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3arBepmkeHo Buenoro Pamoro MikHapogHOTO TYMaHITapHOTO YHIBEPCUTETY
(mpoToxoi Ne 6 Bix 3 6epesns 2025 p.).

PozenBaccep JI.M., Conocrka I[.M. MoaemoBanHs cucremM:. MeToanuHi
peKoMeHJaNli s CcaMOCTIHHOT poOOTH 3/100yBauiB, SKI HABYAKOTHCS 3a MEPIIUM
(6akanmaBpChbKMM) PpIBHEM BHINOI OCBITH 3a choemianbHicTiIO 172  «EnexrponHi
KOMYHiKallii Ta pamiorextika» [Emexkrponne Bunanns| / PozenBaccep .M., ComoBcbka
.M. Kadenpa xomm’roTepHUX Hayk MUDKHApOJHOTO TYMaHITapHOTO YHIBEPCHUTETY.
Oneca, 2025. - 16 c.

Metoauuni pexkoMmeHjauli 3 Kypcy «MoJentoBaHHS CUCTEM» IMPU3HAYEHO IS
CaMOCTIHHOI po0OTH 3100yBayiB, 10 HABYAIOTHCS 3a MepIIUM (0aKalaBpChbKHUM) piBHEM
3a crienianbHICcTIO 172 « EnexTpoHHI KOMYHIKAIT Ta pallOTEXHIKAY.

MetoauyHl peKoMeH/iallii po3po0JIeHO y BIAMOBITHOCTI 10 HABYAJILHOIO TUJIAHY
ocBiTHRO-TIpodeciitnoi  mporpamu  «Komm’rotepHi  mepexxi Ta  [HTepHeT» 31
cnemiaabHocTi 172  «EnexTpoHHI KOMyHIKamii Ta paaioTexXHikay. Marepiaau
npu3HaYeHo Juisi 3700yBadiB (akyabTeTy KibepOe3neku, MporpaMHOi 1HXeHepii Ta
KOMIT FOTEpHUX HayK M1>KHapOAHOTO T'yMaHITapHOTO YHIBEPCUTETY.

Hucrumutina «MogentoBanHs cuctem» (hopmye y 3100yBadiB HEOOXITHUN 0OCST
TEOPETUYHUX 1 MPaKTUYHUX 3HAHb MPO CUCTEMHE MOJEIIOBAaHHA Ta raiay3b HOro
3aCTOCYBaHHS B CHCTEMHOMY 1HXKWHIPUHTY, METOJM KOHIIENTYaJIbHOTO MPOCKTYBAHHS
Ta (DYHKIIOHAJIbHUWA aHaJl3 TEXHIYHOI CUCTEMH, (OpMy€ 3HAHHS 3 APXITEKTYPHOI'O
MOJIEJIIOBAHHS CUCTEMH Ta 11 CUHTE3Y.

[Ipy BHBYEHHI JUCUHUIUIIHK OCOOJMBY YyBary MpPUAUICHO TEOPETUYHOMY Ta
EKCIIEPUMEHTAILHOMY JIOCII/DKCHHIO, PO3pOOIIl Ta BUKOPUCTAHHIO MAaTEMATHUYHUX
MOJIeJIell CHUCTEeM 1 MPOIECiB, MAaTEMAaTUYHUX METOJIB, a TaKOX OTPUMAHHIO 3HAHb,
OCHOBHHUX TIOHSITh, TOJOXXEHb Ta OCOOJMBOCTEM MAaTeMaTUYHOIO MOJEIIOBAHHS,
3aCBOEHHSI TEOPETMYHMX 3HaHb 1 (OPMYBAHHIO MPAKTUYHUX HABUYOK 3 OCHOB

MOACIIOBAaHHA CUCTEM Ta MCPCK.



1.  OIUC HABYAJBHOI JUCHMUILITHA

CrnemiansHicTh — 172 «EneKTpoHHI KOMYHIKAIIil Ta paloTEXHIKa»

. ["amy3b 3HaHb, HAIPSAM XapaKTepUCTUKA HABYAJIbHOI
HaiimenyBanus , , :
. M1ITOTOBKU, OCBITHBO- AUCIUITIITHA
IMOKa3HUKIB iy oo s
KBaTi(iKaliiHUN PiBEHb JIeHHa (hopMa HaBYaHHSI

["anmy3s — 17 «EnexTponika,

aBTOMAaTH3alllsl Ta CICKTPOHHI Bubipkosa

KinpkicTh KpeuTiB — KOMYHIKaITii»

6

Pik miarotoBku:

.. CreniajgpHICTh — 3-it
3arajpHa KUIbKICTh

romuH — 180 172 «EnexTpoHHI KOMYHIKAIi Cemectp

Ta paJioTeXHIKa» 6-ii

Jlexmii

40/12 ron.

[IpakTryH1, cCEMIHAPCHKI

40/12ron.

JlabopaTopHi
MoBa HaBUaHHSA —

PiBeHb BUIIOT OCBITH — -

YKpalHChKa . . -
nepiuii (0akaaaBpChKHiA) Camocriiina po6oTa

Ta 1HJIUBIAyaJIbHI 3aBJAaHHS

100/156 rop.

Bun koHTpOIITIO:

31K

CohoronHimHi crpaterii MalOyTHHOTO OpIEHTYIOTBCA Mepll 3a BCE Ha HOBI
TEXHOJIOT1i, a caMe Ha PO3BUTOK 1 MU(POBI3allif0 METOIIB Ta THCTPYMEHTIB CHCTEMHOTO
MPOCKTYBaHHS CKIaAHUX 00’ekTiB. HOBI TEXHONOTIi CHCTEMHOTO MOJEIIOBaHHS,
NPOEKTYBaHHS Ta YIPABIIHHA CTalOTh BCE OUIBII aKTyaJlbHUMHU 1 3aTpeOyBaHUMHU Ha
puHKy mpaiii. [IpeqMeroM TUCIUILIIIHK € aHai3, TEOPETUYHE Ta EKCICPUMEHTAJIbHE
JOCITIKEHHS, pO3p0o0Ka Ta BUKOPUCTAHHS MaTEMaTUYHUX MOJIEJIEH CUCTEM 1 MPOIIECIB,
MaTeMaTHYHUX METOJIB, a TaKOX HaJaHHS 3HaHb, OCHOBHUX IMOHSITH, MOJOXKEHb Ta
0COOMBOCTE MAaTeMaTUYHOTO MOJEIIOBAHHS, 3aCBOEHHS TEOPETUYHHUX 3HAHb 1
dbopMyBaHHS MPAKTUYHUX HABUYOK 3 OCHOB MOJIEIIOBAHHS CUCTEM Ta Mepex. Ha kypci




PO3TISAAIOTHCSI METOIU CUCTEMHOTO MOJIEIOBAHHS Ta iX 3aCTOCYBAHHS B CUCTEMHOMY
IH)KUHIPUHTY; METOJM KOHIIENTYyaJIbHOTO TMPOCKTYBaHHS; (PYHKIIOHAJIBHUN aHalli3
TEXHIYHOI CUCTEMU; apXITEKTypPHE MOJIEIIOBAHHS TEXHIYHOT CUCTEMHU; CUHTE3 TEXHIYHOT
cucreMu. Jlis BUKOHAHHS 3aBAaHb Kypcy 3700yBadl MarOTh 3MOTY BUKOPHUCTOBYBATH
cydacHe Biakpute nporpamue 3a6e3neuenns GNU Octave ta Scilab.

MeTor0 TUCHUIUIIHU € TpUI0aHHs 37100yBayaMi 3HaAHb TEOPETUYHHX 1 MPAKTUIHUX
OCHOB METOJIOJIOTIi Ta TEXHOJOTll MOJEIIOBaHHS y TMPOIeci JIOCHIIKEHHS,
NPOEKTYBaHHS Ta eKCIulyaTamii 1HGOpMaIlliiHUX CHUCTEM, TMPOAYKTIB, CEpBICIB
1H(QOpMAIIITHUX TEXHOJIOT1H, Ta 1HIIMX 00’ €KTIB TPOQECIHHOT TISITBHOCTI.

[lepemymoBamMu 11 BUBYCHHS JWCIUIUIIHA € 3HAHHS 1 BMIHHSA, OTpUMaH1
3100yBaueM IpH BUBYEHHI HABUAJIBHUX IuCUUIUNH «Buma maremartuka», «Teopis
1H(popmarlli Ta KoayBaHHs», «KoMmI’'toTepHl Mepexi Ta [HTepHeT». 3HAHHS 1 BMIHHS,
OTpUMaHI1 37100yBaueM IpU BUBYEHHI JaHOI HABYAJIbHOI AUCIUILUIIHH, MOXYTb OYyTH
BUKOPHUCTaHI MPU BUBYEHHI HACTYMHUX JMCLMILIIH OaKajaaBpPChKOI MIATOTOBKU Ta MPHU
HaIlMCaHHI BUITYCKHOI KBaji(ikaniiHOi poOOTH. Y paMKax ONMAaHyBaHHS JUCLUILIIHU
«MopenoBaHHA CHCTEM» JIOMYCKA€ThCS MOXJIMBICTh 3apaxyBaHHS CEpTH(IKaTIB
MPOXO/KEHHS JUCTAHIIMHUX YW OHJAWH KypCiB 3a BIAMOBIJIHOI TEMAaTHKOK (3a
HOTIEPEIHIM Y3IOJKEHHSIM 3 BUKJIa1aueM).

3HaHHA, YMIHHA Ta HaBUYKM, HAOyTI T Yac BUBYCHHS JUCIUIUIIHH,
BUKOPUCTOBYIOTHCS MPHU NOJAJTBIIOMY BUBUYEHHI IUCHUIUIIH OaKaJaBPChKOI MIITOTOBKH,
MPaKTUKH Ta HAMCAHHI KBal(iKaiIiHOI pOOOTH.

2. BAIINTAHOBAHI PE3YJIbTATU HABYAHHS

VY pe3ynbTari BUBUEHHS I[i€] HABYAIbHOI JAUCLMIUIIHU 3400yBady Ma€e HaOyTH TaKl

KOMIIETEHTHOCTI.

3Harn:

— METOJI0JIOTII0 Ta TEXHOJOT1I0 MOJIEIIOBAHHS Y IPOLIECT TOCIIIKEHHS;

— METOJM Ta 3aco0M MPOEKTYBAaHHS Ta €KCIUTyarTalii 1HQOpMaliIiHUX CHCTEM,
MPOJYKTIB, CEPBICIB 1H(GOPMAIIIHHUX TEXHOJIOTIH B TIpolieci MpodecitHol AsUTbHOCTI;

— QJITOPUTMH MOJCIIOBAHHS JJIsl JOCITIDKEHHS XapaKTEPUCTHK 1 CTaHy CKJIaTHUX

CHCTCM.

BwmiTn:

— CTBOPIOBATM Ta JOCHDKYBaTH MaTeMaTW4yHl Ta MOpPOrpaMHiI  MOZENi
OOYHUCTIOBAILHUX Ta 1H(OPMAIIIHHUX TPOIECIB, IMOB’s3aHUX 3 (PYHKI[IOHYBAHHIM
00’€eKTiB npodheciitHOT AISITBHOCTI;



— BHOMpATH Ta MEPETBOPIOBATH MaTeMaTH4HI MOJENI SIBHII, MPOIECIB 1 CUCTEM
JUIs iX e(peKTUBHOI MPOTrpaMHO-anapaTHOl peati3aliii;

— aHaJli3yBaTH Ta BHUOMpaTH OOYMCIIOBAIbHI METOAM PO3B’SA3aHHA 3ajad
MPOEKTYBaHHS 1HPOPMAIIHHUX CUCTEM 32 PI3SHUMH KPUTEPISIMH;

— OIIHIOBATH TOYHICTh OJIEPKaHUX PE3yJIbTaTIB.

3. MIPOT'PAMA HABYAJIbHOI JUCHUIIJITHA

Tema 1. Hayka moge/iloBaHHs.

Berym. [peamer muctummuiing, ii 3micT Ta 3agadi. OCHOBHI BUIU MOJICITIOBAHHS.
3agaya JiHIMHOrO mnporpamyBaHHA. CuMIUIEKC MeETOA. 3agayl  HENTiHIHHOTO
nporpamyBaHHs. ApudmeTnuHi omeparii Ta MareMaTHuHi (YHKIII HaJ YUCIaMHu.
Martpuiii Ta BekTopu. Po3B’s13yBaHHS PiBHSHb, CUCTEM PIBHSIHB, 3HAXO/KEHHS TPAHUIIb,
MOXIJTHUX TOIIO.

Tema 2. Komm’roTepHe Moe/Il0BaHHS.

Knacudikamist 3amau matremMaTH4HOro mnporpamyBanHs. DyHkiii. BBenenHs 1
BUBEJICHHS B JlajioroBoMy pexkumi. OrmnepaTopu KepyBaHHS OOYMCIIOBAIbHUMU
notokamu. DyHkuii reHepauii nceBnoBunagkoBux uucen. ['padiku. J[BoBuMipHa 1
TpuBUMIpHa rpagika. CUMBOIBHE PO3B’sA3aHHS AU(PEPEHIIAIBHUX PIBHSAHb. YHcenbHe
IHTErpyBaHHS.

Tema 3. Moae/l0OBaHHSI CHCTEM Ta MePeK.

[lpunuunu  noOynoBu  Mmoxened.  TexHosoris — MozaentoBaHHs.  Jloriko-
apupmetnye MozemoBaHHA. CTBOpeHHs Moneni. BUKOHaHHA  PO3paxXyHKIB.
MojentoBaHHs ~ NPUKIAJAHUX  CUCTeM. MoJentoBaHHs  JUHAMIYHHUX  CHUCTEM.
MonentoBaHHSI CUCTEM Ta MEPEK TEICKOMYHIKAITIH.

Tema 4. OnTuMizalisi CHCTEM Ta MEpPe:K.

ITonsarTa ontuMmizamii. ba3oBl Bu3HaueHHs U 3aBiaHb ontuMizarii. Criocoou
3aBaHHS MITLOBOT (yHKIII. BukopucTaHHs MeETONIB ONTHUMI3aIii B CHCTEMax Ta
Mepekax — TeleKoMmyHikariii. Po3B’s3aHHsS  omHO- Ta  OaraTOKpUTEpiaIbHUX
ONTHUMI3AIIIMHNUX 3aJa4 JIHIMHOrO, I[IJIOYHCEJILHOTO, HEJIHIMHOTO, CTOXaCTHUYHOI'O
nporpamyBaHHs. ONTUMI3AIlIS CUCTEM Ta MEPEXK TEICKOMYHIKAITIH.



4. CTPYKTYPA HABUYAJIbHOI JUCIHUILJITHU

KinpkicTs roauu
Ha3Bu 3micTOBHX Jlenna hopma . 3a0una hopma .
MOJYTiB i Tem y TOMY 9HUCITi y TOMY 9HUCITi
Yceboro Cawm.|Ycboro Cam.
Jlek. (ITpak.|JIa6. poG. Jlek. [I1pak.|JIa6. poG.
T 1.H
ema 1. Hayia 40 | 10|10 |- 120] 40 | 2| 2 |- |36
MOJICTTIOBaHHS
Tema 2. Kommr’
eMd = ROMITIOTEPHE | 40 1 10 | 20 | - 20| 40 | 2 | 2 | - | 36
MO/ICTFOBAaHHS
Tema 3.
MonentoBaHHS 50 10 | 10 | - [ 30| 50 4 4 - | 42
CHUCTEM Ta MEPEK
Tema 4. O 13aIi
sva s VB 50 |10 | 10 | - [30] 50 | 4 | 4 | - |42
CUCTEM Ta MEPEK
Beporo| 180 | 40 | 40 | - |100| 180 | 12 | 12 | - | 156
[TimcyMKOBHIA KOHTPOJIb — 3aJTIK

5. MIMTAHHA 10 IPAKTUYHUX 3AHATDH

Tema 1. Hayka moae/iloBaHHS.

ApudmernyHi omneparii Ta MareMaTuyHl (DyHKIIT Haj yuciamMu. Marpuui Ta
BEKTOpU. PO3B’s13yBaHHs PiBHSHB, CUCTEM DPIBHSHB, 3HAXOJKEHHS T'PAaHUIb, MOXITHUX
TOILIO.

1. BuxonaiiTe apudmeTruHi oneparlii HaJ MaTPUIIMUA Ta BEKTOpaMU

2. Po3B’skiTh cucTeMy JiHIHHUX anreOpaiuHuX piBHAHb MeTonOM [aycca Ta
3a IOMOMOT010 BOY/TIOBaHUX (DYHKIIIH

3. OOuucHiTh NOXITHY PYHKITT

4. 3HaiaiTh rpaHUIlo GYHKIT

5. BukoHaiiTe cMMBOJIBHE PO3B’sI3aHHS KBaJPATHOTO PIBHIHHS

Tema 2. Komn’roTrepHe Mo1e/Il0BaAHHS.

OyHk1ii. BBeleHHs 1 BUBEJIEHHS B 11aJIOTOBOMY pexumi. OnepaTopu KepyBaHHS
oOuucIroBaTbHUMHU oToKaMu. DyHKINIT reHepallii IceBIoBUNIAAKOBUX yucen. ['padiku.
JlBoBuMipHa 1 TpuBuMipHa rpadika. CHUMBOJIBHE pPO3B’s3aHHS AU(EpEHITIATBHIX
piBHsIHB. YncCeabHEe IHTETpyBaHHS.

1. Hanmumite ¢yHKIiO, ska o04Mciioe (akTopial Yucia 3a JIONOMOTOH
pekypcii Ta nukiny for/while

2. PeamizyiiTe miasioroBuwii BBiJ/BUBIJ: KOPHUCTYBad BBOJWUTH KOE(DIIIEHTH
KBaJPaTUYHOTO PIBHSHHSA, TpOrpamMa BUBOAUTH KOPEHI



3. 3renepyiite 1000 mceBAOBUIAIKOBUX YHUCEN 3 PIBHOMIPHUM PO3MOJIIIOM
[0;1] Ta HOpMansHUM po3noaioM (rand, randn). [loOyyiite rictorpamy

4. Tlobynyiite 3D-rpadik moBepxHi

Bukonaiite yncenbHe iHTErpyBaHHs QYyHKITIT

6. Po3B’soxiTh AudepeHiiiaibHe PIBHIHHS CHMBOJIBHO YHCEIIBHO

o

Tema 3. Moae/IlOBaHHSI CHCTEM Ta MEPEK.

Jloriko-apudmernune  monenmioBaHHsa.  CTBopeHHs — Mojeni.  BukoHaHHS
po3paxyHKiB. MojenoBaHHsI TPUKIATHUX cucTeM. MoJenoBaHHSI CUCTEM Ta Mepex
TeJIEKOMYHIKaIIiil.

1. TMoGynyiite MOriKO-apuMETHIHY MOJICIb MMPOCTOT Yeprr

2. IlpomopemnioliTe TEICKOMYHIKAIIMHY MEPEXKY 3 TBOMA BY3JIaMU

3. BuxonaiiTe MoJeIIOBaHHS IPOCTOI KOMIT FOTEPHOT MEPexi

4. TlpoBeniTh po3paxyHOK XapaKTEPUCTUK TEIEKOMYHIKAIIHHOI MEPEKI

Tema 4. OnTuMi3alisi CHCTEM Ta MEPEK.
[lonsaTrTss  onTumizamii.  Po3B’si3aHHS  o#HO- Ta  OaraTOKpUTEpiaIbHUX

ONTHUMI3ALIMHUX 3aJa4 JIHIMHOIO, I[IJIOYHCEJILHOrO, HEJIIHIMHOIO, CTOXaCTHYHOI'O
nporpamyBaHHs. ONTUMI3AIlis CUCTEM Ta MEPEXK TEICKOMYHIKAIIH.
1. Po3B’spkiTh 3a/auy JIHIHHOTO MPOTpaMyBaHHS: MaKCHMI3yBaTh MpPUOYTOK
pu 0OMEKEHHSX Ha pecypcu
2. Po3B’skiTh 337124y MIJIOYUCETFHOTO TPOTrPaMyBaHHS
3. TloOynmyiiTe OaraToKpHTepiaJbHy ONTHUMI3AIIO0 ISl TEICKOMYHIKAIIHHOT
Mepexi
4. OnTumizyiTe pO3MIIICHHS CEPBEPIB Y MEPEXl 3a KpUTEpieEM MiHIMIZAIlll
CepeaHbOl 3aTPUMKH
5. IlpoBeniTe onTUMi3alil0 HapaMeTpiB Mepexl 3 BUKOPUCTAHHSAM METOAY
MomnTe-Kapiio.

6. CAMOCTIMHA POBOTA

Jlo camocCTiifHOT pOOOTH CTYJEHTIB MO0 BUBYCHHS AUCITUILTIHU «MOJemrOBaHHS

CHCTEM» BKIIOYAIOTHCS:

1. 3HallOMCTBO 3 HAYKOBOIO Ta HABYAIHHOIO JITEPATYPOIO BIATIOBIIHO 3a3HAYCHHX
y Iporpami TeM.

2. OmpairtoBaHHs JICKI[IHHOTO Marepiaiy.

3. IligroToBKa /10 MPaKTUYHUX 3AHSTh.

4. KoHcynbrallii 3 BUKJIaIa4eM MPOTITOM CEMECTDY.

5. CamocTiiiHe onpaIoBaHHS OKPEMHUX MUTaHb HABUAJIBHOI TUCIUILTIHU.



6. IligroToBKa 10 MiCYMKOBOTO KOHTPOJIIO.

TEMATHUKA TA IUTAHHS IO CAMOCTIMHOI INIATOTOBKH TA

IHAUBIAYAJBHUX 3AHATD

Tema 1. Hayka Moae1r0BaHHs.
MopnentoBaHHST 00’ €KTIB, MPOIIECIB 1 ABUII. 3a7a9i MATEMATHIHOTO MOJICTTIOBAHHS.
MonentoBaHHST OpraHi3aitHO-TEXHIYHUX CHCTEM.

1.

OnumiTeh OCHOBHI €Talld MaTEeMaTUYHOI'0 MOJCIIOBAHHS 00’c¢kta abo
nporiecy (BiJ MOCTaHOBKH 3aj1a4l 70 BepHudiKallii MOJIel).

Hagenith npukiianu MojaentoBaHHS (I3UYHHUX, OIOJOTIYHHUX Ta COLIAJIBHO-
€KOHOMIYHUX SIBUIIL.

[TosicHITH BIIMIHHOCTI MK (DI3MYHUMH, MAaTEMaTHYHUMH Ta IMITAlIiHUMHU
MO/ICJISIMH.

SIk1 3amadyl MaTeMaTHYHOIO MOJICIIOBAHHS HaW4YacTiIe BHHHKAIOTH B
1H(pOpMaIITHUX TEXHOJIOTISAX?

OnuuiiTe OCOOJMBOCTI MOJENIOBAHHA OpPraHi3alliHO-TEXHIYHUX CHCTEM
(manpukinan, iHdopmalliiina cucTemMa NiAIPUEMCTBA).

HapeniTe  mpukiagd  YCHIIIHOTO  3aCTOCYBaHHS  MaTEMaTHYHOIO
MopentoBanHs B [T-ramys3i.

Tema 2. Komm’rorepHe Moae/II0BAHHS.
Onepatopu KepyBaHHS OOYHCITIOBaTbHUMHU moToKamu. DyHKIIT TeHepaiii

IICCBAOBUITIAAKOBHUX YUCCII.

1.

[MosicHiTs poboTy omeparopiB kepyBanus: if, switch, for, while, break,
continue. HaBemiTh mpuKIIad MOMHUIIOK.

Onumnite ¢GyHKIIT reHepaiii mceBaoBUIankoBux uyucen (rand, randn,
random.seed) Ta iX 3aCTOCYBaHHS B MOJICTTIOBaHHI.

SAx 3a0e3neyuTd  BIATBOPIOBAHICTH PE3YJIbTATIB TPH BUKOPUCTAHHI
BUITQJKOBUX YUCEI?

HaBenith mpuKiIaan BUKOPUCTAHHS TICEBIOBHUIAIKOBUX ITOCIIIOBHOCTEH
JUTS IMITAIIIHOTO MOJIEIFOBAaHHSI.

Tema 3. Moae/iloBaHHSI CHCTEM Ta MEPeXK.
MopnentoBaHHSI BUTNIAJKOBUX TMPOIECIB Ta PO3B’S3YBaHHS 3a/lad CTATHCTHYHOL
00poOKM TaHUX 1 TOOYI0BH MPOTHO3HUX MOJICIICH.

1.
2.

OnuiiTh METOM MOJIETIOBAaHHS BUIIAJKOBHUX MPOIECIB.
Ak noOyayBaTH NPOTrHO3HY MOJIENb HA OCHOBI CTATUCTUYHUX JaHUX?

3. HaBenith  mpukiaau  3ajad  CTATUCTUYHOI  OOpOOKM  AaHUX Yy



TEJIEKOMYHIKallIMHUX CUCTEMaX.

[TosicHiTh BUKOpuCTaHHS MeTomy Monte-Kapno mius  momaemtoBaHHS
BUITAJIKOBUX IPOIIECIB Y MEpEkKax.

OnuuIiTe MOJIETIOBAHHS YEpr Y TEICKOMYHIKAIIMHUX MEpeKax.

Tema 4. OnTuUMi3zanis cucTteM Ta Mepe:K.
JocnikeHHss  omepariii B Oprafi3allifHO-TEXHIYHHX CHUCTEMax pi3HOTO

IMPU3HAYCHHA, BU3HAYATH iX onTUMaJbHI pOSB,SIBKI/I.

1.

[TosicHITH OCHOBHI METOAW MOCHIPKEHHS OTepaIliii: JiHiiHe, HeJiHilHe,
JUHAMIYHE IPOrpaMyBaHHS.

HaBenith mpukiIagn 3aCTOCYBaHHS ONTUMI3AIll B OpPTaHi3alliiiHO-TEXHITHIX
CUCTEMaX.

Sx BU3HAYUTH ONTUMAJIbHE PIIICHHS B OaraTOKpUTEpialibHIN 3a1a41?
OnumriTek 3a7ja41 ONTUMI3AIlT TEICKOMYHIKAIMHUX MEPEXK.

SAxi METoau BUKOPUCTOBYIOTHCS JUISl CTOXAaCTUYHOI ONTUMI3AIlli B yMOBaXx
HEBU3HAYEHOCTI?

Haenith mpukiaa 3amadl OonTUMIZAIlli MPOMYCKHOI 3aTHOCTI MEpexl 3
O0OMEKEHHSIMH Ha 3aTPUMKY.

7.BUIN TA METOJAU KOHTPOJIIO

Po6oya nporpama HaBUaIbHOI JUCHMILIIHU «MoOJenoBaHHs CUCTEM» niepeadadae

HaCTyrIHi BHIMW Ta MCTOAU KOHTPOJIIO:

Ckianosi
Buau xkonTpoJio R
OINIHIOBAHHA
IToToyHMiT KOHTPOJIb, SIKUH 3A1HCHIOETHCA i Yac MPOBEIECHHS MPaKTHUYHUX
(;1TabopaTOpHMX) 3aHATH, BAKOHAHHS CAaMOCTIHHOI pOOOTH, 1HANBITyaTbHUX 100%

3aBaHb, JOCIIAHOI poboTa 3100yBaya TOIIO

IlincymMKkoBHMii KOHTPOJIb — 3aJIK

MeTtoau I[ial"HOCTI/IKI/I quOHTaJ'IBHe OIMUTYBAHHA, pOSB‘H?»aHH}I MMPaKTUYIHUX 3aBAdHb, TCCTYBAHHSA

3HaHb (KOHTPOJIIO) | 37100yBayiB, HAYKOBI JONOBI/I, pedepaTH, yCHI MOBIJOMIICHHS, 3aJIiK

8. KOHTPOJIbHI IIMTAHHSA

1. II{o Ha3UBAETHCS MOACIUTIO CUCTEMMU?

2. SIki icHy10Th Kacudikarii Moaeneit?

3. SIki iCHYIOTh cITOCOOM MOOYJ0BH MOAEIEH?

4. SIki Mozeni Ha3uBaKOTh (GI3UYHUMHU?



5. SIKi iICHYIOTh METO/IM MOJICJIFOBAHHSI?

6. ILlo po3yMmitOTh i TEPMIHOM aHATITUIHE MOJICTIOBAHHS?

7. I1lo po3ymitoTh mijg TEPMIHOM IMITAIliiHE MOJICTIOBaHHS?

8. Illo po3yMmitoTh il TEPMIHOM MaTEeMaTHYHE MOJCITIOBAHHS?

9. SIki mepeBaru iIMITaIIiHOTO MOJICJIFOBAaHHS CUCTEM?

10. ChopmymroiiTe MOCTAHOBKY 3a7adi MOJCTIOBAHHS; 3a/1adi ONTUMI3allli; 3a1adi
imenTudikarii; 3axa4i yrnpaBiiHHS; 3a/1a4l MPOrHO3YBaHHS.

11. V yoMy mossirae CHCTEMHUN MAX1T 10 TOOYI0BU MOJENi?

12. SIxi OCHOBHI MOJIOKEHHS CUCTEMHOTO IMiAX0y?

13. 3 9oro ckiamaeThCs KOHIENTYaIbHA MOJIEIh CUCTEMU?

14. SIk cTBOPIOETHCS KOHIIENTYalbHA MOJICNIb CUCTEMU?

15. Slki kpuTepii 3aCTOCOBYIOTbCA JJII BU3HAYEHHS BIAMOBIAHOCTI OOpaHOIo
3aKOHY PO3MOJILTY JOCHII)KYBAaHUM BHUITAJIKOBUM YHCIIam?

16. OnumniTe  1mii, OO0 BUKOHYIOTHCSA JOCIHITHUKOM TIPH BU3HAYEHHI 3aKOHY
PO3MOILTY BUTIAJIKOBOT BETUYHHH.

17. 3a Axoi yMOBH 3a/1aya anpoKCUMallli HE Ma€e po3B’ 3Ky ?

18. SIki i1cHYIOTh OOMEXKEHHS Ha BUJI (DYHKIIIOHATIBHOI 3aJIGKHOCTI, IO JOCHITHUK
BHCYBA€ B 3a/1a4l allpoOKCUMallii?

19. 3a axuM KpuTEpiEM BU3HAYAIOTHCS MapaMeTpu (HYHKIIOHAIBHOT 3a1€KHOCT1?

20. Sk ckiamaeThes cuCTEMa YMOBHUX PIBHSHB?

21. SIx ckIagaeThCsl CUCTEMa HOPMAJIbHUX PIBHSIHB?

22.3a sxkumMu  (QopMylaMH  pPO3PAaXOBYIOTBCS IMapaMeTPH  AlPOKCUMYIOYOI
G yHKI1I0HATBHOT 3a7I€KHOCT1?

23.3a SKUM KpUTEPIEM OIIIHIOETHCS 3HAYMMICTH MapameTpiB (PyHKIIOHATBHOI
3aJICKHOCTI?

24. Yum BU3HAYAETHCA CTPYKTYpa EKCIIEPUMEHTY?

25. SIki (hakTOpW BBAXKAIOTHCS KIIBKICHUMU 1 K1 SIKICHUMU?

26. SIki 3amayi CTpATETiyHOTO TJIAHYBAHHS €KCTIEPUMEHTIB?

27. OnuunTe mporec MOoOYJOBH PsAYy MOBHHX YU JPOOOBUX EKCIEPUMEHTIB 3
METOIO ONTHUMI3AIli BIATYKY MOJENI.

28. HaBenith mnpukian, KOMM 3ajada BIANIYKAHHS ONTUMAJIBHOTO 3HAYCHHS
BIJICYKY MOJIEN HE MOKe OyTH po3B’si3aHa.

29. YV yomy noJsirae iiest MOUIyKy OnTUMaabHOrO 3HAYEHHS?

30. Ski A1 BUKOHYIOTH JJIsl TIOIIYKY ONTUMAJIbHOTO 3HAUYEHHS?



9. KPUTEPH NIICYMKOBOI OIIIHKU 3HAHbB 3/IOBYBAUIB
(na1s1 3aJ1iKYy)

MaxkcuMaJn
IlianoBi Tepminu ®opMH KOHTPOJIIO TA HUI
Buan podorun . . .
BUKOHAHHS 3BiTHOCTI BiicoTOK
OLIHIOBAHHS
CHCTEeMATHYHICTh | AKTUBHICTH POOOTH HA NPAKTHYHHUX 3aAHATTAX
. BiamosiaHo 10 [TepeBipka 00csTy Ta AKOCTI
1.1. ITigroToBKa 10 A H A PEBIp Y, .
po0oU0i mporpamMu | 3aCBOEHOTO MaTepiaiy Iij] yac 60
MPAKTUYHUX 3aHATh
Ta PO3KJIATy 3aHATH | IPAKTUYHUX 3aHSTh
BukoHaHHs 3aBaHb ISl CAMOCTII{HOT0 ONPALIOBAHHS
. : [TepeBipka pe3yabTaTiB
. BignoBigHo 1o . P i pKapesy
1.2. lnpuBinyanbHe . 1HAMBIAYaIBHOTO TECTYBaHHS,
po6odoi nmporpamu . . " 20
TECTYBaHHS nepeBipKa KOHCIIEKTIB JISKIIii,
Ta PO3KJIATy 3aHSThH . .
nepeBipka pedepartin
BukoHaHH# iHAUBIIYaIbHUX 3aB/aHb (0CTiAHA po0oTa 3100yBaya)
1.3. Inmi Buam .
. . OOroBopeHHS pe3ynbTaTiB
1HAMBIAYyalbHHUX 3aBJaHb, B . : N .
) BiamosigHo 10 MPOBECHOT pOOOTH TiJ] Yac
T.4. TIATOTOBKA HAYKOBUX .
T .| pob04Oi porpaMu | ayAUTOPHUX 3aHATh, HAYKOBUX 20
nyOiKalii, yqyactb y poOoTi .
. Ta PO3KJIay 3aHATH | KOH(PEPEHLIN Ta KPYTIuX
KpPYTJIMX CTOJIB, .
.u CTOJIIB.
KoH(epeHIlii ToIo.
Pa3om 6aJiiB 3a NOTOYHMI KOHTPOJIb 100
3arajabHuii pe3yJibTaT OWiHIOBAHHSA 100

[ToTouHuii KOHTPOJL 3HAHb 3/M00yBayiB OCBITU TIpH (HOpPMI KOHTPOIIO 3ajiK
(makcumym 100 GamiB) OIIHIOETHCS 3a HIKAIOK («2», «3», «4», «5»), 3 000B’SI3KOBUM
nepeBeICHHSIM 0aiB 3a KOXKHUM BU pOOOTH TAKUM YHHOM:

— 3a MIJITOTOBKY /10 ayJUTOPHUX 3aHATh (MakcuMyM 60 GaniB) 3100yBady OCBITH
HEOOX1THO MaTH He MeHIIe 1/2 OIIHOK Bl 3arajbHOi KUIBKOCTI
(JtabopaTopHMX) 3aHATH, JJISI TIEPEBOJY OaliB 3a MIATOTOBKY /10 AyJUTOPHUX 3aHATh
cepeaHboapuMEeTUUHA OLlIHKA MHOXKUTHCS Ha KoePiiieHT 12;

— 3a BUKOHAaHHS 3aBllaHb JJisi CaMOCTIHHOTO OIpaIfoBaHHs (TECTyBaHHS,

IMPAaKTUYIHUX

3aBJIaHHs, MATOTOBKa pedepaty (ece) 3a 3amaHo0 TeMaTukor) (Makcumym 20 OaiB)
3100yBayy OCBITH HEOOXIJTHO MaTH HE MeEHIIe 1/2 OIIHOK Bij 3arajibHOi KUJIBKOCTI
POrpamMHOrO MaTepially, 10 BHHOCHUTHCS Ha CaMOCTIHE BHBYCHHS, IJIsI MEPEBOIY
3a3HAYCHUX OaiB cepenHboapru(hMeTUIHA OIIHKA MHOKHUTHCS Ha KOEQIIieHT 4;

— 3a IHII BUAM 1HIUBIAYaJbHUX 3aBJaHb, B T.4. MIJTOTOBKY HayKOBHUX
nyOmikariii, ygacTb y poOOTI KPYyriuxX CTONIB, KOHGepeHIii Tomo (Makcumym 20-
OamiB) 3700yBauy OCBITM HEOOXIJHO MaTu He MeHmie 1/2 OIiHOK BiJl 3arajibHOl
KUTBKOCTI 1HIIIMX BUAIB 1HIUBIyaJIbHUX 3aB/aHb, JJI MIEPEBOAY 0ajiB 3a MiATOTOBKY J0
ayJIMTOPHUX 3aHITh CEpeIHbOAPUPMETUYHA OLIHKA MHOKUTHCSI HA KOEPIIEHT 4.

Kpurepii oiHl0OBaHHA IOTOYHOI0 KOHTPOJIIO



— «2» — BHCTABISIETHCS 32 HEMPABUIBHY BIAMOBIb (MTUCHMOBY POOOTY), SIKa HE
BIJIMOBIIA€ 3MICTY TEMH Ta CBITUYUTD MPO HEPO3IYMIHHS 11 OCHOBHUX MOJIOKEHb;

— «3» — BUCTaBJIE€THCS 3a BIAMOBIAL (MMMCBMOBY pOOOTY), siIKa BiJIOBIIA€ 3MICTY
TEMHU, aje € HEMOBHOIO 1 HETOYHOI Y BHM3HAYEHHI MOHSTH, CBIAYUTH MPO HEMOBHE
PO3YyMiHHSI OCHOBHHUX I0JIO’KE€Hb HABYAJIBHOI'O MaTepialy, CBIIYUTh MPO T€, 110 3HAHHS
3100yBaua MarOTh ()parMeHTapHuM, MOBEPXOBUH XapaKTep;

— «4» — OIIHIOETHCS MPaBWIbHA 1 OOTPYHTOBAaHA BIAMOBIAL (MMMChbMOBA poOOTa), 3
K01 BUIHO, 10 0OyBau 3HAE W PO3yMi€ TCOPETUIHHUIN MaTepial B 00CsA31 HABYAIBHOI
TEMH, BOJIOJII€ HEOOX1THUMHU HAaBUYKAMH, HE JTOTYCKA€E CYTTEBHX MOMUJIOK.

— «5» — OLIIHIOETHCS TTOBHA, NpaBuIIbHA, IPYHTOBHA BIJINIOB1/Ib (TUCHMOBA p060Ta)
Ha 3alUTaHHS TEMH, IO TMepeadadae JOTIYHICTh 1 MOCHTIIOBHICTh BUKIIATy MaTepiary,
BOJIOJIIHHS TEPMIHOJIOTI€I0, TMOKAa3ye BMIHHS TMOBHO W TJIMOOKO BHUKOPHUCTOBYBATH
TEOPETUYHI 3HAHHS B MPAKTUYHIN MJIOMIUHI.

OINIHIOBAHHA 3AT'AJIBHUX PE3YJIBTATIB 3HAHD 3/IObYBAYIB

3aranpHl pe3yJabTaTH 3HAHb 3700yBayiB MO JaHIM JUCIUIUIIHI OIIHIOIOTHCS
HACTYITHUM YHHOM:

— «Bingminno»/«3apaxoBano» (A) — Bix 90 mo 100 6amiB. 3g00yBau BUABISIE
0CcO0JIMBI TBOPYI 3/1I0HOCTI, BMI€ CAMOCTIIHO 3HaXOJUTU Ta OMPAIbOBYBATH HEOOX1THY
1H(popMaIlilo, TEMOHCTPYE 3HAHHS Marepiany, MPOBOJIUTH y3arajJbHEHHS 1 BUCHOBKHU.
ByB npucyTHIi Ha JIEKIISX Ta CEMIHAPCHKUX 3aHATTSX, 1] Yac SKUX J1aBaB BUYEPIIHI,
OOTpYHTOBaHI, TEOPETUYHO 1 MPAKTAYHO TMPaBUIbHI BIJIMOBI/Il, Ma€ KOHCIEKT 3
BUKOHAHUMH 3aBJaHHSIMHU JI0 CaMOCTiitHOI poOOTH, Mpe3eHTyBaB pedepar 3a 3aJaHOI0
TEMAaTUKOIO, MPOSIBIISiE€ aKTUBHICTh 1 TBOPYICTh Y HAYKOBO-AOCIIHINA POOOTI;

—  «JloOper/«3apaxoBano» (B) — Bim 82 nmo 89 OGami. 3mo0yBau BoJofie
3HAHHSIMHU MaTepiany, aje IOMycKae He3HayHl MOMWIKKM y (OpMyBaHHI TEPMIHIB,
KaTeropii, mpoTe 3a JOMOMOTOI BHKJIajJada IIBUIAKO OPIEHTYETHCS 1 3HAXOIUTH
npaBuiIbHI BIAMOBIAI. ByB NpUCYTHI Ha JEKIIAX Ta CEMIHAPCHKUX 3aHATTAX, Ma€
KOHCTICKT 3 BUKOHAHUMH 3aBJIaHHAMU JI0 CAMOCTIHHOI poOOTH, MpEe3eHTYBaB pedepar 3a
3aJ1aHOI0 TEMATUKOIO, MPOSBIISiE€ AKTUBHICTH 1 TBOPYICTH Y HAYKOBO-IOCIITHINA POOOTI;

— «Jloope»/«3apaxoBano» (C) — Bixm 74 no 81 OamB. 3mo0yBay BiATBOPIOE
3HAYHY YaCTUHY TEOPETUYHOTO Marepiaiy, BUSIBISE 3HAHHS 1 PO3YMIHHS OCHOBHHUX
MIOJIO’KEHbB, 3 IOTIOMOTOIO BHKJIalaya MOXKE aHaIi3yBaTH HaBUAIBHHUIA MaTepiai, aje aae
HEJIOCTaTHbO OOIPYHTOBAHI, HEBUYEPIIHI BIAMOBIII, JoNyckae MoMuiku. Ilpu mpomy
BpPaxOBY€TbCS HASBHICTh KOHCIEKTY 3 BUKOHAaHWUMH 3aBJaHHSMU JO CaMOCTIHHO{
pobotu, pedepaTy Ta aKTUBHICTb Y HAYKOBO-JOCIIIIHIA POOOTI;

— «3agoBiaibHO»/«3apaxoBano» (D) — Big 64 no 73 OamiB. go0yBau OyB
NPUCYTHIM HE Ha BCIX JIEKIISIX Ta CEMIHAPCHKUX 3aHATTIX, BOJIOJIE HABYAIbHUM
MaTepiajioM Ha CepeaHbOMY PiBHI, IOMYCKAE MOMUIIKH, CEPE]l SIKUX € 3HaYHa KIJTbKICTh
cyTreBux. [Ipu 1IbOMy BpaxOBYETHCSI HASIBHICTh KOHCIIEKTY 3 BUKOHAHUMU 3aBIaHHSIMU
JI0 CaMOCTIHHOT po0oTH Ta pedeparis;

— «3anoBinbHO»/«3apaxoBano» (E) — Bim 60 mo 63 OamiB. 3m00yBau OyB
NPUCYTHIM HE Ha BCIX JIEKI[ISX Ta CEMIHAPCHKUX 3aHATTSIX, BOJIOJIE€ HABYAIHHUM
MaTepiajJoM Ha PiBHI, BUIOMY 3a MOYAaTKOBUHM, 3HAUHY YACTUHY HOro BIATBOPIOE HA



pPENPOIYKTUBHOMY PiBHI, Ha BC1 3alUTAHHA J]Ja€ HEOOTPYHTOBAH1, HEBUYEPITHI BIAMOBI/II,
JOITYCKa€ IIOMUJIKH, Ma€ HETTOBHUH KOHCIIEKT 3 3aBJIaHHSMHM JI0 CAMOCTIHHOT POOOTH.

— «He3a10BiJIbHO 3 MOXKJIMBICTIO IOBTOPHOT0 CKJIAJAHHDY/ «HE 3aPaX0BaHO»
(FX) — Bim 35 mo 59 OamiB. 3100yBau BOJIOZIE MaTepialoM Ha PIiBHI OKPEMHX
(dbparMeHTiB, 110 CTAaHOBJIATh HE3HAYHY YaCTHHY HaBYAJILHOTO MaTepiaiy.

— «He3a10BiJIbHO 3 000B’I3KOBUM NMOBTOPHUM BHUBYEHHAM JUCHHUILIIHI»/«HE
3apaxoBano» (F) — Bix 1 1o 34 6aniB. 3100yBad HE BOJIO/II€ HABYAIBHUM MaTepPiaJIoM.

Ta6auus BiANOBIAHOCTI pe3y/IbTaTiB KOHTPOJIIO 3HAHDb 32 PI3HUMM LIKAJIAMH

100-6aanHOYO IMIkanaa 3a ECTS 3a HAiOHAJBHOIO IIKAJ0I0
IKAJI0I0 icnur 3aJiK

90-100 A BigminaO 3apaxoBaHO
82-89 B Jlobpe

74-81 C

64-73 D 3a710BUIBHO

60-63 E

35-59 FX HE3a/I0BUTbHO HE 3apax0OBaHO
1-34 F
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