Qu HauioHanbHWI TEXHIYHUI YHiBEepcUTET YKpaiHu
«KUIBCbKWUWA MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeppa aBromaTtusauii
€N1eKTPOTEeXHIYHUX Ta
MeXaTPOHHUX KOMMNJ/IEKCiB

2%

AEMK

~

MOAE/NNKOBAHHA ENEKTPOTEXHIYHUX

CUCTEM

Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneunianbHicTb
OcBiTHA nporpama

CraTyc gucumuniiim
dopma HaBYaAHHA

Pik nigrotoBkun, cemectp
O6car aucuunninm

CemecTpoBuii KOHTponb/
KOHTPOAbHI 3axo4u

Po3knap 3aHATb
MoBa BMKNagaHHA
IHpopmauis npo
KepiBHUKa Kypcy /

PeKBi3auTK HaBYa/IbHOI AUCUUNAIHU

Mepwuli (6akanaepcoKuii)
14 EneKmpu4Ha iHM#ceHepiaA
141 EneKmpoeHep2emuKa, eneKmpomexHika ma enekmpomexaHika

IH}CUHIPpUH2 IHMenekmMyanbHUX eaeKmpomexHiYHUX ma MexampoHHUX
KomrisieKcie

HopmamusHa

O4Ha (deHHa)/3a04Ha/ducmaHyitiHa/
4 Kypc, OCiHHil cemecmp

5 kpeduma / 150 200u

lenum

http://rozklad.kpi.ua/
YKpaiHcoKa

JNlekTop: K.m.H., doueHm LaHiniH OnekcaHop Banepitiosuy;
e-mail: avdan@ukr.net; men. +38-067-907-91-19 (09:00 — 18:00)

BUK/1aaa4IB MpakTnuHi / JlabopaTopHi: K.m.H., doueHm faHiniH OnexkcaHOp Banepitiosuy;

e-mail: avdan@ukr.net; men. +38-067-907-91-19 (10:00 — 18:00)

JocTtynHuit Ha nhaTdopmi « CikopcbKMiny. Koa AoCTyny Haga€ETbCA BUKNAgaYem
Ha NepLIOMY 3aHATTI.

Po3milLeHHA Kypcy

Mporpama HaBYaNbHOI AUCLUNAIHU
1. Onuc HaBYaNbHOI AUCUMNAIHY, iT MeTa, NpeaAMET BUBYAHHA TA pe3y/ibTaTU HABYAHHA

OpHi€ro 3 BaXJIUMBUX NMPOOJIEM IHXKUHIPUHTY € PO3pOOJIEHHS METOMAIB JOCHIIKEHHS Cy4acCHUX
€JIEKTPOTEXHIYHUX CHUCTEM Ta Ha iX OCHOBI CTBOPEHHS aBTOMAaTM30BaHUX KOMIUIEKCIB 1 CHUCTEM
KepyBaHHs HUMHU. [lig yac po3B’s3aHHS LKX 337a4 BENMKE 3HAYCHHS NMPUAUIIETHCA MOOentogantio. Y
3arajlbHOMy BHIIAJIKYy HPOLEC MOOeno8ants MOXe OyTH MPEICTaBICHUN K BUBUYEHHS JESKUX (PI3MIHUX
IPOLECIB Y BUIJIAAI B3a€EMOIIOB'I3aHUX €TalllB, KOKEH 3 SKUX BUKOHYE TMEBHI [Ili, CIpsAMOBaHI Ha
noOyJIoBy 1 Mojajbllleé BUKOPUCTAHHS 1H(MOPMAIIHHO-TOIYHUX MoJenel cucteM. XapaKTEepHOIO
OCOOJIMBICTIO JAHOTO IMpPOLECYy € Horo HMKIIYHUN abo IHTEpaKTUBHUI XapakTep, sIKMM BinoOpakae
Cy4acHi BUMOTH JI0 aHAJII3y Ta CHHTE3Y CKJIAJHUX CUCTEM aBTOMAaTHYHOTO KepPyBaHHS.

Merta BHBUYEHHS AWCUUILUIIHU — ()OPMYBAaHHS y CTYJCHTa TEOPETHYHHX i NMPAKTUYHUX 3HAHb
noOyJ0BH MOJIENIel eJeKTPOMEXaHIUHUX CHCTEM PI3HOI CKJIAJHOCTI Ta CTBOPEHHS EQEeKTHBHHUX
AITOPUTMIB YIIPABIIHHS )1 1X JOCIIIKEHHS HA TTPAKTHUIII.

[Mporpamui pesynbratn HaB4yanHs: (DKI1) 3paTHicTh BHpinIyBaTH TNpakTH4HI 3amadi i3
3aCTOCYBaHHSM CHCTEM aBTOMATHU30BAaHOTO MpoekTyBaHHS 1 po3paxyHKiB (CAIIP); (PK9) Ycinomnenus
HEOOXIZTHOCTI ~ MIiJABUINEHHS  €(PEeKTUBHOCTI  E€JIEKTPOCHEPreTUYHOIro,  EJIeKTPOTEXHIYHOIo  Ta
enekTpomexaniunoro ycrarkyBanus (PK12) 3matHicTs 3a0e3meuyBaT MOJCITIOBAHHS €IEKTPOTEXHIYHUX
Ta EJIEeKTPOMEXaHIYHUX OO0’€KTIB 1 TEXHOJOTIYHUX MpPOIEciB BUPOOHUITBA 3 BUKOPUCTAHHSAM
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CTaHJApTHHUX MaKeTiB 1 3ac00iB aBTOMaTHU3alii IHKEHEPHUX PO3PaxyHKIB, IPOBOJAUTH EKCIEPUMEHTH 32
3aJaHMH METOJMKaMH 3 00poOKor0 i aHamizoM pe3yibTaris; (PK15) 3maTHiCTh 3aCTOCOBYBaTH METOIU
Teopii aBTOMAaTHYHOTO KEPyBaHHs], CHCTEMHOTO aHali3y Ta YHCIOBHUX METOIIB ISl PO3pPOOJICHHS
MaTeMaTUYHUX MOJEIEH ENEeKTPOTEXHIYHUX Ta MEXaTPOHHHX KOMIUIEKCIB, aHai3y $KOCTi iX
(GYHKLIOHYBaHHS 13 BUKOPUCTAHHSM HOBITHIX Komm 'torepHux texHojorii; ([TPH6) 3actocoByBaTh
NPUKITAHE TporpaMHe 3a0e3MeueHHs, MIKPOKOHTPOJIEPH Ta MIiKPOIPOLIECOPHY TEXHIKY JUIS BHPIIICHHS
NpaKkTHYHHUX 1podieM y npodeciituii mispHocTi; (IIPH8) O6uparu 1 3actocoByBatH npuaaTHI METOIU
JUISL QHAI3Y 1 CHHTE3Y eNIEKTPOMEXaHIYHUX Ta eJIEKTPOCHEPreTUYHUX CHCTEM 13 3aJaHUMH ITOKa3HUKAMH,
(TTPH17) Po3B’s13yBaTu CKJIaJHI CIIEIiali30BaHi 3a[1adi 3 MPOEKTYBAHHS 1 TEXHIYHOTO OOCIyrOBYBaHHS
€JIGKTPOMEXAHIYHUX CHCTEM, eNEeKTPOYCTAaTKyBaHHS €JIEKTPUYHUX CTaHI[IM, MiJCTaHIIH, CHCTEM Ta
mepex; (ITPH22) CtBoproBaTu yHiBepcanbHi HalOLIbIT €()EKTUBHI AJITOPUTMH MOJICTIOBAHHS IMPOIIECIB
CJIEKTPOTEXHIYHUX CHCTEM Ta MPOBOJUTU iX JOCHI[KEHHS HA Cy4yaCHOMY OOJaJHaHHI 3 Cy4acHHM
HpOTrpaMHHUM 3a0€3MCUCHHSIM.

2. MMpepeKBi3auTU Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLe B CTPYKTYPHO-/IOTiYHIl cXxemi HaBYaHHA 3a
BigNoBigHOI0 OCBITHLOIO NPOrpPamolo)

HapuanpHa mucrmmiiHa «MoJemoBaHHSI €IEKTPOTEXHIYHUX CHUCTEM» BHUKIAJAETHCS HAa OCHOBI
3HaHb Ta YMiHb, OJICP)KAHUX CTYJCHTAMHM I YaC BUBUCHHS KPEAWUTHHX MOMIYJIIB TAaKUX AUCIMILIIH SIK:
«ABTOMAaTU30BaHUH €JIEKTPONPUBOJ MAIIMH 1 ycTaHOBOK», «EnextponpuBoay, «L{udposi Ta HemiHiiiHI
CUCTEMH KEpPYyBaHHsS CJCKTPOTEXHIYHUMH KOMIUIeKcaMu» «Teopiss aBTOMAaTHYHOTO KEpYBAaHHS
CNEKTPOTEXHIYHMX KOMIUIEKCIB Ta MEXaTpOHHUX cuctem», «OOuuciioBaJibHa TEXHIKa Ta
IpOTpaMyBaHHsD TOMIO.

3HaHHA Ta YyMIiHHS, OJAEpKaHI B MPOIECI BUBYEHHS KPEIUTHOTO MOAyIs «MojaentoBaHHS
CJIEKTPOTEXHIYHUX CHUCTEM», € HEOOXITHUMHU IS KOXKHOTO (DaxiBIsl €IeKTPOTEXHIYHOTO MPOPIIIo, SKi
BUPIIIYIOTh 1H)KEHEPHI 3aBJaHHS y cdepl eNeKTPOTEXHIKU Ta MPH MPH BUKOHAHHI TUIUIOMHOTO MPOEKTY,
TOIIO.

3. 3micT HaBYaNbHOI gUCLUNAIHK

Po3ain 1. OcHOBHI M0J10:KeHHA IMCUMILTIHA. 3arajibHA CTPYKTYPA eJIeKTPOTeXHIYHUX CHCTEM
Tema 1.1. ba30oBi MOHATTS Ta OCHOBHI MOJIOKEHHS
Tema 1.2. CunTe3 Ta aHali3 MaTeMaTHYHUX MoJIesIel (PI3UYHUX CUCTEM
Po3nin 2. YncenbHe iHTerpyBanns AugepeHniaibHUX PiBHIHD
Tema 2.1. IleperBopenns Jlamiaca. OnepatopHuii metoa ta metof Pynre-Kyrra
Tema 2.2. Anpokcumarntis GyHKIIH
Po3zain 3. Peanizanis MaTeMaTHYHUX Mo/ieIei
Tema 3.1. AnrOpuTMH aBTOMATHYHOTO PETYITIOBAHHS
Tema 3.2. HeniHiiiHi e1€MEeHTH Ta olepalliiiHi miIcCuiIoBayi
Po3zain 4. BinoOpasxeHHsi cucTeM y IPOCTOPi CTaHIiB
Tema 4.1. Meton Ge3nocepeqHbO1 1eKOMIO3UIIIT
Tema 4.2. Ilpsme, nocnioBHE Ta napaneabHe IPOrpaMyBaHHs
Po3nin S. 3aranbHi MeToau MOeJI0BaHHS IMHAMIYHHUX CHCTEM
Tema 5.1. UncenbHO-aHATITHYHUA METOJ] MOJICTTIOBaHHS
Tema 5.2. Metoau TUCKPETHOTO Z-TIepeTBOPEHHS

4. HaBuanbHi matepianu Ta pecypcu

ba3zoBa

1. MonentoBaHHS elleKTpoMeXaHIYHUX IporeciB 1 cucteM: Hau. noci6. / O.B. laninin, B.M.
Yepmanux, I1.B. Pozen. — K.: HTYVY «KIlII», 2007. — 52 c.

2. Hlokin B.I1. MogenmoBaHHS €NEKTPOMEXaHIYHUX CHUCTEM : HaBUanbHUU mociOHuk / B.II.
[okiH [Ta iH.]. - Kuis : Kongop, 2018. - 203 c.

3. Buxopucranas maketa MATLAB-Simulink myis MopmemoBaHHS JWHAMIYHHX CHCTEM Ta
npucTpoiB: MeToA. BKa3iBKH 0 BUKOHAHHA JIAOOPATOPHUX, PO3PAXyHKOBO-TpaiyHUX POOIT, KypCOBOTO
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Ta TUTJIOMHOTO MPOEKTYBaHHs A cTya. crem. 7.092203 — «EnekrpoMexaHiuHi CUCTEMH aBTOMAaTH3AaIlil

ta enektpornpuBom» 1 7.092204 — «EnmextpomexaHiune oONagHAHHS EHEPrOEMHHUX BHPOOHHUITB» /

VYxnagaudi: O.B. Uepmanux, O.B. aninin, B.B. Ky3uenos. — K.: IBI] «ITomitexnikay, 2004. — 72 c.
Jlonmomixkna

4, Jlosurcekuii A.O., Mopo3 B.I., ITlapanuyk S.C. Po3B’s3aHHS 3ama4 €JeKTPOMEXaHIKH B
cepenopumax mnakeriB MathCAD i MATLAB: Hapuanpauii mociOnuk. — JIbBiB: BugaBHUIITBO
HepxaBHoro yHiBepcuteTy «JIbBiBChbKa mosmitexHikay, 2000. — 166 c.

5. Ko30yp L.P. MonemntoBanns cucrem kepyBanus B nakeri MATLAB SIMULINK, meronuuni
BKa31BKHM J0 BHUKOHAHHA J1JaOOpaTopHoi poOoTH mo kypcy «Komm’toTepHi METOIU AOCTIIKEHHSI CUCTEM
ABTOMATHYHOTO YIPABIIHHS», A CTYIAeHTIB 4 Kypcy crnerianbHocTi 6.050201 «CuctemHua inxenepis» /
yki. : LP. Ko3zoyp , I''B. Ko3oyp , P.I. Muxaimummua. — Tepnomns : THTY, 2019. - 23 c.
http://elartu.tntu.edu.ua/handle/lib/28056

6. Modeling of electrical and mechatronic systems. Educational edition [Electronic resource] :
tutorial for bachelor's degree programs for an educational program "Engineering of Intelligent
Electrotechnical and Mechatronic Complexes™ / O. V. Danilin, A. V. Bosak, V. O. Bronytskyi, L. V.
Toropova ; Igor Sikorsky Kiev Polytechnic Institute. — Electronic text data (1 file: 1,27 MB). — Kyiv: Igor
Sikorsky Kyiv Polytechnic Institute, 2021. — 55 p. https://ela.kpi.ua/handle/123456789/47291

7. Toromok I1. @. Teopiss aBromMaTnuHOrOo KepyBaHHs : HaB4. mocid. / I1.®. Toromok, T.M.
I'peunn ; MiH-BO OCBITH 1 HayKH, MOJIOAI Ta cnopTy Ykpainu, Ham. yH-T "JIbBiBCbKa MOJITEXHiKa". -
JIpBiB : Bumasuunrso JIsBiBCchKOI momiTexuiky, 2012. - 279 c.

Jlimepamypy, 6ibniocpagpia AKOI NOOAHA i3 MOCUAGHHAM, MOMCHA 3HAUmu 8 iHmepHemi.
Jlimepamypy, 6ibniozcpagpia AKoi He micmume NOCUNAHHA, MOXHA 3Halimu e 6ibniomeui KIll im. lzopsa
CikopcbKkozo.
0Ob6o8’s3k08UM 014 MPOYUMAHHA € OKpemi po3dinu 6a3zoeoi nimepamypu [1]-[3]. Po3dinu 6a3oeoi
nimepamypu, wo € 0608’A3K0BUMU 014 MPOYUMAHHA, 0 MAKOMHC 38’A30K YUX PECYpPCi8 3 KOHKpemHUMU
memamu GucyunaiHu HagoOUMbCA HUXYE, 8 MeEMOOUYi ONAHYBAHHA HABYAMALHOI OuCYuUnAiHU. YCi iHWi
nimepamypHi 0xcepena € hakynbmamusHUMU, 3 HUMU peKoMeHOYEMbCA 03HaomMumuce

HaB4YanbHUW KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI gucuMniiHu (OCBITHbOro KOMMOHEHTA)

Metoauka BHMKJIaJaHHS JIUCLUIUIIHA TO€AHYE HAOYHI METOJIM HAaBUYaHHS 3 IOSICHEHHSIM.
BuknaganHs mnpoBoauThes y (opMi JIeKLid, NPaKTUYHUX Ta Ja0OpAaTOPHHUX 3aHATh Yy BHUIVIAIL
KOMIT'FOTEPHOTO TMpakTUkyMy. I[Ipy BHKOHaHHI po3paxyHKOBOi pPOOOTH 3aCTOCOBYETbCS HPOOJIEMHO-
MOLIYKOBUI METOJ.

JlekuiiiHi 3aHATTAH

Ha3ga Temu Jiekuii Ta nepeJiik OCHOBHUX NUTaHb (MOCWJIAHHSA HA JITEPaTypy)

Ha3sa Temu gekuii: Betyn no qucnumiinm

Ilepenik ocHOBHUX muTaHb: OCHOBHI MOHATTS MoAeNtoBaHHsS ((i3MUHE Ta MaTeMaTHYHE
1 | monentoBaHHS, 00’ €KTHO-OPIEHTOBHUN MPUHIIUII, CUCTEMA, TIPOIIEC, MapaMeTpH, BIACTHBOCTI,
CTaH, XapaKTePUCTUKHU TOIIO).

Jlireparypa: [2, 4]

Ha3Ba temu Jekuii: Imitamiiine, 00’ €KTHO-OpI€HTOBaHE MOJICTIOBAHHS

Ilepesik ocHOBHMX HmUTaHb: Metoauka noOynoBu Mojeni-imiTaropa. CTpyKTypHa cxema
2 | y3araJbHEHOI eleKTpoMexaHiuHoi cuctemMu. OCHOBHI OJIOKH Ta MOJYJI CHCTEMH. BexTopHO-
maTtpuyHa monenb ETC. JlerepmiHOBaHI Ta HeleTepMiHOBaHI Mojelni. MaTemaTuuHa MOJEb
"4yOpHOT CKPUHBKH"
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Jlireparypa: [1, 7]

Ha3Ba Temu Jiekuii: [loOygoBa MaTeMaTHYHUX MOJIEJICH TEXHIYHUX CUCTEM
Ilepesiik 0CHOBHMX NMHUTAHb: [1paBIiyHUN TPUBOJ Ta €JIEKTPOABUTYH MOCTIHHOTO CTPYMY

3 | He3anexxHoro 30ymkeHHs. OTpumaHHs qudepeHIliaTbHUX PIBHSIHD CUCTEM, CTPYKTYPHHUX CXEM
Ta repeaaBaTbHUX (PYHKITIH.
Jlireparypa: [1, 6]
Ha3zBa temu Jieknii: [ToOyoBa MaTeMaTHYHUX MOJIENIEH TEXHIYHUX CUCTEM
Ilepesik ocHOBHMX muTaHb: [ToOynoBa MareMaTHYHUX MOAETECH TEXHIYHUX CHCTEM Pi3HOI
4 ¢iznynoi npupomu. IlpyxHa MexaHIYyHa cHCTeMa Ta EJIEKTPUYHE KOJO 3 KOTYILKOIO
IHIyKTUBHOCTI, PE3UCTOpOM 1 KoHAeHcaTopoM. OtpumaHHs AudepeHIlialbHUX pPIBHIHBb
CHCTEM, CTPYKTYPHHUX CXEM Ta IlepeAaBaIbHUX (QYHKIIH
Jliteparypa: [2, 5]
Ha3zBa Temu 3aHaTTA: OCHOBI NOHATTS Ta BIACTUBOCTI MepeTBOpeHHs Jlariaca
5 Ilepesaik ocHOBHUX mnuTaHb: [loHATTS opuriHamy Ta 300pakeHHS. JloKa3sm OCHOBHHUX
BJIaCTUBOCTEN neperBopeHHs Jlamnaca. [TeperBopenns Jlamaca-Kapcona.
Jlireparypa: [3, 6]
Ha3zBa Temu 3aHATTA: 3arajibHa METOJUKA PO3B’SI3KYy JU(epeHIiaIbHUX PIBHAHb
5 Ilepesik OCHOBHMX NUTAaHb: MareMaTHyHa CYTHICTh OIEpPATOPHOTO METOAY Ta METOXLY
Pynre-KyTTa nepuoro nopsaky.
Jlireparypa: [3, 7]
Ha3zBa temu Jieknii: Anpokcumaris QyHKITIH
Iepeaixk ocHoBHMX nMuTaHb: [loHATTS HalOmmkarouoi (yHKIIl. 3amada IHTEPIIONIOBAHHS Ta
7 anpokcumanii ¢pyHkmii. Meronu ampoxcumanii. Cryminuacra anpokcumartisi, CTyniH4acra 3
yoepepKeHHaM anpokcuManiis. KyckoBo-liHiliHa amnpokcumariis. YucenbHe I1HTErpyBaHHA
nudepeHIiabHUX PiBHSHD
Jlirepatypa: [1, 4]
Ha3zBa temu Jeknii: Peanizaiis e1eMeHTIB €IeKTPOTEXHIYHUX CHCTEM.
ITepenix ocHoBHUX nmuTaHb: [IpuHnun cynepno3uuii. @opMyBaHHsS MOJeNel 3a MpaBUIIaMU
8 KOMOIHOBAHOI'O peryiioBaHHSA. 300pa)k€HHS OMOpIB OCHOBHUX ejeMeHTIB. IlocmizoBHe Ta
napa’sesnbHe 3’€JHaHHs JJaHOK. MoJientoBaHHs cymyrouoro npuctpoto. [lepenaBanbha GyHKIIA
orepaniiHoOro miJICUII0Baya.
JlirepaTypa: [1, 3].
Ha3zBa temu Jeknii: OCHOBHI alrOPUTMH aBTOMATUYHOTO PETYJIOBAHHS
Ilepeaixk ocHoBHMX nmuTaHb: [IponopuiiiHe, mponopuiiHoO-iIHTErpagbHe Ta AUQepeHIiaabHe
9 | perymoBanHa. OCHOBHI MaTeMaTH4HI 3aJeKHOCTI Ta MepenaBayibHi (DYyHKINT BiIMOBIIHUX
JIAHOK.
Jlireparypa: [2, 7].
Ha3zga temu sekuii: [1[/[-perynstop B cucteMax aBTOMaTUYHOIO PETYJIFOBAaHHS
10 Ilepesik ocHOBHHMX nmuTaHb: [lepenaBanbHi (QyHKIIT Ta MPUHLIMUIOBI CXEMH PI3HUX THIIIB
II1-perymnsaropa.
Jlireparypa: [3, 4]
Ha3sBa Temu Jekuii: Peanizalig HelTiHIHHAX €1€MEHTIB.
11 Ilepesik OCHOBHMX NUTAaHb: AHATITUYHUN ONHC Ta TOOYIOBAa CTPYKTYPHHUX CXEM

aNIropuTMiB eneMeHTIB 'peneliHoro" Ttumy Bukxopucranus cepenosuma MATLAB nans
IHTEPAKTUBHOT'O MOJIETIIOBAHHS HETIHINHUX €JIEMEHTIB
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Jlireparypa: [2, 6].

Ha3Ba Temu Jiekuii: Peanizaiiist HeMHIMHUX €JIEMEHTIB Ta onepariii AudepeHIliFoBaHHS.
Ilepesik OCHOBHMX NHUTAaHb: AHATITHYHUN ONHC Ta TMOOYIOBAa CTPYKTYPHHUX CXEM
12 anropuTMiB enemenTa 3 "metiero icrepesucHy". Bukopucranus cepenopuima MATLAB nis
IHTEPaKTUBHOTO MOJEITIOBAHHS HEJHIAHUX €JIEMEHTIB. Peanizamis omeparrii
TuQepeHITiFOBaHHS.

Jlireparypa: [1, 3].

Ha3Ba Temu Jekuii: Meros 6e3mocepesHbo1 1eKOMIO3HIIII.

Ilepesik ocHoBHUX muTaHb: OCHOBHI MaTeMaTH4YHI 3aJ€KHOCTI METOMy Oe3MmocepenIHboi
13 | nexommosuiii gBOMa criocob0aMu, CKJIaJaHHS BIAMOBIIHMX CTPYKTYPHHX CXEM Ta Jiarpamu
CTaHy JIIHIHHOT CHCTEMH.

Jlireparypa: [3, 6].

Ha3zBa temu Jeknii: [To0y10Ba CTpyKTYpHHX CXEM B IPOCTOPI CTaHIB

Ilepesiik 0OCHOBHUX MUTaHb: MeTOJ MpoOCTOpY CTaHiB, 3MiHHI cTaHy. [IpsiMme Ta mociioBHE
14 | mporpamyBanHs. OTpUMaHHS aHAIITUYHUX BHPA3iB Ta CTBOPEHHS BiAIMOBIIHUX alTrOPUTMIB
MaTE€MaTUYHUX MOJEIEN

Jlireparypa: [2, 5].

Ha3Ba temu Jjekuii: [loOynoBa CTpyKTypHUX CXEM B MPOCTOPI CTaHIB

Ilepenik ocHOBHUX NUTaHb: MeTo MPOCTOPY CTaHiB, 3MiHHI cTaHy. [lapanensHe Ta 3MimiaHe
15 | (xkomOiHOBaHe) nporpamyBaHHa. OTpUMaHHS aHAIITUYHUX BHPA3iB Ta CTBOPEHHS BiJMOBIIHUX
QITOPUTMIB MAaTEMAaTHYHUX MOJIEIIEH

Jlireparypa: [3, 4].

Ha3zBa temu Jieknii: YncensHO-aHATITHYHUI METO]] KOMIT IOTEPHOTO MOJICITFOBAHHS

Ilepenik 0CHOBHMX MUTaHb: 3aJEKHICTh SIKOCTI MPOIIECY Bi BUOOPY Mepioqy AUCKpeTU3alii
16 (wary inTerpyBaHHs). OTpUMaHHS MaTeMaTUYHHUX 3aJIEKHOCTEH JJIS CUCTEM 3 HECKIHUEHHUM
JaHLoroM iHrerparopiB. [loOymoBa CTPYyKTYpHOI CXeMH Ta alIrOpUTMYy KOMII IOTEPHOTO
MO/IEJIFOBAHHS HEJHIIHOT CHCTEMH YHCEIbHO-aHATITUYHUM METOA0M

Jlireparypa: [1, 6].

Ha3Ba Temu Jekuii: Metos Z-nepeTBOpeHHs.

Ilepenik ocHoBHMX muTaHb: JluckperHe meperBopeHHs Jlammaca. OCHOBHI MaTeMaTHuHI

17 | 3anexHocti. Oneparopu AuCKpeTHOro iHTerpyBaHHs. [lepexin Bij Oe3mepepBHOI cUCTEMU A0
JACKPETHOLI.
JlirepaTypa: [3, 7].

Ha3zBa temu Jeknii: MaremaTnyHe MOJIETIOBaHHA 32 JOIOMOT0I0 Z- IEPETBOPEHHS
18 ITepenixk ocHoBHMX nmuTaHb: [100y0Ba CTPYKTypHOI CXEMH Ta aJIFOPUTMY KOMII FOTEPHOTO
MO/JIETIOBaHHS HEJIHIMHOT CUCTEMH 3a JOTIOMOT 010 Z- IEPETBOPEHHS

Jlireparypa: [2, 4].

IIpakTnyHi 3aHATTA

OCHOBHHMM 3aBJIaHHSIM [HKJITYy MNPAKTUYHUX 3aHATh € 3aKPIIJICHHS TEOPETHYHUX IOJIOKEHb
JTUCIUTIIIHA 1 HAOYTTS YMIHHS 1X MPAKTHYHOT'O 3aCTOCYBAHHS IIJISIXOM BHKOHAHHS TMEBHUX BIMOBITHO
c(hOopMyJIbOBaHUX 3aBIaHb.

Ne Ha3Ba TeMu npakTHYHMX 3aHATH Ta MepeJiik OCHOBHUX NUTAHb
3/m (mocuaHHA Ha JiTepaTypy)
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Ha3Ba Temu 3aHATTA: CHHTE3 MaTeMaTHYHUX MOJENEH TEXHIYHHX CHUCTEM pi3HOI (izumuHOi
IPUPOIH
IlepeJik ocHOBHUX MUTaHb: CKIIaJaHHS aHATITUYHOTO OMHKCY, MU(EpEHIiaIbHUX PIBHSIHD Ta

1 CTPYKTYPHHUX CXE€M CHCTEM TiIpaBIiYHOrO MPHUBOJIY, EJIEKTPOJBUIYHA IOCTIHHOTO CTPYMY,
NpY>KHOT MEXaHIYHOI CHCTEMH Ta eJICKTPUYHOTO KOJIa.
Jlireparypa: [1, 5]
Ha3zBa temu 3aHaTTA: OCHOBI IOHATTS Ta BIACTHUBOCTI MIepeTBOpeHHs Jlaruiaca

5 Ilepesaik ocHOBHMUX mnuTaHb: [loHATTS opuriHamy Tta 300pakeHHS. [loKa3m OCHOBHUX
BJIacTUBOCTEN neperBopeHHs Jlamnaca. [leperBopenns Jlamtaca-Kapcona.
Jlireparypa: [3, 6]
Ha3Ba Temu 3aHATTA: 3arajbHa METOUKA PO3B’ 3Ky IU(EpeHIiaIbHUX PIBHAHbD

3 Ilepesaik OCHOBHMX NUTAHb: MareMaTHYHa CYTHICTh OIEPATOPHOTO METOAY Ta METOJY

Pynre-Kyrra.
Jliteparypa: [2, 4]

Ha3zBa Temu 3aHATTA: YncensHe iHTErpyBaHHs. ANIpOKCUMAITis PyHKITIH

Ilepesgik OCHOBHHUX MNHUTaHb: [eOMETpWYHA CYTHICTh CTYMIHYAcTOi, CTYIIHYAacTOi 3
4 | ymepeKeHHSIM Ta KyCKOBO-JIiHIHHOI anmpokcumarnii. BukiageHHsT OCHOBHHX MaTeMaTHYHUX
3aJISKHOCTEH TSl IHTETPaToOPiB APYTroro MOPSAKY.

Jlireparypa: [1, 5]

Ha3Ba Temu 3ansaTTsi: Peanizaris HeniHIHHUX €JIEMEHTIB Ta orepartii 1udepeHiiroBaHHs.
Iepenik ocHoBHUX mMuTaHb: CKIagaHHS aHATITUYHUX 3aJISKHOCTEH Ta CTPYKTYPHHX CXEM
5 | agroputMmy IOCHIPKEHHS HENTIHIMHMX eleMEeHTIB pejeiHoro Tumy Ta mnerm [icrepesucy.
MaremaTiuHuil onvc onepanii JuQepeHITiFOBaHHS.

Jlireparypa: [2, 7]

Ha3Ba TemMu 3aHATTA: AJITOPUTMU aBTOMAaTHYHOTO PETyJIIOBAHHS.

Ilepenik ocHOBHMX MHUTaHb: PO3ris OCHOBHHX XapaKTEPUCTUK aJITOPUTMIB PEryJIIOBaHHSL.
6 | BinoOpaxeHHsl MPUHIMIOBUX Ta CTPYKTYPHHUX CXE€M, CKJIQJaHHs NepeAaBaabHUX QYHKIINH 1is
IpONOpLiHHOro, iIHTEerpanbHOro, qudepenuiansHoro ta [1/1- perymoBanHs

JlirepaTypa: [1, 3]

Ha3Ba Temu 3ansitTsi: Metoq npoctopy ctaHiB. [Io0y10Ba CTpyKTYpHHUX CXEM.

ITepenix ocHoBHMX nmuTaHb: OCHOBHI NMPUHIMNK MOOYIOBU CTPYKTYPHUX CXEM y IPOCTOPI
7 | craniB. Meron Oesmocepeanboi aexkommosuilii. CkIagaHHS CTPYKTYPHHX CXE€M METOJIOM
IPSIMOT0, OCIIOBHOIO Ta MapaJieIbHOTO MPOTrpaMyBaHHSI.

JlirepaTypa: [2, 3]

Ha3zBa Temu 3aHATTA: YncenbHO-aHATITUYHUN METOJI MOJIEITIOBAaHHS CUCTEM.
ITepenik ocHOBHUX muTaHb: CKIAZaHHS CTPYKTYpPHOI CXEMH aIrOPUTMYy KOMII IOTEPHOIO

8 MO/JIETIOBaHHS HENIHIMHOT AMHAMIYHOI CUCTEMH.
Jlireparypa: [1, 7].
Ha3zBa Temu 3aHaTTSI: METOAM TUCKPETHOTO Z-TIEPETBOPEHHS
9 Ilepesik ocHOBHMX muTaHb: CKIIAJaHHA CTPYKTYPHOI CXEMH QITOPUTMY KOMII FOTEPHOIO

MOJICTTFOBaHHS HETIHIHHOT TUHAMIYHOT CUCTEMH PI3HUMHU METOAaMH Z-TIepEeTBOPESHHS
Jlireparypa: [3, 5].

JlaGopaTopHi 3aHATTS (KOMII’IOTEPHUI MPAKTHKYM)

OCHOBHUM 3aBIaHHSM LUKy Ja0OpaTOPHUX 3aHATH € MPOBEJCHHS IMITAIlIHHUX EKCIEpPUMEHTIB
KOMIT'IOTEpl 3 MeTOol0 (OpMyBaHHS yMiHb Ta HAaBUYOK MPAKTUYHOTO MiJITBEPPKEHHS OKPEMHX

6



TEOPETUYHHUX TOJOXKEHb, OBOJIOJIHHS METOJUKOI0 EKCIIEPUMEHTAIBHUX JOCHiIKeHb Ta O0O0pOoOKHU
OTPUMaHUX JaHHX.

Ne Ha3Ba Temu J1a60paTOpHHUX 3aHATH (KOMII’FOTEPHOI0 NPAKTHKYMY)
3/m Ta nepesiik OCHOBHUX MUTAHb (MMOCUJIAHHS HA JIiTepaTrypy)

Ha3zBa Temu 3ausatTsi: Po3B’s3aHHA audepeHIiaTbHOrO pPIBHSAHHSA APYroro MOPSAKY 31
CHEUiaJIbHOI0 MPABOI0 YaCTHHOIO IPY HEHYJIbOBUX MOYATKOBUX YMOBAX YHCENIbHO-aHANITHYHUM
METOI0M

Ilepesik ocHOBHMX mnHUTaHb: CKIACTH CTPYKTYpHY CXE€My airopuTMmy (YyHKIIOHYBaHHS
g poBoi Mojeni AudepeHIiaabHOro piBHAHHS YUCETbHO-aHATITHYHIM METO0M

Jlireparypa: [1, 5]

Ha3zBa Temu 3ausTTsi: PO3B’s3aHHA Iu(eEpeHLIalbHOIO pIBHAHHA JpPyroro MOpsaaky 31
CIEL1aJIbHOI0 IPABOK YaCTHHOIO IIPU HEHYJIbOBUX MOYAaTKOBUX YMOBAX YHCEJIbHO-aHAIITUYHUM
METOI0M

Iepeaik ocHoBHUX nmuTaHb: CunrezyBatu SIMULINK-monens audepeHmniaabHOro piBHIHHS
B cepenoBuili MATLAB ta orpumaru rpadiui pe3yabTaTd KOMIT FOTEPHOTO MOJICITIOBAHHS
Jlireparypa: [1, 4]

Ha3a Temu 3aHaTTS: PO3B’s3aHHA IudepeHIiadbHOrO0 pIBHAHHSA JPYroro MOPSAKYy 3i
CIELiaJIbHOI0 TPABOI0 YAaCTHHOIO MpPU HEHYJIbOBUX IOYAaTKOBHX yMOBax 3a JIOIIOMOTOK0 Z-
HepETBOPEHHS

IMepenik ocHoBHMX muTaHb: CKJIACTH CTPYKTypHY CXEMy aIrOpPUTMY (QYHKIIOHYBaHHS
g poBoi Mojeni AudepeHIiaTIbHOro PiBHAHHS 32 JOTIOMOTOI0 Z-TIEPEeTBOPEHHS

Jlireparypa: [2, 3]

Ha3zBa Temu 3ausatTsi: Po3B’sa3aHHA audepeHIiaTbHOrO pPIBHSAHHSA APYroro MOPSAKY 31
CHEIIaIbHOIO0 TPaBOI YaCTUHOIO TNPHU HEHYJIbOBUX IMMOYATKOBHX yMOBax 3a JOMOMOIOw Z-
MIEPETBOPEHHS

Ilepenik ocHoBHux nuTanb: CunresyBatu SIMULINK-monens nudepeHIiaibHOro piBHIHHS
B cepenoBuilli MATLAB ta orpumaru rpadiuHi pe3yibTaTi KOMIT FOTEPHOTO MOJIETIOBAHHS
Jlireparypa: [3, 5]

HaszBa temu 3ausitrsi: JlOCH/DKEHHS JIHIWHOT Ta HEMIHIAHOT TUHAMIYHUX CHCTEM YHUCEIbHO-
AQHAJIITUYHUM METOJIOM Ta 3a JIONIOMOT0I0 Z-TIepeTBOPEHHS

Ilepenik ocHoBHUX nuTaHb: CKIACTU CTPYKTYPHI CXEMH JIIHINHOI Ta HENIHIKHOT TUHAMIYHUX
cucTeM Yy Oe3lepepBHOMY TMPOCTOpI CTaHiB. 3aMiHUTH Oe3MepepBHI MOJENl CHUCTEM
JuckpeTHUMU. CKIacTy aHaJIITUYHUHA ONUC HENHIHOTO eIeMEHTY.

JlirepaTypa: [1, 7]

Ha3Ba temm 3ansarTsi: JlocmipKeHHs JiHIMHOI IWHAMIYHOI CHUCTEMH JPYroro MOPSAKY IpHU
HEHYJbOBUX IIOYAaTKOBUX YMOBaxX YHCEJIbHO-AaHATITUYHUM METOJOM IIISAXOM MPSMOT0
porpaMyBaHHs

Ilepenik ocHoBHuXx nutanb: CunrtezyBatu SIMULINK-monens niHiMHOT TUHAMIYHOT CUCTEMU
B cepenosuii MATLAB Ta orpumaru rpadiyHi pe3yinbTaTd KOMI IOTEPHOTO MOJIEIIIOBaHHS
Jlireparypa: [2, 5]

Ha3Ba Ttemm 3anaTTA: JlOCHi/pKeHHs JiHIKHOI TWHAMIYHOI CHCTEMH JAPYIOro MOPSAAKY MpHU
HEHYJbOBUX IIOYaTKOBUX YMOBAaX 3 BHUKOPUCTaHHSAM Z-TIEPETBOPEHHS MIISAXOM IPSIMOTrO
porpaMyBaHHs

Ilepesik ocHoBHuX nutanb: CuntezyBatu SIMULINK-monens niHIHHOT TMHAMIYHOI CHCTEMH
B cepenosuili MATLAB Ta orpumaru rpadiyHi pe3yiabTaTd KOMI IOTEPHOTO MOJIEIIIOBaHHS
Jlireparypa: [2, 4].




Ha3zBa Temu 3ausaTTst JlOCHi[UKEHHS HENIHIHHOI OUHAMIYHOI CHUCTeMH 0e3 ypaxyBaHHS
MOYaTKOBUX YMOB YHCEIbHO-aHATITUYHUM METO/I0M IIUIIXOM IOCIIIIOBHOTO MPOTPaMyBaHHs
Ilepenik ocuoBuux mnutTaHb: CunresyBatu SIMULINK-mozens HemiHIHHOT JUHAMIYHOT
cucremu B cepenounli MATLAB Ta orpumaru rpadiuni pe3yabTaTd KOMIT IOTEPHOTO
MOJICTIOBaHHS

Jlireparypa: [3, 7].

Ha3Ba temu 3ansTTsi: JlochmimpkeHHS HENIHIAHOT AWMHAMIYHOI cucTeMH 0€3 ypaxyBaHHS
MOYATKOBUX YMOB 3 BUKOPHCTAHHSM Z-TIEPETBOPEHHS IIISXOM MOCIIJOBHOTO MPOTPaMyBaHHS
Ilepenik ocuoBuux mnutTaHb: CunresyBatn SIMULINK-mozens HemiHIHHOT JUHAMIYHOT
cucremu B cepenounli MATLAB Ta orpumatu rpadivsi pe3yapTaTd KOMI IOTEPHOTO
MO/JICITIOBAHHS

Jliteparypa: [2, 6]

6. CamocriiiHa po6oTa cTyaeHTa/acnipaHTa

Camocmitina poboma cmyodenm 32i0H0 HA8UANbHO20 NAAHY nepedbayac 18 200um:
ni020mosKy 00 ayoumopHux 3ansams — 28 200;

nid2omoeKy 00 MOOYIbHOI KOHMPOAbHOI pobomu — 10 200;

suxonanns PI'P — 10 200;

nio2omosky 00 exzamery — 30 200.

B sKOCTI 1HIUBIAyaJbHOTO CEMECTPOBOTO 3aBJaHHS, 3TTHO HABYAJIBHOTO IUIAHY, CTYACHTH
BUKOHYIOTh pO3paxyHKOBoO-Tpadiuny podory (PT'P)

3aBaaHHA Ha po3paxyHKoBo-rpadgiuHy podoTy

3apaanng 1

JlocimipkeHHsT MaTeMaTUYHUX Mojenedl audepeHIianbHOTO pIBHSAHHSA JPYroro MOPSAKY 3i
CIIeLiaJIbHOIO TPAaBOI0 YAaCTUHOIO NP HEHYJILOBUX MOYATKOBHX YMOBAX 3a MEPIIOI0 METOAUKOIO.
Tlopsiook suxonanus 3a80aHHS.

1. IlpencraButn 3anaHe audepeHiiagbHe pIBHAHHA Yy HopManbHii ¢opmi Komii Ta ckiactu
BIJITIOBIJTHY CTPYKTYpPHY CXeMy y Oe3nepepBHOMY IPOCTOP1 CTaHiB.

2. 3amiauTi Oe3mepepBHY MOJEIh CHCTEMH JUCKPETHOI 3 BUKOPHCTAHHSM 3aJIaHOI
anpoKCUMALlli IHTErpaToOpiB Ta CKIACTU CTPYKTYPHY CXEMy alrOpUTMY JOCIiIKEHHs AU(epeHIiaIbHOro
PIBHSIHHSI YMCENIbHO-aHATITUYHUM METOJIOM.

3. CunresyBatu Simulink-mozmeni cuctemu y cepenoBuini Matlab ta orpumaru rpadiuni
pe3yJIbTaTH KOMITFOTEPHOTO MOJICTIOBAHHS YHCEIbHO-aHATITHYHIM METOIOM.

4. 3aMiHUTH Oe3nepepBHY MOJEIb CHCTEMH JUCKPETHOI 3a JOMOMOIOI0 33JaHOro Meroay Z-
NEPETBOPEHHS Ta CKJIACTH BIMOBIAHI CTPYKTYPHI CXE€MH Y AUCKPETHOMY IIPOCTOP1 CTaHIB.

5. CknacTu CTPYKTYypHY CXEMy QJITOPUTMY JAOCIIDKEHHS Ju(epeHIiaJbHOro pIBHSIHHSA 3a
JIOTIOMOT 010 Z-TIepETBOPEHHS.

6. CunrezyBatn Simulink-mozmeni cuctemu y cepenoBuini Matlab Ta orpumaru rpadiuni
pe3yIBTaTH KOMITIOTEPHOTO MOJICITIOBAHHS 33 JOMOMOTOI0 Z-TIepETBOPEHHS.

3aBaanns 2

JlocnmipkeHHsT MaTeMaTUYHUX Mojenedl audepeHialbHOro pPIBHSIHHSA JPYroro MHOpsAKY 31
CTEiaJbHOIO TPABOK0 YACTHHOK HEHYJIHOBUX MTOYATKOBHX YMOBAX 3a JPYTO0 METOTUKOIO.

Tlopsook suxonanHs 3a80aHHS:

1. IlpencraButu 3anaHe JudepeHIlialbHe pPIBHSAHHA B ONEpaTopHid (opMi 3 ypaxyBaHHSIM
MOYaTKOBHUX YMOB Ta CKJIACTH y3araJbHEHY CTPYKTYPHY CXeMy y Oe3lepepBHOMY IPOCTOpi CTaHiB.

2. IlpeacraBuTy mepenaBaibHI (PYHKIIT CHCTEMH B IHTETpaJbHOMY BHIVIAJI Ta CKJIACTH
JIeTATI30BaHy CTPYKTYPHY cxeMy AudepeHIliaTbHOTO PIBHSHHS Y O€3MepepBHOMY MPOCTOP1 CTaHIB.



3. 3amiauTu Oe3mepepBHY MOJEIh CHUCTEMH JUCKPETHOI 3 BUKOPHCTAHHSM 3aJlaHOI
arpoKCUMaIlii IHTerpaTopiB Ta CKJIACTU CTPYKTYPHY CXEMY aJlTOPUTMY JOCITIKEHHS TudepeHITiabHOTO
PIBHSIHHSI YMCEIIbHO-aHATITHYHUM METOJIOM.

4. CunresyBatu Simulink-mozeni cucremu y cepemoBumii Matlab Ta orpumartu rpadivni
pe3yIbTaTi KOMITIOTEPHOTO MOJICTIOBAHHS YHCEIbHO-aHATITHYHIM METOIOM.

5. 3aminuTH Oe3nepepBHY MOJIENb CHCTEMH JUCKPETHOK 3a JOMOMOTOI0 33JaHOro Merony Z-
NEPETBOPEHHS Ta CKJIACTU BIJMOBIJHY CTPYKTYPHY CXEMY Y TUCKPETHOMY IPOCTOPi CTaHiB.

6. CkiacTd CTPYKTYpPHY CXEMY QITOpPUTMY JOCHIIKEHHS JU(EPEHIIaIbHOTO pPIBHSAHHS 3a
JIOTTIOMOT010 Z-TIePETBOPEHHSI.

7. CunresyBatu Simulink-moneni cucremu y cepemoBumi Matlab Ta orpumartu rpadiuHi
pe3yJIbTaTH KOMIT'FOTEPHOTO MOJICIIFOBAHHS 32 JIOTIOMOTO0 Z-TIEPETBOPCHHSI.

3aBgannda 3

JlocnmipkeHHsT JIIHIHHOT TWHAMIYHOI CHCTEMH JPyroro MOPSAKY NPH HEHYJIHOBUX MOYATKOBUX
YMOBAX 3 BUKOPUCTAaHHIM Z-TIEPETBOPEHHS IUIIXOM HMPSMOTO IIPOrpaMyBaHHS.
Tlopsaook suxonanus 3a80auH.

1. Cxnactu CTpyKTYpHY CXeMy MaTeMaTHYHOI MOAENI JiHIHHOI AMHAMIYHOI CHCTEMH APYTOro
HOPSJIKY Ta BUSHAYHUTH 3arajbHy MepelaBalbHy (QYHKIIIIO.

2. Cknactu nudepeHIianbHe pIBHAHHS CHCTEMH B OINEpaTopHiil ¢opmi 3 ypaxyBaHHIM
MOYaTKOBUX YMOB Ta MPEJICTABUTH HOT'O CTPYKTYPHOIO CXEMOI0 Y O€3IIepEepBHOMY IIPOCTOPI CTaHIB.

3. 3aminuTH Oe3mepepBHY MaTEeMAaTU4YHYy MOJAETb JIHIAHOI CHCTEMH JUCKPETHOI 3
BUKOPUCTAHHSIM Z-TIEPETBOPEHHS Ta TNOOYAyBaTH BIiJIOBIIHI CTPYKTYpPHI CXEMH Y JHCKPETHOMY
IIPOCTOPI CTAHIB.

4. CxnacTd CTPYKTYpHY CXEMy aJrOpUTMy [JOCHIDKEHHS MaTeMaTUYHOi MOJeNi JiHiIHHOT
JUHAMIYHOI CHUCTEMH JpPYroro TOPSJIKY 3a JOMOMOTol0 Z-TIEPEeTBOPEHHS IUIIXOM  IPSIMOTO
pOTpaMyBaHHS.

5. CunresyBaru Simulink-momeni miHiliHOT AuHAMIYHOI cuUcTeMH y cepemoBuimi Matlab Ta
oTpuMaty rpadiuHi pe3yabTaTi KOMIT'FOTEPHOTO MOICTIOBAHHS.

3aBaannga 4

JochikeHHss HENiHIKHOT JIWHAMIYHOI CHUCTeMH ©0e3 ypaxyBaHHS IOYaTKOBHX YMOB 3
BUKOPUCTAHHSM Z-TIEPETBOPEHHS IIITXOM ITOCITIZIOBHOTO MTPOTpaMyBaHHS.

Ilopsi0ok suxonamHs 3a80aHHA:

1. Buznauutu mnepenaBaibHi (QyHKUIl JTIHIMHMX JTaHOK HEMIHIMHOI JWHAMIYHOI CHCTEMH Ta
CKJIACTH BIJNOBIJHY CTPYKTYpHY CXeMy y Oe31epepBHOMY MPOCTOP1 CTaHIB.

2. 3amiHuTH Oe3nepepBHY MaTeMAaTH4YHY MOJENb HETIHIMHOT CHUCTeMH JUCKPETHOI 3
BUKOPDUCTAHHAM Z-TIEPETBOPEHHS Ta MOOYIyBaTU BIJNOBIAHY CTPYKTYPHY CXE€MYy Y JMCKPETHOMY
IPOCTOPI CTaHIB.

3. CkiacTd CTPYKTYpPHY CXEMy alTOPHTMY JOCTIPKEHHS MAaTeMaTUYHOI MOJeNi HeIiHIHHOT
JUHAMIYHOI CUCTEMH 3a JJOTIOMOT'010 Z-TIePETBOPEHHS IIUISIXOM MOCIII0BHOT'O POTrpaMyBaHHS.

4. CunresyBatu Simulink-mMojem HemiHIAHOT AUHAMIYHOI cuUcTeMHU Yy cepenoBuili Matlab Tta
OTpUMATH IrpadiuHi pe3yabTaTd KOMI'IOTEPHOIO MOAETIOBAHHS.

MoniTnKa Ta KOHTPOb
7. MoniTMKa HaBYaNbHOI AUcUMNAiHU (OCBITHbOro KOMMNOHEHTA)

Ha MoMeHT nmpoBesieHHSI KOKHOTO 3aHATTS, AK JIEKIIHHOro, Tak i MPaKTUYHOTO, y CTyJIeHTa Ha
MPUCTPOi, 3 SKOTO BiH MpaItoe, Mae OyTH BCTAHOBJICHO J0JaTOK Zoom (y BHUMAAKY THUCTAHIIAHOTO
HaBYaHHS), a TaKOX BIIKPUTO Kypc «MojemoBaHHS €JNEeKTPOTEXHIYHUX CHCTEM» Ha Iu1atdopmi
«Cikopcbkuit» (KO AOCTYNy 10 KypCy HAJA€ThCsl HA MEPIIOMY 3aHSTTI 3TiIHO 3 po3kiagom). Cuiadyc;
JEKIIMHUN MaTepiai; 3aBJaHHs /10 KO)KHOTO NMPAaKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJIBHOI
po0OOTH; METOIWYHI peKOMEHJallli J0 BUKOHAHHS MPaKTUYHUX poOOIT Ta PO3paxyHKOBO-rpadiduHOl
pOOOTH; BapiaHTH 3aJIIKOBOI KOHTPOJIbHOT poO0TH po3MilieHo Ha miaTdopmi « CIKOPCbKHI» Ta y cUcTeMi
«Enextponnnii Kamnyc KIII».
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[Tig yac mpoxopkeHHS Kypcy «MojentoBaHHS €NeKTPOTEXHIYHUX Ta MEXaTPOHHUX CHCTEM)
CTYJEHTH 3000B’s13aHi TOTPUMYBATHCh 3arajlbHUX MOPAJbHUX MPUHIUIIB Ta MIPaBUJI €TUYHOI MMOBEIIHKH,
3a3HaueHnx y Kopgekci decti HarioHanbHOro TeXHIYHOTO yHiBepcHTeTy Ykpainu «KuiBchbkuit
MOJIITEXHIYHUHN 1HCTUTYT iMeH1 Iropst CiKopCchKOTO».

JleruiailHl ~ BUKOHAHHS — KOKHOTO — 3aBJaHHS  3a3HaueHO y  Kypcl  «MojenoBaHHA
EJIEKTPOTEXHIYHUX Ta MEXaTPOHHUX cucTeM» Ha aThopmi « CIKOPCHKUI.

VYci 6e3 BUKITIOUEHHS CTYACHTH 3000B’s13aHi JOTpUMYBAaTUCh BUMOT [lojoXeHHs mpo cucremMy
3arno0iraHHs akajaeMiyHOMY Tuiariaty B HarionaasHOMY TeXHIYHOMY yHiBepcuTeTi YKpainu «KuiBchkuii
HOJITeXHIYHUH 1HCTUTYT iMeHi Iropst CikopchKOTro».

8. Buau KOHTPOJIO Ta peiTUHroBa CUCTEeMA OLiHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

1. PeitTuHT CTyIEeHTa 3 KPEIUTHOTO MOIYJs po3paxoByeThes 31 100 6aniB, 3 HuX 50 6aniB ckiamae
craptoBa mkana. CTapTOBUN PEHTHUHT (IIPOTATOM CEMECTPY) CKIIAAaeThCs 3 0alliB, IO CTYACHT OTPUMYE
3a:

— Bl BIAMOBII Ha 9 MPAaKTUYHKUX 3aHATTAX (13 PO3PAXyHKY, III0 HA KOKHOMY MPAKTUYHOMY 3aHSTTI
y CepeIHbOMY OIIHIOKOTHCS 5 CTYACHTIB (IIpH yuceNbHOCTI rpymu 20 ocid — 9 x 5 /20 = 2 Biamn.);

— BHUKOHAHHS Ta 3aXMCT 4 3aBAaHb KOMIT IOTEPHOTO MPAKTUKYMY Ha 9 1ab0paTOpHUX 3aHATTIX;

— JZIBi KOHTPOJBHI poOoTH (07HA MOJIYJbHA KOHTPOJbHA POOOTA MOAUISETHCA Ha JBI KOHTPOJBHI
pOOOTH TPUBATICTIO TTO OJHIN aKaJIeMidHIN rOIHHI);

— BUKOHaHHS pO3paxyHKOBO-rpadiuHoi poboTH;

2. Kpurtepii HapaxyBaHHS 0aniB:
2.1. Po0GoTa Ha IpaKTUYHUX 3aHSITTAX:

Barosuii 6a1 — 4. MakcumarbHa KUTBKICTh 0aJTiB Ha BCIX MPAKTUYHHX 3aHATTAX JOPIBHIOE: 4 O6amm x
2 Bigm. = § GaJis.

KpuTepii oniHKku BiANOBili Ha MPAKTHYHUX 3aHATTIAX o0au

[ToBHa BHUEpITHA BiAMIOBIIH 4

[IpaBubHA BIIMOBIIb 3 NEIKUMHU HEOJIIKAaMHU

HenoBHa BiAMNOBib 13 CYyTTEBUMHU HENOMIKAMU

OoOIN|W

Hocuts cnabka, abo He BipHa BiIIOBIb

2.2. JIaGopaTopHi poOOTH (KOMIT IOTEPHUHN MPAKTHKYM)

Barosuii 6an — 6. MakcumanbHa KUIBKICTH OaiiB 3a 4 3aBJaHHA KOMII IOTEPHOTO MPAKTHKYMY
JOpiBHIOE: 6 6aiiB x 4 3apia. = 24 OamiB

KpwuTepii oniHKH BUKOHAHHS 3aBJaHb KOMII'IOTEPHOI0 NPAKTHKYMY 0am
[ToBHe BuuepnHe BUKOHAHHS («BIAMIHHO», HE MeHIIe 90 %) 5...6
IToBHE BUKOHAHHS 3 AEIKUMU HeJloJlikaMu («100pe», He MeH1e 75 %) 3...4

HenoBHe BUKOHAHHS 13 CyTTEBUMU HEJOIIKaMH («3a10BUIbHOY», HE MeHlIe 60 %) | 1...2

Hocuts cnabke, abo He BipHe BUKOHAHHS («HE3a0BUIbHOY, MeHIIe 60 %) 0

2.3. MonynbHUI KOHTPOJIb

Baroswuii 6an — 4. MakcuManbHa KUIBKICTh OaliB 3a 2 OAHOTOAMHHI MOAYJIbHI KOHTPOJIbHI pOOOTH
(MKP) nopisaioe: 4 6amu x 2 MKP = 8§ Ganis.

Kpurepii ouinku Bukonanuss MKP 0aamn

noBHa BiANOBiAb (He MeHIIe 90 % notpidHOT iH(opmarlii) 4
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JIOCTaTHBO TTOBHA BiAMOBIAK (HEe MeHlIe 75 % noTpibHoi iHpopmartii), abo moBHa 3
BIAMOBI/Ib 3 HE3HAYHUMU HETOYHOCTSIMHU

HEeToBHa BiAMoBiAb (He MeHIe 60 % noTpiOHOI iHpopMarlii) Ta He3HAYHI TOMUIIKA 2

HE3aJJ0BUIbHA BiJIMOBIIb (HE BIAMOBIIa€ BUMOTaM Ha «3aJJ0BLIIBHOY) 0

2.4. Po3paxyHkoBo-rpadidHa podoTa

Barosuii 6an — 10. MakcumanbHa KilbKicTh OaniB 3a Bci KpuTepii BUKOHaHHA 1 3axucty PI'P
nopiBHoe 10 OaiB

Kpurepii oninku Bukonanus i 3axucry PI'P 0asu
BHKOHAHO BCi BUMOTH JI0 pOOOTH 9...10
BUKOHaHI Maibke BCl BUMOTH 10 poO0TH, a00 € HECYTTEBI TOMUIIKH 7...8
€ HeJIOJIIKH 1010 BUKOHAHHS BUMOT JI0 pOOOTH 1 TIEBHI TOMHJIKH 6

poboTa He BiJNOBIJa€ BCTAHOBICHUM BUMOT'aM 0...5

3a yuacth y BeeykpaiHebkiil omimMmiaai (KOHKypci HAyKOBUX pOOIT) CTYJEHTY HapaxOBYEThCS 5
(I typ) a6o 10 (Il Typ) GamniB. 3a HanwcaHHs CTATTi Ta 11 MyOJIiKaIlif0 CTYAEHTY HapaxoByeTbes 10 GaiiB
(BUaaHHs, 110 BXOIUTH J0 SCOpus abo Web of Science) abo 6 Ganis (paxoBe BumanHs Ykpainu). 3a
nyOJikallito Te3 JIOMOBi/ll Ha HAyKOBi KoH(epeHuii — 3 6anu. 3arajgpHa cymMa 3a0X04yBaJbHUX OajiB He
Moxe repeBuiryBatu 10 Gais.

Po3mip mikanu peittunry: R = Rec + Re = 50 + 50 = 100 6amnis.

Po3wmip craproBoi mkanmu: Rc = 8 + 24 + 8 + 10 = 50 6amnis.

Po3mip exk3amenaniiinoi mkanu: Re = 50 6anis (50 % Big R).

MakcuManbHa CyMa BaroBUX 0alliB BCiX KOHTPOJBHUX 3aXOIB MPOTATOM ceMecTpy ckianae Rs = 8
+24 + 8+ 10 + 50 = 100 Oais.

3. 3a pe3ynpTaTaMu HaBYAJIbHOI POOOTH 3a MEpIli 7 THKHIB «iiealbHUN CTYIEHT» Mae HaOpaTH 25
6amiB. Ha mepumriii atecramii (8- THXIEHb) CTYAEHT OTPUMYE «aTe€CTOBAHO», SKIIO HOro MOTOYHUMN
pedTuHr He MeHIe 12 Ganis.

3a pesynpTaTamMu 13 TWXKHIB HaBYaHHS «iJealbHUN cTyneHT» Mae HaOpatu 50 6aniB. Ha npyrii
atecrauii (14-i THXKAEHb) CTYIEHT OTPUMYE «aTECTOBAHO», SIKIIO HOro MOTOYHUM pEUTUHT HE MeHIIe 25
OauiB.

4. YMOBH JIOIYCKY JI0 €K3aMEHY: BHKOHAHHS BCIX 3aBJIaHb KOMIT FOTEpHOro npakthkymy Ta PI'P, a Takox
TIOTIEPE/THS PEUTHHIOBA OITiHKA 3 KPEMTHOTO MOYJISl Ma€e OyTu rc > 25 6aiB (He mente 50 % Binx Rc).

5. 3aBmaHHA e€K3aMeHaIlliHOi pPOOOTH BHUKOHYETHCA TIMHCHMOBO 1 CKJIQJAEThCI 3 OJHOTO
TEOPETUYHOI'0 3alMTaHHS Ta OJHOI MpakTU4HOI 3anadi. Ilepenik muTaHb HaBEJEHUH y METOAMYHHUX
pPEKOMEH/IaIlIAX /10 3aCBOEHHS KPEeIUTHOro Monyis. TeopeTnyHe muTaHHS ouLiHIOeThest y 10 Gaiis, a
3agada — 20 Oanis.

CucremMa OLiHIOBAHHS TEOPETHUYHOI0 MUTAHHS 0aamn
«BiJIMiHHO», TTOBHA BiMOBi/1b (He MeHIe 90% moTpiOHOT iHpopMaIlii) 9...10
«J100pe», A0CTaTHHO MOBHA BIANOBIAL (HE MeHIIe 75% noTpiOHOT iHpopMarii 7.3
a00 HE3HAYH1 HETOYHOCTI)
«33/10BUIbHOY, HETIOBHA BiAMOB1Ib (He MeHIe 60% noTpibHoi iHbopMarlii Ta 6
JIeSIK1 TIOMMJIKH )

«HE3aI0BIILHOY, HE3aI0BIIbHA BIAIOBIAbL 0...5
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CucremMa OUiHIOBAHHA NPAKTHYHUX 3aNMTAHb (3a1a4i) 0aym
«BIZIMIHHO», TIOBHE O€3MIOMUIIKOBE PO3B’SI3yBaHHS 3aBJaHHS 18...20
«100pe», MOBHE PO3B’A3yBaHHS 3aBJaHHS 3 HECYTTEBUMH HETOUHOCTSIMU 15...17
«3aJ0BLIBHO», 3aBJAHHSI BUKOHAHE 3 IEBHUMHU HELOIIKAMHU 12...14
«HE3a/I0BIILHO», 3aBJIaHHS HE BUKOHAHO 0...11

6. Cyma crapToBux OajiB Ta 0ajiB 3a eK3aMeHAIliiHYy poOOTYy MEePEBOAMTHCS 10 €K3aMEHAIIHOT
OLIIHKH 3T1AHO 3 TaOJIHIIEIO:

PeiiTunrosi 6au OuiHka 32 yHIBepCUTETCHKOI0 HIKAJIOK)

95...100 BIZIMIHHO
85...94 Jy’ke 100pe
75...84 noope
65...74 3a/I0BUIBHO
60...64 JIOCTaTHBO

Meuize 60 HE3a0BLJIBHO

HeBukoHaHHS yMOB JOITyCKY
HE JIOMYIIEHO
710 eK3aMeHY

9. [OopatKoBa iHpopmauia 3 aucumnaiHm (OCBiTHbOro KOMMNOHEHTA)

[Tepenik muTaHb, IKi BHHOCSITHCSI HA CEMECTPOBUIN KOHTPOJIb, HABEICHO Y JOJATKY 110 CHIA0YCYy.
3100yBay BUIIOI OCBITH Ma€ MOXKJIUBICTh MPOUTH OHJIANH Kypc(M) 3a OJHIEI ab0 JEeKiIbKOMa TeMaMHU,
nepeadadeHuMH poOOUYOI0 MPOTrPaMOI0 HaBUAIBHOI auciumuiing. OHalH Kypc 3100yBad MOXe 0OpaTH
CaMOCTIHHO a00 3a PEeKOMEHJAIlEI0 BHKIAAa4a. | roji MpoCiIyXaHoro Kypcy ouiHwerbes y 0,83 Oamm.
MakcuMarnbHa KUTBKICTh TOAWH, SIKa MOXe OyTH 3apaxoBaHa 3a pe3ysibTaTaMH HeQOPMaIbHOI OCBITH,
CTaHOBUTH 12 roj, BiAMOBITHO MaKCUMalbHa KIIBKICTh OalliB 3a Taki pe3ylbTaTH CTaHOBUTH — 10 GaiiB

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):

CknageHo: aoueHT Kadeapu AEMK, K.T.H., goueHT AaHiniH OnekcaHap BanepitoBuu
YxBaneHo: kadeapoto AEMK (npotokon Ne 23 Big 14.06.2022 p. )

MoroaskeHo: MeToauuHoto Komicieto HH IEE (npoTokon Ne 12 Big 24.06.2022 p. )
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JlogaTok 10 cnjiadycy OCBiTHbOIr0O KOMIIOHEHTA
«Moae/r0BaHHS €JIEKTPOTEXHIYHUX CHCTEM)
Ilepenik 3aBaaHb, 110 BUHOCSTHCS HA CEMECTPOBHI KOHTPOJIb

1. PO3KpuTH OCHOBHI HOHATTSI MOJIC/IIOBaHHS ((hi3MYHE Ta MaTeMaTHYHE MOJEIIOBAHHS, 00’ €KTHO-
OpPIEHTOBHMM NpPUHIMI, CHUCTEMa, TPOLEC, IapaMeTpu, BIACTUBOCTI, CTaH, XapaKTE€PUCTHUKH,
JETEPMIHOBaHI Ta HEIETEPMIHOBaHI MOJEINI, IMITAIlliiHE MOJIEIIOBAHHS, MaTeMaTUYHA MOJIEIb «YOPHOL
CKpHHI») Ta Bi10Opa3UTH 3arajibHy CTPYKTYPY €IEKTPOTEXHIUHOI CUCTEMH.

2. Cxnactu nudepeHiiagbHe PIBHSHHSA, IepefaBajibHy (YHKIIO Ta MOOyayBaTH CTPYKTYPHY
CXEMY CHUCTEMHU TiJpaBIiuHOTO MPUBOY.

3. Cxiactu nudepeHIiaibHe PIBHSHHS, IepeaaBalibHy (YHKII0O Ta TOOyayBaTH CTPYKTYpHY
CXEMY CHUCTEMH €JIEKTPOABUIYHA MOCTIHOTO CTPYMY HE3aJIEKHOTO 30YPKEHHS.

Cknactu nudepeHIiaibHi pIBHIHHS Ta NepeaaBalibHi QYHKIIIT MPYKHOI MEXaHIYHOT CUCTEMHU.
Cknactu audepeHuianbHi piBHSIHHS Ta epeaaBalibHi GYHKIIT €JIEKTPUYHOTO KOJIa.
BinoOpa3utu MareMaTuuHy CYTHICTh IepeTBopeHHs Jlamnaca (opurinai Ta 300payKeHHs ).
BinoOpasutu 0CHOBHI BIaCTUBOCTI TiepeTBOpeHHs Jlamaca.

8. BinoOpa3utu mMareMaTHuHY CYTHICTh neperBopeHHs Jlamnaca-KapcoHa Ta mpuBecTH OCHOBHI
(bopMyJi IEPETBOPEHHS.

9. IlpuBecTu 3arajibHy METOAMKY DPO3B’s3aHHS NU(EpEeHLIAIbHUX PIBHSAHb Ta BUKJIACTH OCHOBHI
TIOJIOKEHHS OIIEPATOPHOTO METO/Y.

10. ChopmyntoBatu 3araibHy METOAMKY pO3B’S3aHHA JUQEpeHLiaJbHUX pPIBHIHb Ta BHUKIACTU
OCHOBHI 1oJyI0’keHHs MeToy Pynre-Kyrra.

11. CdopmyntoBaTu OCHOBHI MOHSATTS YUCEIHHOTO IHTETPYBAHHS Ta CKJIACTU MaTeMaTH4HI PiBHSAHHSA
JTHIHHOT CHCTEMH 3 YOTHPHOX IHTETPYIOUUX €IEMEHTIB.

12. Buknactu MareMaTH4HY CYTHICTb anpokcumarii (yHKIIH: CTymiHYacTa Ta CTyIiH4YacTta 3
yIEepeHKEHHSIM alpOKCHMAILisl.

13. Buknactu maTeMaTuyHy CYTHICTh ampoKcuMallii (yHKIIH: KyCKOBO-JiHIIfHA alpoKCcUMAIlis Ta
noJsiinoM Jlarpamxa.

14. JloBecTu reoMeTpHuUHy CYTHICThH omeparii qudepeHiiloBaHHs Ta peani3yBaTH ii 3a JOIOMOTO0
YHCEJIbHOTO PIBHSHHS Ta Z-TIEpETBOPEHHS.

15. Buknactu MeTonuky peanizailii HETIHIHHHX €IEeMEHTIB Ta CKJIacTH aHaJITUYHUN OmHC Ta
CTPYKTYPHI CXEMH aJTOPUTMIB peai3alii HeJlIHIMHUX eJIEMEHTIB 3 PEeJeHHOI0 XapaKTePUCTUKOIO.

16. Buxnactu Meronuky peaiizailii HETIHIHHMX €IEeMEHTIB Ta CKJIacTH aHaJITUYHUN OMHC Ta
CTPYKTYPHY CXE€MYy aJITOPUTMY peai3allii HeJIHIMHOTO eJIEMEHTY 3 TieTiero ['icTepesucy.

17. BimoOpa3utu OCHOBHI €IEMEHTH ONEpPaliiHUX MiJCHUIIOBAYIB MOCTIHHOTO CTPyMY, IPUHIIUIIOBY
cxemy, repeaBaibHy (PYHKIIIIO Ta peaitizyBaTu cymaTop.

18. BukiacTu OCHOBHI XapaKTEPUCTUKH AJITOPUTMIB aBTOMATHMYHOI'O PEryJIOBaHHS Ta BiJOOpa3UTH
IOPUHILIMIIOBI CXE€MHU Ta MepeAaBalibHl (YHKIIT MPOMOPLINHHOIro, IHTErpajJbHOTO Ta IPOINOPLIHHO-
IHTETpaJbHOIO PEryJIIOBAHHS.

19. BukiacTu OCHOBHI XapaKTEPUCTUKH AITOPHTMIB aBTOMAaTHYHOTO PETYJIOBAHHS Ta BiJOOpa3UTH
NPUHIUIIOBI CXEMH Ta MepeaBaibHi QYHKIIT Tu(pepeHIiaTbHOTO PEryIIOBaHHS.

20. BukiacTu OCHOBHI XapaKTEPUCTHKH aITOPUTMIB aBTOMAaTHYHOTO PETYJIIOBAHHS Ta BiloOpasuTH
OPUHIUIOBI  CXeMH Ta mepefaBajibHI  (QYHKLII  MPONOpIiHHO-IHTErpanbHO-IU(epeHIiaTbHOTO
peryJtoBaHHS.

21. BukiacTu METOJUKY BiZJOOpaKEHHS CUCTEM y Oe3lepepBHOMY MPOCTOPI CTaHIB Ta MPEICTABUTH
BEKTOPHO-MAaTPUYHY MOJIeb Oe3MepepBHOI JTIHIIHOI CUCTEMH.

22. BinoOpa3uTu OCHOBHI MaTeMaTH4HI 3aI€KHOCTI METOYy O€3MoCcepeIHbO1 JEKOMITO3HUIIIT MePIIM
CIocoO0OM, CKJIACTH BIMOBIHI CTPYKTYPHI CXEMH Ta Jiarpamy cTaHy JiHIHHOI cUCTEMHU.

23. BinoOpa3utu OCHOBHI MaTeMaTHUYHI 3aJIe)KHOCTI METOy Oe3MocepeIHhOl AEKOMITO3HIIIT IPYTHM
CrocoO0oM, CKJIACTH BIMOBIAHI CTPYKTYPHI CXEMH Ta Jiarpamy CTaHy JiHIHHOI cUCTEMHU.

24. CdopmyItoBaTé OCHOBHI MOJIOXKEHHS NMPHUHLMITY CYNEepHO3HIii, CKIACTU CTPYKTYpHI CXEMHU Ta
nepegaBaibHi QYHKIIT JIHIHHOT cUCTEMU.

No ok
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25. BukimacTu OCHOBHI TOJOXEHHS Ta NOOYIyBaTH CTPYKTYpPHY CXeMy HENiHIHHOI cHCTeMH
METO/I0OM NPSIMOTO IIPOTrPAMyBaHHS.

26. BukmacTu OCHOBHI TOJOXKEHHS Ta NOOYAyBaTH CTPYKTYpHY CXeMy HENiHIHHOI CHUCTeMH
METO/I0M IOCIIIZIOBHOTO ITPOrpaMyBaHHS.

27. BuUKIacTH OCHOBHI TOJOXKEHHS Ta TNOOYAyBaTH CTPYKTypHY CXeMy HENiHIHHOI CHUCTeMH
METO/I0M MapaJieJIbHOrO MIPOrpaMyBaHHS.

28. IlopiBHATH 3arajbHi METOJM MOJETIOBAHHS CHCTEM Ta CKJIACTU CTPYKTYPHY CXEMY alrOpUTMY
JIOCIIJKEHHS HeNIHIHOI CUCTEMH JPYTOro NOPsAIKY YMCEIbHO-aHATITUYHUM METOOM.

29. IlopiBHATH 3arajbHI METOIM MOJICJIIOBAHHSA CHUCTEM Ta BHKIACTH OCHOBHI MaTeMaTHUYHI
3aJISKHOCTI Ta €Tany METOAY Z-TIepeTBOPEHHSI.

30. CknacTi CTPYKTYpHY CXE€MY AITOPUTMY JIOCIIJKEHHS HENIHIMHOI CUCTEMM APYroro MOpSAKY
METOJIOM Z-IIEPETBOPEHHS.
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