2~
PN

HawloHanbumn i TexkiNnni yripeponrer Yrpain
«KMIBCHKMA NONITEXHINHAR IHCTHTYT
imeni ITOPA CIKOPCLKOIO»

G Kadepgpa TeopetnuHoi
€NeKTPOTEeXHIKU

KOMM'KOTEPHO-IHTEFPOBAHI TEXHONOTII

B EIEKTPOEHEPTETUL

Pob6oua nporpama HaB4anbHOI gucumunninm (Cunabyc)

PiBeHb BULW,OI OCBiTH
Fany3b 3HaHb
CneuianbHictb

OcBiTHA Nporpama
CraTtyc gucumniiim
®dopma HaBYaHHA

PiK nigroroBku, cemectp
O6car gucumnninm

CemecTpoBuii KOHTpONb /
KOHTPOJIbHi 3axoau

Po3Kknapg 3aHATb

MoBa BUKnaaaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUKNaAauviB

Po3milleHHA Kypcy

PeKBi3uTK HaBYaNbHOI AUCLUNAIHM

Mepwuii (6akanaspcoKulii)

G-IHxceHepin, supobHuymeo ma 6ydieHuymeo

G3-EneKkmpuvHa iH3ceHepis

«EJIEKTPOTEXHIYHI MPUCTPOI TA EJIEKTPOTEXHO/10MYHI KOMI/IEKCU»
0Ob6o6’a3Kko08a (HopmamueHa)

OyHa (OeHHa)

Il kypc, secHaHuUl cemecmp

4,5 kpeoumu ECTS /135 200uH

AyoumopHux — 72 200:

neKyii—36 200uH; nabopamopHi pobomu — 36 200UH;
camocmiliHa poboma — 63 200UHU

Exk3zameH / MKP

1 nekuyia (2 200uHu) 1 paz Ha muxcoeHs;
1 nabopamopHa poboma (2 200uHu) 1 pas Ha MuxoeHb
YKpaiHceKa
JNlekTop: .0.m.H. LLlepba Makcum AHamoniliosuy,

e-mail: m.shcherba@gmail.com, telegram: @m_shcherba
NabopaTtopHi: 0.m.H. LLlepba Makcum AHamoanitiosuy,

e-mail: m.shcherba@gmail.com, telegram: @m_shcherba
Mamepianu 0o Kypcy posmiweHi Ha calimi
https://do.ipo.kpi.ua/course/view.php?id=1874

Mporpama HaB4a/IbHOI AUCLUNIHU

1. Onuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/ibTaTU HaBYaHHA

Mporpamy HaB4anbHOI gucuMnAiHM «KoMn'toTePHO-IHTErPOBAHI TEXHOJIOTIT B €/IeKTPOEHEepPreTmLLi»
CKNafeHo BiaNoBiAHO A0 OCBITHLO-NPOdECIMHOT Nporpamu NiarotToBkM 6akanaspa 3 ranysi 3HaHb
14 «EnekTpuyHa  iHXeHepiA» 3a cneujanvHicTio 141 «EnekTpoeHepreTuka, enekTpoTexHika Ta
eNeKTPoOMEXaHiKa».

MeTolo HaB4YanbHOI AUCUUNAIHM € GOPMYBaAHHA Ta 3aKPINAEeHHA Yy CTYAEHTIB  HACTynMHUX
komneTteHTHocTen: KO1. 3paTtHicTb A0 abCTpPaKTHOrO MMUC/EHHS, aHanisy i cuHTesy; K1l. 3paTHicTb
BUPILWYBATU MNPAKTUYHI 334a4i i3 3aCTOCYBaHHAM CUCTEM aBTOMATU30BAHOMO MNPOEKTYBAHHA | PO3PaxyHKiB
(CANP); K13. 3paTHicTb BUpiWyBaTX KOMMIEKCHI cnewiani3oBaHi 3a4a4i i NpakTUYHi npobaemu, nos’s3aHi
3 p06OTO ENEKTPUUHUX CUCTEM Ta MEPENK, ENEKTPMUYHOI YaCTUHU CTaHL,iM | NiACTaHLiM Ta TEXHIKM BUCOKNX
Hanpyr; K28. 3paTHicTb BupiwysBatM 3agadvi 3D mopentoBaHHA Ta KOHCTPYHOBAHHA €HEepPreTUMYHUX i
€/1eKTPOTEXHIYHNX  YCTAaHOBOK 33  LOOMOMOIOK  €JIEKTPOTEXHIYHMX  CUCTEM  aBTOMATM30BAHOrO
NPOEKTYBAHHA.
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MpegmeTom AMCUMNAIHM € OCHOBHI 3aKOHM €N1eKTPOMArHeTU3my, Teopii nonsa, TepMogMHaAMIKK,
MEXaHiK1 Ta BigNOBigHWIA MaTeMaTMYHUIA anapaT 419 PO3PaXyHKYy YCTaNeHUX Ta nepexiaHWX NpoLecis,
CTaTUYHUX Ta AUHAMIYHUX PEXKUMIB, AKI BUHUKAIOTb B €NEKTPOTEXHIYHMX Ta eNeKTPOoeHepreTUYHUX
NPUCTPOAX Ta KOMMNIEKCaX.

MporpamHi pe3ynbTat HaBYaHHA Ha GOPMYBaHHA Ta NOKPALLEHHA AKUX CNPAMOBaHa AUCUUNAIHA:
MNPO06. 3acTocoByBaTM MPUKAAAHE NpPOrpamHe 3abe3neyeHHs, MIKPOKOHTPOEPU Ta MIKPOMPOLECOPHY
TEXHIKY ANA BUPILLEHHA NPaKTUYHUX npobnem y npodecinHin gianbHocti; MPO7. 3airicHioBaTK aHani3
npoueciB B eNeKTPOeHepreTMYHOMY, €eNeKTPOTEXHIYHOMY Ta e/IeKTpOMeXaHiYHOMY o0b6nagHaHHi,
BiANOBiAHNX KomneKcax i cuctemax; MPO08. O6bupaTu i 3acToCOBYBATU NpUAATHI MeTOAM ANs aHaNi3y i
CUHTE3Y e/IeKTPOMEXAHIYHNX Ta eNeKTPOoeHepreTUYHNX CUCTEM i3 3agaHMMKM noKasHMKamu; MPO9. Ymitn
OUiHIOBATM eHeproedeKTUBHICTb Ta HaAiMHICTb POBOTU eNeKTPOEeHEPreTUYHUX, ENEKTPOTEXHIYHUX Ta
enekTpomexaHiyHmx cuctem; MP27. 3HaTh | BMITM npaytoBaTh 3i cneuianisoBaHMM NPOrpamHMUM
3abe3neyeHHAM AOnA aHanizy MeToA0M CKiHYEHHUX eNleMeHTIB, pO3B'A3yBaHHA Ta imiTauii ans
PiI3HOMaHITHUX Qi3UYHUX, ENEKTPUYHNX Ta MEXAHIYHUX A04ATKIB.

2. TMpepeKBi3uTN Ta NOCTPEKBI3UTU AUCLUNNIHU (MicLe B CTPYKTYPHO-/IOriYHIi cXxemi HaBYaHHA 3a
Bi4NOBiAHOI0 OCBITHLOIO NPOrpPamolo)

[NnA ycnilwHOro 3aCBOEHHA AUCUMMNIIHU CTYAEHT NOBUHEH BONOAITU TEOPETUYHO 633010 AucLMniH
«Buuwa matematmka», «Pisnka», «ObuncatoBaNbHA TEXHIKA Ta NPOrpamMyBaHHA», «TeopeTUYHi OCHOBM
E€NEeKTPOTEXHIKUY.

3. 3micT HaBYaNIbHOI QUCUUNAIHU

PO34IN 1. Po3B’A3aHHSA NiHINHUX Ta HENIHIMHWX 33434 METOA0M CKiHYEHUX efIeMEHTIB
Tema 1.1. BupiweHHs cTaLioHapHUX NiHIMHMX 3a4a4
Tema 1.2. BupiweHHA cTauioHapHUX HeNiHIMHWUX 3a4a4
Tema 1.3. HapoulyBaHHA HaBaHTaXKeHHA Ta NiABULEHHS CTYNeHs HeNiHIMHOCTI i iX BB Ha
30iXKHICTb HEeNiHINHMX 33834

PO34I/1 2. OcHoBHi eTanu nobya0BM MaTeMaTUYHOT MOAei
Tema 2.1. CtBopeHHA CAD-reomeTpii 06’ekTy
Tema 2.2. [lobyaoBa Ta ONTUMI3aLLiA PO3PaxyHKOBOI CiTKM CKIHYEHUX eN1EMEHTIB

PO341N 3. OcobnmBOCTi BUpiLLEHHA My/IbTUGI3UYHMX 33434
Tema 3.1. Nig6ip anpoKcnmyro4oi KpMBOI AN MacuBy AaHux. Metoam obuymncieHHs iHTerpanis
32 4YacoMm Ta NpPOCTOpoOM
Tema 3.2. MNpuKaaam BUpilleHHA MyNbTUPI3UYHMX 3aBAaHb, NONINWEHHA X 30iXHOCTI
Tema 3.3. Bisyanizauia pe3ynbtaTiB UNCENBHOIO EKCNEPUMEHTY
Tema 3.4. ABTOMaTK3aALLIA YNCENBHOTO MOAENOBAHHA

4. HaBuanbHi maTepianu Ta pecypcu

1. YucenbHi meToam po3B’A3aHHA NPUKNAAHUX 33434 : HaBy. nocib. / O. A. ToHuapos, /1. B. BacunbeBa,
A. M. lOHaa. Cymu : CymcbKuiA aepasHuin yHisepcutet, 2020. 142 c. ISBN 978-966-657-828-3

2. YucenbHi metoam: HaByanbHUit NocibHMK. / BonoHTup /1.0, 3eniHcbKa O.B., NMoTanosa H.A., Yikos
I.LA., BIHHMLbKMI HaLiOHaNbHWUI arpapHui yHiBepcuTeT. BiHHnua: BHAY, 2020 322 c. ISBN 978-617-
7789-18-4

3. [OndepeHuianbHi piBHAHHA. HaBYanbHUIM NOCIOHUK ANA iHXKEHEePHUX cneuianbHocTen [ENeKTpOoHHUIA
pecypc]: HaBy. nocib. / KNI im. Iropa Cikopcbkoro ; yknag.: I.M. Konacb. Kuis : KMl im. Irops
CikopcbKoro, 2018. 126 c.

4. OcHoBM Teopii enekTpomarHiTHoro nona: Kypc nekuin [EnekTpoHHUI pecypc] : HaBuy. nocib. gas cTyA.
cneuianbHocTi 141 «EnekTpoeHepreTuKa, eNeKTpoTexHika Ta enekTpomexaHika» / KNI im. Iropsa
Cikopcbkoro, yknag,.: J1.10. Cninyn. Kuis: KMl im. Iropa Cikopcbkoro, 2020. 102 c.



5. ®yHpaameHTasbHi OCHOBM TeOopii e/IeKTPOMArHiTHOro NoaA Ta npouecis: MPaKTUKyM. [ENEeKTPOHHWI
pecypcl: HaBy. nocib6. ans acnipaHTiB cneuianbHocTi 141 «EneKkTpoeHepreTMKa, eNleKTPoTeXHIKa Ta
enektpomexaHika» / KMl im. lrops Cikopcbkoro; yknaa. M.A. Octposepxos. Kuis: KMl im. Iropsa
CikopcbKoro, 2021. 101 c.

6. TeopeTMyHi OCHOBM eneKTPOoTexHiKM — 1. EAEeKTPU4YHi Kona NOCTIMHOro Ta 3MIHHOro CTpymy.
YotupunontocHukK. MpakTukym [EneKTpoHHMI pecypc]: HaBYaNbHUMA NOCIOHWMK ANA CTyAeHTiB
cneujanbHocTi 141 «EnekTpoeHepreTuka, eneKkTpoTexHika Ta enekTpomexaHika» / KMl im. Iropa
Cikopcbkoro; yknag,.: A. A. LLlep6a, 0. B. MNepeTtaTtko. — Kuis: KMl im. Iropa CikopcbKkoro, 2021. 116 c.

7. TeopeTuyHi OCHOBM eneKkTpOoTexHikM — 2. HeniHilMHi cuctemun. MepexigHi npouecn. MpaKTUKym
[EneKkTpoHHUI pecypc]: HaB4YaZbHUM MOCIOHWMK ANs CTyAeHTiB cneuianbHocTi 141 «EneKkTtpo-
eHepreTMKa, eneKkTpoTexHika Ta enektpomexaHika» / KMl im. Irops CikopcbKoro; yknaa.: HO. B.
Mepetatko, A. A. LLlepba — Kuis: KMl im. Iropa Cikopcbkoro, 2019. 142 c.

8. TeopeTuyHi OCHOBU e/IeKTPOTEXHIKK-3. HeniHiltHi Kona. OCHOBW Teopii eIeKTPOMarHiTHOro noJsis.
KoHcneKT nekuin [EnekTpoHHUI pecypc]: HaBd. nocib. ana crya. cneuianbHocTi 141 «EnekTpo-
eHepreTMKa, eNeKkTpoTexHiKa Ta enektpomexaHika» / KMl im. Iropsa CikopcbKoro; yknag.: /1. HO.
Cninyn, M. M. bypuK. — Kuis: Kl im. Iropa CikopcbKoro, 2021. 192 c.

HaByanbHWiA KOHTEHT

5. MeToaunKa onaHyBaHHA HAaBYaNbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)

JlekyiliHi 3aHAaMmMa

Ne .
3/[7 Hazea memu nekyii ma nepenik 0CHOBHUX MUMAHb

Po30in 1 PO3B’A3AHHA JIIHIKHUX TA HE/IIHIMHUX 3AJAY METOZOM CKIHYEHUX E/IEMEHTIB

Tema 1.1. BupiweHHA cTauioHapHMX NiHiMHKX 3a4ay.

1. BupiweHHA niHiHUX cTalioHapHMX 33434 33 AONOMOrol0 MeToay CKIHUEHUX e/leMeHTiB
JNiHiMHa cKiHYeHO-eleMeHTHa MOAENb, CTaliOHapHa CKiHYeHO-eleMeHTHa Mogenb. Po3paxyHKoBa
MOAEeNbANS YNCENbHOTO eKCNEPUMEHTY. BUKopucTaHHA meToay HbtoToHa-PadcoHa.

2. Po3B'A3aHHA NiHIHUX cUcTeM PIBHAHD: NPAMMIA Ta iTepauiMHMi BUpiIYBaYi

JNiHiMHA cTalioHapHA CKiHYEHHO-eNeMeHTHa 3agava, NpAMi MeToau 3 BUKOPUCTaHHAM LU-
po3knagaHHa (LU-dakTopmsauii): MUMPS, PARDISO, SPOOLES. ItepauiiiHi metogm: meTos
cnony4yeHux rpagieHTis (conjugate gradient method), y3aranbHeHUn meToa, MiHIManbHUX
HeB'a30K (generalized minimum residual method), crtabinizoBaHuit meTopn GicnpsarkeHux
rpagieHTiB (biconjugate gradient stabilized method).

Tema 1.2. BupilieHHA cTauioHapHUX HeNiHiMHMX 3a4a4

3. BupilweHHA cTaliOHAPHUX HEeNiHIMHKX 338434 MeTO40M KiHLEBUX eNleMEeHTIB

CrauioHapHa HeniHiMHA 3afa4a Ha NPUKAALI CUCTEMM MPYXKMHWU, MNPUKPINAEHOT 40 CTiHW.
MpuumHn He3b6iXKHOCTI pPOo3B’A3KYy HeniHiMHOI 3aaadi: 1): MNMoyaTKkoBe HAOAMMKEHHA 3aHAATO
OaNeKko Big pilleHHs; 2) 3agaya He Mae po3B’A3Ky; 3) 3a4aya He rnagka i Taka, WO He
AndepeHLitoeTbCA

4, Po3nisHaBaHHA Ta po3B’A30K CUHIYAAPHOCTE NPU MOAENIOBAHHI METOA0M KiHLLeBUX
enemeHrTis

MosABM CUHTYAAPHOCTI Y MOAEi Ha NPUKAAAi i3 MexaHiKn KOHCTPYKLUiK. FTnobanbHui niaxia Ta
irHOpPYBaHHA CUHrynapHocTi. O6YncneHHA NoxigHOT N0NbOBOI 3MIHHOT. PO3paxyHOK iHTerpana
HABKOI0 CUHTYNAPHOCTI




Tema

1.3. HapoluyBaHHs HaBaHTaXKeHHA Ta NiABULEHHA CTYNeHA HeNIHIMHOCTI i iX BNAMB Ha 36iXHicTb
HeniHIMHMX 3a8a4

HapolwyBaHHA HaBaHTa)KeHHA Y HeiHIMHUX 3agayax

HapolyyBaHHA HaBaHTaXEHHSA Y HENiHIMHUX CTAaTUYHMX 3a4a4axX Ha NPUKAALi CUCTEMM i3 CMNOLO,
NPUKNAAEHO A0 NPYKUHM 3 HENHIMHO XKOPCTKicTIo. KOHUenuis HapollyBaHHA HaBaHTaXKeHHSA
Ta BMKOPUCTAHHAM MeToAy MPOAOBMKEHHA ANA MNOKPALLeHHA CTilMKocTi meTogy HbloToHa.
MpnbAM3HE BU3HAYMUTU HABAHTAXKEHHS NPU 3PUBI PiLLEHHS.

NiaBULLLEHHA CTYyNeHA HeNiHIMHOCTI AK cnocib noKkpaweHHA 36iXKHOCTI HeniHiliHUX 3apa4
HapollyBaHHA HENIHIAHOCTI HAa NPUKAAAi CUAN, NPUKNAAEHOT A0 NPYXUHU 3 HENTHIAHOL
YKOPCTKICTHO. MNopiBHAHHA METOZAiB HAPOLLYBAHHA HAaBaHTAXEeHHA Ta HAPOLLLYBAHHA HEHIMHOCTI.
MoeaHaHHA ABOX NiAXOAIB WAAXOM NiAOOPY BAACTMBOCTEM MaTepianiB i HaBaHTaXKeHb. Miabip
cnocoby HapoLLyBaHHA HaBaHTAXEHHA, HAPOLLYBaHHA HENiHIMHOCTI Ta BUOOPY NOYaTKOBOI
YMOBW ANA NiHeapu3auii. BUKOpUCTaHHA meToAy ANA HENIHIMHUX CTaTUYHUX CKIHYEHHO-
e/leMeHTHUX 33434 Y BUNaAKy CKIaAHOLLIB 3i 3HAXOAKEHHAM NOYaTKOBMX YMOB abo y BUNaaKy
CUNbHOI HeniHiHOCTI Ta/abo PO3PMBHOCTI Y BNACTUBOCTAX MaTepianib.

MNoegHaHHA pilleHb oA NAPaMeTPUUHUX 4OCNIAKEHb, PO3PaXyHKiBY YAaCTOTHIl Ta yacosiit obnacri
MNoeagHaHHA AaHMX CTALiOHAPHUX MapamMeTPUYHUX OOCNIAXKeHb. [lapameTpuuHe AOCAigKeHHA 3
BMKOPUCTAaHHAM Kinbkox napametpis (Multiparameter Sweep). MNoeaHaHHA pilleHHA B Pi3HMX
obnacTtax. JocnigskeHHA Ha BAACHI 4acTOTW, Y YacTOTHIM obnacTi Ta y 4acoBin obnacri.
BukopuctaHHAa onepatopis with Ta at gna BMKOHAHHA onepauin CnoNy4YeHHA Ta NOPIBHAHHA.
BUKOPUCTAHHA NOEAHAHHA PilleHb B PaMKax AOCAIAMKEHHA CiITKOBOT 36iXKHOCTi. BUKOpUCTaHHA B
AKOCTi OLiHKM 36i*KHOCTi KBagpaTy Pi3HULi 3aneXHOi 3MIHHOT ANA Pi3HUX PO3MIPIB CiTKW.

MNepeBarn BUKOpUCTaHHA cnabkoi popmu piBHAHD

Butokn cnabkoi ¢dopmu piBHAHb. BuBig PpiBHAHHA y cnabkin popmi 3  KnacuyHoro
AvndepeHuianbHOro piBHAHHA. Hacnigakyv noAanbluoro 3ryuleHHs CciTku. Cnabke piBHAHHA,
nepesaru cnabkoi opmu pPiBHAHb.

OuiHKa 06’emy Ta onTMMi3aLia nam'aTi ANA PO3paxyHKY BEIMKUX MaTeEMATUYHUX MoAenen
Yucno ctyneHis cBoboaun. KepyBaHHA nam’ATTio onepaLliiHO CUCTEMOIO KEPYE NaM'aTTIO.
Bunaaku HeobxiaHOCTI BUKOPUCTAHHS BENMKMX 0bcariB nam'aTi. Mpami Bupiwysaui. ITepauiniHi
BUpilyBadi. [porHo3 HeobxiaHoro obcary nam'sTi Ta ouUiHKa 06/1aHaHHSA, AKe HalKpalle
NiAXoAUTb ANA BUPILLEHHA NOCTaBAEHWUX 3aBAAHb MOAENOBAHHSA.

Po30in 2 OCHOBHI ETAINU NOBY40BN MATEMATUYHOI MOZAE/I

Tema 2.1. CtBopeHHa CAD-reomeTpii 06’eKTy.

10. FeomeTpuuHi agpa
Ponb reomeTpii y npoueci mogentoBaHHA. MaTtemaTnyHi 3acagu. Bubip reomeTtpuryHoro agpa.
CAD-onepadii Ta CAD-imnopT.

11. MpuHUMN No6byA0BM PO3PaxyHKOBOI CiITKM ANA NiHIMHUX cTalioHapHUX 3a4a4. BUKopucTaHHA
e/leMeHTiB pi3HMX TUNiB.
MobyaoBa CKiHYEHHO-e/1IeMEHTHOI CiTKU. J1CKpeTH3aLlis reomeTpii. AncKpeTM3aL|a pilleHHA. AJanTMBHe
3ryWeHHA CiTKKU. Tunu enemeHTiB. MPUYNHKM Ta BUNAAKM BUKOPUCTAHHA eneMeHTiB. TeTpaeapuyHui
enemeHT. NpuKknaannobya0BUCITOK:KONICHUAANCK, HABaHTaXKeHaNPYXMHA,PeYOBUHAHANAACTUHI.

Tema 2.2. MNobyaoBa Ta ONTMMI3aL,ia PO3PaXyHKOBOI CITKM CKiIHYUEHUX e/IEMEHTIB.

12. BUKOPUCTAaHHA aAanTUBHOTO 3ryWEeHHA CiTKU ON1A YTOYHEeHHA PpilleHHA Yy neBHin o6nacTi

mogeni. MapameTtpuy, WO peryaooTb po3mip BibHOI TETPaeAPUUHOI CITKMN.

BUKOpMCTaHHA 3ryLLEeHHA CITKW Ha OCHOBI 106a/1bHOT METPUKM. AQANTUBHE 3ryLLEHHS CITKM Ha OCHOBI
JIOKaNIbHOT METPUKMK, NOB'A3aHOT 3 pilleHHAM. 3ara/ibHi BiAOMOCTI NPO NapameTpyn PO3MipPHOCTI.
Pob6oTa 3 napameTpamm CiTkM. Kputepii Ana ouiHKKM AKOCTI CiTKW. [OPiIBHAHHSA CTaTUCTUKU CiTOK.




13.

P036UTTA CiTKM ANA HeNiHiMHUX CTaTUYHUX CKIHUEHHO-e/IeMEeHTHUX 3a4a4

CiTka ana HeniHiHMX 3a8a4. Po36ixKHiCTb 3a4a4i Nnpu 3aHaATo rpybomy po36buTTi CiTKM B 0baacTi
CUNbHOT HEeNiHIMHOCTI HaBiTb 332 YMOBU KOPEKTHOI $i3MKO-MaTeMaTUYHOI NOCTAaHOBKM i BUGOpPY
NPaBUAbHOINO METOAY BWPIlLEHHA. 3aNeXKHiCTb LWBMAKOCTI 36iKHOCTIi i camoi MOMKAMBOCTI
30iXHOCTI Big, anroputmy BUpillyBaya i CiITKM Po36UTTA. BUKOPMCTAHHA TexHiK: ¢ikcoBaHOro
(3apmaHoOro KopuctyBayem Bpy4Hy) Ta aganTUBHOIO NoApibHEHHA PO3OUTTA CiTKK, HAapOLLyBaHHA
HaBaHTA)KEHHS, MNOCUNEHHA HEeNiHIMHOCTI Ta X KOMbiHaLUIN A8 PO3POOKN CKNagHUX MoAEeNen.
JocnigxXeHHA CiTKM po36UTTA 415 OLLIHKM TOYHOCTI pilLEeHHS.

Po30in 3. OCOBJ/INBOCTI BUPILLUEHHA MY/IbTU®DI3UYHUX 3A4AY

Tema

3.1. Nigbip anpoKcMmytoUoi KPUBOT ANA MacuBy AaHMX. MeToan 06YMCNeHHs iHTerpanis 3a Yacom
Ta NpocTopom

14.

Nig6ip anpokcMmyroUoi KPUBOI ANA eKCNePUMEHTANIbHUX AaHUX.

MNigbip KpmBoi AK 3aBAAHHA MiHiMi3aUil GyHKLUii. CTBOpeHHA HOBOro ¢anay 3 O4HOBUMIPHUM
KOMMNOHEHTOM. BukopucTtaHHsa iHTepdeincy ¢isnkm Global ODEs Ta DAEs (rnobanbHi 3BUYaliHi
AvndepeHuianbHi PiBHAHHA Ta anrebpaiuHi audepeHuianbHi PiBHAHHS) ANA 3HAXOAXKEHHA
KOe@iLLiEHTIB 3 BUKOPUCTAHHAM CTaLLiOHAPHOTO BUpiyBaYa. MNoaanblui po3WwnpeHHs.

15.

Ornag metoaiB 06UMcneHHA iHTerpanis 3a 4acom Ta NPOCTOPOM

Mpuknagy HeobxiAHOCTI 06UYMCAEHHA IHTErPaniB NPU MaTeEMaTUYHOMY MOAENOBAHHI. OBYMCNEHHA
iHTerpanis y By3ni Derived Values. O6uncneHHA NpoOCTOPOBOro iHTerpana 3 BMKOPUCTAHHAM
onepatopis By3na Component Coupling. O64ncneHHs HEBM3HAYEHOrO iHTerpasa 3a 40MNOMOrot
onepaTtopa iHTerpyBaHHA. O6YMCneHHA NPOCTOPOBOro iHTerpana 3a AONOMOrol A04ATKOBOro
di3nyHoro iHTepdeicy. ObuncaeHHs YacoBOro iHTerpasa 3a 4onomMoroto BbyaoBaHUX onepaTopis.
O6umMcneHHA YacoBOro iHTErpana 3a 4ONOMOrol A04aTKoBOro ¢isnyHoro iHtepdelicy. ObuncieHHs
iHTerpana Big aHaNITUYHUX PYHKLIN Ta BUpa3iB.

Tema

3.2. MNpuKnaau BUpiEHHA MyNbTUPI3UYHNX 3aBAAHb, NOAIMLWEHHA iX 36iXHOCTI

16.

PiwweHHA mynbTuiznuHMX 3apa4 Ta noninweHHA ix 36ixKHOCTI

MNpocta crauioHapHa MmMynbTMdi3MYHA 3adaya. B3aemosanekHi  piBHAHHA.  [loBHicTO
B3aEMOMOB'A3aHUN | PO3AINbHUIA aNTOPUTMM | X BUKOPUCTAHHA ANA BUPIWLEHHA CTaLioOHapHUX
MYNbTUPISUYHUX 3agdad. MeToamKa [AA8 NPUCKOPEHHs 36iKHOCTI 060X UuMx MeToais
(HapolyBaHHA HaBaHTaAXEHHA Ta NOCUNEHHSA HENiHIMHOCTI). MocuneHHA MynbTUI3UYHMX 3a4au.
MNMoKpoKoBe pilleHHA (Miaxig nocnigoBHOro pilleHHs).

Tema

3.3. Bisyanisauis pe3ynbTaTiB YACENBHOIO EKCNEPUMEHTY

17.

Fpadikn cKkanapHoro nona, o06'emHi Ta niHiIMHI rpadiku. Bisyanisauia pesyabratie y
nonepe4YyHUx nepepisax. Bisyanizauis xsunboBux npouecis 3a 4ONOMOrot KOHTYPHUX rpadikis
Ta rpadikKiB i3 NOBEPXOHb.

EdekTMBHE BUKOHYBATU NOCTOOPOOKK MaTeMaTUYHNX Mmogeneit. [padikmn ckanspHoro nond. JliHinHi Ta
06'eMHi rpadikn. MNpuknagm ans Bisyanisauji. CTBOpeHHs nepepisis Ta NpaBubHe 334aHHA MNAOWMHN.
BuKkopucTaHHA nepepisiB ans Bisyanisalii Tedii y Tpy6i. BUKOpUCTaHHA KOHTYPIB 415 BigobpakeHHs
po3noainy Hanpyru. KoHTypHi rpadiku ana BigobparkeHHA CKansipHUX BEIMYMH Ha TPaHULLi MOAEN.
HanawTyBaHHANapameTpiBAsN00YyA0BUKOHTYPHUXTPAdiKiB. BUKOPUCTAHHS i30MOBEPXOHb.

Tema

3.4. 3HaNOMCTBO 3 aBTOMaTU3aLLIED YNCNEHHOTO MOAE/NOBAHHSA

18.

3HaMOMCTBO 3 aBTOMATU3aLiEI0 YNCEIbHOTO MOAENIOBAHHA
leHepaTop Koay. ABTOMaTMU3aL,iA 3aBAaHb i Ain. Mpuknagw.




JlabopamopHi pobomu
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Kopomkuli 3micm nabopamopHoi pobomu
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Po3pobKa MaTemaTUYHOI MoAEeNi eNEeKTPUYHOTO ONopy MEeTaNeBoro ApoTy

YncenbHUM eKCnepuMeHT, Bidyanilalia pe3ynbTaTis, 3axmcT poboTn 1

Po3pobka matemaTUuHOi MoAesii EMHOCTI KOHAEeHcaTopa

YncenbHUIM eKcnepuMeHT, Bisyanisallia pe3ynbTaTis, 3aXmcT poboTtn 2

Po3pobka matemaTU4HOi Moaeni MarHiTHOro noJia KoTywku Fenbmronbla

YncenbHUH eKCNEPUMEHT, BidyanilaLia pe3ynbTaTis, 3axmcT pobotn 3

Po3pobKka matemaTuyHOi Moaesii camMoiHAYKLiT Ta B3aEMOIHAYKLT 0AMHOYHMX NPOBIAHUKIB

YncenbHUM eKcnepuMeHT, Bidyasisallia pe3ynbTaTis, 3aXucT pobotn 4

O N[N WIN|R

Po3pobKka maTemaTMyHOI Modeni camMoiHAYKLiT Ta B3aEMOiHAYKLiT NPOBiAHMKA Ta cnipanbHOi
KOTYLLKM

10 | YvcenbHUM eKcnepuMeHT, Bisyanisalia pesynbTaTiB, 3aXuct pobotn 5

11 | Po3pobka maTemaTUYHOI Modeni MeTasieBoi chepu B MarHiTHOMy HM3bKOYaCTOTHOMY Moi

12 | YvcenbHUM eKCcnepumMeHT, Bisyasiizalia pesynbTaTiB, 3aXucT pobotn 6

13 | Po3pobka matemaTUyHOi moaeni TpaHchopmaTopy 3 pepoMarHiTHUM ocepanam

14 | YvcenbHWUM eKCcnepuMeHT, BisyasisaLia pe3ynbTaTis, 3axuct pobotn 7

15 | Po3pobKka mateMaTUyHOi MoAeNi iHAYKLiMHOro HarpiBy MigHOro umaiHapa

16 | YvcenbHWUIM eKcnepuMeHT, Bisyasisalia pe3ynbTaTiB, 3axXuct pobotn 8

17 | Po3pobka maTtemaTU4YHOI Mogeni cMnoBoro Kabento

18 | YncenbHUIM eKCnepuMeEHT, Bisyanisalia pe3ynbTaTiB, 3aXuctT pobotn 9

6. CamocriitiHa poboTa cTygeHTa

ne Bud camocmiliHoi pobomu
3/n

1 | MigroToBKa 40 ayaUTOPHUX 3aHATb

2 | MNpoBeaeHHs po3paxyHKiB B MexKax 1abopaTopHMx pobit

3 | Nigrotoska o MKP

4 | NigroToBKa 40 3aiky

MoniTMKa Ta KOHTPOb
7. MoniTMKa HaBYaNbHOI AUCLMNNIIHU (OCBITHBOrO KOMMNOHEHTA)

Cuctema BMMOT, AIKi BUKNagau CTaBUTb Nepep, CTYAEeHTOM:

npaBuMna BiABigyBaHHA 3aHATb: BignosigHo A0 Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHo
OLiHIOBATM MNpPUCYTHiCTb abo BiACYTHiICTb 3400yBavya Ha ayaUTOPHOMY 3aHATTI, B TOMY 4MCAi
HapaxoByBaTW 3a0xo4yBanbHi abo wTpadHi 6ann. BianosigHo ao PCO paHoi aucumnniHu 6anu
HapaxoBYHTb 3a BigNOBiAHI BUAW HaBYANbHOI aKTUBHOCTI;

npaBuMaa NOBeAIHKU Ha 3aHATTAX: CTYAEHT MAE MOXIMBICTb OTpMMyBaTK HGanm 3a BiANOBIgHI BUAMK
HaBYa/IbHOI aKTUBHOCTI Ha NEeKUiMHMX, NPaKTUYHUX Ta NabopaTopHUX 3aHATTAX, nepenbayeHi PCO
AucumMnaiHn. BukopuctaHHA 3acobiB 3B’A3Ky AnA nouwyKy iHGopmauii Ha ryri-AMCcKy BUKNadaya, B
iHTepHeTi, B ANCTAHLiMHOMY Kypci Ha nnaTtdopmi CiKOPCbKUIM 3AiACHIOETLCA 32 BKA3iBKOO BUKNAAAYa;
npaBuMaa 3axucty nabopatopHux pobit: nabopatopHa poboTa 3axMLWAETbCA iHAMBIAYaNbHO i 3a
YMOBW AOTPMMAHHA KaneHAapHOro naaHy BUKOHaHHS;

npaBuaa NpU3Ha4YeHHA 3a0X04yBaNAbHUX 6aniB: 3a0Xx04yBaNbHi HE BXOAATb 4,0 OCHOBHOI WKanun PCO,
a ix cyma He nepesuulye 10% cTapToBOi WKanAu. 3aoxo4yyBasnbHi 6anmM HapaxoBylOTb 33 y4acTb Y
HaYKOBUX KOHPepPeHLfAX;




noniTMKa gepsaiHiB Ta nepecknagaHb: HECBOEYACHWUI 3axMCT 1labopaTopHMX pobiT, HecBoEYacHe
HanucaHHA MKP (Kpim nponyckis Yyepe3 xBopoby Npu HafaHHi AOBIAKM Big Nikapa) nepenbayvatoTb
MHOXEHHA MaKcumanbHOro 6any 3a NeBHUN BUA, aKTUBHOCTI Ha KoeodiuieHT 0,75. MiHimanbHuUit 6an
He 3MiHIETbCA. [ONYCKaeTbCA OAHE nepecknagaHHA KoxHoi MKP 3a 6axaHHAM CTyaeHTa y
BCTAHOB/IEHI CTPOKM. MepecknagaHHA 3axmucty nabopaTopHUx pobiT He nepesnbayeHo;

NoNiTUKa WoA0 akaaemMiuHoi gobpoyecHocTi: Kogekc yecTi HalioHanbHOro TeXHIYHOIOo yHiBEpCUTETY
YKpaiHu «KWIiBCbKMIA noniTexHiyHmMin iHcTUTYT»  https://kpi.ua/files/honorcode.pdf BcTaHoBAIOE
3arajibHi Mopa/sibHi MNPUMHUMNW, NpaBuaa €TUYHOI MOBEAiHKM ocib Ta nepeabadvae MNONMITUKY
aKagemiyHoi gobpoyecHocTi A8 0cCi6, WO NpPaLooTb | HABYAOTLCA B YHIBEPCUTETI, AKMMMU BOHU
MalTb KePYBATUCb Y CBOIN AiANbHOCTI, B TOMY YNCAi NPU BUBYEHHI Ta CKNaAaHHI KOHTPO/IbHUX 3aX0/iB
3 AUCUUNAIHK;

npu BUKOPUCTaHHI undposux 3acobis 3B’A3Ky 3 BUKAagauem (MobiNbHUIA 3B'A30K, e/IeKTPOHHA
nowTa, nepenucka Ha ¢opymax Ta Yy COL. Meperax Towo) HeobxiagHO A[OTPUMYBATUCH
3araNbHOMNPUNHATUX ETUYHUX HOPM, 30Kpema 6yTu BBiUIMBMM Ta 0OMeKyBaTH CNiNKyBaHHA poboyumm

4aCoOM BUKNadaua.

8. Buau KOHTPO/IIO Ta PEUTUHIOBa CUCTEMa OLIHIOBAaHHA pPe3ybTaTiB HaBYyaHHA (PCO)

MoTtouHunit KoHTponb: MKP, Bignosiaj Ha 3aHATTAX, nabopaTopHi poboTu.

KaneHaapHUMA KOHTPOAb: NPOBAAMTLCA ABiYi HA ceMecTp AK MOHITOPUHT MOTOYHOTO CTaHY BUKOHAHHA
BUMOT cunabycy.

YMOBM yCNiLLHOrO NPOXOAMXKEHHA KaNeHAAPHOIO KOHTPOIKO: NOBHE BUKOHAHHA HaBYabHOrO NAaHy
AMCUMNAIHM Ha AaTy KOHTPOAIO, WO nepeabayae BUKOHAHHA i 3axMCT nabopaTtopHux pobir.

CemecTpoBMit KOHTPO/b: EK3aMEH.
YMOBM A0ONYCKY A0 CEMECTPOBOIO KOHTPO/KO: MOBHE BUKOHAHHA HAaBYa/IbHOTO NaHy AUCUMNAIHW, WO
nepenbayvae BUKOHAHHA i 3aXMCT BCiXx NabopaTopHMX poobIT.

3arasbHa peMTUHIOBa OLiHKA CTYAEHTA NiCAA 3aBePLUEHHA CEMECTPY CKNaAa€ETbCA 3 6anis, OTPUMaHMX 3a:
- BMKOHaHHA MKP;
- BiiNOBIAEeN Ha 3aHATTAX;
- BMKOHaHHA Ta 3axuct 9 nabopaTtopHMx pobiT.
- BMKOHAHHA eK3ameHaLinHoi poboTu

Ne3/n KoHTponbHUiA 3axig, Makc. 6an Kinbk. Bcboro
1 MKP 12 1 12
2. Bignosigi Ha 3aHATTAX 6 2 12
3. NabopaTopHi pobotn 4 9 36
4, EkszameH 40 1 40
PA30OM 100

MogaynbHa KOHTPOJIbHA po6oTa
MaKcumanbHuit 6an 3a MKP — 12 6anis, miHimanbHUii — 12 6anis *60% = 7,2 6anis.

Kpurepii oyiHlOBaHHA:

* BMbip onTMManbHOro metoay nobynoBu mateMaTUYHOI MoAeni, NPaBUAbHE BUKOHAHHSA
YMceNbHOro PO3pPaxyHKYy, Bisyanisauia pesynbratiB y noBHomy 06’emi—(0,9..1) * 12 6anis;

* NPaBW/bHI KPOKM NOBYA0BN MaTEMATUYHOI MOAENi, HECYTTEBI MOMWUJIKM Y YMCENTbHUX PO3PaxyHKaxX
yu y Bi3yanisauii pesynbtaris — (0,89..0,75)* 12 6anis;


https://kpi.ua/files/honorcode.pdf

* NPaBU/IbHI KPOKM NOOYA0BM MaTEMATMUYHOT MOAENI, CYTTEBI MOMU/TKN Y YNCENBHUX PO3PaXyHKaXx
yn y Bi3yanisauii pesynbtaTtie — (0,74..0,6)*12 6anis;

* BUKOHAHHA PO60TH 3 NPMHLUNOBUMM MOMUIKaMM abo BiACYTHICTb 3HAYHOI YaCTUHM MaTEMATUYHOI
moaeni, BiACyTHiCTb Bisyanisauii pesynbTaTiea — 0 6anis.

BMKOHAHHA Ta 3axUcT 1abopaTopHUx pobirt

Barosuii 6an — 4 (2 6anu — opopmneHi peaynbTaTu y BUrAALI NPOToKoANy, 2 6ann —3axmuct poboTn).
MaKcmMmanbHa KinbKicTb 6anis 3a Bci nabopaTopHi pobotn — 4 6anm * 9 = 36 banis.
MiHiMmanbHa KinbkicTb 6anis 3a BCi 1abopaTopHi pob0TH (32 yMOBM iX NOBHOTO BUKOHAHHS Ta 3aXUCTY) —

4 6anis * 9 *60% = 21,6 banis.
KpuTtepii odiHlOBaHHA:
Pe3ynbmamu 4ucan08020 ekcnepumeHmy Ha nobydosaHili MamemamuyHiti modeni:

* BigMiHHa niaArotoBKa A0 fnabopaTopHoi poboTn (3HAHHA MeTM poboTH, 3HAHHA OCHOBHMX
TEOPETUYHUX NOJIONKEHD), aKTUBHA Y4aCTb Y BUKOHAHHI A0CAIAKEHDb, NPaBMAbHA NObyA0Ba MATEMATUYHOT
Mmozeni Ta Bi3yanisaliia pe3ynbTaTtiB po3paxyHKy y noBHomy o6’emi —(0,9..1) * 2 6anu;

* nobpa nigrotoBka A0 NabopaTtopHOi pobOTH, aKTUBHA y4aTb Y BUKOHAHHI AOC/iAMKEHb, HE3HAYHI
NMOMMUIKM NPU YUCENBHUX po3paxyHKax — (0,89..0,75) * 2 6anu;

* 33710BiNIbHA NiArOTOBKAa A0 NabopaTopHOi poboTh, MacMBHA y4acTb Y BMKOHAHHI AOCNIAMKEHb,
CYTTEBI NOMUAKM NPU YNCENBHOMY PO3PaxyHKY Ta Bidyanisauii pesynbtaTtis — (0,74..0,6) * 2 6anu;

* HErOTOBHICTb A0 NabopaTopHOi PoboTM, MAacMBHA Yy4aCTb Y BMKOHAHHA AOCHIAMEHb, HeBipHa
nobynosa mateMaTUYHOI MOAENI UM NPOBEAEHHA YNCENbHOTo ekcnepmumeHTy — 0 6anis.

3axucm pobomu:

* MOBHiI BiANOBIAi HAa TEOPETUYHI NUTaHHSA 3a Temoto pobotn —(0,9..1) * 2 banu;

* HENOBHI BiANOBIA| Ha TeopeTUYHi NnuTaHHA — (0,89..0,75) * 2 6anu;

* YaCTKOBI BiZNOBIAi Ha TEOPeTMYHi NUTaHHA abo BiACYTHICTb BiAMNOBiAE Ha OKpemi NUTaHHSA, 3a
YMOBW PO3YMiHHS 3ara/ibHoi MeTh pob0oTK Ta OCHOBHMX eTanis NpoBeAeHHs gocniarkeHHs — (0,74..0,6) *
2 banu;

* HEeBIipHi BigNOBIAj Ha 6iNbLWICTb TEOPETUYHMX NUTAHDb 33 Temoto poboTn — 0 banis.

9. [opaTtKoBa iHpopmauia 3 aucumnnniim (oCBiITHbOro KOMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA HAa CEMECTPOBUIA KOHTPOIb 3a3Ha4YeHO Yy A04aTKY 1 Ao cunabycy

Po6ouy nporpamy HasuyasbHOI gucumunninm (cunabyc):

CknapgeHo npodecopom Kadpeapm TeopeTUIHOT enektTpoTexHikm PEA, a.1.H. Lepboro M.A.
YxBaneHo Kadeapoto TeOpEeTUYHOI eleKTPOoTEXHIKM (npoTokon Ne 14 sig _24.06.2026 p.)

MoroakeHo MeToauyHoto Komicieto pakynbteTy PEA (npoTtokon No _10 Biag _24.06.2026 p.)




Aodamok 1 do cunabycy 3 ducyunniHu

«Komn'tomepHo-iHmezaposaHi mexHo02ii 8 enekmpoeHepaemuui»

Mepenik numaHs, AKi BUHOCAMbLCA HA cemecmpoauii KOHMPOb

PO34IN 1. Po3B’A3aHHA NiHIMHUX Ta HENIHIMHUX 33424 METOAOM CKiHYEHUX e/IEMEHTIB
Tema 1.1. BupiweHHs cTaLiOHapHUX NiHIMHMX 33434
1. BupileHHA NiHIMHMX CTaLiOHApPHMX 33434 32 4ONOMOTO METOAY CKiIHYEHUX eIEMEHTIB.
2. Po3B'A3aHHA NiHIMHMX CUCTEM PIBHAHb: NPAMUI Ta iTepaLiMHKIA BUpPiLLYyBaYi
Tema 1.2. BupiweHHA cTaLioHapHUX HeNiHIMHMX 33434
3. BupileHHA CTaliOHAaPHUX HENTHIMHMX 33434 METOAO0M KiHLEBUX €NEMEHTIB
4. Po3ni3HaBaHHSA Ta PO3B’A30K CUHTYNIAPHOCTEN NPU MOAENOBAHHI METOAOM KiHLEBUX €/1eMEHTIB
Tema 1.3. HapolyBaHHA HaBaHTaXXEHHSA Ta NiABULWEHHA CTYNeHA HeMiHIMHOCTI i iX BN/IMB Ha 36iXKHiCTb
HeniHinHWX 3a4a4
5. HapolyBaHHA HaBaHTaXXeHHSA Y HeNiHIMHUX 3aga4ax
. MigBULIEHHA CTYNeHA HeNiHIMHOCTI AK cnocib NoKpalleHHA 30iXKHOCTI HeNiHiIMHUX 3a4.a4

7. MoeAHaHHA pilleHb AN1A NapaMeTPUYHNX A0CAIAKEHDb, PO3PaxXyHKIiB HA B/1IAaCHI YacTOTM Ta Y YacCoBil
obnacri

8. MNepeBary BUKOPUCTaHHSA cnabkoi dopmm piBHAHb
9. OuiHKka HeobxigHoro ob6’emy Ta onTMMmilauia nam'aTi 4NAa PO3pPaxyHKY BEJIMKMX MATEMATUYHUX
Mmoaenemn
PO3AIN 2. OcHoBHi eTanu NobyaoBM MmaTeMaTUYHOI Moaeni
Tema 2.1. CtBopeHHA CAD-reomeTpii 06’ekTy
10. lreomeTpunyHi agpa
11. MpuHuMN NobyaoBM PO3PAXyHKOBOI CITKM ANSA NiHIMHMX CTalioHAapHMX 3a4ad. BuMKopucTaHHA
€/1eMEHTIB Pi3HMX TMNIB
Tema 2.2. MNobya0Ba Ta ONTMMI3aLLiA PO3PaXyHKOBOI CITKM CKiIHYEHUX eNIeMEHTIB
12. BUKOPUCTaHHA afanTUBHOIO 3rYLLLEHHSA CITKM A1 YTOYHEHHA pilleHHs y NeBHili obnacTi mogeni.
MapameTpwu, WO perynooTb PO3MIP BiJIbHOT TETpaeapUYHOI CITKM
13. Po36UTTA CiTKM ANA HENiHIMHUX CTaTUYHUX CKIHYEHHO-eNeMEHTHMX 33434
PO34IN 3. OcobanBocTi BUPiLLEHHA MyNbTUDI3UYHUX 3344
Tema 3.1. Migbip anpoKcMmyo4Ooi KpUBOT ANA MacuBy AaHuX. MeTogm obumMcneHHA iHTerpanis 3a 4acom
Ta NpocTopom
14. Nigbip anpoKcMMyHUOi KPMBOT A5 eKCNEePUMEHTANIbHUX AaHUX
15. Ornsag meToAiB 064YMCAEHHA iHTErpaniB 3a Yacom Ta NPOCTOPOM
Tema 3.2. Mpuknagm BUpilLeHHA MynbTUPI3UYHMX 3aBAAHb, NONINWEHHA X 36IXKHOCTI
16. PiwweHHA MyAbTUI3MYHMX 33434 Ta NOANIMNWEHHA iX 36iXKHOCTI
Tema 3.3. Bisyanisauia pe3ynbraTiB UNCENBbHOIO eKCnepumeHTy
17. M'padikn ckanapHoro nons, ob'emHi Ta NiHilHI rpadikn. Bisyanisauia pe3ynbTaTiB y nonepevyHmx
nepepisax. Bisyanisauis XxBUAbOBUX MPOLECIB 3@ AOMNOMOrO KOHTYPHUX rpadikiB Ta rpadikis i3
NOBEPXOHb
Tema 3.4. 3HANOMCTBO 3 aBTOMATM3ALLIEI0 YNCEHHOTO MOAENOBaHHA
18. 3HaMOMCTBO 3 aBTOMATM3ALLIEID YNCENBHOrO MOAENIOBAHHA
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