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Abstract

ESIEIT / PI - Systems modeling (BB3.1)
2020/2021 Sem. 2

Course Description

The purpose of teaching the discipline is to develop skills in the use of methods of
mathematical, computer and simulation modeling of systems and processes in the
design and operation of control systems and data processing. The subject of study - a set
of methods for modeling and designing systems.

The discipline of "Systems Modeling" consists of 5 credits and five content modules.
The main tasks of studying the discipline are:

1) formation of a basic idea of the main directions of mathematical modeling of
systems and processes, their general methodology;

2) study of theoretical principles and practical techniques of simulation modeling of
systems;

3) mastering theoretical and practical methods of planning machine experiments with
models of systems and processing results for decision making;

4) acquisition of skills and abilities to build automated simulation tools.

The course studies theoretical and applied issues of the whole process of modeling
systems from problem formation, model creation, conducting experiments to decision-
making based on the results of modeling.

Contents: system, model, system state, state space, recovery between system and
model, queuing systems, Petri nets, statistical test method, random variable generators,
simulation, software implementation of simulation model, planning and conducting
experiments with models.



1 Onuc HABYAJBLHOI JTUCIUILIIHYA

5 Faﬂy3." SHaHb, XapakTepucTHKA
HaiiMmeHnyBaHHs CHetiaIbHICTh, OCBITHS | wapyagpHOI AMCHMILTIHH
NMOKa3HUKIB nporpama, piseHb BUILIO xenna GopMa naBaaNs
OCBIiTH
['any3b 3HaHB:
Kinbkictb kpemutiB — 5 | 12— IH@QPMaHiﬁHi Bubipkosa
TEXHOJIOT11
MonyiB — 5 Pik miaroroBku:
3MICTOBHX MOJYJIB — 5 2-"
InauBigyansHe : .
Ha);lfKO;Ig]-I[OCHiI[He Cneulam,chbe
121 — ImxeHnepis
3aBJIaHHS — Cemectp
PO3paxyHKOBO- HPOTPAMIOTO
. 3a0e3IeueHHs
rpadiyda podbora
3arajgbHa KUIBKICTB
roauH — 150 4-ii
Jlexkmii
24 ron.
JlaGopaTtopHni
TwXHEBUX T'OIUH: 16 ros.
ayJIMTOpPHUX — 2,5 OCBITHBO- CamocrTiiiHa podora
CaMOCTIMHOI 1 KBTI (pIKALIIITHUI pIBEHb: 110 rog.
1HIMBIAyallIbHOI pOOOTH OakasaBp InauBinyajabHi 3aB1aHHA:
cTyneHTa — 6,9 PI'P
Bua konrpoutio:
Ex3amen
Ipumirka.

CriBBiIHOIIIEHHSI KUTBKOCTI TOJWH ayJWTOPHUX 3aHATh /10 CAMOCTIMHOI 1 1HIWBIIYyaJIbHOL
po6otu cranoBuTh 40:110=0,36.

3acTocoBaH1 CKOPOUYECHHS:

GPSS - General Purpose Simulation System.

[TeperymMOBOIO JUIsi BUBYCHHS JUCIUILUTIHA € YCIIINIHE 3aCBOEHHS JTUCIUILTIH: «OCHOBH
nporpaMmyBaHHs», «OmnepariiiHi cuctemu», «Komm’'totepHi uucieHHs», «KoMm'toTepHa TUCKpETHA
MaTeMaTHKa.

HalyTi mijg yac BUBYCHHS AMCUUIUIIHU 3HAHHS € 0a30BUMH JJII BUBYCHHS TAKUX TUCIHUILIIH,
aK: «OO0’€KTHO-OpIEHTOBaHE NporpamyBaHHs», «YUucenpbHl Metonm». HaOyTi 3HaHHS Ta BMIHHA
3aCTOCOBYIOTHCSI TaKOK y BHUKOHAHHI KYpPCOBHX MPOEKTIB B MOJAIBIINX CEMECTpax Ta BHUITYCKHOI
kBastipikamiitHoi podoTH GakanaBpa.

OO0O0B’3KOBOI0 YMOBOIO BHUKJIQJIaHHS AUCIUILIIHU € IPOBEACHHS J1a0OpaTOPHOTO MPAKTUKYMY
13 3aCTOCYBaHHSIM MOB TMPOTPaMyBaHHS, TMPU3HAYCHHX JUIS  IMITAIlIMHOTO  MOJIEITIOBAHHS
pi3HOMaHITHHX cucTeM, Hanpukiax GPSS.
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2 Mera HABYAJBHOI JUCHMILTIHA

MeToro BHKJIaJaHHS HaBYAIBHOI IUCHUILIIHU “‘Moodeniosanus cucmem” €
dbopMyBaHHS  HAYKOBO-TIPOECIHHOTO  cgimoensdy  OakamaBpa  CIEMIaIbHOCTI
«lHoicenepia  npocpamno2o  3abe3neuenHs» B 00NAacTi BUKOPUCTAHHA METOIIB
MaTEMaTHYHOTO, KOMIT IOTEPHOTO Ta IMITAllI{HOTO MOJICITIOBAHHS CHCTEM 1 MPOIECIB Yy
MPOEKTYBaHHI Ta eKCIUTyaTallli CHCTeM YIpaBliHHA Ta oOpoOku manux. llpemmer
BHUBYCHHS — CYKYIHICTh METO/IIB MOJICITFOBAHHS Ta TPOEKTYBAHHS CHCTEM.

Y Kypcl BHBYAIOTBCS TEOPETUYHI Ta MPUKIATHI MUTAHHS YChOTO TPOIECY
MOJIEJIIOBaHHSl CUCTEM BiJ (opMyBaHHS MpOOJIEMH, CTBOPEHHS MOJIEN, MPOBEACHHS
€KCIIEPUMEHTIB JI0 IPUUHSTTS PIllIEHb 32 Pe3ybTaTaMu MOJICTIOBAHHS.

ITin yac BUBYEHHS AMCIUILIIHU 3100yBay BuUIoi ocBiTH (3BO) Mae Habytn abo
po3mmputu HactynHi 3aranbHl (3Kx) ta gaxosi (PKxX) koMmeTeHTHOCTI, iependadeHi
OCBITHBOIO ITPOTPAMOIO:

3K1. 3natHicTh 70 aOCTPaKTHOTO MUCIICHHS, aHAJII3y Ta CHHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIISIX.

3KS5. 3gaTHICTE BUUTHUCS 1 OBOJIO/IIBATH CYYAaCHUMU 3HAHHSIMU.

3K6. 3natHicTh 10 NolIyKy, 0OpoOsieHHs Ta aHali3y 1HGOpMaIlli 3 piI3HUX JKEPE.

3K7. 3natHiCTh IpaloBaTh B KOMaH/II.

3K31. 3natHicTh npamoBaT B MIXXKHAPOJHOMY KOHTEKCTI.

@®K16. 3natHicTh OpaTH y4acTb y HPOEKTYBaHHI MPOTrPaMHOTO 3a0e3MeyYeHHS,
BKJIIOYAIOYM TIPOBEJICHHA MOJENoBaHHS ((popManbHUN oOMHC) WOro CTPYKTYpH,
MOBEIIHKH Ta MPOIIeciB (yHKIIOHYBAHHS.

®K17. 3paTHICTH PO3POOISITH apXiTEKTYPH, MOJYJII Ta KOMIIOHEHTH MPOTPAMHUX
CHCTEM.

O®K18. 3pmathicte ¢opmymaoBaT Ta 3a0e3leyyBaTH BHMOTH IIOAO SIKOCTI
MPOTpaMHOro 3a0e3IMeUeHHs] y BIAMOBIAHOCTI 3 BHMOTaMHM 3aMOBHHKA, TEXHIYHUM
3aBJaHHSIM Ta CTaH/IapTaMHu.

O®K21. BononiHHs 3HaHHSAMU Tpo 1HGOpMaIiiiHI MOJEeIl JaHuX, 3AaTHICTb
CTBOPIOBATHU MpOTpaMHe 3a0e3reyeHHs I 30epiranHs, BUI0OYBaHHS Ta OINpaI[OBaHHS
TaHUX.

@®K?25. 3narHicTh peanizoByBaTu a3y Ta iTepallii >KUTTEBOTO HUKIY MPOTPAMHUX
cucteM Ta 1H(OpPMAIIMHUX TEXHOJIOTIH Ha OCHOBI BIAMOBIIHUX MOJENed 1 MiAXOMAIB
PO3pPOOKHU MPOTPAMHOTO 3a0€3MEeUEHHS.

®K26. 3pmatHiCTh 3IIWCHIOBATH MPOIEC IHTETparii CHUCTEMH, 3aCTOCOBYBATH
CTaHAAPTU 1 TPOLEAYPU YIPABIIHHA 3MIHAMH JJIA MIATPUMKH HUTICHOCTI, 3arajabHOI
(GYHKIIOHATBHOCTI 1 HAAIMHOCTI TPOTPaAMHOTO 3a0€3TCUCHHS.

OCHOBHUMMU 3aBAaHHSIMHU BUBUCHHS TUCHUILTIHU “Modentosanns cucmem’ €:

1) dopmyBanHs 0a30BOro ysSBICHHS TMPO OCHOBHI HAmpSIMKH MaTEMAaTHYHOIO
MOJICITFOBAHHS CHCTEM 1 MTPOIIECIB, 1X 3arajJbHy METOO0JIOTIIO;

2) BUBYCHHS TEOPCTHYHHMX MPHHIMUIIB Ta MNPAKTHYHUX MPUAOMIB 1MITAI[iHOTO
MOJICTTIOBAHHS CUCTEM;

3) omaHyBaHHS TEOPETHUYHUX Ta NPAKTUYHUX METOJIB IUIAHYBaHHS MAaIIMHHUX
eKCIIEPUMEHTIB 3 MOJICTIIMU CHUCTEM Ta OOpOOKHM pe3yJbTaTiB [JIs HPUHHSATTS
pillIeHb;
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4) HaOyTTs BMIiHb 1 HABHYOK IOOYJOBHM aBTOMATH30BaHUX 3acO0iB IMITAI[ITHOrO
MO/IETTIOBaHHS.

3 OuikyBaHi pe3yJibTaTH HABYAHHS 3 AUCUMILIIHU

[Tin gac BuBueHHs aucruiutiad 3BO mae mocsartu abo BIOCKOHAIWTH HACTYIHI
nporpaMHi pe3yiabrati HaBuaHHs (IIPH), nepeabadeni ocBITHBOIO MPOrpaMoro:

[TP03. 3naTu ocHOBHI Ipouiecy, ¢a3u Ta iTepallii ) KUTTEBOTO IIUKITY MPOTPAMHOIO
3a0e3MeYeHHS.

ITPO5. 3Hatm 1 3acTOCOBYBAaTH BIAMNOBIAHI MaTeMaTHYHI IOHATTS, METOIU
JIOMEHHOT'0, CHUCTEMHOTO 1 00'€KTHO-OpPIEHTOBAHOTO aHaji3y Ta MaTEeMaTUYHOTO
MOJICIIIOBAHHS JUIsl pO3POOKH MPOTPaMHOTO 3a0€31EUEHHS.

[1P06. YMiHHS BUOMpaTH Ta BUKOPHCTOBYBAaTH BIAMNOBIAHY 3aJlayl METOJOJOTIIO
CTBOPEHHSI IPOTPAMHOTO 3a0€3CUCHHSI.

I1P09. 3Hatm Ta BMITM BUKOPUCTOBYBaTH METOIM Ta 3acobu 300py,
(dhopMyIIIOBaHHS Ta aHaJ13y BUMOT JI0 TPOTPAMHOI0 3a0€3MEUCHHS.

[1P11.Bubupaty BuXiAHI AaHl A NPOEKTYBaHHSA, KEPYIOUUCh (POpMaIbHUMU
METOaMH OITUCY BUMOT Ta MOJCITIOBAHHSI.

[1P14.3actocoByBaT Ha TMpakKTUIll I1HCTPYMEHTalbHI MporpaMHi 3acobml
JIOMEHHOTO aHali3y, NPOEKTYBaHHS, TECTyBaHHS, Bi3yauizallli, BUMIpPIOBaHb Ta
JOKYMEHTYBAaHHS IPOTPaMHOT0 3a0€3MeYeHHS.

[TP15.MoTtuBoBaHO OOMpaTH MOBH MPOTPaAMyBaHHS Ta TEXHOJOTIT pO3pOOKHU st
PO3B'sI3aHHS 3aBJAaHb CTBOPEHHS 1 CYIPOBOHKEHHS POrPaMHOTO 3a0€3MeYeHHS.

[IP16.Mati HaBUYKM KOMaHAHOI PO3pOOKH, TOTOMKEHHsS, odopmieHHS 1 1
BUITYCKY BCIX BU/IIB MPOTPAMHOT TOKYMEHTAIII].

[1P23.BMiTH  AOKYMEHTYBaTH Ta TNPE3CHTYBAaTH  pE3yJbTaTH  PO3POOKU
MIPOTPAMHOT0 3a0€3MEYECHHSI.

VY migcymky 3BO noBuHHI
3HATH:

— OCHOBHI KJIACH MaTeMaTHYHHUX MOJICIIEH 1 METO/IIB MOJICIIOBAaHHS CUCTEM;

— TPUHIUIMU TOOYA0BH IMITAIlIHHUX MOJENel nMpolieciB (QyHKIIIOHYBaHHS CUCTEM;

— MeToaM Ta eranu (opmatizallii Ta alropuTMi3allli IMITaIliTHUX MOJIENeH;

— TPUHIUIHN TOOYA0BH CY9aCHUX 3aCO01B ISl MOJICTTIOBAHHS;

— CTaH Ta MEPCIEKTHBU PO3BUTKY METOJIIB MAaTEMAaTUYHOTO MOJEIIOBAHHS B Tally3i
CUCTEM YIPABIIHHSI Ta CUCTEM OOpOoOKM iH(OpMaIlii 3 BUKOPUCTAHHSIM CyYaCHHX
MPOTPaMHUX CUCTEM: T€HEPATOPIB, IHTEPAKTUBHUX, IHTEICKTYyAIbHUX Ta Bi3yalbHUX
CUCTEM MOJICITIOBAHHS;

BMiTH:

— CTBOPIOBATH Ta JOCIIKYBAaTH MaTEMATU4YHI Ta IPOTrPaMHi MOJIeJIi OOUYUCTIOBATBHUX
Ta 1HQOpMAIIHHUX TPOIIECIB, TOB’sA3aHUX 3 (DYHKIIOHYBaHHSIM 00’ €KTIB
npodeciiHOl TisUTbHOCTI;



— BUOHWpaTH Ta BUKOPHCTOBYBATH METOJM MaTEeMAaTUYHOTO MOJEIIOBAHHS TIpU
MIPOCKTYBaHHI Ta €KCIUTyaTallii CHCTEM;

— PO3pOOJSATH CXEMH AITOPUTMIB IS IMITAI[iIfHOTO MOJETIOBAaHHS CHCTEM Ta ix
00’€KTIB;

— CaMOCTIHHO peani30BYyBaTH MOJEIIOIOUl MPOTpaMH 3a JOMOMOIOI0 TMPOTPAMHHUX
3ac001B KOMIT FOTEPHOTO MOJICITIOBAHHS;

— OpraHi30OBYBAaTH €KCIIEPUMEHTH 3 IMITAIlIHHUMHA MOJEISIMHU Ta OI[IHIOBAaTH TOYHICTH
OTpUMAaHHUX PE3yJIbTaTIB;

— OOIpyHTOBYBAaTH Ta MPUHMATH PIllICHHS 32 JOTIOMOTOI0 METOIB MOJICITFOBAHHS;

— TIPOCKTYBAaTH Ta MOJICITIOBATH Oi3HEC-TIPOIIECH CUCTEM.

4 Kpurepii oniHIOBAHHS Pe3yJ/IbTATiB HABYAHHS

3 tumu 3BO, sKi 10 TpOBEEHHS MIJICYMKOBOTO CEMECTPOBOIO KOHTPOJIO HE
BCTHUIJIM BUKOHATH BC1 000B’SI3KOB1 BUIM POOIT Ta MaIOTh IMiJICYMKOBY OIIHKY Bif 0 10
19 GaniB (3a MIKaNOI0 OLIIHIOBAHHS ), TPOBOJIATHCS JOJATKOBI 1HAUBIyallbHI 3aHATTS, 32
pe3yJbTaTaMu SIKUX BU3HAYAETHCSA, HACKUIBKU TJIMOOKO 3aCBOEHMI Marepiai, Ta 4
HE0OX1JTHE TOBTOPHE BUBUYEHHSI IUCLUTLTIHU.

JlucumiuiiHy MOKHA BBaXKaTH TaKolo, 110 3aCBO€HA, Ko 3BO:

1) 3nae:

— OCHOBHI KJIACH MaTeMaTHYHHUX MOJCIIEH 1 METOIIB MOJICTIOBAaHHS CUCTEM;

— TIPUHIUOMU NOOYA0BH IMITAIHHUX MOJENEN MPOIECIB (PYHKIIOHYBAHHS CUCTEM;

— METOoJM Ta eranu (opmaiizallli Ta anropuTMi3alii IMITaIllifHuX MOJIeeH;

— TPUHIUIHU TOOYA0BH CY4aCHHUX 3acO01B JIJIs1 MOJICTTIOBaHHS;

— CydYacHl TEHJEHIli PO3BUTKY METOJIB MaTEMaTUYHOTO MOJICIIOBAHHS B Taly3l
CUCTEM YIPABIIHHS Ta CUCTEM OO0poOKM iH(opMarlii 3 BUKOPUCTAHHSIM Cy4acHUX
IPOrPAMHUX CHCTEM: T€HEPATOPIB, IHTEPAKTUBHUX, 1HTEJIIEKTYaJbHUX Ta Bi3yaJIbHUX
CUCTEM MOJICIIIOBAHHS;

2) BMi€:

— CTBOPIOBATHU Ta JOCIIJKYBAaTH MaTEMaTU4H1 Ta MPOrpamMHl MOJIEI 0OUYHUCITIOBAIBHUX
Ta 1HQOpMAaLIfHUX TPOLECIB, TMOB’sA3aHUX 3 (YHKIIOHYBaHHSAIM OO €KTIB
npodeciiiHOi MISNIBHOCTI;

— BHOWpaTH Ta BHKOPHUCTOBYBAaTH METOJM MATEMaTHUYHOTO MOJICIIOBAHHS TpH
MIPOEKTYBaHHI Ta €KCILTyaTallli CUCTEM;

— PO3pOOJIATH CXEMHU aJITOPUTMIB JJIsI IMITAIIHHOTO MOJIETIOBAHHS CHUCTEM Ta iX
00’ €KTIB;

— CaMOCTIMHO peaJli30ByBaTH MOJICTIOIYl TPOrpaMH 3a JOTIOMOTOI0 MPOTPaMHUX
3ac001B KOMIT FOTEPHOTO MOJICITIOBAHHS;

— OpraHi3oBYBAaTH €KCIIEPUMEHTH 3 IMITAIIHHUMU MOJEISMU Ta OI[IHIOBAaTH TOYHICTH
OTPUMAaHUX PE3yJIbTaTIB;

— OOTpyHTOBYBATH Ta MPUIMATH PIMICHHS 32 JIOMTOMOTOI0 METO/IIB MOJICTTIOBaHHS.
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5 3aco0u AiarHOCTHKHU pe3yJIbTATIiB HABYAHHS

3acobaMu OILIIHIOBaHHS Ta METOJaMH JAEMOHCTPYBaHHS pe3yJbTaTiB HaBUAHHS 3
JTUCITUTUTIHY € TIOTOYHUN Ta CEMECTPOBHM KOHTPOJb. [I0TOUYHNN KOHTPOJIh CKIATAETHCS
3 ONUTYBaHb, SIKI MPOBOJATHCS MiJ Yac JEKIid, a TaKoX 3aXHUCTy Ja0O0paTOpHUX Ta
PO3paxyHKOBO-TpaiuHUX poOIT. 3amuTaHHS JJIT TOTOYHOTO KOHTPOJIO 3HAXOMIATHCS Y
BIJIMOBITHAX METOJAMYHUX peKoMeHAallisax. CeMecTpoBUH KOHTPOJIb TPOBOAUTHCS Yy
BUTJISIZII €K3aMEHY, 3aITUTaHHS JI0 SKOTO Ha MOYaTKy CEMECTPY PO3MIIILYETHCS y CHCTEMI
muctadiiigoro Hasyanud MOODLE. Ex3amenartiiidi OuUleTH 3HAXOMATHCA B IMAKETI
JIOKYMEHTAIIl1 Ha JUCIUTLIIHY.

6 IIporpama HaBYAJBLHOI AUCHUIIIHA

3microBuidi Moay/b 1. 3arajibHi MOJIOKEHHS Ta BU3HAYEHHSI MOJEJIIOBAHHS
CHCTEM

Tema 1. OcHOBHI NOHATTA Ta O3HAYEHHS MOJeJIOBaHHA cucTeM. OCHOBHI
BU/IH MOJIeJTIOBAHHS.

ba3oBl IOHATTA Ta O3HAUYCHHS MOJCIIIOBAHHS CHCTEM: CHCTEMAa, MOJENb, CTaH
CUCTEMHU, IIPOCTIP CTaHIB, BIIHOIIEHHS MI>K CHCTEMOIO Ta MOJEILIIO.

Knacudikarist moneneii. Bumoru 1o moaeneii. OCHOBHI BUJU MOJECTIOBAHHS

Tema 2. @opmaJibHi MeTOHM O0YI0BH MOJeJIEH.

JlekoMITo3ullisi CUCTEM 1 TIPOCTIB cTaHiB. DopMalibHI METOIU MOOYI0BU MOJICIICH.
Kibepuernunuit miaxin. Cucremna nuHamika. TeopeTHKO-MHOKUHHHM T IX1]T.

[Tpuntunu noOyaoBu Mojeneit. TexHoioriss MoIeTIOBaHHS.

3micToBuii Moayab 2. MojeJti cucteM MacoBOro 00CJyroByBaHHSI Ta Mepe:xi
Herpi

Tema 3. XapakTepHCTHKH CHCTEM MacOBOIo 00CIyrOBYBaHHS.

Bxignuii notik Bumor. Opranizamiss yepru. [lpaBuiia oOCIyroByBaHHSI BUMOT.
Buxigauit motik BuMor. Pexxumu pob0OTH CHCTEM MacOBOTO 0OCITYTrOBYBaHHS.

Tunu Mojaenel cucteM MacoBOTO 0OCITyTrOBYBaHHS.

Tema 4. Teopema JIuTTia TA il HACTIAKH.

®opmymna Jlurtna. Hacminku teopemu Jlitrna. OmnHo- Ta 6ararokaHaibHI CUCTEMU
MacoBOTO OOCIyroByBaHHS, OaraTodasHi cuctemMu macoBoro oociayroByBaHHs (CMO)
Ta CTOXaCTUYHI MEPEXKi.

Tema 5. OCHOBM JAUCKPETHO-NOAIMHOIO MOJEJIOBAHHA CHCTEM MAacCOBOIO
00CJIyroByBaHHHI.

IIpocTip cTaHiB cucTeM MacoBoro oOciayroByBaHHs. [Ipukian moOymoBu mMojeni
CUCTEMH MAacOBOTO OOCITYrOBYBaHHS. AJTOPUTM MOJICIIOBAHHS CHCTEM MAacOBOTO
00CITyTOBYBaHHS.



Tema 6. Mepe:xi cucreM MacoBOro 00CJIyroByBaHHsl.

3aranbHi Biomocti npo mepexi CMO. Onepaniiinuii ananiz mia mepesxx CMO.
OcHoBHi omepamniiftHi  3MmiHHI. [imore3a mnpo OanaHc mMOTOKIB. BukopucranHs
oreparliifHoro aHamisy s po3paxyHkiB mMepexx CMO. Ilpuknaan po3paxyHKiB MEpex
CMO 3a 101oMoror0 onepaniiHoro ananizy. AHali3 By3bKHX MICIIb Y MEPEXi.

Tema 7. Moae/roBaHHA cucTeM 3a J0n0OMOrorw mepesxk Ierpi.

ITpocti mepexi Ilerpi. Po3miTka Mepexi IleTpi. dopmanbHe BU3HAUCHHS MEpExKi
ITerpi.

Posmmmpennss mpoctux mepex Ilerpi. dopmaiizoBaHe 300pakeHHS MOCHTI 3a
nornoMororo Mepexi [lerpi. Po3mmpeHHss MOXIIMBOCTEW BY3JiB IPU MOJEIIOBAHHI.
Posmiipennss MOXJIMBOCTEH Jyr TpU MOJETIOBaHHI. PO3MIMpPEHHS MOKIUBOCTEH
MEePEXO/IiB MPU MOJICTIOBAHHI.

3microBuii MoayJib 3. UMoBipHicHe MOJe/IIOBAHHS.

Tema 8. MeToa cTaTHCTUYHHUX BUNIPOOYBAHb.
MeTton craTUCTHUHUX BUIIPOOyBaHb. lIpuKiamu BHpIIICHHS 3aBIaHb METOAOM
CTaTUCTUYHMX BUNPOOYBaHb. 3a7ada npo 00OMOOMETaHHS.

Tema 9. I'enepaTopy BUNIAJAKOBHX BeJIMYMH.

Tunu reneparopiB: TabmuyHi, (i3uyHi, TporpamHi. Bumorun no mnporpamHux
reHeparopiB. KoHnrpyentni Mmeroau nmodyaoBu renepatopu. [lepeBipka mociioBHOCTEN
BUITAJIKOBUX YUCE.

Tema 10. MoaenroBaHHSI BUNIAAKOBHUX MOAIH Ta JTUCKPETHUX BEJINYHUH.

He3anexxni Bumankosi moxaii. ['pynma HecyMicHMX mMoOIIA. YMOBHa MOAIS.
BunankoBa nuckpetHa BenuuuHa. ['eomeTpuyHuil po3nonaui. biHoMianbHUN PO3MOILIL.
Posnonain ITyaccona.

Tema 11. MoaenoBaHHs HeNepepBHUX BUINIAJIKOBUX BeJIMYHH.

Meron ob6epHenoi ¢pyHkuii. PiBHoMipHUI po3nonaii. ExcrioHeHianbHui po3noii.
[TyacconiBchkuii  moTik. Hopwmanbamii  posnomin.  JlorapudmiuHO-HOpMATEHUAN
po3noain. Posmoxin 1 moroku Epmanra. 'amma-posmnonin. bera-posnonin. Posmomin
BeiiOymna. ['inep- 1 rinoekcrnoHeHiaabH1 pO3MOILIH.

MonentroBaHHSI BUIIQAKOBUX BEKTOPiB. MO/IeIOBaHHS BUITAJKOBUX MPOLIECIB.

Tema 12. CtaTucTu4yHa 00po0Ka pe3yJibTaTiB MOIEJTIOBAHHS.

OmintoBanHs ¥WMOBIpHOCTI. OIIIHIOBAaHHS PO3MOJIIY BHIIAJAKOBOI BEJIMYUHHU.
OuiHroBaHHST MaTeMaTU4HOro crnojaiBaHHs. OiiHIOBaHHA aucnepcii. OIliHIOBaHHS
KOPEJISILIITHOTO MOMEHTY.

Tema 13. BusHayeHHsl KIiJbKOCTI peajizamid mig 4ac MOJAeJIOBAHHS
BHIIAIKOBHX BeJHUYHH.
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Oco06MBOCTI OLIHKA TOYHOCTI Ta HEOOXIAHOI KUIBKOCTI peaii3aliil mpu
CTaTUCTUYHOMY MOJICNIIOBaHHI. Bu3HaueHHs KIJIbKOCTI ICIIUTIB 7Sl OLIIHKK MMOBIPHOCTI
Ta MATEMATUYHOI'O CIIOAIBaHHS.

3micTroBuii Mmoayab 4. Imitaniiine MogesoBanHs. Ilporpamue 3a0e3neyeHHst
iMiTaiiHOrO0 MOJE/IFOBAHHS.

Tema 14. ImiTaniiine MoIe/IIOBAHHS B 3arajibHiil cCXeMi CHCTEMHOI0 aHAJI3Y.

[ToHATTS IMITAIITHOTO MOJICTIOBAHHS Ta MPUHITUIINA PO3POOKH IMITAIIHHOT MOJIEIII.
JIOIIIbHICTh BUKOPUCTAHHS IMITAIlIHHOTO MOJICNIOBAaHHSI. MeEToau MNpOeKTyBaHHS
iMiTaIiiHuX Mozenei. Bapiantauit metoa. ITepartiiiauit Mmeron. lepapxiuHi METOIH.

Tema 15. Po3poOka KoHIIENTYaJIbLHOI MO/,

Etarmu po3pobku moneni. @opMystoBaHHS MPOOJIEMHU Ta 3MICTOBHOI ITOCTaHOBKHU
3aBAaHHS MOJENIOBaHHA. Po3poOka KoHLeENTyanbHOI Mojeni. Bubip cryneHs
neranizaiii onucy 00’ekta mojaentoBaHHsA. Omnuc 3MiHHUX Mojeni. dopmainizoBaHe
300paK€HHSI KOHIENITYaIbHOT MOJEI.

Tema 16. Po3poOka CTPYKTYpPHOI CXeMH Ta IPOrpaMHa peaJizauis iMiTaninHol
MoO/eJIi.

ImiTamiina mozens 1 ii po3poOka. BuOip 3aco0iB mporpamyBaHHs, sSIKUMH Oyje
peaiizoBaHa iMiTailiiHa Mojieiab. Po3po0ka CTpyKTYypHOI CXeMH IMITallliHOT MOJIeN Ta
onwc ii pyHkiionyBanHs. [Iporpamna peanizaiiist iMiTariiHoi Moaedi.

ABTOMAaTH3aIlis TpOrpaMyBaHHS.

Tema 17. Ilpuxkaan po3po0xku imiTaniiHoI MogeJIi.

ITocranoBka 3aBnanns mojentoBanHs [IK. Konnenryansna mozens IIK. Cxema
noAi juist moaeni [1IK. Anroputm MoetOBaHHS.

[lepeBipka TOCTOBIPHOCTI 1 MPABUIIBHOCTI IMITAIL[IHHUX MOJIEIEH.

Tema 18. Ilpunuunu nody10BH MOB MO/I€TIOBAHHSI.

MoBu, opieHTOBaHI Ha moxii. MoOBH, OpIEHTOBAaHI Ha MEBHI BHUIU ISUIBHOCTI.
MoBu, opieHTOBaHI Ha Tmpoiecd. KBasimapaieibHa poOOTa MporpaMm y MOJACIHHOMY
yaci. Cranu mporieciB. Opranizailis KepyBaHHS MpoiecoM MojentoBaHHA. CucTeMu
IJIaHYBaHHS B MOBax MOJICTIOBAHHS.

Tema 19. IcTopist Ta cyyacHHi eTan po3BUTKY iMiTaliiiHOr0 MO/Ae/TIOBAHHS.

[cTopiss  po3BUTKY  IMITAllIHHOTO  MOJIEIIOBaHHS. PO3BUTOK  TEXHOJOTIH
IMITalifHOTO MoJemoBaHHsT B YkpaiHni. CydacHuid eTam pPO3BUTKY IMITAIIHHOTO
MOJICTIOBaHHs. 3aco0M MapalieIbHOr0 MOJCIIOBaHHSA. 3acoOH, OpieHTOBaHI Ha BeO-
TEXHOJIOT1i. ApXITEKTypa BUCOKOTO PIBHSI.

Tema 20. CucreMHu iMiTaniiitHOro MoIeJIIOBAHHS.
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CucremMu 1MiTaigHoro moxeiaroBaHus. Mosa moxemoBanuss GPSS. O06’exrtHO-
OpI€EHTOBaHE Bi3yanbHe MojemtoBaHHA. CHCTEMH Bi3yaJlbHOTO  MOJICITIOBAHHS
HEMEepepBHUX IMpolieciB. METOU MITyYHOTO IHTENEKTY B IMITallIHTHOMY MO/ICTIOBAHHI.

3micToBuii moaysap S. IlnanHyBaHHsI Ta NpPOBeJAeHHS EKCIIEPUMEHTIB 3
MOJCJISIMH.

Tema 21. OuiHIOBaHHA TOYHOCTI Pe3yJIbTATIB MOJEJTIOBAHHS.

[Tepexiguuii pexum poOoTu moxenm. CrarioHapHUN PEXHM POOOTH MOJIEII.
Merton perutikariii 1 BunydeHHs. Eproguyni nporecu. PereneparuBni nponecu. Metoau
3HM)KEHHSI TUCTIePCIi.

Tema 22. Oco6,1uBOCTi IVIAHYBAHHS €KCIIEPUMEHTIB.

®dakropuuii 1utan. [loBHuil (dakTopHuil ekcnepumeHT. J{poOoBuil ABOpIBHEBUI
(dakTopHuil ekcrnepuMeHT. [lomyk ekcTpemMalbHUX 3HAY€Hb Ha IIOBEPXHI BIATYKY.
[IpuckopeHHs npouecy IMITalliHOrO MOIETIOBaHHS.

Tema 23. IlpuiiHATTA pillieHb 32 pe3yJbTaTaMU MO/IEJTIOBAHHS.

[TonanHus pe3ynapTaTiB MOJACHIOBaHHSA. MeTonu TPUUHATTS pilieHb. MeTtoau
ontumizauii. BUKOpUCTaHHS METOJIB ONTHUMI3aLli MiJ Yac MpPOeKTyBaHHA. [IpuiHATTS
piIIeHb U100 YIOCKOHAJIEHHS CUCTEMH.

Tema 24. ImiTaniline Mo/1eIFOBAHHSI BUPOOHMYMX TAa KOMIT'IOTEPHUX CHCTEM.

BupoOuuui nponecu. Ilpomecu posnoginy pecypcis. IIporiecn oOciyroByBaHHS.
[Tpornecu kepyBaHHS PO3POOJICHHSIM MTPOCKTIB.

Mopeni KoMIT IOTEpHUX CUCTEM. Mojieni KOMIT IOTEPHUX MEPEK.
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7 CTpyKTypa HABYAJIbHOI TUCUMILTIHU

KinbkicTh roauH /151 1eHHOI/3204HO1 (hopmMu

HABYAHHS
Ha3Bu 3MicTOBHX MOAYJIiB i TeM 4 )
S Y Tomy umcai
2}
= Jlek. | Ipak. | JIa6. | Cam.po6.
1 2 314 |5,6 |78 9110|111 | 12
3micToBHrit MOy b 1. 3arajbHi M0JI0KEHHSI TA BU3HAYEHHS MOIEJTIOBAHHSA
CUCTEM
1 Tema 1. OcHOBHI TOHATTS Ta O3HAYCHHS 1 13
MozemoBanHa  cucreM. OCHOBHI  BUAU
MOJCIOBAaHHA.
2 Tema 2. ®opMambHi MeTomum mHOGYIOBH 1 2 13
MOJIENEHN.
Pa3zom 3a 3micToBuUM mMoayJiem 1 30 2 0 2 26

3micToBuii Moaysib 2. Mojelii cucTeM MacoBOro 00CJIyrOBYBaHHSI Ta Mepe:Ki

Hetpi
3 Tema 3. XapakTepHCTHKM CHCTEM MaCOBOTO 1 4
00CITyrOByBaHHS.
4 Tema 4. Teopema JIuTtia Ta i HaCKTiOKH. 4
5 Tema 5. OCHOBM AMCKPETHO-TOMIKHOTO 1 5
MO/JICTIFOBAHHSI cHCTEM MacoBOT0
00CITyroByBaHHS.
6 Tema 6. Mepexi cHCTEM MacoBOrO 1 5
00CITyroByBaHHS.
7 Tema 7. MonemoBaHHs CHCTEM  3a 1 1 5
Jonomororo Mepex Ilerpi.
Pa3om 3a 3mictoBuM mMoay.aem 1 30 5 0 2 23
3micToBuiit MoayJib 3. UMOBipHiCHEe MO/Ie/IIOBAHHS.
8 Tema 8. Merox CTAaTHCTHUHHX BHIIPOOYBAHb. 1 3
9 Tema 9. I'enepaTopy BUIIAKOBHX BEJIHUHH. 1 2 4
10 Tema 10. MonenaroBaHHS BUIAAKOBUX TOJIH 1 3
Ta JIMCKPETHUX BEJIMYHH.
11 Tema 11. MogenioBaHH HeTEPEPBHUX 1 3
BHUII3JIKOBUX BEJIHYHH.
12 Tewma 12. Cratucruuna o6pobka pe3yabTaTin 1 2 4
MO/JICJIFOBAHHSI.
13 Tema 13. BuzHaueHHsI KUTBKOCTI peani3amii 1 3
I1i/1 9ac MOJIEJIIOBAHHS BUIIAJIKOBHX BEJINYMH.
Pa3om 3a 3mMicToBUM Moy1eM 2 30 6 0 4 20
3micToBuii MoayJs 4. Imitaniiine moaemoBanus. [Iporpamne 3a0e3nev4eHHs
iMiTaliHHOTr0 MOJE/IIOBAHHS.
14 Tewma 14. ImiTaniiine MOACIIOBaHHS B 1 2
3arajbHii CXeMi CHCTEMHOTO aHalli3y.
15 Tewma 15. Po3poOka KOHIIENTYaaIbHOI MOIETTI. 1 3




13

16 Tema 16. Po3pobOka cTpyKTypHOi cCXeMH Ta 1 2 3
IporpamMHa peajisais iMiTaliiHoOT Mosieti.
17 Tema 17. Ilpuknan po3poOku imiTaniiHOl 1 2 3
MOJIET.
18 Tema 18. Ilpusnumu 1nO6YIOBM  MOB 1 2
MOJICITIOBAHHSI.
19 Tewma 19. Ictopis Ta cyyacHuii eTam po3BUTKY 1 2
IMITAIiTHOTO MOJIEITFOBAHHA.
20 Tema 20. Cuctemu imiTariiHoro 1 2
MOJICITIOBAHHSI.
Pa3om 3a 3micToBUM MojyJieM 2 30 7 0 4 19
3micToBuiit MoayJb S. IllnaHyBaHHS Ta POBeIeHHSA eKCIIEPUMEHTIB 3
MOJACJISAMMU.
21 Tema 21. OuiHIOBaHHS TOYHOCTi Pe3yIbTATIB 1 2 6
MO/JICTIFOBAHHS.
22 Tema 22. Oco6mmBOCTI  IUTaHyBaHHS 1 5
y
EKCIICPUMEHTIB.
23 Tema 23. [Ipuitaarts  pimeHs  3a 1 2 6
pe3yiIbTaTaMy MOJCIIOBAHHSL.
24 Tema 24. Imitamiiiae MOJEIIOBAHHS 1 5
BHPOOHHUYMX Ta KOMIT IOTEpPHUX CHCTEM.
Pa3om 3a 3micToBUM Moays1eM 3 30 4 0 4 22
Ycboro roaus 3a aucuuiiiny | 150 24 0 16 110
8 Temmu JabopaTopHUX 3aHATH
No Kinb-
- Ha3zBa tremu KICTh
3/m
TOAUH
1 | Berynne samarrs. OsHaiiomieHHs 3 poOOYMMH MICISAMH, MPaBUIAMHU TPOBEIEHHS Ta 31adi 2
naboparopHux pobitT. BerymHuit iHCTpyKTa) 3 TexHiKH Oe3nekun/
2 | ®opmaibHi MeToAK NOOYA0BU MOJEINel. MoziesoBaHHs CHCTEM 3a JI0MOMOroro Mepesx Ilerpi. 2
3 | I'eneparopu BUIaJKOBUX BEIUYHH. 2
4 | Crarucruuna oGpoOKa pe3ynbTaTiB MOJEHOBAHHS. 2
5 | Po3pobka cTpyKTypHOI cXeMH Ta IIpOrpamMHa peanisalis iMiTaliiHoi MOAeII. 2
6 | OuiHIOBaHHS TOYHOCTI PE3yJIbTATIB MO/IEIOBAHHSL. 2
7 | lpuiinarrs pimieHs 3a pe3ysibTaTaMy MOJIETFOBAHHS. 2
8 | 3axirouHe 3aHATTA. 3aXUCT Ja0OPATOPHUX POOIT Ta PI'P. 2
Pazom 16
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9 Camocriiina po6ota

Ne KinbkicTb
Ha3zBa remn
3/m TOMH
1 [[loroune ompaItoBaHHS TEOPETUIHOTO MaTepiary 20
2 |[TigroToBka /0 JIAOOPATOPHUX POOIT 40
4 |BukoHaHHS PO3paxyHKOBO-rpadigHOi poObOTH 40
5 [[TlizroroBka A0 iCIIUTY 10
Pa3zom 110

10 ImauBigyaJbHi 3aBIaHHA

PobGounM nmnnaHoM nepen0ayeHO BUKOHAHHA 1HAMBIAYaJbHUX 3aBJaHb 3
JUCLUIUIIHU Yy BUTIIAL po3paxyHKoBo-rpadiunoi podotu (PI'P). B Hiit 3BO HaBoasATh
TEKCTH Mporpam, siKi po3poO0JieHl BJIACHOPYY BIJANOBIJIHO OO OTPUMAHHMX BaplaHTIB
3aBAaHb 1 JOCHIDKEH] mia 4yac jJabopatopHux poOit. Jokmagna iHpopmaris npo PT'P
MicTUThCA B [14.2]. @opmu koHTposto BukoHaHHs PI'P HaBeneni B Tabiuii.

Bun podoru dopMa KOHTPOJIIO KinbkicTb
0aJiB

CtpykTypa, omrc METo1y Ta 1. BianoBiHIiCTh yMOBaM 3aBJIaHHS
MporpaMHa 4acTHHA

2. EkciepuMeHTaNbHE MATBEPIKEHHS

ITosicHrOBanbHA 3amKcKa 1. OGrpyHTOBaHICTh PillIEHb

2. [MocunanHs Ha MepIIoHKEpesa

3. BianoBigHicTh 0pOpMIIEHHS BUMOTaM
4. CBo€yacHiCTh 371a4l

ClLLeee e
SIDNIENITNIEMI IR N

3axuct PI'P CamocCTiiHICTh BUKOHAHHS (BIAMOBIAI Ha
3aMUTaHHA)

Pazom 0...| 20

11 MeToau KOHTPOJIIO

OminroBanHs 3HaHb 3BO 3miiicHIoEThC BiamoBigHO 10 «llodokeHHS TIPO
MOTOYHE Ta IMJCYMKOBE OIliHIOBaHHS 3HaHb 3BO UYepHIriBCHKOro HalllOHAJIBHOTO
TEXHOJIOTTYHOTO YHIBEPCUTETY», MOTOKeHOro BueHoto paaow UHTY (mpotokon Ne 9
BiJ1 26.10.2015 p.) Ta 3aTBepmxkenoro Hakazom pektopa YHTY Bix 29.10.2015 p. Nel81.

3 mucuurmiian 3BO moxke HaOpatu 10 60% migCyMKOBOI OIIIHKM 32 BUKOHAHHS
BCIX BUIB pOOIT, 1110 BUKOHYIOTHCSI MPOTATOM cemecTpy 1 10 40% miJICyMKOBOi OLIIHKA
— Ha 3aJiKy.

BukonanHsi Ta 0COOMCTHH 3aXMCT yCiX JIabOpaTOpHHX poOIT, 3a3HAYEHUX Y
poOoUiil HaBYANIbHIM MporpaMi 3 JUCIUIUIIHU, € 000B’s3K0BUM. [loTOUHUN KOHTPOIHL
NPOBOAMTHCS LUIIXOM CHUIKyBaHHS 13 3BO mixg yac nekuid Ta KOHCyNIbTamiid Ta
onutyBanb 3BO mijg yac 3axucTty 1a00paTOpHHUX POOIT.
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Pe3ynpTaT MOTOYHOrO KOHTPOJIO 32 BIAMOBIAHUA MOIYJb OIPHIIIOJAHIOIOTHCS
BUKJIaJJaueM Ha HACTYIIHOMY ayJAUTOpPHOMY 3aHATTI. banm, siki Habpani 3BO mig yac
MOJYJIBHUX KOHTPOJIIB, CKJIa/1al0Th OI[IHKY IIOTOYHOTO KOHTPOJIIO.

CemecTpoBUld KOHTPOJb Yy BUTIANI eK3aMeHy TIPOBOAUTBCS TMiaA  dYac
eK3aMeHaIlIiHO1 cecli 3 TphbOMa 3amUTaHHSAMHU: JIBOMa Teopetmunumu (1o 10 OGamis
MaKCUMyM 3a KOXKHE) Ta OJHHM TmpakTudHuM (20 OamiB makcumym). OiiHka 3a
pe3ynbTaTaMu BHUBUYCHHS TUCHUIUIIHA (DOPMYETHCS MIISAXOM JOJABAaHHS ITiICYMKOBHX
pPEe3yNbTAaTIB MOTOYHOTO KOHTPOJIO 1O €K3aMEHAIiiHOi OIlIHKU. B3aeM03B’sS30K Mix
HaOpaHuMHU OajlaMH 1 OLIIHKOIO HaBeJeHUM y po3aiii 12.

B Bumanky moBTOpHOIO CKJIaJaHHS ICIIUTY BCl HaOpaHI MPOTATOM ceMecTpy Oanu
aHYyJIOIOThCS, a TMOBTOPHUM ICOUT CKIANA€ThCA 3 TpbOMa MUTAaHHSMU: JBOMA
teopetnuHuMu (1o 30 OaliB MakCUMyM 3a KOXKHE) Ta OJHUM TpakTudHuM (40 Oami
MakcumyM). Ex3amenartiiiai O1J1eTH 3HaXOAAThCs Y TAKET1 JIOKYMEHTIB Ha TUCIUTUIIHY.

VY Bumaaky, skmo 3BO mporsroM cemecTpy HE BHKOHaB B TOBHOMY 00Cs31
nepeoayeHux poOOYOI0 MPOrpaMor0 BCIX BHUJIIB HaBYAIBHOI pOOOTH, Ma€ HEBIAIpPAIlbOBaHI
nabopatopHi podoTH abo0 He HaOpaB MiIHIMAIBHO HEOOXIAHY KUIbKICTH OanmiB (20), BiH He
JIOITCKA€EThCA JI0 CKJIAJAHHS ICIIMTY IIJI 4Yac CEMECTPOBOTO KOHTPONIO, ajié Mae IPaBo
JIKBITyBaTH akaJieMiuHy 3a00proBaHICTh y TOpsIKy, nependadeHomy «llosoxkeHHsSIM mpo
MOTOYHE Ta IMiICYMKOBE OIliHIOBaHHs 3HaHb 3BO UHTY ».

[ToBTOpHE CKJIaAaHHS ICOMTY 3 METOK TMiJBUINECHHS MO3UTHBHOI OI[IHKU HE
JT03BOJISIETHCSL.

3a pe3ynbTaTaMu CEMECTPy B €K3aMEHAIlIWHY BiJIOMICTh BUCTABIISIETHCS OIIIHKA
BIIMIOBITHO JIO IITKAJIA OITIHFOBAHHS, 1[0 HaBEJICHA B HACTYITHOMY PO3JILII.

12 Po3noain 6auiB, AKi OTPUMYIOTH CTYI€HTH
IToTOYHMI KOHTPOJIb 32 MOYJISIMU

. KinbkicTs
MopayJib 3a TeMATHYHUM IJIAHOM JUCHHMILIIHH Ta (JOpMa KOHTPOJIIO Gauie
3microBuii MoayJb 1. 3arajibHi M0/10:KeHHS TA BUSHAYEHHSA 0... 8

MOJEJTIOBAHHSA CHCTEM
1 TloBHOTA BeaeHHS KOHCIIEKTIB 3aHATh.

2 TlixroromieHicTh 10 1a00paTOPHUX POOIT.
3 CamoCTiHHICTh Ta CBOE€YACHICTh BUKOHAHHS JJA0OpATOPHUX POOIT.
4 3axuct 1abopaTopHUX POOIT.

SIS
oo IS, IS SN

3micToBuii Moayas 2. Mojaesi cuCTeM MAacOBOT0 00CJIYTOBYBaHHSI Ta
mepe:xi Ilerpi.
1 IloBHOTa BegeHHS KOHCIIEKTIB 3aHSATh.

2 TlixroromieHicTh 10 1a00paTOPHUX POOIT.
3 CamoCTiHHICTh Ta CBOE€YACHICTh BUKOHAHHS JJA0OpaTOPHUX POOIT.
4 3axuct 1ab0paTopHUX POOIT.

3micTroBuii Moay.ib 3. UMoBipHiCHEe MOIE/IIOBAHHS.

1 IloBHOTa BegeHHS KOHCIIEKTIB 3aHSATh.

2 TligroroBieHicTh 10 1a060paTOPHUX POOIT.

3 CaMOCTIHHICTh Ta CBOEYACHICTh BUKOHAHHS J1a00OpPaTOPHUX POOIT.
4 3axuct 1a00paTOPHUX POOIT.

Sl
U R P Rk Rk
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3a0e3neyeHHs iMiTaniiiHOr0o MO/ IIOBAHHS.

. KiabkicTn
Moayb 3a TeMATHYHUM IVIAHOM AUCHHUILTIHHA TA (POPMA KOHTPOJIIO Sais
3microBuii MoayJas 4. Imitaniiine mogentoBanns. Ilporpamue 0... 8

1 TloBHOTa BeJICHHS KOHCIICKTIB 3aHSTh.

2 TlixroroBieHicTh 10 1a00paTOPHUX POOIT.
3 CaMOCTIHHICTh Ta CBOEYACHICTh BUKOHAHHS J1a00OpaTOPHUX POOIT.
4 3axuct 1abopaTOPHUX POOIT.

MO EJISIMU.

3microBuii MoayJb 5. Ili1aHyBaHHSI Ta IPOBeIeHHS eKCIIEPUMEHTIB 3

Sl
o] IR S BTSN SN

1 TloBHOTa BeJCHHS KOHCIICKTIB 3aHSTh.

2 TligroromieHicTh 10 1a00paTOPHUX POOIT.

3 CaMOCTIHHICTh Ta CBOEYACHICTh BUKOHAHHS J1a00OpaTOPHUX POOIT.
4 3axuct mabopaTOpHHUX POOIT.

Ouinka 3a PI'P

CeMeCTPOBa OliHKA MOTOYHOI0 KOHTPOJII0

s|lejlooco o

Hnst 3axucmy nabopamopHoi pobomu CTyIEHT TOBUHEH
KOHTPOJIbHI 3allUTaHHs 3 METOJMYHMX BKa3IiBOK Ta Ha JBa 3allUTaHHS 3a BUOOPOM
BHUKJIaJa4ya 3 JIEKI[IHHOrO Kypcy 3a TeMOI JabopatopHoi podotu. st denroi ghopmu
HABYAHHs 3a KOXKHY JJabOpaTOpHY POOOTY CTYAEHT OTPUMYE TMEBHY KUIBKICTH OalliB 3
ypaxyBaHHSIM MaKCHUMaJIbHOI KUJIBKOCTI OajliB 3TiJIHO HaBeJeHOi Buie Tadmuii. [lpu
IbOMY BPaXOBYEThCS SKICTh OQPOPMIIEHHS 3BITY Ta MOBHOTA BIJANOBIJIEH Ha 3alUTaHHS

MIPHU 3aXUCTI JJaOOpPaTOPHOI pOOOTH.

[Tim yac ceMecTpoBOTrO KOHTPOJIO JO BH3HAYCHOI MOTOYHHM KOHTPOJIEM CYMHU
OamiB JTOAAETHCSA OIIHKA 3a BIAMOBIAb HAa 3aBAaHHS ICIUTY, IO BigoOpa)kKaeThCcs B
eK3aMeHalliHlii BimoMocTi. Exk3aMeHariiiiHa OIlIHKa BHUCTAaBIAETHCS BIAMOBIIHO 10

IIKAJIM OLIIHIOBAHHS, HABEACHIN HIDKYE.

IlIkana oninroBanua: HanioHaabHa Ta ECTS

CyMa. dasis 3a ) OuiHKa 3a HANIOHAJIBLHOI0 HIKAJIOK0
BCI BUAM Ouinka :
HABYAJIbHOI ECTS | AJs eK3aMeHYy, KypcoBoi AL 32Ky
TiIBHOCTI podoru
90 - 100 A BIIMIHHO
82-89 B oBne
75-81 C #o0p 3apaxoBaHO
66-74 D .
60-65 E 3aJI0BITHHO
HE3aJIOBLIIBHO 3 HE 3apaxoBaHoO 3
0-59 FX MO>KJTUBICTIO IOBTOPHOT'O MO>KJTUBICTIO
CKJIQJIaHHS MTOBTOPHOTO CKJIQJIaHHS

BIMOBICTA Ha BCl
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13 IncTpymeHTH, 00JIaJHAHHS TA MPOrpamMHe 3a0e3MeYeHHs, BUKOPUCTAHHSA SIKHX
nepeadavac HaBYAJbHA TUCIHHUILIIHA

JlexuiiiHuii Matepiajql MOAAETbCA Y BUIJISAI Mpe3eHTalllil 3a JOMOMOrorw Meia-
npoekropa. Ilim dac nekmiii aHami3yloTbcs MPOOJEMHI CHUTyallii, OpraHi3yeThCs
3BOPOTHUN 3B'SI30K 3 ayIUTOPIEI0 NUIIXOM (OPMYJIOBAHHS 3alHUTaHb 1 CTHCIUX
BIJIMTOBIIeH 3 000X CTOPIH.

OcoO0nMBICTIO BHUKOHAHHS J1a00OpaTOpPHUX POOIT € 3aCTOCYBaHHS CHELiaIbHOTO
oOJaJHaHHS Ta TMPHUKIATHOTO IMPOTPaMHOTO 3a0e3MeYeHHs HaBUYAIBHOI J1aboparopii
«Ananimuunoi 0o6pooxu inghopmayii ».

14 Metoau4yHe 3a0e3mMeYeHHSA

1. MopnentoBanHsi cucteM. MeTOAWYHI BKa3iBKM JO BUKOHAHHS JIaDOpAaTOpPHUX Ta
CaMOCTIMHMX pOOIT ISl CTYAEHTIB chemianbHocTi 121 «IlHKeHepis mnporpaMHOTo
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