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Mporpama HaBYaNbHOI AUCLUNIHN
1. Onuc HaBYaNbHOI AUCUUNAIHK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

Teopia KonMBaHb — HayKa NPO OCHOBHI 3aKOHW i YMOBM iCHYBaHHA KOAMBaHb Ta iHWMX PYyXiB.
MNepen TeoOpi€d KOAMBAHb CTOATb ABi OCHOBHI 3a4a4i: AK Manok0 CUNOK0 BUKINKATU KOPUCHI KONMBAHHA
Ta AK N0CNabuTK Aito WKIiAAMBUX KONNBAHb.

Po3noBscloaKeHHs KonnBaHb y $isM4HOMY MPOCTOPi HA3MBAETLCA XBUAEK. MexaHiuHi cuctemn,
AKi MOXYTb KOMBATUCA, HA3MBAKOTbCA KOIMBHUMWU CUCTEMAMMU. YCi KONMBHI CUCTEMU € HENIHIMHUMM Ta
KOHTUHYaNbHUMMK. Ane anAa NnonerweHHsa iX aHanisy 3aCcToCoBYOTb MOAENI — Hacamnepes, e CUCTEMU 3
OHMM CTYNEeHeM Bi/IbHOCTI, AKi A03BONAIOTb 34iNCHIOBATM MEPBICHY OLHKY LMX MPOLIECIB — a TAKOX
CUCTEMU 3 AeKilbkoma CTyrneHAMWU BinbHOCTI. Cepen, OCTaHHIX pPO3pPi3HAOTbL OAHOBUMIPHI moaeni
(cTpurkeHb, banKka, cTpyHa, Ban Ta iHWI), ABOBMMIpHi (nnactMHa, 060/10HKA), TPbOXBUMIpHI (TBepAi
NPYKHI Tifa, pianHu, rasmn). Ane KONMBHI ABMLLA B TEXHILL, MPUPOA i B 1toAel peanbHOo iCHYIOTb Ti/IbKK 3a
YMOB iX cTilKocTi. Tomy Teopito KoNnBaHb NOTPIOHO BUBYATM PAa30M 3 TEOPIEID CTIMKOCTI PyXy.

0na KoOXXHOI moaeni po3rnAfatoTbCA BisibHi, BMMYLLEHI, MAapaMeTpPUUHi KONMBAHHA, a TaKOX
ABTOKOJINBAHHA.

HeniHiHi KonuMBaHHA, CTIMKICTb pPyXy PO3rNsgatTbCd B OCHOBHOMY A/1A CUCTEM 3 OAHUM
CTyneHem BinbHOCTI. MoganbliMii PO3BUTOK HAYKM Ta TEXHIKM 3YMOBJIIOE Y HEObXiAHOCTi po3B’sA3aHHi
HOBMX 33434 MalWwKMHOOyAyBaHHA 3 ypaxyBaHHAM AMHAMIYHMX Ta BMNAAKOBMX HaBaHTa)KeHb He Aa€
3MOrn 06INTMCD TiIbKM CTAaTUMHUMM AeTEPMIHOBAaHMMM PO3PaXyHKAaMK 3 METOH NiABULLEHHA MILHOCTI Ta
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HaAgiMHOCTI MalMH NpPU OAHOYACHOMY 3MeHLeHHi ix Barn. Haspina HeobxigHicTb, KoAn Ana uUboro
NnoTpibHO BUKOPUCTOBYBATU M YMCENbHI ANHAMIYHI edeKTU (pe30HAHCHI, aHTUPE3OHAHCHI, HeNiHilHi), aki
LWMPOKO BUCBITAOIOTLCA B Teopii KonueaHb. AucumnniHa “KonmBaHHA cuUcCTem 3 OAHUM CTyneHem
BiNbHOCTI” BXOAMTb A0 AMCUMNAIH UMKAYy npodecinHoi niarotoBkM 6akanaBpa OCBITHbOI Mporpamu
»AMHAMIKA | MiLHICTE MmawunH”. BoHa popmye TeopeTUUHi Ta NPaKTUYHI 3HaHHA 3400yBadviB OCBITM ANA
PaLiOHANbHOrO MNPOEKTYBAHHA €/IeMEHTIB MaLUMH, OLIHKM Hanpy»XeHo-4edOpMOBAHOIo CTaHy Ta
NpaBUAbHOI OLLIHKKN pecypcy.

MeToo ancumniiHn € HabyTTa 3p06yBadyammn oceitm 3HAHb Npo OCHOBHI 3aKOHM KOMMBAHb i
XBW/b, AKi MOACHIOOTb Pi3HI ANMHAMIYHI edeKTU - pe30HaAHCHI, aHTUPE3OHAHCHI, HeniHiMHI Ta iHwi. B
pes3ynbTaTi BUBYEHHA ANCUMMNAIHK 3400yBadi ocBiT HabyBatoTb YMIHbD 3acTocoByBaT oTpMMaHi 3HaHHSA
i BUBYEHI METOOMKN A0 HAyKOBOi TBOPYOCTI Ta BUPILIEHHA TEXHIYHMX 33434 Ha OCHOBI B)Ke Mi3HaHMX
OVMHAMIYHUX ePeKTiB y KOXKHOMY PO34ini Kypcy Ha KOXHIN Mogeni KONMBHOI CUCTEMMU.

B pesynbrati BMBYEHHA AucumnaiHn 3a06yBadi ocsBiTM HabysaoTb HABWYOK BiglykaHHSA
po3B’A3KiB Ta 0POPMIEHHS pe3y/bTaTiB AOCNIANKEHHA | HAYKOBUX AOCATHEHb ANA 3MEHLUEeHHA LWKoAu
MaLLUWHI | NIoAnHI-oNepaTopy Bif, BNAMBY BibpaLlili, @ TAKOX 3HAXOAKEHHS penumiB epeKkTBHOI poboTn
KOJIMBHOI CUCTEMMU, LLLO MOAENIOE MALLMHY.

MporpamHi pe3ynbTaTt¥ HaBYaHHA
CneuianbHi (paxoBsi, npegmeTHi) KomneTeHTHOCTI 6akanaBpa 3a cnewjiaNbHicTIO

KomnoHeHTa npodeciiHoi niarotoBkn «KonmeaHHA cucTem 3 O4HMM CTYNEeHEM BiNbHOCTI»
OCBITHbO-NpodecinHOoi nporpamun « AMHAMIKKM i MiLLHOCTi MaLIMH» NiAFOTOBKM NepLioro (6akanaBpcbKoro)
piBHA BMLWOI OcCBiTM 3i cneuianbHOCcTi 131 «[llpuKnagHa MexaHika» ranysi 3HaHb 13 «MexaHivyHa
iH}KeHepisa» Ta 3aTBepPAKEHOro CTaHAapTy BULLOI OCBiTM YKpaiHM nepworo (6akanaBpCbKOro) piBHS,
ranysi 3HaHb 13 — «MexaHiyHa iHXKeHepia» dopmye y 3406yBadiB ocBiTM neplioro (6akanaBpcbKoro)
piBHA BMWOI ocBiTM 3i cneuianbHocTi 131 «[lpuKnagHa mexaHika» Taki ¢$axoBi KOMMNETEHTHOCTI —
3[4aTHOCTI A0 peanisauii npodeciiHmx 0boB’A3KiB:

Tabanua 1a.
IHTerpanbHa [34aTHICTb PO3B’A3yBaTU CKNAAHI CneuianizoBaHi 3agayi Ta NpakTMYHi npobnemu B
KOMMETEHTHICTb [NPUKNAAHIA MexaHili, 3BaploBaHHi, Na3epHUX Ta CrnopigHEHUX TexHonoriax abo vy
npoueci HaBYaHHA, WO nepeabayae 3acTOCYyBaHHA MEBHUX TEOPih Ta METOAIB
MEXaHIYHOI iHXeHepil | XapaKTepPU3YETbCA KOMMJIEKCHICTIO Ta HEBM3HAYEHICTIO YMOB.
CneuianbHi
(paxosi, . 3paTHoCTi A0 peanisauii npodeciiiHnx 060oB’A3KiB
npeameTHi)
KOMMNEeTEeHTHOCTi

OK1 3paTHiCTb aHanisy maTepianis, KOHCTPYKLIA Ta NPOLLECIB Ha OCHOBI 3aKOHIB, TEOpil Ta
METOAIB MAaTEMATUKU, MPUPOAHUYMX HAYK | NPUKNAAHOT MEXAHIKM.

DOK2 3paTHiCTb pobuTU OUiHKM napameTpiB Npaue3aaTHOCTI MaTepianiB, KOHCTPYKLUIN i
MallMH B eKcrnjayaTauiiHMX ymoBax Ta 3HaxoAUTW BigNOBigHI piweHHA A4nA
3abe3neyeHHs 334aHOro PiBHA HAAiIMHOCTI KOHCTPYKLiN i npouecis, B TOMY YncAi i 3a
HaABHOCTI AeAKOI HEBU3HAYEHOCTI.

K5 34aTHICTb BMKOPMUCTOBYBATM aAHAMITMYHI Ta uYMCeNbHi MaTeMaTUdHi meTogun AnA
BMUPIlLEHHA 33aJa4 NPUKNAAHOI MEXaHiKM, 30Kpema 3A4iMCHIOBAaTU PO3PaxyHKU Ha
MiLHiCTb, BUTPUBANICTb, CTiNKICTb, AOBIrOBIYHICTb, }KOPCTKICTb B NPOLLECi CTAaTUYHOIO Ta
AVHAMIYHOro HaBaHTaXEHHA 3 METO OLUIHKM HaAiMHOCTI AeTanel i KOHCTPYKLUin
MaLUWH.

K7 3paTHICTb  3acTOCOBYBAaTM  KOMMN'IOTEPM30BaAHI  cuctemn  npoekTyBaHHs (CAD),
BUpobHuuTea (CAM), iHxeHepHux pocnigxeHb (CAE) Ta cneuianisoBaHe NpuKaagHe
nporpamHe 3abe3neyeHHA ANA BUPIWWEHHS iHXEHEepHWX 3aBAaHb 3 MPUKNALHOT



https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2019/06/25/131.prikladna.mekhanika-bakalavr-1.pdf
https://osvita.kpi.ua/sites/default/files/opfiles/131_OPPB_DMM_2022.pdf

MexaHiKu

DK14 34aTHICTb ONTMMI3YBATU KOHCTPYKLiHO YCTaTKYBaHHA, MAaLlUWMHKW, arperaTty, By3na, TOWwo0
3 TOYKM 30pY i MiLHOCTI, HAAIMHOCTI Ta BapTOCTi.

DOK15 30aTHICTb KOPEKTHO BM3HAYATM MPAHMYHI YMOBM Ta CTBOPHOBATU PO3PaxXyHKOBI mozeni
peanbHOT KOHCTPYKLLT 3 ypaxyBaHHAM 30BHIiLLIHbOIO eKcnayaTaliMHOro HaBaHTaXKeHHA

HopmaTuBHMI 3MICT nigrotoBkM 34060yBayiB BULWOI OCBiTH, cPOpMynboBaHUA Yy TepmiHaX
pe3ynbTaTiB HABYAHHA

YMmiHHA 6aKanaBpa BWM3HaAYalOTbCA 32 BMAAMM HABYANbHOI AIANBHOCTI AK KOHKpeTu3auis
3aranbHmMXx i paxoBUX KOMMNETEHTHOCTEM B MNPOrpami  HaBYaNbHOI  AUCUMNAIHWM, NPAKTUKM,
iHAMBIAYaNbHOrO 3aBAaHHA i 3aCTOCOBYIOTbCA AK KpuTepii Bigbopy HeobxiaHMX i AOCTaTHIX 3HaHb
(3micToBMX MoAyNiB), AKi MOXKHA iAeHTUPIKYBATH, KiIbKICHO OLIHUTM Ta BUMIPATHK:

Tabnuus 16.
Pesynbtati lpeHTUdiKauia HeobXigHUX | AOCTATHIX 3HAHDb | yMiHb
HaBYaHHA

PH 03 BMKOHYBaTU pO3paxyHKM Ha MIUHICTb, BUTPUBANICTb, CTIMKICTb, [AO0OBrOBIYHICTb,
YKOPCTKICTb AeTanen MalluH.

PH 04 OujiHloBaTM HafiMHICTb AeTanen i KOHCTPYKUiA MalWMH B MNpPOLEeCi CTAaTUYHOro Ta
OVHAMIYHOro HaBaHTaXKeHHA.

PH 20 3HaHHA 3 Teopii KOAIMBAHb Ta CTIMKOCTI pyXy.

PH 26 YMIHHA CUHTE3yBaTWU a/iTOPUTMWU  BUPIWIEHHA HAYKOBO-TEXHIYHMX 3aBAaHb 3
BMKOPUCTAHHAM Cy4aCHMUX TEXHIYHMX i NporpamHux iHpopmauiiHux 3acobis peanizauii
NiATPMMKN HAYKOBOI Ta TEXHIYHOT AiANbHOCTI.

YMIHHA NPOBOAMTN AHANITUYHI Ta YNCNOBI PO3PAXYHKU €/1eEMEHTIB MALUMHOBYAIBHMX
KOHCTPYKLiM HAQ MiLHICTb YXOPCTKICTb Ta CTINKICTb.

PH 28 YMIiHHA roTyBaTW BUXiAHI AaHiI ANA 06rpyHTYBaHHA TEXHIYHMX pilleHb, 3aCTOCOBYBATH
CTaHAAPTHI METOAMKM PO3PaxyHKiB NPW NPOEKTYBAHHI eneMeHTiB MalMHOOYAiIBHUX
KOHCTPYKLLN.

YMiHHA NNaHyBaTM Ta NPOBOAUTU eKCNepUMeHTaslbHi BUNPODOYBaHHA 3 BM3HAYEHHA
di3MKO-MexXaHIYHMX XapaKTePUCTUK MaTepianiB Ta BUNPOOYBAaHHA Ha MILHICTb,
YKOPCTKICTb, CTINKICTb €/IeMEHTIB KOHCTPYKLN.

PH 31 YMiHHA NPOBOAUTU aHaANITUYHI PO3PAXYHKN eNeMeHTIB MallMHOBYAiBHUX KOHCTPYKLLN
Ha MILHICTb XOPCTKICTb Ta CTiMKiCTb.

2. MpepekKBi3auTK Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLe B CTPYKTYPHO-NOTIYHIN cxemi

HaBYaHHA 3a BigNOBIAHOI OCBITHLOIO NPOrpPamolo)

Oucumnnida “KonuBaHHA cuctem 3 6aratbma CTyNneHAMM BiIbHOCTI” 6a3yeTbCs HA HACTYMHUX
OCBITHIX KOMMNOHEHTax Nporpamu:

- MO 1. Buwa matemaTtuKa;
- MO 2. NininHa anrebpa Ta aHaniTUYHA reomeTpis;
- MO 8. TeopeTnyHa MexaHiKa;
- MO 11. MexaHiKa maTepianiB i KOHCTPYKL,i;
- MO 20. Teopia Npy*KHOCTI.
B cBoto Yepry HabyTi 3HaHHA € NepeayMOBOI BUBYEHHA TAaKMUX AUCLUNAIHN:
- MO 21. byaisenbHa mexaHika CTPUKHEBUX CUCTEM;
- MO 23. Teopii n1acTUYHOCTI Ta NOB3Y4OCTi;




Ta iHLWWX.

JNNeKuinHnit maTepian MiCTUTb TEOPETUYHI MONOXKEHHA, Ha AKMX 6a3yeTbCA Kypc, MOCTAHOBKY 3ajau,
MeToAM PO3B’A3KY 33434 Teopii KOIMBaHb i CTIMKOCTI pyxy MO BM3HAUYEHHIO AMHAMIYHOro CTaHy Ta Moro
aHanisy. [MpaKTUYHi 3aHATTA CNpPUAOTb BOIOAIHHIO 3400yBayamMu OCBITM BMIHHAMM | HaBUYKaMMU
pO3B’A3aHHA 3a4ay NOB’A3aHMX 3 TEOPETUYHMMM PO3PaxyHKamMM MPU BU3HAYEHHI BAACHMX 4YacToT Ta
BNACHUX GOPM KONMBAHD.

3. 3micT HaBYaNIbHOI AUCUUNAIHK

Po3ain 1. OCHOBHI NOHATTA | BU3HAUYEHHA

Tema 1.1. MNpegmeT i 3apaui Teopii KOAMBaHb i CTIMKOCTI pyxy. Knacudikauia KonmMBanbHUX
NpoueciB Ta KOAMBANbHUX cucTem. KiHemaTMKa KoimBaHb. [AMHAMiKa KOAMBaAHb, HalMNpoCTiwi cnocobu
CKnagaHHa andepeHuiaibHUX PiBHAHb KOJIMBAHb.
Po3gain 2. BinbHi KOAMBAHHA cUCTEMMU 3 OAHUM CTYNEeHEM BiZIbHOCTI

Tema 2.1. Y3aranbHeHi CMAN KONMBANbHOI CUCTEMM 3 OAHMM CTyrneHem BifbHOCTI. [MapameTpu
NiHIMHOT KONMBANBHOI CUCTEMM Ta iX BUSHAYEHHA.

Tema 2.2. BinbHi KO/NMBaHHA NiHIMHOI KOHCEPBATUBHOI cucTeMW (BnacHi KonusaHHA). MeTop,
Penes.

Tema 2.3. BinbHi KONMBAHHA NiHIMHUX CUCTEM 3 YPaxyBaHHAM TepTA.
Po3ain 3. BUMyLlIeHi KONIMBAHHA CUCTEMU 3 OAHUM CTyNEeHeM BiIbHOCTi

Tema 3.1. BumylueHi KOAMBAHHA CUCTEM 3 OAHUM CTYNEHEM BiZIbHOCTI 3a BiACYTHOCTI TepTA.

Tema 3.2. BuMyLleHi KONMBAHHA CUCTEM 3 OAHMM CTYNEHEM BiZIbHOCTI 3 ypaxyBaHHAM TepTA.

Tema 3.3. BunaaKkoBi KonMBaHHA NiHiIMHO-B A3KOT cucTemm. 3axucT Big Bibpauii.
Po3gin 4. MapameTpuUyHi KONUBAHHA

Tema 4.1. FapmoOHiYHe napameTpuyHe 30yaKEHHS B NiHINHIA Ta HENIHINHIN cucTemi. Bnauve TepTa
Ha NapamMeTpPUYHi KOJIMBAHHA.
Po3ain 5. ABTOKONIMBAHHA B CUCTEMI 3 OAHUM CTYNEHEeM Bi/IbHOCTi

Tema 5.1. Knacudikauia aBTOKONMBANbHWUX CUCTEM | aBTOKO/AMBaHb. “Big’emHe” TepTts B
OCLMNATOPHIN aKTMBHIM cucTemi. MeToa $a3oBoi NIOWMHM.

Tema 5.2. Bu3HavyeHHA amnANiTyaM i 4acTOTM aBTOKO/IMBAHb OCLIUNATOPHOI aKTUBHOT CUCTEMM.

Tema 5.3. PO3puMBHi aBTOKO/IMBAHHA B HAKOMM4YyBa/bHiM i 3MiWwaHin cuctemax. HenepepBsHi
GPUKLiNHI aBTOKONIMBAHHS.
Po3gin 6. HeniHiNHi cucremun 3 ogHMM CcTyneHem BiNbHOCTI

Tema 6.1. OcobamsocTi i Knacuodikalia HeNiHIMHMX CUCTEM 3 OAHMM CTyNeHeMm BifibHOCTi. MeToam
OOCNIAXKEHHA aBTOHOMHWX HENIHIMHUX cucTem (Tpw rpynun meTozis).

Tema 6.2. HabnuvxKeHi aHaniTUYHI meToam AOCNIAKEHHS HENIHIMHUX HEABTOHOMHUX CUCTEM.

Tema 6.3. Ocob61MBOCTI BUMYLLEHUX KONMBAHb Y HENIHIMHUX CUCTEMaX.
Posain 7. CTilAKicTb pyXy HeniHiMHUX cuctem

Tema 7.1. [Jdocnig)KeHHs CTiMKocTi pyxy 3a JlanyHoBum. [pamuit meton JlanyHoBa Ans
ABTOHOMHMWX CUCTEM.

Tema 7.2. Mpamun meton JlAnyHoBa AnA HeaBTOHOMHUX cucTem. JocnigrKeHHA CTiKoCTi
HeNiHIMHMX CMCTeM 3a NepwnM HabNMKEHHAM.
Tema 7.3. Kputepii Big'eMHOCTI AiMCHUX 4YacTUH KOPEHIB XapaKTePUCTUYHOrO pPiBHAHHA. Teopemwu
KenbsiHa i TeTa.

4, HaB4yanbHi maTepianu Ta pecypcu
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HaB4YanbHUMA KOHTEHT
5. MeToaunKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHM (OCBITHBOro KOMNOHEHTA)

Tabaunya 2a. CTpyKTypa HaBYa/IbHOT ANCUMNNIHMN.
HaBuyanbHui KinbKictb roanH
Tema KoHTeHT
TUXKAEHD N | N |CPC| %

Po3ain 1. OCHOBHI NOHATTA | BU3SHAUYEHHA

Mpeamert i 3a4a4i Teopii KOAMBAHD i cTiMKOCTI pyxy. Knacudikauis
KO/IMBANbHUX MPOLLECIB Ta KONUBaNbHUX cucTemM. KiHemaTuka

1 11 |konusane. [duHamiKa KoiMBaHb, HAMNPOCTIiLWi cnocobu 2141|238
CKNAJAHHA AndepeHuianbHNX PiBHAHb KOIMBAaHb. Teopemu Npo
NOJIOXKEeHHA piBHOBArwu.

Po3gin 2. BinbHi KONMBaHHA CUCTEMU 3 OAHUM CTYNEHEM BiZIbHOCTI

Y3arafibHeHi CUAK KONMBANIbHOI CUCTEMU 3 OAHUM CTyneHem

2 2.1 |ginbHocri. MapameTpu NiHIMHOT KONMBANBbHOI CUCTEMMU Ta IX 218212
BM3HAYeHHA.
3 2.7 |BifbHi KOIMBAHHA NiHiHOT KOHCEPBATUBHOT CUCTEMM (BnacHi ) 5|4

KonmBaHHA). MeToa Penes.

4 2.3 |BinbHi KOAMBAHHA NIHIMHWUX CUCTEM 3 YpPaxyBaHHAM TepTA. 2 14|28



https://spoken-tutorial.org/tutorial-search/?search_foss=OpenModelica&search_language=English
https://mbe.modelica.university/
https://openmodelica.org/doc/OpenModelicaUsersGuide/latest/
https://openmodelica.org/doc/OpenModelicaUsersGuide/latest/
https://specification.modelica.org/maint/3.7/MLS.pdf
https://specification.modelica.org/maint/3.7/MLS.pdf

HaByanbHui KinbKicTb roguH
Tema KoHTeHT
TUXKOEHD N M |CPC| 2
Po3ain 3. BumyLueHi KonMBaHHA CUCTEMMU 3 OAHUM CTyNEeHEeM BiIbHOCTI
5 31 B.MMVLIJeI‘-Ii I-(OI:IMBaHHﬂ n‘iHiI‘/'IHO'I' CUCTEMM 3 OAHUM CTYNEHEM >la 2038
BibHOCTI 33 BiACYTHOCTI TepTA.
6 3.2 B.MN\yLIJeI.-Ii KO/INBAHHA NiHIMHOT CUCTEMM 3 OAHUM CTYNEHEM >l a2 g
BiNbHOCTI 3 ypaxyBaHHAM TepTA.
7 3.3 |BvnagKoBi KONMBaAHHA NiHINHO-B’A3KOT cuctemu. 3axucT Big, ) > | a
BibpaLin.
Po3gin 4. MapameTpuyHi KoNnMBaHHA
8 4.1 |TapmoHiuHe napameTpuyHe 36yAKeHHA B NiHINHIN Ta HeNiHINHIN ) 5 | 4
cuctemi. Bnave TepTa Ha NnapameTpUYHi KONIMBAHHA.
Po3gin 5. ABTOKO/IMBAHHA B CUCTEMI 3 OAHUM CTyNEHEeM BiNIbHOCTI
Knacuodikauia aBTOKOAMBANbHNX CUCTEM | aBTOKO/IMBAHD.
9 5.1 |“Big’emHe” TepTa B 0CLMNATOPHIi aKTUBHIM cucTemi. MeToa 2428
$»a30B0i NAOWMHMU.
10 59 BM3Hal-Ie.!-|HF| aMnAiTyau i YacToTU aBTOKO/IMBAHb OCUMUNATOPHOT 5121916
AKTUBHOI CUCTEMM.
11 5 3 |PO3pMBHI aBTOKONMBAHHA B HAKOMWYYBANbHIN i 3milaHin > 121216
cuctemax. HenepepBHi GpuUKLiAHI aBTOKONIMBAHHSA.
Po3ain 6. HeniHiiHi cuctemu 3 ogHMM cTyneHem BiIbHOCTi
OcobnuBocTi i Knacuodikauia HeAiHIMHUX CUCTEM 3 OAHUM
12,13 6.1 cTyneHem BinbHOCTI. MeToan AocnigKeHHA aBTOHOMHMX 4 |24 110
HeNiHIMHUX cucTem (TpW rpynu MeToz,is).
14 6.2 HabnuxKeHi aHaniTUYHi meToan AOCNIAMKEHHSA HENIHIAHNX ? 46
HEaBTOHOMHWX CUCTEM.
15 6.3 |0cobavmsocri BUMYLLUEHUX KOJIMBAHb Y HENIIHIMHUX CUCTEMAX. 2 2 | 4
Po3ain 7. CTilAKiCTb pyXy HeniHiMHUX cuctem
16 7.1 |BocnigkeHHs cTiikocTi pyxy 3a J/lanyHosuM. Mpamui metoz, ) 5 | 4
JlanyHoBa AN aBTOHOMHMX CUCTEM.
Mpamunit metopm JlanyHoBa ANA HEABTOHOMHMUX CUCTEM.
17 7.2 JocnigKeHHA CTINKOCTI HENIHIMHMX CMCTEM 3@ NEPLLUMM 2 2 | 4
HaBAUMKEHHAM.
18 7.3 |KpwuTepii BiA' €MHOCTI AiNCHMX YAaCTUH KOpeHiB ) 5| 4
XapaKTepUCTUYHOro piBHAHHA. Teopemu KenbBiHa i TeTa.
KoHTponbHi 3axoau
14 MoaynbHa KoHTpobHa poboTta (MKP). 2 4|6
16 3anik 6|6
Pasom 3a CemecTp: 36 | 36 | 48 120




Tabnmus 26. Temn NPaKTUYHUX 3aHATD.

HaByanbHui .
Tema KoHTeHT KinbKicTb roauH
TUXAEHD
Po3ain 1. OCHOBHiI NOHATTA | BU3HAUYEHHA

1.1 |Modelica Ta I[13 OpenModelica

1.1 |MpobnemHa 3a4a4a ymcenbHOro moaentoaHHsA B OpenModelica.

Po3gin 2. BinbHi KONMBaHHA CUCTEMU 3 OAHUM CTYNEHEM Bi/IbHOCTI
3 2 1 |KiHemaTuKa KoamBaHb. FAPMOHIYHI KOIMBAHHA. lMepiofnyHI 4

KOJZINBAHHA.

Bn3sHauyeHHA napameTpiB KOAMBAIBHOI CUCTEMU 3 O4HUM
4 2.1 cTyneHem BinbHocTi. CKnagaHHA andepeHuianbHUX piBHAHb 2
KO/INBaHb MeXaHi4HOT CUCTEMU 3 OAHMM CTYyMNEeHEM BiIbHOCTI.

3aranbHKUiA po3B’A30K AndepeHLiaibHUX PiIBHSAHb BiIbHUX
5 2.2 \KonuBaHb MexaHiYHUX cucTem 6e3 BpaxyBaHHA TepTs. BU3HAYEHHS 4
KOHKPETHOTrOo pyXy 3a NOYaTKOBMMM YMOBaMM.

6.7 23 BinbHi KONMBAHHA NiHIMHUX CUCTEM 3 YpaxyBaHHAM TepTAa. Bnaus 4
, .
B’A3KOro TepTA Ha Bi/ibHi KOJIMBAHHS.
8 2.3 Bnaus CYXOro TepTA Ha BiJibHi KONMBAHHA. 2
9 KomnoHeHTHe moaentoBaHHA BiIbHUX KONMBAHb CUCTEM 3 OAHUM 4
cTyneHem BinbHocTi B OpenModelica. bibniotekn Modelica
Po3gin 3. BumyLueHi KOAMBaHHA CUCTEMU 3 OAHUM CTyNEeHeM BiIbHOCTI
10 3.1 |BvMyLIeHi KoaMBaHHA NiHiMHOT cMcTemMM 3 OAHUM CTYNEHEM 5
BiIbHOCTI 3a BiACYTHOCTI TepTA.
11,12 3.2 |BVMyLLeHi KOAMBAHHA NiHIMHOT CUCTEMM 3 OAHMM CTyNeHeMm 4
BIIbHOCTI 3 ypaxyBaHHAM TepTA.
13 Miarotoska Ao MKP. 2
14 MKP. 2
Po3gin 5. ABTOKO/IMBAHHA B CUCTEMI 3 OAHUM CTYNEHeM Bi/IbHOCTi
5.2, . AV .
15 Po3purBHi aBTOKO/IMBAHHA B HAKOMWYYBAJIbHIN i 3MiLLAHIN 5
5.3 |cnctemax. QpuKLiliHi aBTOKONIMBAHHA.
Pasom 3a CemecTp: 36

Mnatpopma ANCTAHLIAHOIO HAaBYaHHSA:

Ona 6inbw epeKkTMBHOI KOMYHiKau,ji 3i 3406yBa4aMn OCBITM Ta 3aCBOEHHA HUMMU TEOPETUYHOTO
maTtepiany BUKOpUCTOBYETbCA naaTtdopma MOODLE, 3 BbygoBaHum cepsicom BigBlueButtonBN ann
npoBeAeHHA OHNAMH-3aHATb, €NeKTPOHHA nowTa, MeceHaxep Telegram, a Takox eCampus KMl im.
Irops CikopcbKoro, 3a 4ONOMOrOK AKUX:

- CMPOLLYETLCA PO3MILLEHHS Ta 0OMiIH HaBYaIbHUM MaTepianom;

- 3[iMCHIOETHCA 3BOPOTHIN 3B’A30K CTOCOBHO HAaBYa/IbHWUX 3aBAaHb;

- OLiHIOIOTHCA BUKOHAHHA AOMALLHIX 3aBAaHb;

- BeAeTbca 061K Ta OUiHIOBaHHA BUKOHAHHA MJ1aHy HaBYaAbHOT AUCLUNAIHMN.

6. CamocrTiitHa po6oTa 3406yBaya ocBiTH

CamocTiiHa pobota 3a06yBadviB ocCBiTM nependayae CcamocCTiiHe BMBYEHHA TEOPETUYHOrO
mMmaTepiany, BUKNALEHOro Yy NiTepaTypHUX A)Kepesiax Ta BMKOHAHHA 3 BpaxyBaHHAM peKOMeHZauin
BMK/aZaya AOMaALUHIX 3aBAaHb A/1A 3aKpinjeHHA HabyTux 3HaHb. 3a3HayeHi 3aBgaHHA MaloTb OYyTU


https://do.ipo.kpi.ua/mod/bigbluebuttonbn/view.php?id=173420
https://do.ipo.kpi.ua/

opopmneHi y BUrNAAi 3BiTy/NOACHIOBANbHOI 3aNWCKKU (B €N1EeKTPOHHOMY BWMIAAAI) 3 HaBEAEHHAM
OCHOBHMX pe3y/bTaTiB Ta iX aHaNi30M.

Tabnuus 28. 3aBAaHHS ANa camocTiiHoi poboTn 3406yBaYa OCBiTH.

KOHTeHT
Tema TemaTtuKa 3agau gna Pecypc
camocTiiHoi poboTu 3g06yBaua ocsitu (CPC)

Ne |HaBuyanbHui
3/n | TUKAEHb

Po3gin 2. BinbHi KONMBaHHA CUCTEMU 3 OAHUM CTYMEHEM Bi/IbHOCTi

BM3HauyeHHA NapameTpiB MiHIMHOI KOAMBANBHOI CUCTEMM
1 2 2.1 |3 OAHWMM CTyneHeMm BiNbHOCTI

2]. Po3gin 3. M.3.1.
3adaua 3.1.1. BusHa4umu KoedpiyieHm xcopcmxocmi [2]. Po3ain3.1.3

. . Crop. 11 — 14.

CMamuy4Ho 8U3HAYEHOI KO/UBAAbHOI cucmemu.
HannpocTiwi cnocobu cknagaHHAa andepeHuianbHUX
PiBHAHb KOJIMBAHD.

) 3 21 |3adaya 3.2.1. [lna 00uH pa3 cmamu4Ho HegusHayeHoi | [2]. Po3ain 3.11.3.2.
KOs1U8asbHOI cucmemu cknacmu oughepeHuyianbHe Crop. 14 — 18.
PIBHAHHA BI/IbHUX KOAUBAHb, MA 8U3HA4YUMU riepwy
8/1GCHY YACMOMY KO/UBAHb.
MpuBeAeHHA CUCTEMM 3 HECKIHYEHHUM YNC/IOM CTENEHIB
BinbHOCTI(abo 3 AeKiNbKOMa CTEMNEHAMM BiJIbBHOCTI) A0

3 4 29 |CUCTEMM 3 OAHUM CTEMNEHEM BI/IHOCTI. [2]. Po3gin 3.1M.3.4.
3adaua 3.4.1. [lna cucmemu gu3Ha4yumu nepwy 8s1acHy Crop. 20 — 24.

yacmomy 3a memoodom Penes 8 nepwomy ma 0py2omy
HabnauxeHHi (k=1).

Po3gin 3. BumylueHi KonMBaHHA CUCTEMU 3 OAHUM CTYNEeHeM BiIbHOCTI

BumylieHi KoOAMBaHHA ANiHIMHOI cucTeMn 3  OAHUM .
y ARMM 1)1, Poaain 3. M.3.5.

4 > 3.1 CTyneHeMm BiNIbHOCTi NpW BiACYTHOCTI TepTA. Crop. 25 — 29
3adaua 3.5.2. ' '
Lna cmamu4yHo 8U3HA4YeHOI KoAu8anbHOI cucmemu
5 6 3.2 .. . . Bunpaerbca
4 |guU3HaYuUMu KoegpiyieHm uHamiyHocmi npu
. ) BUKNAZauyem
g8iodcymHocmi mepms.
/[1nsa 00uH pa3 cmamuyHoO He8U3HAYEHOI KOAUBANbHOT
6 7 3.3 . . . Bnpaetbca
3 lcucmemu 8u3Ha4YumMu KoegiyieHm duHamiyHocmi 3
BUKNaJavyem

ypPaxy8aHHAM mepmas.

Po3sgin 4. MapameTpuyHi KonAnBaHHA

Jocnigntn AMHaAMIYHY CTIMKICTb ManuxX KOIMBaHb Npwu
7 8 4.1 \pisHux BUNagKaX 3aKPiNAEHHSA NPYKHOTO CTPUKHA.
MNapameTpu fdiarpamun AinHca-CtpeTTa. 3adaya 3.7.7.

[2]. Po3gin 3. 1M.3.7.
Crop. 41 — 49.

Po3gain 6. HeniHilHi cucremun 3 ogHMM cTyneHem BiNbHOCTI

JocniayKeHHA ycTaneHnx pe3oHaHCHMUX KOIMBAHb

8 12-14 6.1- |HeniniiHoi cuctemu 3 O4HWUM CTyNeHeMm BiNbHOCTI Npu
6.3. rapmMoHiYHomy 36yaKeHHi. MeToa rapmoHiYHOro
6anaHcy.

[2]. Po3gin4.M.4.1,
4.2.
Crop. 49 — 60.




MoniTnKa Ta KOHTPONb
7. MNoniTnKa HaBYaNbHOI AUCLUNAIHM (OCBITHDOrO KOMMNOHEHTA)
MpaBnna BigBiAYBaHHA 3aHATb

BiaBiayBaHHA NeKUiM Ta NPaKTUYHUX 3aHATb, @ TAKOXK BiACYTHICTb Ha HUX, HE OLIHIOETbCA,
ane oikcyetbca B Moodle. OgHak, 3rigHo [llpasusn 8HympiwHb020 po3nopAadky HauyioHasnbHO20
mexHiYHo20 yHisepcumemy YKpaiHu «KuisceKuli noaimexHiyHUl iHcmumym imeHi lzopAa
Cikopcokoz2o» (https://kpi.ua/admin-rule) 3pobysavi ocBiTM 3060B’A3aHi BiABiAyBaTM 3aHATTA,
OCKi/IbKM Ha HUX BUKNAAAETbCA TEOPETUYHUI Ta NPAKTUYHNIA MaTepian Ta PO3BUBAOTLCS HAaBUYKMN,
HeobXiaHi ANs BWKOHAHHA CEeMEeCTPOBOro iHAMBIAyasibHOro 3aBaaHHA. OuiHloloTbca 3406yBauvi
OCBITM Y pasi TOYHMX i NPaBUIbHUX BiAMNOBIAEN Ha NOCTAaBAEHI MUTaHHS.

AKWo 30060yBaY OCBITM He MOXe OyTM NPUCYTHIMM Ha 3aHATTAX, BiH BCE OJHO Hece
Bi4NOBIAANbHICTb 332 BUKOHAHHA 3aBAaHb, LLO NPOBOAUANCHL B ayaUTOPII.

I'Ipanma FIOBe,CLiHKVI Ha 3aHATTAX Ta KOHTPOJ/IbHUNX 3aX04aX

Ha ayauTopHMX 3aHATTAX (NeKuisx 4M NPaKTUYHUX 3aHATb) BIiTAaETbCA aKTMBHA Yy4acTb
30100yBayYiB OCBITM Ta BMMAaraeTbCA BiAKNIOUYEHHS €/IEKTPOHHUX MNPUCTPOIB, SAKWO Le He
nepenbayeHO NNaHOM NPOBeAEeHHS 3aHATb.

Ha 6yab-aiKoMy KOHTPO/NbHOMY 3ax0fi A,03BONAETLCA BUKOPUCTAHHSA NITEPATYPHUX AXKepen
B ManepoBOMYy BUrAsAAi 3 nepeniky, BKaszaHomy B po3gini 4. 3a60poHEHO BMKOPUCTOBYBaTH
€NEeKTPOHHI NPUCTPOI, AKLLO He nepenbayeHo NNaHOM NPOBeAEHHA KOHTPO/IbHOTO 3axo4y.

Hopmu eTMyHOI noBeaiHKM 3400yBayiB OCBITM | NpaLiBHUKIB BU3HA4YeHi y po3aini 2 Koaekcy
yecTi HauioHanbHOro TeXHIYHOro yHiBepcuTeTy YKpaiHN «KUIBCbKMM NONITEXHIYHUNA IHCTUTYT iMeHI
Irops CikopcbKoro». JeTtanbHiwe: https://kpi.ua/code.

MpaBuKaa Npu3HayYeHHs 3a0Xo4yBasibHUX 6aniB Ta 3MiHEHI KpUTepIi OLiHIOBaHHA

Cuctema OLUiHIOBAHHA OpIiEHTOBAHA Ha OTPUMaHHA 6aniB 3406yBaYamu  OCBITU 33
CBOEYACHICTb BMKOHAHHA KOHTPONbHMX 3axoAis (CP, TecTyBaHHA Ta MOAYNbHUX KOHTPOJIbHUX
po6iT). 3MiHeHi KpuTepii ouiHIOBAHHA KOHTPO/IbHMX 3aX0AiB 3aCTOCOBYHOTLCA 338 YMOB MOPYLUEHHS
TEPMIHIB iX BAKOHAHHA, @ Came:

Tabnnua 3. Po3noain 3aoxoyyBanbHUx 6anis Ta NPUYMHN 3MIHM KPUTEPIiB OLLIHIOBAHHSA.

3aoxouysansHi 6anu * 3miHeHi Kpumepii oyiHIOB8AHHA

Kpumepili Baeosuti 6an Kpumepili Baeosuli 6an
CmeopeHH#A sideo abo 0o +3 lMopyweHHA yMo8 BUKOHAHHA 0o — 20% sio
npe3eHmauiliHux mamepianie 3 3a80aHb camocmiliHoi pobomu | MAKCUMGAsnbHO20
p038°A3QHHA 3aMPONOHOBAHUX (CP_1,CP_2,CP_3): 6any 3a 30800HHA
30800aHb 019 MOKPAWEHHA - Hee4yacHe BUKOHAHHSA (0o -2 6anu)
0MaHOBYBAHHA HABYAbHO20 camocmitiHoi pobomu;
KOHmMeHmy ma y0O0CKOHA/1eHHA - Npocniokosyemocs
dudakmuyHUX mamepianis, HecamocmiliHicmb po38'a3aHHA
nidecomosKa 02a1a0i8 HaAYKOB8UX 3a0ay4i, NopyweHHsa npasun
npays. Po38’a3aHHA 000amKosux akademiyHoi dobpouecHocmi;
3a0ay, AKi po3wWuUpPOMb paszam 0o +2 |- HeHasexHe 0hoPMAEHHSA He oYiHeEMbCA
p038°’A3aHHA 3a0a4 camocmiliHoi 3micmy pobomu ma ¢gpopmu
pobomu (3a y3200EHHAM 3 38imHocmi.
8UKnadayem).
AKMuUBHa 3mMicmoeHa y4acme Ha
hopymax ma womuicHesux LLlomuxcHege onumygsaHHA y
memMamuyYyHUX onumMy8aHHAX y oucmatuyiliHomy Kypci



https://kpi.ua/code
https://kpi.ua/admin-rule

oucmaHuyiliHomy Kypci — BUKOHAHO (hopMasbHO ma 3

pecbnekcia Kypcy. 3aMPUMKOI0 NoHao 1

muxcOeHs.
BidmiHHUU, nosHuli cemaHmMu4Hul 0o +5 lNopyweHHA yMo8 BUKOHAHHA| 00 -20% 8i0
KOHciekm nekuiti y naneposomy MKP: MOKCUMQAsbHO20
NoOaHHI, HaNUCaHUN BNACHOPYYHO - giocymHicms 6e3 nosaxHoi| 6any 3a MKP
BMNPOAOBK aKTya/IbHUX HaBYabHUX npu4uHu Ha MKP, (-2 6anu)
TUXKHIB. - nepesuWeHHsA sidsedeHoz20

yacy 019 6UKOHAHHA MKP,

- HeHanexHe  OPOPMAEHHA
pobomu,

- noemopHe HanucaHHA MKP.

lModosxeHHA s8idsedeHo20 4Yacy| 0o -40% sid
fnpu  MOBMOPHOMY HAMUCAHHI| MAKCUMAsAbHO20
MKP. 6any 3a MKP

* 3ao0xo4ysanbHi 6anu HapaxosyomMeca 8npodosx 16-mu HABYAMALHUX MUXMCHIE 30 _YMOBU 8YACHO20
BUKOHAHHA 3a0ay CP, ix MaKCuMasnbHa Kinbkicme He moxce nepesuwyseamu 10 6asie.

MponyLeHi KOHTPOAbHI 3aXoAn, NpaBuaa AeANalHiB (KiHLEBUX TEPMiHIB) Ta nepecKknagaHb
Bci BUAW KOHTPO/IbHUX 3aX0A4,iB NPONMUCaHi B po3aini 8.

MOTOYHI KOHTPO/bHI 3axoAM MatoTb OYTM NPONAEHi 40 MOYaTKYy CEeMecTPOBOro KOHTPO/IbHOro
3axoay (He nisHiwe 16-ro HaB4YaNbHOro TUXHA). CBOEYAaCHE BMKOHAHHA YCiX KOHTPO/IbHUX 3aXOAiB €
060B’A3KOBUM.

AKwWwo 3a06yBay(-Ka) ocBiTM He BMKOHaB(-na) 3agadvy CP B NpM3HAYEHUI BUKagavyem TEPMiH, TO
TepPMiH BUKOHAHHA L€l 3a4a4i NPOSOHIYETLCA 3i 3SMIHEHUMM KPUTEPIAMMW OLLIHIOBAHHA.

TecTyBaHHA Ta MoAy/bHa KOHTPOAbHa poboTa (MKP) npoBoasaTbCA Ha 3aHATTI. AnAa 3406yBadyiB
OCBITM WO 6ynun BiACYTHI 6€3 NOBaXKHMX NPUUMH, WO He NiATBEPAKYIOTbCA AOKYMEHTA/IbHO, HA 3aHATTI,
Ha AKOMY 3ann1aHOBaHO TecTyBaHHA abo MKP, To BiH(BOHA) Ma€ MOMKNMBICTb MPOMUTU KOHTPOIbHUI 3aXiz,
B iHWMWIM Yac, NOroAKEHWN 3 BMKNAZAYEM, 3i 3MIHEHMMM KPUTEPIAMM OLHIOBAHHA. KiNbKiCTb TaKux
AOAATKOBUX KOHTPO/IbHUX 3aX0AiB PeriaMeHTYETbCA BUKNaSaueM.

Y BMNaAKy HakonuyeHHA 3a400yBayem ocCBiTM NoHag 10-Tm 6anis 3a NPUUMHKM 3MiIHU KpuUTepiiB
OLiHIOBAHHA BiH(BOHA) BTPAYa€E MOK/MBICTb OTPUMATK BigMNOBIAHY A0 HAabPAHOro PernTUHIY OLIHKY 6e3
4043TKOBUX BUNPOBYBaHb.

Mepecknagat KOHTPO/MbHUI 3axig A03BONAETLCA NULIE Y BUNAAKY, AKWO BiH OUiHEHWA Ha O
6aniB (<60% MaKCMMaNbHO MOKINBOI OLiHKK). TexHiYHi npobnemun (NoLWKoAKEHHA 0b61aaHaHHSA, TOLWO)
He € MOBAXHO NPUYMHOI ANA HEeCBOEYacHOi 3ga4i poboTu. OuiHKa nepeckNafeHoro KOHTPONbHOMO
3axo4y He moxe nepesuilysat 80% Bif MaKCMMaibHO MOXK/IMBOI OLIHKM 32 Le KOHTPOAbHUI 3axia.

BignpautoBaHHA NPOMNYLLEHOrO 3aHATTA 3 NEKUiINHOIO Kypcy 34IMCHIOETbCA LWIAXOM HAMMUCAHHA
KOHCMEKTY /feKuii Ta 3axXuCTy TEOpPeTUMYHOro MmaTtepiany 3a BiANOBIAHOKW Temow. BignpautoBaHHA
NPOMYLEHOro NPAKTUYHOIO 3aHATTA 3A4iMCHIOETLCA LWAAXOM CaMOCTIMHOrO BUKOHAHHA 3aBAaHHA, a 33
HeobXiAHOCTI — 3 KOHCy/bTali€ld BWKNagaya, i MOro 3axucty BianosigHO A0 rpadiKy KOHCynbTauin
BMKNaZaua.

3apgaui CP_1,2, 3paHi nig 4ac ek3amMeHaLiMHOI cecii 4O CeMeCcTPOBOro KOHTPOJIIO, 3@ YMOBM Ha-
6paHHA CTYAEHTOM CTAapTOBOro PENTUHIY, AO0CTAaTHbOIO ANA AONYCKY A0 3a/iKy, MOXYTb OYTM 3apaxoBaHi
BUKOYHO 6e3 HapaxyBaHHA banis.



AKagemiyHa gobpouyecHicTb

MoniTMka Ta NPUHUMNM aKagdemiyHoi AobpoyecHOCTi BM3HayeHi y po3aini 3 KoaeKkcy uvecTi
HauioHanbHOro TtexHiyHOro yHiBepcuteTy YKpaiHM «KWIBCbKMI MOAITEXHIYHMWA IHCTUTYT imeHi lropsa
CikopcbKkoro». fletanbHiwe: https://kpi.ua/code.

HaBYyaHHSA iIHO3E@MHOIO MOBOIO

HasyanbHa gmcumnniiHa «KoAMBAHHA CUCTEM 3 OAHUM CTyneHem BiZIbHOCTI» He nepeabadyae ii
BMBYEHHA aHTNINCbKOIO MOBOIO.

IHKNO3MBHE HaBYaHHA

HasuanbHa gucumnniHa «KoAMBAHHA cMCTEM 3 OAHUM CTENEHEM BiIbHOCTI» MOXEe BMKAaAaTMCA
ana GinbwocTi 3006yBayiB 0CcBiITM 3 0COH6AMBMMM OCBITHIMKM NoTpebamm, okpim ocib 3 cepno3HMMMU
BagaMm 30py, AKi He J03BONAIOTb BUKOHYBATWU 3aBAaHHA 33 A4ONOMOrOH NepcoHasibHUX KoMN'loTepiB,
HOYTHYKIB Ta/ab0 iHWMX TEXHIYHWNX 3acobiB.

8. Buaun KOHTPOAIO Ta PeiiTUHroBa CUCTEMA OLiHIOBAHHA pe3y/ibTaTiB HaBYaHHA (PCO)
Bugn KoHTpoOAto

MOTOYHUIA KOHTPOAb. 3 METOK AiarHOCTUKM 3aNMWKOBMX 3HaHb Ta YMiHb CHOPMOBAHUX Y
3/1006yBayiB OCBITM 33 OKPEeMUMM TemMamMM Ta PO3AiflaMu € 3aBAaHHA A/A CaMOCTiMHOI poboTtu (CP)
BMNPOLOBXK CEMECTPY, L0 CKAAZAETbCA 3 8-M 33434y AOCNIAMKEHHA KOAMBANbHUX CUCTEM 3 OZHUM
CTYNEHeM BIiNbHOCTI, 3axMUCT, SKMX NpoxoanTb y GOpMi CKNagaHHA TecTiB abo yCcHOro 3axucTy Ta
MOAY/IbHOT KOHTPOIbHI poboTu (MKP).

CP cnpamoBaHa Ha nNepeBipKYy HAABHOCTI 3HaHb Ta MNPAKTUYHUX BMiHb, HabyTUx B npoueci
HaBYaHHA MiCNA KAKYOBUX TEM Ta OXOMNKOIOTb iX OCHOBHI NOHATTA. 3agadi CP BignoBiAaloTh KAOYOBUM
Temam, AKi BUAaTbCA NpoTarom cemectpy. OronolweHHA Npo KOXKHY 3a4avy Kao4vosoi Temu CP, dopmart
3BiTY, 3MiCT pob0TK Ta AeaNaiH BUKOHAHHA Oro/oWYThCA BUKAAAa4YeM Ha NPAKTUYHOMY 3aHATTI nicns
NPOXOAEHHA BiANOBIAHOI KAIOYOBOI TEMW Ta 3a3HAYAETbCA Y AMCTAHUIMHOMY KypcCi B cepenoBuLi
Moodle. BUKOHaHHA camMOCTiHe 3 AOTPUMAHHSA NPaBUA akageMiYHOT 406pPOYECHOCTI.

KaneHpgapHuii KOHTPONb — MOAY/IbHA KOHTPOJIbHA pPo60Ta: NPOBOANUTLCA Pa3 Ha CeMecTp AK
MOHITOPUHT NOTOYHOTO CTaHY BUKOHAHHA BUMOT cuiabycy.

B cemecTpi ABi NnpomixHi aTecTauii 3a406yBayiB ocBiTK (aani — atectauis). OcHoBHe 3aBgaHHA MKP
€ AiarHOCTUKA TEOPETUYHMX Ta NPAKTUYHMUX YMiHb Ta HaBMYOK. KoxXHa YacTnHa MKP cknagaerbca 3 gBOX
NPaKTUYHUX 3aBAAHb, MNPUKAAAM AKOro posibpaHi Ha nonepegHix NPaAKTUYHUX 3aHATTAX. [lepwa
aTecTauia NpoBOAMTLCA Ha 7-My TUMKHI HaBYaHHA, @ YMOBOK OTPUMAHHA MO3UTUBHOI (3a40BiNbHOI)
atecTauji Nel KaneHOapHOro KOHTPOAK (a) € — PEUTUHT MOTOYHOTO KOHTPO/IO He meHwun 30 6anis.
[pyra artectauis npoBoAMTbCA Ha 14-My TUXHI, @ YMOBOK OTPUMAHHA MNO3UTUBHOI (3a40Bi/NIbHOI)
atecTtauii Ne2 KafieHAapHOro KOHTPO/tO (a) € — PEATMHT MOTOYHOIrO KOHTPO/IIO He MmeHLWwui 60 6anis.

MKP npoBoguTbCA Ha MPAKTUYHWUX 3aHATTAX Y NUCbMOBIA ¢opmi. Tpusanicte MKP — pBi
aKagemiyHi roguHn (ogHe NpakTUyHe 3aHATTA). Moay/bHA KOHTPOAbHA poboTa po3bMBaAETLCA HA ABI
YACTUHM 3rigHO po3ainis:

1). BUmyLLIEHi KOIMBAHHS B CUCTEMI 3 OZIHUM CTYMNeHEeM BifIbHOCTi.
2). HeniHilHi cuctemn 3 og4HMM CTyNEHEM BiJIbHOCTI.

CemecTpoBuii (NiACyMKOBUIA) KOHTPONb — 3asiK. KOHTPO/IbHE 3aBAAHHA CKNAAAETbCA 3 OAHOTO
TEOPETUYHOTO MUTaHHA 3 Nepeniky, Wo HaAaHMI y po3aini 9 Ta ABOX NPAKTUYHUX 33434, NPUKNAAN AKUX
PO3rNAAanucs Ha NpPakTUYHOMY 3aHATTI. Popma npoBeAeHHs — NUCbMOBA. 3a/liK NPOBOAUTLCA Ha
OCTaHHbOMY NMPAKTUYHOMY 3aHATTI, TPUBANICTb — 2 aKaAEMIUYHI roaAMHU (0AHE NPAKTUYHE 3aHATTA).


https://kpi.ua/code

a) BUKOHaHHA 0608B'a3koBMx 3agay CP (CP_1, CP_2);

PenTnHroBa cMctema OLHIOBAHHA Pe3yibTaTiB HABYAHHA

CTapToBUI peNTUMHr 3400yBayva OCBITM 3 HaBYa/IbHOI AMCUMNNIHM CKNAAa€TbcA 3 6anis, WO BiH
OTPUMYE 3a:

6) BUKOHaHHA 3aga4 CP_3;

B) YCHWI 3aXMCT 33434 CaMOCTilHOT po60TK, abo CKNafaHHA TecTi.;

r) BUKOHaHHSA MKP.

Tabnnuga 4. Po3noain 6aniB 3a KOHTPO/IbHI 3aX0AM NOTOYHOTO Ta KaZieHAapPHOro KOHTPOJIHO BNPOAOBXK

cemectpy.
Ne KoHTpobHKMIA 3aXig NOTOYHOrO Ta . . o Ycboro | .
KinbKictb Barosuit 6an . BiacoTok
3/n Ka/JIeHAAPHOro KOHTPOJIo 6anis
1 |Camocmilina poboma 1. (0608°’s3K08a). 4 10 (3apaxoBaHO B 40 40%
C BVMKOHaHHA Ta 3axmcT 3aga4 4na nepiog 4o
T KONIMBANbHUX CUCTEM 3 OAHUM AennamnHy),
a CTYNeHeM BiNbHOCTI (MaTeMaTUYHi 8 (3apaxoBaHo B
p MmeToam) iHWKWX BUMaAKaX)
T | 2 |Camocmilina poboma 2. (0608’s3K08a). 4 10 (3apaxoBaHO B 40 36%
0 BMKOHaHHA 3a4a4 gna KOAMBaAbHUX nepioa 4o
B CUCTEM 3 O4HUM CTYNEeHeM BiIbHOCTI AennaniHy),
n (MaTemaTU4Hi MeToAM Ta MOAENOBAHHSA 8 (3apaxoBaHo B
Z B MK OpenModelica) iHLWWX BUMNaAKax)
3 |CamocriiiHa poborta 3. (3a 6axaHHAM). 1 10 (3apaxoBaHoO B 10 10%
HeniHiHi KonnuBaHHSA nepioa 4o
P nennaiiny),
f" 8 (3apaxoBaHO B
v iHLWIMX BMMaKax)
; 4 |MooynbHa KoHmMpossHa poboma (MKP) 1 10 10 10%
H
r
Pasom 3a cemecTp 100 100%
MOTOYHWNI KOHTPONb
Tabnuus 5. Kputepii ouiHioBaHHA Ta po3noain 6anis 3a camocTiliHy poboTy 40 Ta nicna geananiHy.
Ne .. . banu 3a CP
Kputepii ouiHioBaHHA CP BipgcoToK
3/n A0 aeanainy nicna geanaiHy
1 |CP BMKOHAHa BipHO i Ha BUCOKOMY PiBHi,
npeacTaB/feHO NOBHWUIM PO3B'A30K 3aBAaHHA Ta
I'PYHTOBHE MNOACHEHHSA 3 aHANi30M OTPUMAHOro 90%...100% 9...10 8
pe3ynbTaty. 3406yBay Aa€ NOBHi, 06rpyHTOBaHI
Bi4NOBiAiI HA KOHTPO/bHI 3aNUTaHHA
2 |CP BMKOHaHa BipHO, afie MatoTb MiCLLe OKpeMi
HEeA oMKW HENPUHLUMMNOBOTO XapaKTepy: HaABHI > 70% 7 8 7

He3HayHi apUPMETUYHI NOMUNKM Yy PO3PAXYHKaX,
[AesKi 3ayBaXKeHHA 40 METOAMKM PO3B'A3aHHS,




YaCTKOBE NOSAICHEHHA P0o3B’A3aHHA. 3400yBay Aae
Bi4NOBiAlI HA KOHTPO/IbHI 3aNUTaHHA 3 HE3HAYHUMM
NOMMUAKAMM

CP BMKOHaHa, ogHaK € CYTTEBI MOMUAKU: BiACYTHICTb
CUNTIOBUX PUCYHKIB, POPM KONNBaHb, apnPMeTUYHI
NOMWAKKN Y PO3PAXYHKAX, AeAKi 3ayBaXKEHHA [0
METOAMKM PO3B’A3aHHA, BiACYTHICTb NMOSAAICHEHHA
po3B’A3aHHA. PoboTa noBepTanacs Ha
AoonpautoBaHHA. 3006yBay AONYCKAETbCA CYyTTEBUX
NOMWIOK Y BiANOBIAAX HA KOHTPOAbHI 3aNUTaHHA

> 60%

CP BMKOHaHa, 0gHaK MiCTUTb NPUHLMNOBI NOMUAKMK
y po3B’A3aHHi. 3400yBay B LiIOMYy He BOJIOAi€E
MaTepiasom (poboTa He 3apaxoBYETbCA,
NMOBEPTAETLCA HA J00NPALLIOBAHHA)

35%...59%

5

3aBAaHHA He BUKOHAHO abo BUKOHAHO HEBipHO

0

CP BBa)Xa€TbCA 3apPaxoBaHOO SKLLO HabpaHo He meHwe 6 6anis 3 10 6anis, WO
cKnagae noHag 60 % BiA MaKCMMa/IbHO MOMK/IMBOT KiibKOCTi 6aniB (max = 10 6anis).

3afadi caMocTiHOT poboTu, sAKi Bynn 34aHi nicnA BCTAHOBJIEHOTO KiHLEBOro TepPMiHY BUKOHAHHS

(meanaiHy) ouiHIOIOTLCA 33 pe3ybTaTaMM YCHOTO 3aXMCTy Ta 3 ypaxyBaHHAM Tabauui 3.

KaneHgapHWiA KOHTPONb.

Tabnnya 6. Kputepii ouiHoBaHHA Ta po3noain 6anis 4na moaynbHOI KOHTPOAbHOI poboTn (MKP).

Kpumepii oyiHr08aHHA
MOOYnbHOI KOHMponbHOi po6omu (MKP)

BigcoToK

banu

OCHOBHe
CKNagaHHA

[O0p[aTKOBI
CKNApAHHA

3a NOBHY BiAMNOBIiAb, WO MICTUTb B33aEMO3B’A30K
OCHOBHWX MOHATb Ta BM3HAYEHb i XapPaKTePU3YETbCA
NOTYHMM  Ta  YiTKMM  BMKNQAEHHAM  MmaTepiany.
MpaBMAbHO OTPUMAHMIA 3aranbHUA PO3B’'A30K Ta
yncnosa Bignosigb (He MmeHwe 90% noTpibHOI

iHpopmalLii)

90%...100%

AKWO Npy BUKOHAHHI 3aBAAHHA 3aCTOCOBAHO BipHUM
ANropuTM, ane AOoNyweHi HEeNnPUHUMUNOBI NMOMMUIKM,
BifICYTHS HeobOXxigaHa aetanizauis (He meHwe 70%
noTpibHoi iHpopmaLii)

>70%

AKWO Npu  BMKOHAHHI  3aBAaHHA  AONyLeHi
HETOYHOCTI, AKi 3yMOBUAM HEMPABUIbHI PO3PaxyHKK
BCbOro 3aBAaHHsA, (He MmeHwe 60% noTpibHOI

iHpopmalLii).

> 60%

3aBAaHHA i
(meHwe 60%

AKWO CTyAeHT BWKOHaB
NPUHUMNOBI  MOMMIKMY,

iHpopmalLii)

A0nycTuB
noTpibHoI

35%...59%

5

Bianosiab BiacyTHs abo He NpaBuMbHa

0%...34%

MKP BBaXa€eTbCA 3apaxoBaHOLO, AKLWO HabpaHO He MeHLe 6 6anis, WO cknagae 60% Big MakcMmanbHO

MOX/INBOI KinbKocTi 6anis (max = 10 6anis).




CemecTpoBui (NiaCyMKOBKIM) KOHTPOb: 3ANIK

MiHiManbHWIA NOPOroBUIN pPiBEHb OLHKM 33 KOXHMM 3anfaHOBAaHMM A/1A OCBITHbOI KOMMOHEHTH
pe3yNbTaTOM HaBYaAHHA He MOXKe ByTU HUXKYMM 33 60 % Big, MAaKCMMAIbHO MOK/IMBOI KiIbKOCTI Hanis.

Tabanuya 7. YMoBM A0NYCKy A0 3aniKy.

Ne | O608’Aa3KoBi ymosu . -
. YMoBM 3apaxyBaHHA pobiTt Kputepin banu
3/n| ponycKy Ao 3aniky
1 |BMKOHaHHA BCix MiHiManbHWIN NO3UTUBHUI 3apaxoBaHO BMK/lagadyem
0b0B’A3KOBMX 33434 penTuHrosmi 6an 3a BCi (max =90 6ann) >54 no 90
CP_1,2 3aBgaHHA CP_1,2,3
2 Mo3MTUBHMI pe3ynbTaT 3a 3apaxoBaHO BMKNAZAYeEM,
BMKOHaHHA MKP AKLLO PEMNTUHIOBA OLiHKa
BukoHaHHAa MKP CKNIaAaE He merwe 60% .I.gip' 2648010
MaKCMMaNbHO MOXIMNBOI
KinbKocCTi 6anis
(max = 10 6anis)
3 PenTnHroBa oujiHKa
CTapTOoBMUiA PEIUTUHT CKnapae He meHwe 60% Big,
(cknapaeTbes 3 cymu peMTUHTOBUX 6aniB KOHTPONbHUX |MAKCUMabHO MOXIUBOI > 60 20 100

3axo/iB BNPOAO0BXK 16-TK HaBYaNbHUX TUNKHIB)

KiZIbKoCTi banis
(max = 100 6anis)

3006yBavi, AKi BUKOHA/IM BCi YMOBM [0MYCKY A0 3a/iKy Ta MalOTb PEUTUHIOBY OUiHKY Psy 260,
OTPUMYIOTb BiANOBIAHY A0 HabpaHOro PenTUHry OLiHKY 6e3 A0AaTKoBMX BMNPOOYBaHb 3a YMOBWU
OOTPUMAHHA AeANaNHIB BUKOHAHHSA KOHTPOAbHMX 3aX0A4iB NOTOYHOIO Ta KaJIEHAAPHOrO KOHTPOJIHO.

Ona 3p06yBayviB, AKi BUKOHA/AW BCi YyMOBWM AOMNYCKY A0 3aJliKy Ta MalOTb PENTUHTOBY OLLHKY

43<P3;<60 6anie, abo BNpogoBXK cemecTpy BTpaTMaM noHag 10 6aniB 33 HeZOTPUMAHHA YMOB
AeanalnHiB, a TakoX Ti, XTO 0Oa)kaloTb MiABULLUTA CBOK PENTUHIOBY OLHKY, Ha OCTaHHbOMY 3a
PO3KNaloM 3aHATTI BUKAAAay NPOBOAUTb CEMECTPOBWUI KOHTPO/b Y BUMAAAI 3aNiKOBOI KOHTPObHOI
poboTtu abo cnisbecian.

Tabnuuga 8. Kputepii oujiHIOBaHHA Ta po3noain 6anis Ana cemecTpoBOro KOHTPOJIIO.

3/n

Kputepii ouiHOBaHHA 3aniKy

BigcoTtok

3apaui

TeopeTuyHe
NUTaAHHA

Cyma 6anis

3a NoBHY BiAMNOBIAb, WO MICTUTb B3aEMO3B'A30K
OCHOBHMX NOHATb Ta BU3HAYEHD i
XapaKTepusyeTbcA JNIOriYHUM Ta YITKUM
BUKNAAEHHAM MaTepiany/noBeaeHHAM
TEOPETUYHMX MUTAHb; MOBHE BOJOAIHHA YycCima
MeToaamu pO3B’A3aHHA 3aau, BMIiHHA
aHanisyBatm  Ta  y3arasbHOBATUM  OTPUMAaHI
pesynbTatn

95%...100%

28...30

10

38...40

NoriyHo obrpyHTOBaHa i 3aBeplueHa BiANOBiAb Ha
TEOPETUYHI 3aMUTaHHA; BMEBHEHE BOJIOAiHHA
MeToAaMM po3B’A3aHHA 3343y

85%...94%

26...28

34...37

ObrpyHTOoBaHa | nocnifoBHA BiANOBiAbL Ha
TEOPETMYHI 3anuMTaHHA; NpW po3B’A3yBaHHI 3agau
AonNyweHi HenpuHUMNOBI NOMWAKKM, B LiOMY

75%...84%

23..25

30...33




NPOAEMOHCTPOBAHO BOJIOAiHHSA
PO3B’A3aHHA 33134 MexXaHiKu

MeToaamu

4 |HenoBHa BigNoOBiAb HAa TEOPETUYHI 3aNUTAHHA i3
CYTTEBMMMW NMOMUIKaMU; NPU PO3B’A3yBaHHI 3a4a4
OONyLEeHi CyTTEBI MOMWAKM, OJHaAK niaxig A[o
P03B’A3aHHA 34iNCHEHNI METOAUYHO BipHO

65%...74% | 20...22 7 26...29

5 |HenoBHa BignNoBiAb Ha TEOPETMYHI 3aNUTAHHA i3
3HAYHMMM NOMMUIKAaMU; NPU PO3B’A3yBaHHI 3a4ay
AonyweHi  CyTTeEBi  NOMWAKM, nigxiga  po
pPO3B’A3aHHA  3A4iMCHEeHMM  AnWe  YiTKo 33
METOAMKOH

60%...64% | 18...19 6 24...25

6 |Bignosigb HagaHO Ha PiBHI O3HAYeHb Ta KiHLEBUX
dopmyn, abo BigCyTHA; po3B’A3aHHA 3agay
ypuBuacre, HenocnigoBHe, abo BiAMOBa
BiAnoBigaTh 3a 6inetom

0%...59% 0 0 0

3a/lik BBaXaETbCA 3apax0BaHUM, AKLLO HabpaHo He meHwWwe 24 6anu, Wo cknagae 60% Big MakCMMaibHO
MOM/IMBOI KifibKOCTi 6aniB (max = 40 6anis).

30006yBaui, AKi 6aXKatoTb NiABULMTA CBIii PEUTUHT, Ta MAlOTb PEUTUHIOBY OLHKY P3;>60 6epyTb
yyacTb Yy 3aniKOBilt KOHTPO/bHIA poboTi, NpM YMOBi, WO CEMEeCTPOBUN PENTUHT MHOMUTbCA Ha
KoediuieHT HopmyBaHHA Ky=0,67. 3 NpoHOPMOBaHOI PENTUHIOBOLO OLLIHKOO 33 GOpPMYNolto:
P3gn= 0,67-P3; 3006yBay BUKOHYIO 3aNiKOBY KOHTPOJIbHY poboTy. Y pasi oTpUMaHHA OLjiHKM, BMLWOI 33
«aBTOMAT» 3 PEUTUHrY, 3400yBay OTPMMYE OLiIHKY 3a pe3ynbTaTaMuM 3a/1iKOBOI KOHTPO/IbHOI poboTy;
AKLLO K OTPMMAHA OLiHKA HMMKYA, HiXX «aBTOMAT» 3 PEUTUHIY, ToAi nonepeaHin penTuHr 3406yBaya 3
MOZAYANA CKAaCOBYETbCSA i BiH OTPUMYE OCTAaTOYHY OLHKY TiNIbKM 3@ pe3y/ibTaTaMW 3a/1iKOBOi KOHTPO/bHOI
pob60TH, TOBTO 3aCTOCOBYETLCA *KOopcTKa PCO.
Tabnunus 9. 3pa3oK NOKpaLeHHs pelTuUHry 3g06ysauva.

PeutnHrosa OuiHKa 3a MpoHopmoBaHa PelTtuHrosa CemecTtpoBa OuiHKa 3a
OLiHKa 33 YHiBEPCUTETCbKOK |peMTUHIoBa OLLiHKA 33 3aNiK, |peiiTUHroBa |YHiBEPCUTETCbKOIO
cemectp, WwKasnolo, OLiHKa, (8ia 24 10 40) OLiHKa LLKaN0lo
P31260 «aBTOMAT» P3an=0,67- P34
P3n0=0,67-77 HOobpe ... Qyxe
Ps,=77 6
34 Aobpe =51,6%52 24...40 76...92 no6pe
Psp=77 Nobpe P3an=52 38 52 +38 =90 Ayxe pobpe
Psp=77 Nobpe 52 0 (<24) 52 HesaposinbHO

OuiHKa 3a OCBITHIM KOMMNOHEHTOM 3ara/iom.

MigcymKkoBe OLiHIOBAaHHA pe3y/bTaTiB HaBYaHHA 34iCHI0ETLCA 3@ 100-6anbHOKO WKAAOK 3 NogaNblLIMM
nepeBeaeHHAM [0 OLHOK 3a YHIBEPCUTETCbKOLO LWKaAot. igcyMKoBa OLiHKA 3 OCBITHbOrO KOMMNOHEHTA
3ara/iom, BM3HA4Ya€eTbCA AK CymMa OLHOK/6aniB 3a BCiMma yCMilWHO OUiHEHMMW pe3ynbTaTaMu HaBYaHHSA
nig, yac cemectpy (OUiHKM HUMKYe Big, MiHIManbHOro MOPOroBOro PiBHA A0 MNiACYMKOBOI OLiIHKW He
004al0TbCA) Ta OUiHKa, WO OTPMMaHa nif Yac 3anik. AKLWO oujiHKa 34006yBaya OCBiTK 3a 3aniKOBY poboTy
€ HWXKYOIO BiA MiHiManbHOro noporoBoro pisHA (< 24 6anu) (< 60 % Big MaKCMManbHO MOMKIUBOI
KinbKocTi 6aniB gna BM3HavyeHOI GOpMM KOHTPOK), TO Banum 3a 3a/iK He 40AATbCA A0 CEMECTPOBOI
OLiHKM (BBaKalOTbCA PiIBHUMM HY/IIO), @ NiACYMKOBA OLiHKa i3 AucuMnaiHM € “He3aaoBinbHO”.



Tabnunus 10. BignosigHicTb peiiTMHroBmx H6aniB ouiHKam 3a YHIBEPCUTETCbKOIO LLKANoL0.

Bi Cyma 6anis 3a BCi BUAM HaBYANIbHOI OuiHKa 3a YHiBEPCUTETCbKOIO
iACOTKKN -
A AisanbHocTi * LWKaNolo 3a OCBITHIM KOMMOHEHTOM
95...100 BigmiHHO
85...94 Ay>Ke nobpe
=260 % 75...84 Hobpe
65...74 33a0BiNIbHO
60...64 JoctaTHbO
MeHrwe 60 He3aa0BiNbHO
<60 % .
He BMKOHaHi ymoBu AonycKy He gonyuwieHo
* - AKWo cyma banis 3a BCi BUAM HaBYaNbHOI AiANBHOCTI 3 OCBITHLOrO KOMMOHEHTA 3arasiom
piBHA He Linomy AiNCHOMY YMCAy, TO B eK3aMeHaLiMHi BiAOMOCTi BUCTAaB/IAETLCA OLIiHKA
OKpYr/aeHa WAAXOM BiaCiKaHHA 4p060BOi YaCTUHU A0 HAUBAUIKYOro MEHLUOro Linoro
uyucna. MNpuknag, [Ps); =[97,79]=97 6ann.

9. DopatkoBa iHpopmauisa 3 gucumnniHm (0CBIiTHLOro KOMNOHEHTA)
OpieHTOBHUI Nepenik TEOPETUYHUX MUTaHb, L0 BUHOCATHCA Ha 3aikK:

1. 3agaui Teopii KOANMBAHD.

2. Knacuoikauia KonmBanbHUX NPOLECIB | KONMBANbHUX CUCTEM.

3. KiHemaTuKa rapmMoHIYHUX KO/IMBaHb.

4. KiHemaTnKa nepiognyHmX i BUNaaKoBUX KONMBAHbD.

5. Knacuoikauia cnn B KONMBHIN cucTemi.

6. MpocTi cnocobu cknagaHHA AndepeHUiMHNX PiIBHAHb KONMBAHb.

7. NonoxkeHHs piBHoBarn. Teopema JlarpaHKa-Aupixne. Kputepiit Cinbeectpa. Teopema YeTtaesa.
8. CK/1afloBi YaCTUHM | MapameTpu NIiHIMHUX KONIMBAJIbHUX CUCTEM 3 1-M CTYNEHEM Bi/IbHOCTI.

9. iIndepeHLujiHe piBHAHHA BiNbHUX KONMBaHb CUCTEMM 3 OAHMM CTyneHem BifbHocTi. Moro
pO3B'A3yBaHHSA.

10.Bnam noyaTtkoBMX YMOB. BU3HaYeHHA 4acoBMX NOCTIMHUX iHTETPYBAHHA 3 MOYATKOBMX YMOB.
11. Bnans B’I3KOro TepTA Ha Bi/IbHi KOIMBAHHSA.

12. MeTopn Penes.

13. ®a3oBa naouimHa. Mobyaosa pa3oBUX TPAEKTOPIN.

14. Buan ocobamBmx TOYOK B cucTeMi 3 1-m cTyneHem BiNbHOCTI NPU BifICYTHOCTI TepPTA.

15. OcobMBi TOYKM HEKOHCEPBATUBHOI CUCTEMM.

16. Nobyaosa pa3oBUX TPAEKTOPIM 33 LONOMOrOH0 AiarpaMm NOTeHLianbHOI eHeprii.

17. Knacndikauia aBTOHOMHUX aKTUBHMX cuctem. Knacuoikauia aBTOKONMBAHD.

18. Tunu 3agay gnsa akTUBHUX cucTem. JliHiliHa 3agava(Big'emHe TepTa).

19. MeToau BU3HAYEHHA aMNAiTyAM | YHacTOTU aBTOKO/IMBAHb. MeToz rapMoHiYHOro 6anaHcy.
20. MeTog eHepreTMyHoro 6anaHcy. 38'A30K eHepreTMyHoiI | $a3oBoi giarpam.

21. MNepexigHnit npouec B aBTOKOAMBHI cMcTeMI. AHANITUYHE BU3HAYEHHA NepexigHoro npouecy.
KpuTepii cTiMKOCTi cTalioHapHMX aBTOKO/IMBAHb.

22. HakonunuyBanbHa cUCTeMa, ii po3paxyHKOBA CXeMa, FPaHUYHWNIA LKA,

23. Buau 36yaKeHb. FapmoHiyHe cunoBe 36yarKeHHs B NiHIMHIN cuctemi 6e3 TepTa. PesoHaHc.
24. FlapMOHiYHe KiHemaTnyHe 30yAKeHHA B NiHiMHil cucTemi 6e3 TepTs.

25. NepiognyHe cnnose 36yaKeHHA NiHIMHOT KONMBAaNbHOI cuctemun 6e3 TepTa.

26. ImnynbcHa i cxiavacta nepexigHa GyHKL,i.

27. IHTerpan nepemiweHb. IHTerpan Aroamens.



28. lapMoOHiYHe 36yaKeHHA B NiHiNHO-B'A3KIM cucTemi. AndepeHuinHe piBHAHHA KOAMBAHb, MOro
pO3B'A30K.

29. KoediuieHT nigcmneHHs i noro ponb, AYX, OYX.

30. HenepiogunyHe 36ya)KeHHA NiHiIMHO-B'A3KOT KONMBAIbHOI CUCTEMMW.

31. ImnynbcHa i cxiavacta nepexiaHi GyHKLiT npyM HAABHOCTI B'A3KOro TepTs.

32. MeToA KOMMNAEKCHUX aMmniTy, i napameTpis.

33. lepexig Yyepes3 pe30HAHCHY 30HY B CUCTEMI 3 OAHMM CTyNeHem BiNbHOCTI.

34. Bunaakosuii npouec (BMM) i Moro xapakTepucTuku.

35. CrauioHapHi BMNaAKOBI BUMYLLIEHI KONMBAHHA.

36. OcHOBM i meTOAM BiBPO3aXUCTY.

37. Po3paxyHKoBa Mmozenb Bibpo3axncTy npm rapMoHiYHHOMY CMNOBOMY 30y AXKEHHI.

38. Po3paxyHKkoBa MoJie/ib Bibp0o3axmcTy Npu rapMoOHIYHOMY KiHEMaTUYHOMY 30y AKEHHI.

39. MNapameTpuyHi KonmeaHHA. JliHinHa 3agada. iarpama AnHca-CtpetTa.

40. OcobnmBoCTi i Knacnodikalia HeNliHIMHUX CUCTEM 3 OZIHUM CTYMNEHEM BiNIbHOCTI.

41. BnactnBocCTi HeNiHIMHMX cuctem. Knacmdikauia HeniHinHocTen.

42. Tpu nigxoam Ao AOCNIAKEHHA HENIHIMHUX aBTOHOMHUX CUCTEM.

43. Cxema lNyaccoHa.

44. Metopg, Kpnnosa-JliHcteaTa.

45. MeTtog, manoi amnaityan y dopmi metoay Kpmnosa-fliHcteara.

46. MeTopa, rapmoHiYyHoro 6anaHcy Ana HeniHiMHMX aBTOHOMHUX CUCTEM.

47. MeTtopg, bybHoBa-lanbopKiHa.

48. MeTtopg, Kpunosa-boronto6oBa-MuTpononbCKOro Ana A0CAIAXKEHHS HENIHIMHUX HEABTOHOMHUX
cUCTEM.

49. Metog, MankiHa ansa pe3oHaHCHOro BMMNaAgKy.

50. MeTog rapmoHiyHoro 6anaHcy ans 4ocnigKeHHa HeNiHiIMHUX HEaBTOHOMHMUX CUCTEM.

51. [is rapMoHi4YHOi 3MyLLYBaNbHOI CUIN Ha HENiHiMHY cuctemy 6e3 TepTs.

52. BumyLLeHi KoIMBaHHA HENiHIMHOI CUCTEeMM 3 ypaxyBaHHAM B'A3KOro TepTs.

53. BumyLLeHi Ko/IMBaHHA HeNiHIMHOI CUCTEMM 3 YPaxXyBaHHAM YacTOTHO-HE3aNEXKHOro TepTA.

Po6ouy nporpamy HaBYanbHOI gucuunaim (cunabyc):

CKknapeHo goueHTaMm Kadeapu AMHAMIKK | MiLLHOCTI MaLLMH Ta ONopy maTepianis,
K. ¢.-M. H., goueHT, Ceprinn KUKOTb,

YxBaneHo Ha 3acigaHHi Kabeapu AMHAMIKM | MiLHOCTI MallWH Ta ONOpYy MaTepianis
npotokon Ne 9 sig 18 /12 /2025 p.

MoroaeHo MeToAMYHO KoMicieto HaBYyaibHO-HayKOBOro MexaHiKo-MalnHObYAiBHOroO iHCTUTYTY

npoTtokon Ne 7 Big 23 /01 /2026 p.
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