M. Becara, .M. BypkoeLb. OcHOBU Teopii NepeTBOPEHHS CUrHanis B
ONTUYHUX cucTemax obpobku Ta nepegavi iHgopmauii. YepHisyi: Pyta, 2012 — 230 c.
2. MoxyHb I.I. Ontuyni TexHonorii B 38'3ky. MeT. lMocibHuk. 2012.
3. ®pumaH P. BonokoHHo-onTUYeckmne cuctemMbl cessn. — Mocksa, TexHocdepa, 2006,- 496. (2 npum.).
4. MoxyHb |.I. BOnokoHHO-ONTUYHI niHii 38’A3Ky. MNacuBHi Ta akTueHi enemeHTn BOCTT. HaByanbHuit NOCiGHUK.—
Yepisj, PyTa, 2002,— 79 c. (50 npum. Ta eNekTpoHHa BepCis, BUCTaBMEHa B NIOKarbHiit Mepexi ITO).
5. MoxyHb |.I. BonokoHHO-oNTMYHI cuctemn nepefavi. HaByanbHuin nocibHuk.— Yepisui, Pyta, 2002,- 65 c.
(50 npuM. Ta enekTpOHHa BepCisi, BUCTaBINEHA B NOKarbHin Mepexi ITO).
6. Katok B.B. BonokoHHo-onTUYHI cuctemu 38'a3ky. — Kuig; 1998, — 228 ¢. (1 npuMm. Ta enekTpoHHa Bepcis,
BMCTaBIIEHa B NokanbHii Mepexi [TO).

7.2. [JonomixHa
1. Cknapos O.K. CoBpeMeHHble BOMOKOHHO-OMTUYeCKkMe cuctembl nepeaayn. — M.; Canon-P, 2001,—- 240 c.
2. Bep6oseukuin A.A. OCHOBbI NPOEKTUPOBAHUS LMGPOBBIX OMTOINEKTPOHHBIX cuCTeM cBsisn. — M.; Paguo un
cBs3b, 2000, — 158 c.
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3. Augpywrko J1.M. n gp. BOJIC (BonokoHHble onTudyeckue nuHum cesau). Cnpasoynuk. — K.; TexHika, 1988, —
239 c.

4. KosaHe A., ®nepe X., Matp I"., Pycco M. Ontuka v ceasb. — M.; Mup, 1984, — 504 c.

5. CtaHgapTtn MiXHapo4HOMO KOHCYNbTaTUBHOMO KOMITETY Nno TenedoHii i Tenerpadii (MKKTT) B ranysi umd-
POBWX i ONTUYHWX CUCTEM Ta NPUCTPOIB 3B'A3KY.

6. Onncgep B.I'., Onucpep H.A. KomnbtoTepHble ceTW (MPUHLMMbI, TEXHOMOMWU, NPOTOKOMbI). — CaHkT-
Metepbypr; 1999, - 670 c.

7. AngpyLko J1.M., TopaHes W.W., Mandunos V.M. BonokoHHO-onTUYeckue nuHum cBsasn. CnpaBoyHuK. — M.;
Pagwo v cBsisb, 1984, 136 c.

8. OcHoBbI BONOKOHHO-0NTHUYeckoi ¢Bs3m /Mog. pea. bopHockn M.K./. — M.; Cos. Paguo, 1980, — 232 c.

9. OcHoBbl BONOKOHHO-0NTUYeCKOM ¢BSA3W. — M.; Paguo u cBsisb, 1981, — 230 c.

10. FopaHes W.W., Kypbatos H.[. [ubum cassn. — M.; Cesasb, 1980, — 440 c.

11. CnpaBoyHuk no nasepHoit TexHuke/Moa. pea.banbopobuna H0.B., KpukcyHosa J1.3., Jiutunerko O.H./ —
Knes, TexHika, 1978, — 288 c.

8. IndbopmainHi pecypcu
1. I.I. MoxyHb, M.KO. CaxHoBcbkuit, P.M. Becara, [J.M. BypkoseLb. OcHOBM Teopii NEPETBOPEHHSA CUrHanis B
ONTUYHMX cucTeMax obpobku Ta nepegadi iHcopmadii. YepHisui: Pyta, 2012 — 230 c. (Ludposuin yHiBepcu-
TeT. YHY)
2. MoxyHb .I. OnTuyHi TexHonorii B 38’a3ky. MeT. Moci6bHuk. 2012. (Lndposuin yHiBepeuTeT).



