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1. OMUC HABYAJIBHOI JUCHUILJIIHUA

HajimenyBaHHs
NMOKA3HUKIB

Po3noaij roavu 3a HABYAJIbLHUM
IJIAHOM

Jlenna ¢opma HaBYaHHS

Kinekicts kpenutiB EKTC — 4,5

Pik miaroroBku:

3arajgpHa KUIBKICT ToauH — 135 1-i
KinbkicTs MOmyiB — 2 CemecTp:
1-i1
TwxHEeBUX TOJTUH Jlekui:
JUTSE TIEHHO1 (hOpMH HaBYAHHS : 28-ron.

ayTUTOPHUX — 3
CaMOCTIHHOT poOOTH CTyJIeHTa — 5

[IpakTryHi (cemMiHApCHKI):

— -TOJI.
Buz mizicyMKOBOTO KOHTPOITIO: Jlaboparophi:
€K3aMCH 26-1"0}1.

dopMa niACyMKOBOTO KOHTPOJIIO:
yCHa

Camocriiina po0oTa:

81-ro.




2. META HABYAJIbHOI JUCIHUILJITHUA

MeToro BUBYEHHS HaBYAJIbHOI JUCIHUILIIHA «MOJeJI0BAHHSA TA ONTHMI3aIis
TeJIEKOMYHIKAMIMHUX CHCTEM) € OCBOEHHS TEOPETUYHMX TA MPAKTUYHHX OCHOB
MaTEMaTUYHOI0 MOJEJIFOBaHHS IIPOLIECIB YIIPABIIHHS MEPEXKaMHU TEJIEKOMYHIKaI1i;
IPOLIECIB BIJHOBJICHHS ()YHKLIOHYBaHHS TEJIEKOMYHIKALIMHOI MEpexi B PEXHUMI
HAJ3BMYAaHUX CUTYalliil; BUBHAUYEHHSA KPUTEPIiB €PEKTUBHOCTI POOOTH CUCTEMHU
YVOpPABIIHHS; TPOBEIECHHS CHHTE3y  ONTUMAJbHOI CHCTEMH  YIpPaBJIiHHA
TEJIEKOMYHIKallIMHUMH MepekaMH. 3HAHHS XapaKTEPUCTHK PI3HUX MojeNed Ta
METO/11B ONTUMI3allii MailOyTHI (haxiBlil 3MOKYTh BUKOPHCTOBYBATH y PO3PaXyHKaxX
apaMeTpiB peadbHUX TEJIEKOMYHIKAIHHUX CUCTEM Ta MEPEX MPU MPOECKTYBAHHI.

BiamoBigHO 10 OCBITHBOI MPOTrpaMH, BHUBYEHHS JUCIHHUIUTIHU CIpHSE
dbopMyBaHHIO y 3700yBadiB BUIOT OCBITH TAKUX KOMIIETCHTHOCTEH:

IK1 3MaTHICT, PO3B’SA3yBaTH CKJIAIHI CIEIiali30BaHl 3aaadi Ta
MPaKTUYHI TPOOJIEMH, K1 XapaKTePU3YIOThCSI KOMIUJIEKCHICTIO
Ta HEBU3HAUEHICTIO YMOB, y MNpOQECiiHIA AISUIBHOCTI, IO
nepeadavyae MPOBEACHHS JNOCHIIXKEHb Ta/a00 31MCHEHHS
IHHOBAIlI 13 3aCTOCYBaHHSIM Yy Taily3l EJIEKTPOHIKH Ta
TEIEKOMYHIKaIlii.

3K2 31aTHICT, OO0 CaMOCTIMHOIO HaBYaHHS HOBHUM METOIaM
JOCIIKEHHS, 10 3MIHM HayKOBOI'O 1 HAyKOBO-BUPOOHHUYOTO
npodisiro cBo€l mpodeciitHol AISTHBHOCTI.

3K4 3natHIiCTh  aHaii3yBaTd, oO0poOitoBaTH, BepudIKyBaTH,
OI[IHIOBATH TOBHOTY iHQopMalii B xoai mpodeciitHoi
TISTBHOCTI, 3a HEOOXITHOCTI JOMOBHIOBATH W CHHTE3YBATH
BificyTHIO  1H(dOpMaIito ¥  mpamioBaTH B YMOBax
HEBH3HAYCHOCTI.

3K5 31aTHICTh TeHEepPYBaTH HOBI 1711 (KpeaTUBHICTH), CAMOCTIIHO
3100yBaTH 3a JOMOMOrOK 1H(GOPMALIMHUX TEXHOJOIIN 1
BUKOPUCTOBYBAaTH B MPAKTUYHIA JiSJIBHOCTI HOBI 3HaHHA 1
BMIHHS, B TOMY YUCJI1 B HOBHUX Taiy3sX 3HaHb.

OK1 3/1aTHICTb 3aCTOCOBYBATH y MpoQeciiiHIi AiSIIbHOCTI HAyKOBI
dakTH, KOHIEMIi, Teopii, NPUHIMIA Ta METOAOJOTI]
HAYKOBUX JIOCITiIPKCHb.

OK3 3natHicTh  OOIpyHTOBaHO  oOupaTd Ta  €(EKTHUBHO
3aCTOCOBYBAaTM  MaTeMaTW4yHI  METOJAW,  KOMITHOTEpHI
TEXHOJIOT1] MOJEIIOBAHHSA, a TaKOXX IMIAXOAU Ta METOIU
onTuMi3amii TEIECKOMYHIKAIMHNX CHUCTEM, KOMIUICKCIB,
TEXHOJIOT1i, MPUCTPOIB Ta iX KOMIIOHEHTIB Ha BCIX €Tamax ix
KUTTEBOTO TTHKITY.

DKS5 3/1aTHICTh pO3po0IATH, BJIOCKOHAJIIOBATH Ta
BUKOPHUCTOBYBaTH CydYacHE TpOrpaMHE, amapaTHe Ta
MporpaMHO-anapaTHe 3a0e3MeyYeHHs TEeJICKOMYHIKAIIMHUX
MPUCTPOIB (3aC001B, CUCTEM, KOMILIEKCIB).



OK6 31aTHICTh PO3B’A3yBaTH CKJIAJIHI MpodeciiiHi 3a/1a4i Ha OCHOBI
3aCTOCYBaHHS HOBITHIX TEXHOJIOTIM TIONIyKY, OIlIHIOBAaTH,
nepenaBaHHs, NpuiiMadHs 1 00poOKH iH(popMaIii.

OK7 3/aTHICTh TMPOEKTYBATH, HAJAIITOBYBATH Ta OMNTHUMI3YBaTH
poOOTYy TENEKOMYHIKALIIIHUX MEPEXK Ta CHCTEM.

DKS BonoainHsg cyyacHUMH TEXHOJIOTISIMA TOOYJOBH BOJIOKOHHO-
ONTUYHUX CUCTEM Ta MIPUCTPOIB 3B’ A3KY. BMIHHS BUKOPUCTOBYBATH
Cy4YacHUI 1HCTpYMEHTapiit PO3pOOHMKA, po3pobATH

JOKYMEHTAIIIIO IO TEXHIYHOTO MPOEKTY Ta Peali3yBaTH MOJI0KECHHS
IPOEKTY HA MPAKTHII.

3. IEPEJJYMOBHM JIJIS1 BUBYEHHS HABUYAJIbHOI JUCIIUIIJITHU

HaBuanrpHa IUCIAIUIIHA «Moae1r0oBaHHA Ta onTuMi3amisa
TeJIEKOMYHIiKAIHUX CHCTeM» BUBYAEThCA Ha 1 Kypci 1, BIAMOBITHO [0
CTPYKTYPHO-JIOTIYHOI CXE€MHU OCBITHBOI MPOTpamMu, ONMAaHYBAaHHSA TUCIUILUIIHU HE
noTpedye MmonepeHHOro BUBYEHHS OCBITHIX KOMIIOHEHTIB OCBITHBOT IPOTPaMHU.

4. OYIKYBAHI PE3YJIbTATU HABUAHHS

BinnosinHo 10 0CBITHROI MporpaMu « ONToeTeKTPOHHI TeJleKOMYHIKaliiHi
CHCTEeMHU», BUBUCHHS HaBYAIBHOI TUCIUIUTIHA TIOBUHHO 320€3MEeUUTH JOCATHEHHS
3100yBavyaMH BUIIOT OCBITH TaKUX MpOrpaMHUX pe3ynbTaTiB HaBuanHs (ITPH):

IIporpamui pe3yibTaTH HABYaHHA Hiugp IIPH

3HaHHA 1 PO3YMIHHS OCHOBHUX TMOHSTH OINTOENEKTPOHIKH Ta
TeJICKOMYHIKaIliid, Teopii mepegaBaHHs Ta oOpoOku iH(opMaIii,
MaTeMaTHYHOTO Ta KOMII’ FOTEpHOTO MO/JICTFOBAHHS
TEJIEKOMYHIKalIMHUX CUCTEM.

ITPH1

JlokamizoByBaTH Ta OI[IHIOBAaTH CTaH MPOOJEMHOI CHTYyallli Ha eTamax
JOCTI/DKEHHs, TPOEKTYBAaHHSA, MOJEpHi3allii, BIPOBa/KEHHSI Ta
eKCIuTyaTamii CydJaCHHX Ta TNEpPCINEKTUBHUX TEIEKOMYHIKAIIHNX, ITPH4
KOMIIJICKC1B, TEXHOJIOT1i, MPUCTPOIB Ta iX KOMIIOHEHTIB, POpMYITIOBaTH
MPONO3UITI OO0 ii BUPIICHHS 3 YCYHEHHSM BHUSBJICHUX HEJIOJIKIB.

Bukopucranus cydacHUX iHQOPMALIHHAX TEXHOIOT1H; BAKOPUCTAHHS
NPOrpaMHUX 3aC001B TEIEKOMYHIKaLIMHUX CUCTEM Ta MEPEK;
3aCTOCyBaHHS 1H()OPMAIIMHUX TEXHOJIOTIH /TSl O3B’ I3aHHS CKIIATHUX
3aJ1a4 TeJIEKOMYHIKAIlH Ta ONTOEICKTPOHIKH.

ITPHS

3axuIaTv 1HTEJIEKTyajdbHy BIACHICTh, aHANI3yBaTH BIAMOBIIHICTh
HAyYKOBUX Ta JIOCIIJHO-KOHCTPYKTOPCHKHX pPO3POOOK HOpMam
3aKOHOJIABCTBA YKpaiHM Ta MDKHAPOJHMX CTAHIAPTIB 100 TIPHI12
IHTENEKTYaJIbHOT BJIACHOCTI, NOTPUMYBATHUCS aKaJgeMIqyHO1
JIOOPOYECHOCTI.

OuikyBaHi pe3yJIbTaTH HABYAHHSA, SIK1 MOBUHHI OYTH JOCATHYTI 3700yBadyaMu
OCBITH TICJs ONaHyBaHHS HaBYaJIbHOI JucHMIUNIHM «MoaeaoBaHHs Ta




ONTHUMI3aIlifl TEJEKOMYHIKAMIHHUX CHCTEM):

OuikyBaHi pe3yJbTaTH HABYAHHS 3 IMCIUILUIIHA HIudp ITPH

3HaTH OCHOBHI 3aKOHOMIPHOCTI (yHKLIOHYBaHHS
TEJIEKOMYHIKalIHUX MepeK. BoioAITH TeOpeTHUHUMH OCHOBAMM
Teopii onTtumizamii ISl JOCHIIKEHHS TEeICKOMYHIKAIlIMHUX
CUCTEM Ta Mepek. BooiTu HaBuuKamMu po3poOKHU MaTeMaTHYHHUX

N ) . . [TPH1
MoOJIeNIell CHUCTEM 1 TMpOIEeCiB, SKi MaKCUMaJIbHO aJeKBaTHO
BiIoOpakaloTh iX poOOTy abo (YHKIIOHYBaHHS B peaJbHHUX
yMOBax Ta iX ONTHMI3aIli.

HalyTTs cTyneHTaMu HaBHYOK POOOTH 3 TOTOBHM MPOTPAMHUM
3a0€3MEeUYCHHSIM, a TaK0XX HAaMHWCAHHSIM HHMH TMpOTpaM, sKi IPHS

peanizyloTh METOIU JJis JOCHIJKEHHS TEeJIeKOMYHIKAI[IMHUX
CUCTEM Ta MEpeX Ha MOBI porpamyBaHHs Python.

5.3ACOBHU JIATHOCTUKU TA KPUTEPII OIIIHIOBAHHA
PE3YJIBTATIB HABUYAHHA

3aco0aMu OWUIHIOBAHHA Ta MeETOAAMH [EMOHCTPYBaHHH pe3yJ/bTATIB
HABYAHHS 3 HaBYAJIBHOT AUCIUILIIHH €:

— TOTOYHUH KOHTPOJb YCIINIHOCTI: CTaHAAPTHU30BaHI TECTH, MPE3CHTAIlll
pe3yNbTaTiB BUKOHAHWX 3aBJIaHb Ta JOCTIHKCHb, 3aXHCT JaOOpaTOPHUX
po0iT;

— MOZYJIBHUM KOHTPOJIb;

— MIJCYMKOBUH KOHTPOJIb;

— eK3aMeEH.

@DopMH KOHTPOJIIO Ta KPUTEPil OLiHIOBAHHS Pe3YJIbTATIB HABYAHHS

@opmU MOTOYHOI'O KOHTPOJIIO:
— BUOIPKOBE YCHE OMUTYBAHHSA MEpe]] MOYaTKOM 3aHSITh;
— MepeBipKa AKOCTI BUKOHAHHS 3aBJaHb JIJIsI CAMOCTIMHOT poOOTH, 30KpeMa
3a KOHCIIEKTaMU MaTepiaiB;
— OIIIHIOBAHHSI SIKOCT1 Ta IIOBHOTH BUKOHAHHS JIA0OPATOPHUX POOIT;
— OI[IHIOBaHHS SIKOCTI Ta TOBHOTHM BHWKOHAHHS 3aBJaHb MOJYJIBHOI
KOHTPOJIBHOT pOOOTH.

dopMa MOIYJIBHOTO KOHTPOJIIO: IOTOYHE OI[IHIOBAaHHS Ta BHUKOHAHHS
MOJYJIbHOI KOHTPOJIbHOT pOOOTH y MUCHMOBIH (hopMi, CyMapHHl pe3yJIbTaTh SIKUX
omiHThCs 3a 100-0a1bHOIO MIKAIOK 32 KOKHUN MOTYJIb.

dopma TIJICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO: €k3ameH. Jlo ex3ameHy
JIOMYCKAIOThCS CTYJEHTH, SIK1 BIAMpaAlOBAId MPOMYIICHI 3aHATTS 1 BUKOHAIIU




MOYJIbHI KOHTPOJIbHI pOOOTH.



1 cemectp

Po3noaia 6aais, siki oTpUMYIOTH 3100yBayi BUIIOI OCBIiTH (MOAYJIb 1)

MopyabHa
IloTouHe OLIHIOBAHHS Ta CAMOCTIiliHA po0oTa | KOHTpPOJbHA | Cyma
pobGora
T1 T2 T3 T4 TS5 T6
5 5 5 10 5 10 60 100

Po3noaia 6aiB, siki oTpUMYIOTH 3100yBayi BUIIOI OCBITH (MOAYJIb 2)

MonayabHa
IHoTrouyHe OoiHIOBAHHA Ta cCaMOCTiiiHA po0oTa | KOHTpPoJbHA | Cyma
poboTta
T1 T2 T3 T4 T5
10 6 7 10 7 60 100

OuiHlOBaHHS OKPeMHMX BH/IIiB HABYAJIbHOI POOOTH 3 TUCUMILIIHA

Moayas 1 Moayab 2
Bua gisabHoOCTI MakcumainnHa MakcumainnHa
3;[06yBaq.a BHILOT KilbKiCTE KUIBKICTH OalliB KilbKicTs KiJIBKi'CTB
OCBiTH (cymapHa) OasiB
(cymapHa)
JlabopaTopHi 3aHATTS
(momyck, BUKOHAHHS Ta 5 40 5 40
3aXHUCT)
MonaynbHa KOHTPOJIbHA 1 60 1 60
pobota
Pa3om 6 100 6 100

Kpurepii oniHroBaHHA MOAY/JIbHOI KOHTPOJIBHOI po00TH
BukoHaHHS MOYJIBHUX KOHTPOJILHUX POOIT 3A1MCHIOETHCA B MUCHMOBIi (200
eJIEKTPOHHI1) popmi. Moy nbHUI KOHTPOJIb 3HAHB CTYJIEHTIB 31HCHIOETHCS MICIIS

3aBCPIICHHA BUBUCHHSA HABYAJIbHOI'O MaTepiany 3MICTOBOT'O MOJYJIA.

[Ipn BU3HAYEHHI OILIHKU 32 MOJYJIh BPaXOBYIOTHCS Pe3yJbTaTH MOIYJIHLHOTO
KOHTPOJILHOTO OLIIHIOBaHHS Ta MOTOYHOTO KOHTPOJIIO 1]l YaC HABUYAJIbHUX 3aHSITh,
pe3yJbTaTH J1abopaTOPHUX POOIT, CAMOCTINHOT Ta 1HUBIAYaIbHOI pOOOTH.

Ha BuKOHAaHHS THMCHMOBOTO KOMIIOHEHTAa MOJYJIBHOTO KOHTPOJBHOTO
OIL[IHIOBAHHS BIJBOJUTHCS 2 aKaJeMIYHUX TOAWH. 3100yBau OCBITH, SIKMM HE
3’SIBUBCSI HA MOJAYJBHUM KOHTPOJIb, MOKE MPOUTH HOTO OAATKOBO y BU3HAUYCHUHN

Kadeporo TEPMiH.




MonynbHa KOHTpOJIbHA POOOTa MICTUTh TEOPETUYHY 1 MPAKTUYHY YACTUHH,
omiHOeThCs y 60 6amniB. Teopernyna yactuna — 20 6aniB. [Ipaktuuna yactuna — 40
OautiB.

[TimcymMKoBa MOJyJbHA OIliIHKA 3 HABYAIBHOI AUCIUILIIHA BU3HAYAETHCS SK
cepenHe apuMEeTHIHE Pe3yJbTaTiB yCiX MOIYIHHUX KOHTPOJIB Ta BUCTABIISIETHCS
3a 100-6anpHOIO mKajaor, mkainow €KTC Tta HallloHAJIBHOIO IIKAIOIO.

3n100yBau, SIKHil 3a pe3yJibTaTaMd MOAYJIbHUX KOHTPOIIIB oTpuMas Bix 0 1o 34
OaliB, TOBHMHEH JIO TMPOBEJICHHS TIJCYMKOBOTO CEMECTPOBOIO KOHTPOJIIO
NOKpAIIUTH 10 OI[IHKY IMpUHAWMHI JI0 MOKa3HMKa He MeHuue 35. be3 Takoro
MOKpAIEHHSI BIH JI0 CEMECTPOBOTO KOHTPOJIIO HE JIOMYCKAEThCS.

Kpurepii ouiHloBaHHA NMiICYMKOBOI'0 CEMECTPOBOI0 KOHTPOJIIO

[TimcyMKoBU ceMECTpOBUN KOHTPOJb 3 JUCHUILTIHK «MoJaeJl0BaHHA Ta
ONTUMI3alif TeJeKOMYHIKaIIliHUX cCHCTeM» 3MIIMCHIOETBCS Y (OpMI CK3aMEHY.
Ex3amen mpoBomuThes B ycHiil dopmi. Orinka BuctaBiseThes 3a 100-6ampHOIO
IIKAJIO0 Ta HaIllOHAJbHOIW 4-0albHOIO IKajaor. BimomicTe pe3ynbTaTiB
odopmiroeThes 3a cucremoro ECTS.

O11iHKa «B1JIMIHHO» BUCTABJISETHCS, SKIIIO IT1/1 4ac IPOBEACHHS €K3aMeHy OyI10

BUSIBJICHO:

1. HasBHICTB y CTy/€HTa BCEOIUYHUX, IOBHUX, INIMOOKUX IHTETPOBAHUX 3HAHb
pOorpaMoBOro  Marepiaay, BMIHHS BUIBHO BUKOHYBaTH 3aBJIaHHS
3alpONOHOBAHOIO BAPIAHTY.

2. BMmiHHsA cTyJgeHTa B NHUCHMOBIM Ta YCHIA (OopMi YITKO, BHUYEPIIHO 1
MPaBUJILHO BUKJIACTH BIAOBIAI HA MUTAHHS 3aITPOIIOHOBAHOTO BapiaHTYy.

3. I'miboke pO3yMIHHS CTYJEHTOM B3a€MO3B’A3KYy TOJIOBHHX TOHSTH 1
MOJIOKEHb MPEAMETa, PO3YMIHHS 3HAUYEHHS ITUX TOJOXKEHb 1 MOHATH s
MaiOyTHBOI TTpodecii.

4. Bucoxuii piBE€Hb MATOTOBICHOCTI CTYJIEHTA 3 MUTaHb KYPCY 0 MOAATBIIOT
poOOTH HaJl BIOCKOHAJICHHSIM PiBHS CBOET podeciitHol kBamidikariii.

VY BIANOBIJAX CTYACHTIB HE Ma€e OyTH 3HAYHUX MOMIIOK. BilIMiHHO BUKOHaHa

po0O0Ta IEMOHCTPYE HASBHICTh Y CTY/JAE€HTA TBOPUMX 3/110HOCTE.

OmuiHka «100pe» BUCTABISETHCS, KOIU CTYJICHT BIAMOBIB HA BCl 3alUTAHHS,
3aCBOIB BCIO HaBYaJIbHY IpOrpamy Kypcy. Y BIANOBIJAX, SIKI OLIIHEH1 HA «100pe»,
MOXJIMBa HE OLIbII SK OJHA HE3HAayHa IIOMHJIKAa abo0 BHSBICHO JEKUIbKa
HeTouHOCTeH. CTYIEHT CIPOMOXKHUU 3 JIOTIOMOIOIO JIITepaTypu JIKBIAYBAaTH BCl
HEJIOJIIKU Y BIJIMOBIASX.

O1miHKa «3a70BIJILHO» BHCTABJISETHCS, KOJW CTYJCHT JaB BIANOBIII Ha
MUTAHHS BCIX 3aB/IaHb, aJI€ MPU I[bOMY MOXYTh MPOSIBUTUCS TEBHI MPOTATUHU Y
3aCBOEHHI MPOTpamMu Kypcy. Y BIAMOBIINX, K1 OI[IHEHI Ha «3aJI0BIILHOY», MOXKYTh
3yCTPITHCS HE OLIbIIe SK OJHA Tpyda MOMIIIKA a00 NEKiThbKa 3HAYHUX Ta ICTOTHUX
HETOYHOCTEM.

OuiHka «HE3aJ0BUILHO» BUCTABIISIETHCS 3a BIJIOBI/b, KA 3aCBIAUYE IMPO
HAsSBHICTh Y CTYJCHTA BEJIMKUX Ta CYTTEBUX NPOTAIMH y 3HAHHSIX OCHOBHOTO
MaTtepiany Kypcy, a y HasiBHUX HOro BIANOBIAAX € SIK MPUHIMIOBI, Tak 1 rpyOil
TTOMUJIKH.



[lepeBeneHHsT pe3yNbTaTiB, OTPUMAHUX 32 HAIIOHAIBHOIO 4-X OaJbHOIO
mkaigow y 100-OanpHy mIKady OIIHIOBAaHHS B Ta mKainy 3a cucrteMoro ECTS
3MIIACHIOETHCS 32 HACTYITHOIO CXEMOIO:

[MIxana ominroBanusa: HamioHaabHa Ta ECTS

kaina Hudepenuiioana | Heaudepenmiiorana |  Min.6an-
€KTC 1IKasna IKasna Makc.0an
A BiaminaO 90-100
B 82-89
Jlobpe
C 3apaxoBaHO 74-81
D 64-73
3a/10BUTbHO
E 60-63
Fx 35-59
HezanoBinsHo He 3apaxosano
F 0-34

3a OaxxaHHSM CTyJIEHTa pe3yJbTyroda MiJCYMKOBa €K3aMEHalliiiHa OIliHKa
MOXke OyTH BH3HAYE€HA SK IHTETpOBaHA OIlIHKA 3aCBOEHHS BCIX T€M JUCIUIUIIHU 1
KUIBKICHO JIOPIBHIOE CEpeHHOMY apu(MEeTHUHOMY OaliB, OTPUMAHUX 32 KOXKHUUN
MOJIYJIb.

CryneHT, kUil OTpuMaB 3a pe3yJbTaTaMy MiJCYMKOBOTO KOHTPOJIIO OITIHKY
«He3anoBuTbHOY (1-34 Ganis, F), 3000B's13aHMi MPONTH TOBTOPHUN KYpPC BUBUCHHSI
NUCIHHUIUIIHY 1 CKJIACTH €K3aMEH.

Pe3ynbTaT miacyMKOBOTO KOHTPOJIIO 3HAHB 3aHOCATHCS 10 €K3aMEHAIIHOT
B1JIOMOCTI.



6. MIPOT'PAMA HABYAJIbHOI JUCHUILJITHU

6.1. 3micT HaBYAJIBLHOI AUCHHUILIIHA
CEMECTP 1

Moayas 1
Tema 1. 3acanvui npunyunu npoexmyeanus cucmem nepeodasants inghopmayii.
Cucremu, BenuKi (CKIaaH1) CUCTEMH. 3araibHi BiIOMOCTI PO MPOCKTyBaHHSI.
Cxema mpouecy mNpoekTyBaHHS. MaTtematnuyHe  (GOpMyJIIOBaHHS — 3a1a4y
ONTUMAJIBHOTO TpOeKTyBaHHS. OOIPYHTYBaHHA BUXIJHUX AaHUX JJII CUHTE3Y.
3arajibHa XapaKTepUCTUKA 3a7a4l BEKTOPHOTO cuHTe3y. OCOOIMBOCTI MOCTAHOBKHU
3a/a4yl MpU JUCKPETHOMY BHOOpI CHCTEMH ONTHMI3allil MapaMeTpiB 1 CHHTE31

CTPYKTYPH.

Tema 2. Mamemamuuni 0CHOBU ONMUMATHUX CUCTIEM.

OCHOBHI TMOHATTA 1 BHU3HAYEHHS TEOpili AaBTOMATUYHOIO KEpyBaHHS.
[TocTanoBka 3amaui 1 po3rIAN JASSKUX KPUTEPIiB ONTUMAIBHOCTI. DYHKITIOHAH,
Bapiarii 1 ixui BmactuBocTi. PiBassHHS Eitnepa. [lpunnunu makcumymy. Cunres
MPUCTPOIO YIPABIIHHS ONTUMAILHOI 32 MIBUAKOMIEIO JTBOKOHTYPHOI iTepariiiHol
CHUCTEMU Ha OCHOBI MPUHITAITY MAKCUMYMY .

Tema 3. Mamemamuuni memoou cKaiapHo2o CuHmesy CMPYKMYpu i CKAIAPHO20
OUCKpEemHO20 UOOPY CUCTEMU.

3aranpHa XapaKTEPUCTUKA 3a7ad 1 METOJIIB CKAIAPHOTO CHHTE3Y CTPYKTYpH
cuctemMu. CHUHTE3 CTPYKTYpH Ha OCHOBI TeOpii CTAaTUCTUYHUX PIIICHb.
3acTocyBaHHA TEOpii CTATUCTUYHHUX pIMICHh MPU HEMOBHUX AamnpiOpHUX JIaHUX.
Cunre3 BusBHUKA curHamy. CuHTE3 M-KaHAIBHOI CHCTEMH BIITBOPCHHS
6e3nepepBHUX TOBigoMIIeHb. CKaISIpHUN AUCKpeTHUH BUOip. J(MckpeTHmii BUOIp
CHUCTEMH.

Tema 4. Memoou b6e3ymoenoi minimizayii. Memoou ons (hyrKyiti 0OHi€l 3MiHHOT ma
0151 (hyHKYIl Oazamvox 3MIHHUX.

Metoau nns dbyHkiii oaniel 3minHoi. [lomyk HymiB GyHKIT O/THIET 3MIHHOI.
Mertoau omgHOBHUMIpHOi MiHIMi3arii. Metonu mns ¢GyHKIIH 0araTbox 3MIHHHX.
3acTocyBaHHS METOMIB 13 3ICTaBJIEHHSAM 3HAaueHb GyHKIII. MeTroa momyKy
OaratorpanHuky. Hernanka ontumizaris.

Tema 5. Memoou 6e3ymoenoi minimizayii nepuio2o ma opy2020 nopsioky.

Meromu s rnaakux (QyHKIiM Oarathbox 3MIHHMX. MojiellbHa cXema
MiHIMI3aIli raagkux (QyHkiii. 30DKHICTE MOJACIBHOT cxeMu. MeToau Mepiioro
nopsiAaKy. Metoau apyroro nopsiaky. Ctparerii Jyisi 3HaKOHEBU3HAYEHO MaTpPHII
['ecce. HproTOHIBCHKI METOIH 13 3BUYAITHO-PI3HUIICBOIO alTPOKCUMAITIETO.

Tema 6. 3acanvua xapakxmepucmuka Memooie 6eKMOPHO20 CUHMES).

Oco0auBOCTI BEKTOPHOIO CHHTE3y B MOPIBHSAHHI 31 CKaJIsIpHUM. MeTou,
3aCHOBAHI Ha BBEJICHHI PE3YyJIbTYIOUOr0 MOKa3HUKA SIKOCTI. MiHIMaKCHI METO/IH.
Merton, 3acHOBaHMI Ha BBEICHHI MOKa3HUKA €(PEKTUBHOCTI. MeToj| TOJIO0BHOTO



KpuTepito. MeToJ TOCTIIOBHUX IMOCTYIIOK. 3aCTOCYBaHHS METOJIB EKCIIEPTHHUX
otiHOK. [TOpiBHAHHS PI3HUX METOIB BEKTOPHOTO CUHTE3Y.

Moayasb 2
Tema 1. EkcmpemansbHi cucmemu agmomamuidno20 YnpaeiiHHsL.

ExcrpemanbHi CUCTEMU aBTOMATHYHOIO yrnpaBiiHHSI. CaMOHAIaroKyBaibHi
CAY 3 ontumizaiiero guHaMmiuHuX pexuMiB. CamonanaromxyBanHi CAY 3
ONTHUMI3AIIE€I0 CTATUCTUYHUX PEXKUMIB. MeTOau TMOIIYKy eKCTpeMyMy (GyHKIIT J.
Meronu BU3HAYECHHSA ITOX1THHUX J. Oco0nuBocTi TOCIIIKEHHSA
CaMOHAJIaro/KyBaJIbHUX CHCTEM aBTOMATHUYHOTO yrpaBiiHHSA. CaMoopraHizyroui
CUCTEMH aBTOMATUYHOTO ympaBiiHHS. [IOHATTS TPO caMOHaBUYadbHI CHCTEMH
ABTOMATUYHOTO YIIPABIIHHS.

Tema 2. Po3pobdxa aneopummis po3paxyHKy NOKA3HUKIE eqheKmUGHOCmI cucmemu
VIPABAIHHIA Mepedcamu meaeKOMYHIKayii i3 3acmocy8anHiImM Memooy eKCnepmHux
OYIHOK.

Metonu oOpoOku iHpopMallii, oepxKaHoi Bl eKcrepTiB. MeTou nepeBipku
MOTO/DKEHOCTI 1 BIPOTIIHOCTI €KCHEPTHUX OIlIHOK. Po3paxyHOK BaroBux
Koe(]iIieHTIB npu o0y 10B1 ONTUMAJILHOT CHUCTEMH yIIpaBIIiHHS
TeJIeKOMYHIKalIfHUMH Mepekamu. OCHOBHI METOJU BBEJACHHS PE3YJIbTYIHOUOTO
MOKa3HWKA SIKOCTI. Bu3HaueHHs y3arajJbHEHOTO KPHUTEPII0 ONTUMAIBHOCTI 3
ypaxyBaHHSM BaroBHX KOE(IIIEHTIB MPU MPOCKTYBAaHHI CHUCTEMH YIIPABIIHHSA
TEJICKOMYHIKaIlIHHIMHI MEPEKaMHU.

Tema 3. Onmumizayia inghopmayitinoi mooeni i€papxiyHoi cucmemu YnpaeiiHHs
MENeKOMYHIKAYTUHUMU MEPEHCAMU.

Kputepii edekTuBHOCTI poOOTH CHCTEMH YIpaBliHHA. MareMaTtuyHe
MOJIEJIFOBAHHS TIPOIIECY YIIPABIIHHS MEpeKaMu TeleKoMyHiKatliil. @opMytoBaHHS
OoOMeXeHb, SIKI HAKJIAJal0ThCS Ha MapaMeTpu 1 XapaKTePUCTUKH MATeMAaTHYHOT
mozaemi. Krnacudikamiss aerepmiHoBaHMX 3adad  onrtumizamii.  Kmacudikarris
BEKTOPHUX KPHUTEPIiB ONTUMAIBHOCTI. YpaxyBaHHS BUIIAJKOBUX YHHHHUKIB B
3aj1ayax onTuMizari.

Tema 4. Mamemamuune moolentosannsi npoyecy 6iOHOBIEHH (DYHKYIOHYB8AHHA
MeneKOMYHIKAYILUHOL Mepedici 8 pedcumi Ha036UUAIHUX CUMYAYILL.

CuHTE3 ONTUMAJIBHOT CUCTEMH YIIPABJIIHHS TEJICKOMYHIKAIMHUMH MepexaMu
3a IBOMa MOKa3HUKaMH sIKOCTI. J{uckpeTHuit Bubip cucremu. CUHTE3 ONTUMAIBLHOT
CUCTEMHU YTIPABIIIHHSA 13 3aCTOCYBaHHSIM YMOBHUX KPUTEPIiB MEpeBary.

Tema 5. Imimayitine moldenrosanus ckaaouux cucmem. Bunpobyeamns i
excniyamayis.

XapakTepucTUKa METOJ[IB MOJICTIOBaHHS CKJIagHuX cucteM. Ertanu Ta
NPUHINANK IMITAIlIHHOTO MOJENOBaHHA. [IpuHIMIIM TOOYI0BH MOJCITIOIOUNX
aNropuT™MiB. MoOJENIOBaHHS CHUCTEM Ta MEPEX MAcOBOrO OOCIyrOBYBaHHS.
Texnonoriuni eTanu BUMPOoOOBYBAHHS 1 €KCILTyaTallii iMiTallIHHUX MOJAEIICH.

6.2. CTpykTypa HaBYaJIbHOI JUCUMUILIIHA
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Moayas 1
Tema 1. 3aranbHi NPUHIUIIN TPOEKTYBAHHS 7 2 5
CUCTEM MepesiaBaHHs iHhopmariii.
Tema 2. MaTtemaTH4HI OCHOBH ONTUMABLHUX 9 2 2 5
CUCTEM.
Tema 3. MaTtemMaTU4HI METOAM CKaJSPHOrO
CUHTE3y  CTPYKTypdu i  ckamsapHoro | 9 2 2 S
JIMCKPETHOTO BUOOPY CUCTEMHU.
Tema 4. Metoau Oe3yMOBHOI MiHIMI3aILi.
Metonu ais QyHKUiM oxmiei 3minnoi ta i | 12 2 4 6
dbyHKI1IH 6araTboX 3MiHHHX.
Tema 5. Meroau 0e3yMOBHOI MiHIMI3aIil 10 2 2 6
MIEPIIOTO Ta APYTOTO MOPSAKY.
Tema 6. 3aranbHa XapakTEPUCTHKAa METOJIIB 29 4 4 14
BEKTOPHOT'O CUHTE3Y.
Pazom 3a monyns 1 | 69 14 14 41
MoayJsb 2
Tema 7. Excrpemanbhi cuctemu | 24 4 4 16




ABTOMATHUYHOTO YIIPABIIHHS.
Tema 8. Po3poOka alropuTMiB pO3paxyHKY
HOKa3HI./IKiB e(EeKTUBHOCTI CUCTEMH | 1 2 2 6
YOPaBIIHHS MeEpeXaMu TeJIeKOMYyHIKamil 13
3aCTOCYBaHHSIM METOJY €KCIIEPTHHUX OIlIHOK.
Tema 9. OnTumizaris iHGOpMaLiifHOT MoIen1
iepapxiuHoi CHCTEMH ympasniansg | 10 | 2 2 6
TEJEKOMYHIKAIIITHUMH MEPEKaMHu.
Tema 10. MaremaTnuyHe MOJEIIOBAHHSA
po1ecy 'BiI[I.-IOBJ'IeHH}I byHKIIIOHYBaHHS 12 5 4 6
TEJICKOMYHIKAIlIMHOT ~Mepexki B PeXUMi
HaJ[3BUYAHUX CHUTYAaIIii.
Tema 11. ImiTariiine MoaeIIOBAaHHS CKJIATHUX 3 2 6
cucteM. BunpoOyBaHHS 1 eKCIUTyaTarfisl.
MopynbHa KOHTpOJIbHA poOoTa 2 2

Pazom 3a Moy 2 | 66 14 12 40

Pazom | 135 | 28 26 81
6.3. Temu J1a00paTOPHUX 3aHATH
Ne Kine-
Hasga Temu KICThb
3/m
TOJINH

1 |IlocraHoBka 3amad onTUMi3amii Ta iX pO3B’s3yBaHHSI 3a
nomomoroto Python. TloOymoBa marematwuHoi Mojeni 3amad 2
onrtuMizarii. Orisit MoTyJTro SCipy.optimize.

2 | 3HaxO/KEHHS EKCTPEMYMY GYHKIIHA. Bukopucranus 2
scipy.optimize.minimize 3 010m10Teku SciPy.

3 | Meroan omHOBUMIpHOI MiHIMI3allil HYJIbOBOrO MOpAAKY. Meroa
auxoromii. Meroa 3010TOrO Tmepepizy. MeToa KBaJIpaTHYHOI
anpokcumariii. Merog ®@i6onauui. MeTo mopo3psAIHOTO MOITYKY. 4
Buxopucranns scipy.optimize.minimize scalar 3 06i6mi0TeKn
SciPy.

4 | Metoau OgHOBUMIPHOI MiHIMI3aIlli MEPIIOTO 1 APYTOTO MOPSIKY.

Meton cepennboi TOouku. Meron xopa. Meron Herortona. A
[lopiBHsUIBHUN  aHAN3 METOJIB  OJHOBUMIPHOI  MIHIMI3AIli
YHIMOAAJIBHUX (DYHKIIIH.

5 | Meroaun 0Oe3yMOBHOI OaraToBUMIpHOi MiHIMI3amii. MeTtox
MOKOOPJAMHATHOTO  ciycky. Metoax koHpirypamin (Xyka- 4
JlxuBca). MeTon MNOKOOPAMHATHOIO CIYCKy 1 Meroa Xyka-

Jl>xuBca.
6 | I'pamientHi MeToan 0€3yMOBHOI OaraTOBUMIpHOI MiHIMIi3allii. 2
7 | Po3p’s3yBaHHsA 3amad yMOBHOI MiHiMmizanii. Meton mrpadHux 2

¢ynkmiil. Meton 6ap’epHux QyHKIIIMH.




Po3B’s13yBanHs 337124 JiHIHHOTO MporpaMyBaHHsA. Bukopuctanus

scipy.optimize.linprog 3 6i0miorexku SciPy mus po3B’s3yBaHHS 2
3aJ1a4 JIIHIHHOTO MPOTrpaMyBaHHSI.
MareMaTuyHe MOJICTIOBAHHS TPOIECY YIPABIIHHSI MepeKaMu
TeJIeKOMyHiKalid. Po3paxyHkH MOKa3HHKIB  €(QEeKTUBHOCTI 4
CUCTEMH  YIOpPAaBIIHHA  MEpeKaMH  TCICKOMYHIKaIii 13
3aCTOCYBaHHSM METOJIy €KCIIEPTHUX OIiHOK.

Pa3zom 26




6.4. Camocriiina po6ora

Ne Kine-
j Hasga temu KICThb

3/m
TOJINH

1 |3aranpHl TOPUHIMON TNPOEKTYBAaHHS CHUCTEM IepelaBaHHs 5
iHdopmarii (CIII).

2 | MarematnuHi OCHOBHU ONITUMAJILHUX CUCTEM. 3)

3 |MaremaruyHi METOAM CKAISPHOTO CHHTE3y CTPYKTypu 1 5
CKaJIIPHOTO TUCKPETHOTO BUOOPY CHCTEMH.

4 | Meroau Ge3ymoBHOI MiHiMI3alli. Metoau ans GyHKIIN OfHIET 6
3MIHHOI Ta sl GYHKIINA O0araTb0X 3MiHHHX.

5 | Meroau 6e3yMOBHOI MiHIMI3aIlli MEPIIOTO Ta IPYTOT0 MOPSIKY. 6

6 | 3arasibHa XapakTEPUCTHKA METO/IIB BEKTOPHOTO CHHTE3Y. 14

7 | EKcTpeMalibHI CHCTEMH aBTOMATUYHOT'O YIPABIIIHHS. 16

8 | Po3pobka airoputMmiB po3paxyHKYy MOKa3HUKIB €(EeKTHUBHOCTI
CUCTEMHU  VYIOpPABIIHHSA  MEpeXamMH  TEJeKOMYHIKalli 13 6
3aCTOCYBaHHSM METOJy €KCIIEPTHHX OITIHOK.

9 | Onrtumizanis  iHGOpMaIiiiHOT MoJel 1€papXidyHOi CHCTEMH 6
YIPABJIIHHS TEJIEKOMYHIKAIIHHUMU MEpekKaMHu.

10 | Maremaruune MOJIEJIFOBAHHS po1iecy BI/THOBJICHHS
(GYHKIIOHYBAaHHS  TEJICKOMYHIKAIIMHOI Mepexi B  PEeXHMI 6
HaJ[3BUYAWHUX CUTYaIlIl.

11 | Imitariiine MOJETIOBAaHHS CKJIAJHUX cUcTeM. BumnpoOyBaHHA 1 6
eKCIUTyaTaIllisl.

Pa3zom 81




7. IHCTPYMEHTU, OBJIAIHAHHSA TA IIPOI'PAMHE
3ABE3IIEYEHHS, BUKOPUCTAHHSA AKUX ITEPEJIBAYA€
HABYAJIbHA JUCHUIIVITHA
Texuiuni 3acobu Ta 006IaAHAHHA: MYJIBTUMEIIHHUI POEKTOP, KOMII ‘FOTE.
OO6uagHaHHA: IEpCOHANIbHI KOMIT IOTEPH, HOYTOYKH, MJIaHIIETH, BEO-KaMepH.
[Iporpamue 3a6e3nedyenns: MS Power Point, MS Excel, Python, maremaTuuni

MaKeTH MpUKIaTHuX mporpam Mathcad, Matlab.
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