g HauioHanbHWI TEXHIYHKI YHIBEPCUTET YKPaiHK
a «KUIBCBKUIA NOMITEXHIYHUM IHCTUTYT

Kadepgpa guHamikm i miyHOCTi MawuH Ta
onopy marepianis

imeHi ITOPA CIKOPCbKOTO»

Yyucnosi metoam AUHAMIKU TA MILHOCTI MALLUH.

CrauioHapHi 3apaui

Pob6oua nporpama HaB4yanbHOi gucuunainm (Cunabyc)

PiBeHb BULL,0i OCBiTH
Fanysb 3HaHb
CneuianbHictb
OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHA
PiK niarotoBKu, cemectp
O6car aucumunniHm

CemecTpoBuii KOHTPONb/
KOHTPONbHi 3axoam

Po3knap 3aHATb
MoBa BUKNapaHHA
IHpopmauia npo

KepiBHUKa Kypcy /
BMKNaAadiB

Po3mileHHA Kypcy

PeKBi3anTK HaBYaNIbHOI AUCLUNAIHN

Mepwuli (6akanaspcoKuli)
13. MexaHi4YHa iHM#ceHepiA
131. lMpuKknadHa mexaHika
JuHamiKka i MiyHicmb MawuH
Bubipkosa

OyYHa (OeHHa)

4 Kypc, ociHHili cemecmp

4.0 kpedumu (120 200uH)

3anik

http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection.aspx

YKpaiHcbKa

Nektop: 0.m.H., npog. Pyoakoe KocmaHmuH Mukonatiosu4, knrudakov@ukr.net
Komn’toTepHi NpakTUKYMU: K.T.H., CT. BUKAaZay AudyumH HOpin Mukonaliosuy,
dif62@ukr.net

https://do.ipo.kpi.ua/course/view.php?id=2722

Mporpama HaB4Ya/bHOI AUCUUNAIHU

1. Onuc HaBYaNbHOI AUCLUNAIHMK, TT MeTa, NnpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

Cy4acHM po3BUTOK TEXHIKM BMCYBAE Nepes, iHXeHepaMu 3aBAaHHA NPO NiABULLEHHA HagiMHOCTI ¢
AOBroBiYHOCTI MaLIMH Ta KOHCTPYKLM, WO NPaLLIOTb Y CKNAAHUX eKCNAyaTauimnHMX ymoBax. Lle BUKAMKAE
HeobXiaHICTb NpoBeAEHHA MAacOBUX MOAENbHUX PO3PaxyHKiB, 3ara/ibHOD PUCOK0 AKUX € 3aCTOCYBaHHA
yncenbHUx metoAis Ta EOM, ocKinbKM BigoMI aHaNiTUYHI po3B’A3KKM 34ebinblie cTocyroTbea "KnacnyHmx"
reomeTpuyHnx Gopm, BNaCTUBOCTEN MaTepianiB Ta yMOB HaBaHTAXKEHHS.

YucenbHi MemoOu — ue iHTepnpeTalisa mateMaTUYHUX mogenen (30Kpema, 1 KpanosBux 3agay) ana
il peanisauii 3a 4ONOMOro NPOCTUX MaTEMATUUYHUX Aili: 40AABaHHA, BiAHIMAHHA, MHOXEHHS, AifIeHHsA, a
TaKOXK noriyHmx onepadin: "tak", "Hi", "i", "ab0" 1 onepauii nopisHAHHA: "binbwe", "MmeHwe", "gopiBHIOE".
Tinbku ue i came ue smie EOM, npnyomy ayrKe WBUAKO.

Aneebpaizauyia — npuBeAEeHHA MaTeMaTMYHOI MoZeni A0 BUraaay, NpuAaTHOMY A5 CTBOPEHHA
anroputmy ii poss’asyBaHHA Ha EOM (Hesigomi EOM onepauii audepeHuitoBaHHA Ta iHTErpyBaHHSA
3aMiHATLCA Ha anrebpaiyHi, 3 4O0CTaTHbOI TOYHICTIO).

Anzopumm — Le Habip iHCTPYKUiM, WO ONUCYOTb NOPAAOK AiM BUKOHaBUEM ANs PO3B’sA3yBaHHA
3a/1ayi 3a KiHUEeBY KinbKicTb Ain.

CmauioHapHa 3a0a4a — 3a4a4a, AKa pPo3riagae 3MiHeHHA napameTpiB ¢isnyHoro asuua (npouecy)
B 3a/IE}KHOCTI Bif, NPOCTOPOBMX KOOPAWMHAT i 36epeKeHHAM He3MiHHOCTI nepebiry B 4aci (B neBHUM
MOMEHT yYacy).
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Ona EOM cdopmynboBaHO, Ha Mepwuint nornag, napafoKCaNbHUMA MPUHUMN — nApuHyuUn
HekomnemeHmHocmi llimepa: "EOM 6araTopa3oBo 36inblIyE HEKOMMNETEHTHICTb 0buncatoBaya”. TobTo y
AKOCTi KOPUCTYBAYa NPOrpPamu, B AKiN peanisoBaHoO AeAKUIM anropmuTm, MoxKe ByTv manoocsiyeHa NoANHa.
| BOHa byae cnpuimaTn Oyab-fAKi pe3ynbTaTM obumMcieHb AK BipHi. Tomy KoOpucTyBay, NpoBOASYM
po3paxyHKM OO6’eKTiB Ha MIiUHiICTb, NOBWMHEH 3HAaTWU OCHOBM TeOpPii Ta MeTOAiB, 3aKNageHux vy
cneujianisoBaHi Nporpamu, ixHi MOXKAMBOCTI Ta 06MeXKeHHs, Wob He AoNycKaTU NOMUIKOBI iHXKEHepH
PillEHHSA, iHaKLWe KaxKyun — byTn daxiBuem 3 YncenbHUX Po3paxyHKiB.

MeToto HaBYaNbHOT AUCUMNNIHM "YMCNoBi meToan AMHAMIKM | MiILHOCTI MaWwKH" € GpopmyBaHHA Y
CTYOEHTIB CUCTEMATU30BAHUX 3HAHb LWLOAO METOAIB Ta anropuTMiB gna HabauKeHOro po3B’s3yBaHHA
KpanoBmx 33434 AMHAMIKM Ta MiLHOCTI MalWWH M eneMeHTiB KOHCTPYKLT i3 3acTocyBaHHAM EOM.

MpeameTom Uji€i HaBY4aNbHOI ANCUMNANIHN € eDEKTUBHI YNCENbHI METOAM PO3B’A3YBAHHA KPAMOBUX
33434 AMHAMIKM Ta MiLLHOCTI MalUWH.

Bumoro o crygeHTis 3rigHo 3 OcBiTHbO-NpodeciiiHO Nnporpamoto

CTyaeHTV Ana 3aCBOEHHA AMCUMMNNIHM MOBUHHI MaTu 3arajibHi KOMNETEeHTHOCTI:

1. 3paTHiCTb A0 aBCTPAKTHOrO MUCNEHHSA, aHaNi3y Ta CUHTe3Y;
3HAHHA Ta PO3YMiHHA NpeaMeTHOI 061acTi Ta po3yMiHHA NpodecitHOI AiaNbHOCTI;
3[aTHICTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaLLiAX;
34aTHICTb BYUMTMCA | OBONOAiIBATM CYHAaCHUMM 3HAHHAMM
3[1aTHICTb A0 MOLWYKY, 06pobaeHHs Ta aHanisy iHpopmauii 3 pisHUX Axepen; 6. 34aTHICTb
OLiHIOBATK Ta 3abe3nevyyBaTH AKICTb BUKOHYBAHMX POOIT.

CTyaeHTH nicnsa 3aCBOEHHA ANCLUNIHN NOBUHHI OTPMMaTK paxoBi KOMNETEHTHOCTI:

1. 34aTHICTb BUKOPUCTOBYBATU aHANITUUHI Ta YNCENbHI MAaTEMATUYHI MeTOAM ANA BUPILLEHHA 33434
NPUKNagHOI MexaHiKn, 30KpemMa 34iACHI0BAaTU PO3PaxXyHKM HA MiLHICTb, BUTPUBANICTb, CTilAKICTb,
OOBrOBIYHICTb, OPCTKICTb B MpoOUECi CTaTUYHOrO Ta AMHAMIYHOIO HABAHTAXKEHHA 3 METOH
OLiHKM HaAiMHOCTI AeTanen i KOHCTPYKLiN MaLUuH;

e wnN

2. 3[4aTHICTb 3acTocoByBaTM KOMM'tOTEPU30BaHI cucTemun npoekTyBaHHA (CAD), BuMpobHMLTBA
(CAM), iHxeHepHux pocnigkeHb (CAE) Ta cneuianizoBaHe npuKAagHe MporpamHe
3abe3neyeHHs AN5 BUPILLEHHS iHXeHepPHUX 3aBAaHb 3 NPUKNAAHOI MEeXaHiKK;

3. 3[0aTHICTb KOPEKTHE BM3HAYaTU rpaHMUYHi yMOBM Ta CTBOPOBATM PO3PAXYHKOBI Mmoaeni peanbHoi
KOHCTPYKLT 3 ypaxyBaHHAM 30BHILIHbOro eKcnayaTauiMHOro HaBaHTaxkeHHA; CTyaeHTu nicna
3aCBOEHHA AUCUMMJIIHM 3MOXKYTb MaTU 33 pe3y/ibTaTaMu HaBUYAHHA:

1. 3HaHHA Cy4YacHMX NaKeTiB NPUKNAAHWUX Nporpam A PO3PaXYHKY Ha MILHICTb, *OPCTKICTb Ta
CTiMKiCTb e1eMeHTIB MaWMHOBYAiBHUX KOHCTPYKL,iN

2. 3HAHHA CY4YaCHUX YNCEeNIbHUX METOAIB;

3. YMIiHHA NPOBOANTM YNCENBHI PO3PAXYHKM eNeMEHTIB MalWMHOBYAiBHUX KOHCTPYKLiM HA MiLLHICTb
YOPCTKICTb Ta CTilKIiCTb.

IHTerpanbHa KOMNETEHTHICTb: 34aTHICTb PO3B’A3yBaTK CKAAZHI CreLiani3oBaHi 3a4a4i Ta NPaKTUYHI

npobaemu B NpUKNagHii mexaHiui abo y npoueci HaB4yaHHSA, WO Nepeabayvae 3acTocyBaHHA NEBHUX TEOPIN
Ta METOAiB MEXaHIYHOT iHXeHepii | XapaKTepU3yETbCA KOMMNIEKCHICTIO Ta HEBM3HAYEHICTIO YMOB.

2. MpepeKBi3uTn Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLe B CTPYKTYPHO-/I0TiYHiA cxeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

Oucumnnina "Yvcnosi metoam AMHamiKM i miuHOCTi mawwnH. CTauioHapHi 3agadi" 6asyeTbca Ha
paHile 3acBOEHMX AncumnaiHax: Buma maremaruka (qudepeHiiaabHui Ta iHTerpalibHAM aHam3, JliHiitHa
anreOpa), 3aranbHa Qisuka, [HpopmaTuka, TeopeTnuHa MexaHika, MexaHika MaTepiaiiB i KOHCTPYKIIIH,
Teopiss mpyxHocTi, byniBenpbHa MexaHiKa CTPWIKHEBUX CHUCTeM, Teopis KOJMBaHb CTPUIKHEBHX 1
KOHTHHYaJbHUX cUcTeM, MaremaTtnyHa (i3uka, IUCIUILUTIHA 3 ABTOMAaTH30BAaHUX METOIB MPOCKTYBaHHSI,
ByniBenpHa Mexanika mamuH, HoBi marepianu



Lieto HaB4anbHOO AMcuMNAiHO 3abe3nedyoTbca nodasblue BUBYEHHA AMCUMNAIH 3 YNCENbHOrO
MOZEN0BaHHA HECTALiOHAaPHMX NPOLLECiB Ta BUKOHAHHA AUMNJIOMHOIO NpoeKTy 6bakanaspa.

3. 3micT HaBYaNbHOI QUCUUNAIHK

Posain 1. Bctyn. 3arafibHi NON0XKEHHA NPO 06’EKTU AOCNIAKEHD

Tema 1.1. HabaunxkeHi uncna ta obuncneHHs. Noxmbku

Tema 1.2. OcHOBM TeOpii ONepaTopHMX PiBHAHb | PYHKLIOHANbHOIO aHanisy

Po3gin 2. CtauioHapHi KpaloBi 3a4a4i MexaHikn AedpopmMiBHOro TBEPAOrO Tifa

Tema 2.1. 3aranbHi cniBBiAHOWEHHA MeXaHIKM CYLiIbHUX cepenoBuL,

Tema 2.2. NocTaHOBKa KpanoBux 3a4au

Po3ain 3. MeToam po3B’A3yBaHHA CTaLiOHapPHMX KPaloBUX 33434

Tema 3.1. NMoHaTTAa Npo anrebpaisauito Kpanosmx 3aau

Tema 3.2. OcHOBHi MeToAM PO3B’A3yBaHHA CTALLiIOHAPHMX KPalioBUX 33434

Po3pin 4. Anropntmun metoay CKiH4eHHUX Pi3HULD

Tema 4.1. HabnnKeHHA cTauioHapHMX KPanoBKUX 33434 METOA0M CKiHYEHHUX Pi3HULb

Po3gin 5. OcHoBM MeToAY CKiIHYEHHUX ENEMEHTIB

Tema 5.1. lgea npoeKuiiHoro metoay ckiHyeHHUx enemeHTis (MCE)

Tema 5.2. CKiHYEHHI enemeHTH

Po3ain 6. AropuTMm po3B’s3yBaHHS CTaLLiIOHAPHUX KPaMoBMX 33434 METOA0M CKiHYEHHMX
eNeMEHTIB

Tema 6.1. MpocTopoBe HabAMKEeHHA KPaoBOi 3a4adi CTaLioHapHOT Ten10NpPoBiAHOCTI 32 MeTOA0M
3Ba*KEHUX NOXMBOK HabamkeHHa Ta MCE

Tema 6.2. CKiHYEHHO-eIeMEHTHI aITOPUTMK PO3PaxyHKiB CTALiOHAPHOro TEM/I0BOrO CTaHY TiNa

Tema 6.3. AIropuTMM pO3pPaxyHKiB CTaLiOHAPHOro HanpyXeHo-a4epopMOBaHOro CTaHy B TOUL Tina

Tema 6.4. 3aranbHi anropuTMM  po3B’A3yBaHHA KpalhoBux 3aga4
TEPMONPYXKHOCTI " TepmonnactuyHocTi 3a MCE

Po3zain 7. Anrebpa CKiHYEHHO-€N1EMEHTHOIO HabIMKEHHSA Ta CUCTEM JIiHIMHUX anrebpaiyHmx
PiBHAHb

Tema 7.1. Anrebpa ckiHYeHHO-eNeMEHTHOTO HabANKEHHA
Tema 7.2. Anrebpa cuctem niHiMHMX anrebpaivyHmx pisHAHL Y MCE

4. HaB4yanbHi maTepianu Ta pecypcu

basosa nimepamypa

1. Pyaakos K.M. YucenbHi meToam aHanisy B AMHaMILLi Ta MiLLHOCTI KOHCTPYKLiA: HaBY. NOCIBHUK /
K.M. Pyaakos. K.: HTYY ,,KMI”, 2007. 379 c.

2. Pypakos K.H. FEMAP 10.2.0. TeomeTpuyeckoe W KOHEYHO-3/eMeHTHOe MoAennpoBaHue
KOHCTpyKumin / K.H. Pypakos. K., 2011. 317 c. EnektpoH. aHanor pgpyk. sug. : URL:
http://mmidmm.kpi.ua/index.php/ua/vikladachi-kafedri/16-rudakov-kostyantin-mikolajovich.html

(naTa 3BepHeHHs: 14.08.2021).

3. Bathe Klaus-JUrgen. Finite Element Procedures. Second Edition — Prentice Hall, 2014. — 1043 p.

4, PypakoB K.M. YncenbHi metoamn aHanisy B AMHaMIL Ta MILHOCTI KOHCTPYKUi. B 2-x Tomax. T.l.
YucenbHi metoam anrebpu: Hasy. nocibHUK [ana cTya. BuL,. HaBY. 3aKn. EnekTpoHHuin pecypc] / K.M.
Pynakos — Kuis: HTYY "KMl im. Iropsa CikopcbKkoro", 2016. — 148 c.

5. PypakoB K.M. YucenoHi metoam aHanisy B AMHaMILi Ta MiLHOCTI KOHCTPYKLUin. B 2-x Tomax. T.II.
KnacuuHi Kpalosi 3agadi: HaBy. nocibHMK [Ana cTyd. BMUL. Hasy. 3akn. EnektpoHHui pecypc] / K.M.
Pynakos — Kuis: HTYY "KMl im. Iropsa Cikopcbkoro", 2020. — 300 c.
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6. KapBaubkmin A.l. MeToa CKiHYEHHUMX eNeMeHTIB Yy 3a4a4aX MexaHiKu cyuinbHUX cepenoBuuy, :
nporpamHa peanisaljia Ta BisyanisaL,ia pe3ynbTaTis : Has4. nocib. / A.fl. KapBaubkuii ; M-BO OCBIiTU | HayKu
YKkpainu, HTYY "KOI". - Kuis : HTYY "KNI", 2015. - 390 c.

HdonomixcHa nimepamypa
1. BiryH A.M. Yncnosi meToan: HaBYanbHUIA NOCIBHUK. - YepHiBLi : YepHiBeLbKMI HaLiOHaNbHUIA
yHiBepcuTeT imeHi HOpia PeabKkosuua, 2019. - 435 c.
2. BepnaHb 0.®. Yncnosi metogm po3s'a3aHHA AndepeHLuianbHUX PiBHAHb : HAaBYaNbHWUI NOCIOHUK
ANA CTYAEHTIB BULLMX TEXHIYHUX HaBYanbHUX 3aKknagis / A.®. BepnaHb, C.O. Jlyk'aHeHKO ; MiHicTepcTBO
OCBITW i HayKku YKpaiHu, HTYY "KMI". - Kuis : HTYY "KMNI", 2014. - 168 c.
3. lfoHyapos O.A.YucenbHi MeToaun po3B'A3aHHA NPUKNAAHUX 3a4a4 : HaBYaNbHUI NOCIBHMK / O.A.
loHyapos, J1.B. Bacunbesa, A.M. lOHAa ; MiHicTepcTBO OCBITU i HayKM YKpaiHWM, CyMCbKUIA OeprKaBHUM
yHiBepcuTeT. - Cymn : CymCbKUt gepxaBHMi yHiBepcuTteT, 2020. - 141 c.
4, Zienkiewicz O.C., Taylor R.L. The Finite Element Method. Volume 1: The Basis. — Oxford: BH, 2000.
- 689 p.
5. Zienkiewicz O.C., Taylor R.L. The Finite Element Method. Volume 2: Solid Mechanics. — Oxford: BH,
2000. — 459 p.

HaByanbHUiIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCUMNAIHU (OCBITHBOrO KOMNOHEHTA)

KinbKictb roguH
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Po3gin 1. Bcmyn do yucnosux memodie
Tema 1.1. HabnuKeHi uncna 1a o6umcneHHs. NMoxmnbkm 12 4 - 4 - 4
Tema 1.2. OcHOBM TeOpii oNepaTopHUX PIBHAHD i 4 5 5
GYHKLOHaNbHOrO aHanisy i i i
Pasom 3a posginom 1 16 6 - 4 - 6
Po3gin 2. CmayioHapHi Kpaiiosi 3adayi mexaHiku
degpopmisHo20 meepdo20 mina
Tema 2.1. 3aranbHi cniBBiAHOLEHHS MEXaHiKK 5 1 1
CYLLiNbHUX CepeaoBULL i i i
Tema 2.2. NocTaHOBKa KpaloBUX 3a4au 2 1 - - - 1
Pasom 3a posginom 2 4 2 - - - 2
Po3gin 3. Memodu po3e’a3yeaHHa cmayioHapHuUx
Kpaliosux 3a0a4
Tema 3.1. NoHaTTa Npo anrebpaizayito KpaioBmx 3aaau 2 1 - - - 1




Tema 3.2. OcHOBHi meToAM PO3B’A3yBaHHA

. . 8 3 2 3
CTaLiOHAaPHUX KpanoBUX 3aaad
Pa3om 3a po3sginom 3 10 4 2 4
Po3gin 4. Anzopummu memody CKiHYeHHUX Pi3HUYb
Tema 4.1. HabnnKeHHsA CTauioHAapHUX KPanoBumX 33434 g 5 4 5
METOA0M CKiHYEHHUX Pi3HMLb
Pasom 3a posginom 4 8 2 4 2
Po3gin 5. OcHosu memody cKiHYeHHuUX enemeHmis
Tema 5.1. |aea NpoeKLiMHOro MmeToay CKiHYeHHNX
. 2 1 - 1
enemeHTiB (MCE)
Tema 5.2. CKiHYeHHIi enemeHTH 14 5 4 5
Pa3om 3a po3ginom 5 16 6 4 6
Po3pgin 6. Anzopummu po3s’a3yeaHHa cmayioHapHux
Kpaliosux 3a0a4 memoodom CKiHYeHHUX esnemeHmis
Tema 6.1. NpocTopoBe HabAUKEHHA KpaoBOi 3agadi
TENNONPOBIAHOCTI 32 METOA0M 3BaXKeHMX NOXMOOK 5 2 2 3
HabaumkeHHa Ta MCE
Tema 6.2. CKiHYEHHO-eIeMEHTHI aITOPUTMHU 1 5 6 3
pPO3paxyHKiB CTaLiOHAPHOro TeENI0BOrO CTaHy Tina
Tema 6.3. Anropntmu po3paxyHKiB CTaLiOHAapPHOro 1 6 5 4
Hanpy*KeHo-4edOpPMOBaAHOr0 CTaHy B TOYL, TiNa
Tema 6.4. 3aranbHi anropuTmMm po3B’A3yBaHHA
KpaloBuMX 3a4a4 TEPMONPYHKHOCTI 1 10 2 6 2
TepmonnactmyHocTi 3a MCE
MoaynbHa KOHTPO/IbHa poboTa 8 - 2 6
Pasom 3a po3ginom 6 48 12 18 18
Po3gin 7. An2ebpa cKiH4eHHO-enemMmeHMmMHOo20
HabauxceHHA ma cucmem AiHiliHuUx anzebpaiyHux
pieHAHb
Tema 7.1. Anrebpa CKiHYEHHO-eIEMEHTHOTO
6 2 2 2
HabAMMKEHHS
Tema 7.2. Anrebpa cuctem niHinHMX anrebpaidyHmx
. 6 2 2 2
piBHAHb Y MCE
Pasom 3a posginom 7 12 4 4 4
MigrotosKa A0 3aniky 6 - - 6
Bcboro roauH 120 36 36 48




JlekyiliHi 3aHAMMA

Ne

Temu nekuiiHUX 3aHATb Ta Nepesiik OCHOBHUX NUTaHb

KinbKictb

Becryn

3aranbHi mipKkyBaHHA. [peameT Ta 3a4a4i Kypcy. YNcenbHUM eKCnepumMeHT —
iHCTPYMeHT ni3HaHHA. Tema 1.1. HabaukeHi uncna

HabnuxeHi yncna. NMoxnbkn. OCHOBHI Axepena NoxmboK. PisHoBMAM NOXMOOK
HabamKeHoro Yncna. [epena noxmboK.

Nitepatypa: [4], NepeamoBa, po3ain 1.1. KOHCNEKT nekLin.

3aBaaHHsA Ha CPC: [4], nigpo3ainn 1.1 -1.3.

dopmu 3anmcy HabAUKeHUX Ymcen. 3Hauywa umdpa. BipHi 3HakM. OKpyrneHHs yncen.

OuiHKa Nox1MbOoK Npu enemeHTapHUX 0BUYNCNEHHSAX.

3aranbHi popmynn gns NoxmMboK npm obumcneHHAx GyHKLin. Cnocib rpaHuLb
BM3HAYEHHA NOXMOOK Npu 06UYnCNEHHAX GYHKLiN. IMOBipHa OLiHKA NOXMBOK. OuiHKa
NoXnBoK npu ob4YncneHHsax Ha EOM.

Nitepatypa: [4], nigpo3ainm 1.1 — 1.3. KOHCNEKT neKuin.

3aBaaHHA Ha CPC: [4], nigpo3ainn 2.1 ... 2.4.

Tema 1.2. OcHOBM Teopii onepaTopHUX PiBHAHDb i PYHKLIOHANbHOro aHanisy
NiHinHi BekTOpHI NpocTopu (BaHaxosi, EpmiTosi, lNnbepTosi, EBKNigoBI, CoboneBa).
BnactuBictb noBHOTM npocTopy. JliHiNHI onepatopu y AiicHomy rinbbepToBomy
NPOCTOpI, iX BAACTMBOCTI.

NiHiINHI obmexkeHri PpyHKUioHaNM, GYHKLIOHAaAbHMIA NPOCTIP, MOro BNAaCTUBOCTI.
Nitepatypa: [4], nigpo3ainn 2.1 ... 2.4. KOHCNEKT NeKuin.

3aBaaHHsA Ha CPC: [4], nigpo3ainu 2.5, 2.6.

Teopemun HaABHOCTI PO3B’s3KiB, OAMHMYHOCTI Ta O MiHiMi3aUil NiHiMHOTrO dyHKLioHaNy.

HeniHilHi obmerkeHi PpyHKLiOHaNK, BapiauiHe piBHAHHA Ennepa.
Mpo HabMKeHU PO3B’A30K ONEPaATOPHUX PiBHSAHD.
Nitepatypa: [4], po3ainn 2.5, 2.6. KOHCNEKT neKLii.
3aBaaHHA Ha CPC: [5], nigpo3ainn 12.1 ... 12.4, 13.1.

Tema 2.1. 3aranbHi cniBBigHOLWEHHA MeXaHiKM1 CyLiNIbHUX cepeaoBULL,

Cuctemu KoopaunHart. KiHemaTuuHi cnieigHoweHHs. edopmau,ii. PiBHAHHA 6anaHcy.
Bu3HavanbHi cniBBigHOWEHHSA. 3arasbHi KOHCEPBATUBHI (EHEPreTUYHI) NpuHLMNN.
Akciomu Honna.

Nitepatypa: [5], nigpo3ginm 12.1 ... 12.4. KOHCNEKT NeKuii.

Tema 2.2. NocTaHOBKa KpaiioBUX 3a8au4

MocTaHOBKa KpanoBoi 3a4a4i Npo CTaLioHapHWIA TENAOBUI CTaH Tin.

MocTaHOBKa KpaloBKUX 3a4a4i TEPMOMNPYHKHOCTI NPU CTAaTUMHOMY TEPMOCUIOBOMY
HaBaHTa)KeHHiI. [oCTaHOBKA KpaMoBMX 3a4a4i TEPMONPYKHOMNAACTUYHOCTI NpK
CTAaTUYHOMY TEPMOCUIOBOMY HaBaHTAXKEHHI.

Nitepatypa: [5], nigpo3ainu 13.2, 13.3. KOHCNEKT nekujin.

3aBaaHHA Ha CPC: [5], po3ain 14.

Tema 3.1. NMoHATTA Npo anrebpaizauito KpanoBux 3agay

MoHATTA Npo HabanXKeHHA (anpokcumalito, anrebpaisauito) 3aaavi.
Nitepatypa: [5], po3ain 14. KoHcnekT nekuin.

3aBaaHHA Ha CPC: [5], nigpo3ain 17.1.




Tema 3.2. OCHOBHi meToAM PO3B’A3yBaHHA CTaLLiOHAPHUX KPadoOBUX 3a8a4

laei ocHoBHUMX meToaiB anrebpaizaLii KpalioBMX 3a4a4 3@ NPOCTOPOBUMM 3MIHHUMMU:
HabAMMKEHHA PO3B'A3KIB KpaloBMX 33434 NiHIMHOK KOMbiHaUielo 6a3MCHUX BEKTOPIB.
R-pyHKUii PBaueBa. laea metToay HaMmeHLWKUX KBagpaTis; metoay Penena-Pitua; metoay
bybHoBa-lanbopKiHa; MeToAy 3BaXKEeHMX NOXMOOK HAabANKEHHS; 3aCTOCYBaHHS
YHiBepCcanbHUX BapiaLinHMX npuHumnie; "npami" metogu.

8 | Nlitepatypa: [5], po3ain 17.1. KOHCNEKT nekLuii.
3aBaaHHsA Ha CPC: [5], po3ain 15.
Tema 4.1. Habaun»KeHHA CcTauioHAapHUX KPalioBUX 33434 METOAO0M CKiHUEHHUX
pi3HULUb
laes metoay CKiHUEHHUX PisHMUb. Tunu ciTok. CiTKoBiI dyHKL,i. PisHMUEeBe HabNUKeHHA
AndepeHLiitHMX onepaTopiB: 3BUYANHUX Ta 3 YACTUHHUMM NOXIAHUMMU (KNACUYHI
WabNOHU, TOUHICTb Pi3HULEBOI aNPOKCUMALLT Ha HUX).
PisHMLEBE HabANKEHHA OCHOBHMUX KpaloBMX 3a4a4. Bumoru go pisHuuesoro
po3B’s3Ky. MoHATTA NPo eKkcTpanoALlito 3a PuyapacoHom. MepeBarn Ta HeQOiKK
MEeTOoAY CKiIHYEHHUX Pi3HULb.
Nitepatypa: [5], po3ain 15. KoHcnekT nekujin.

9 | 3aBgaHHAa Ha CPC: [5], po3ain 19, niapos3ainn 20.1, 20.2.
Tema 5.1. |gea npoekuiiiHOro metroay CKiHUeHHUX eIeMeHTiB
loes meToay CKiHYEHHUX ENIEMEHTIB: e/leMeHTapHI I0Ka/IbHO BU3Ha4YeHi 6a3uCHi
byHKLUiT; nobypoBa cuctemun anrebpaidyHmx piBHAHb ANA HABAMKEHHA QYHKLIT
METOA0M CKiHYEHHUX eJIEMEHTIB; NPo NobyaoBy cMcTemm anrebpaiyHmX PiBHAHb A/S
PO3B’A3yBAHHA CTALLiOHAPHUX KPAaNOBUX 33434 METOLOM CKIHYEHHUX €N1EMEHTIB.
MepeBaru Ta HeQONIKN MeToAY CKiIHYEHHUX e/IeMEHTIB.
Tema 5.2. CKiHYeHHi enemeHTH
OCHOBHI NOHATTA, BU3HadYeHHA. CumnaekcHi mogeni CE B eBKIiJ0BOMY NPOCTOPI:
NOHATTA CMMMJIEKCY; OAHOBUMIpHA cumnaekcHa mogens CE; 4BOBUMIpPHA CMMMNAEKCHA
mogenb CE; TpuBmMmipHa cumnnekcHa mogens CE.
Nitepatypa: [5], po3ain 19, nigpo3ainu 20.1, 20.2. KoHCNEKT NeKuii.

10 | 3aBaaHHA Ha CPC: [5], nigpo3ainu 20.3 — 20.5.
KomnneKcHi Ta mynbTunnekcHi mogeni CE B eBKAig0BOMY NpocTopi. [MapameTpuyHi
mogzeni CE B eBKNiLOBOMY NPOCTOPI: NapaMeTPUYHI iHTepnonAuinHi GyHKLT
oaHoBumipHux CE.
MapameTpuryHi moaeni CE B eBKNiA0BOMY NPOCTOPi: NapamMeTpUYHi iHTepnonALiMHi
bYHKUiT ana aBo— Ta TpuBUMipHUMX CE narpaH»KeBoro cimeincTea; napameTpuYHi
iHTepnonAuinHi GyHKLiT Ana asBo— Ta TpuBuMipHUX CE cepeHginosoro cimelicTaa.
lepapxiuHnia niaxia. Mpo noxigHi moaeni CE.
Nitepatypa: [5], nigpo3ainm 20.3 — 20.5. KoHcnekT nekujin.

11 |paHHsa Ha CPC: [5], nigpo3ainn 20.6 ... 20.8.
CE 3 epmiToBUMM NosiHOMaMu ana 6a3ncHux GyHKUin. Kputepii 36ixHOCTI npu
PO3B’A3yBaHHI METOA0M CKiHYEHHUX e/IeMEHTIB KPalioBMX 3a4ay, LLLO MatoTb
AndepeHLiiHi onepaTopy. 3aK/OYHI 3ayBarKeHHs.
Nitepatypa: [5], niapo3ainm 20.6 ... 20.8. KoHCNeKT nekujin.

12 | 3aBaaHHA Ha CPC: [5], nigpo3ainn 17.3.1, 21.1, 21.2.




Tema 6.1. NMpocTopoBe HabAKKEHHA KPaMoBOi 3a4a4i TENONPOBIAHOCTI 32 MeToA40M
3BaXKeHUX Noxmbok HabnunxkeHHa Ta MICE

MNocnabneHa popma meToay 3BaKEHMX NOXMOOK HABAUKEHHA AnA 3aaadi
TennonpoBiAHOCTI.

Tema 6.2. CKiHYUeHHO-e/IeMEeHTHi aJAroPUTMM PO3PaxXyHKIB CTaLLiOHAPHOro TeNJ1I0BOro
CTaHy Tina

MpocTopoBa anrebpaisaLisn cTayioHapHoi 3a4a4i TennonposigHocTi Ha ocHoBi MCE.
Anroputmun po3B’s3yBaHHsA HeniHiltHoi CAP KpalioBoi 3agaui cTauioHapHoi
TenaonpoBiAHOCTI: aAropuTm HbtoTOHa-PadcoHa; anropntm npoctumx itepadii.
Nitepatypa: [5], nigpo3ainm 17.3.1, 21.1, 21.2. KOHCNEKT NeKLUin.

13 | 3aBaaHHA Ha CPC: [5], nigpo3ainu 22.1, 22.2.
Tema 6.3. Anroputmu po3paxyHKiB CTaLioOHapHOro HanpyXeHo-AedpopmMoBaHOro
CTaHy B TouUi Tina
MaTpUYHMN 3aNnC TEH30PHUX | BEKTOPHMUX BennumH y MCE. OcHOBHI dopmynm

14 | o6uMCneHHA BEKTOPY HAMpPYXKEeHb Y TOULi TiNa, 334343 € NOCTaB/NIEHOK BiAHOCHO

nepemilleHb; 3a4a4a TEPMOMNPYKHOCTI; ypaxyBaHHA 3aKOHY NPYXKHOI 3MiHM 06’emy
maTtepiany.

Nitepatypa: [5], nigpo3ainu 22.1, 22.2. KOHCNEKT NeKUiN.

3aBgaHHA Ha CPC: [5], niapos3ainu 22.3.

MobyaoBaHi Ha ocHOBI Teopii NnacTYHocCTI MpaHaTns-Peica anroputmun
TEePMONAACTUYHOCTI i30TPOMHOro maTtepiany 3 i30TPOMNHMM 3MiLLHEHHAM: 3aCTOCYBaHHA
"MWUTTEBOT TEPMOMEXAHIYHOI NOBEPXHI", BUpaxKeHOoi Yepes "cTucHeri" gedopmadii;
3aCTOCYBaHHA ,MUTTEBOT TEPMOMEXaHIYHOT MOBEPXHI”, BUpaXKeHOi Yepe3 napameTp
OpkKBicTa; npuknag GyHKUii H(O, T, Ov) ; yMOBM aKTMBHOTO HaBaHTaXKeHHA, NPYKHOCTI,
PO3BaHTaXEeHHA.

NitepaTtypa: [5], po3ain 22.3. KoHcneKT neKuii. 3aBaaHHS

15 |Ha CPC: [5], migpo3gainn 23.1, 23.2.3.
Tema 6.4. 3aranbHi anropuTMmu po3B’A3yBaHHA KPalioBUX 3a4a4 TePMONPYIKHOCTI i
TepmonaacTuyHocti 3a MCE
OTpumaHHA CAP npu po3B’a3yBaHHI KpaiioBOi 3a4a4i TEPMOMNPYKHOCTI METOA0M
\LOAATKOBMX HAaBaHTaXEHb.
IANTOPUTM PO3B’A3yBaHHA KPaMoBOoi 3a4a4i TEPMOMNPYKHOCTI M TEPMONAACTUYHOCTI Ha
OCHOBI MeToAYy A0AATKOBMX HaBaHTaXeHb: aNroputm HbotoToHa-PadcoHa po3B’a3yBaHHA
HeniHinHnx CAP.
Nitepatypa: [5], nigposainu 23.1, 23.2.3. KOHCNEKT nekujin.

16 PBaBpgaHHsA Ha CPC: [5], nigpo3ainun 24.1, 24.2.
Tema 7.1. Anrebpa CKiHUeHHO-e/1eMEHTHOIO HabAMXKeHHA
BinobparkeHHsa 8 MCE. MaTtpuui 6a3ncHmx GyHKuUin | andepeHuioBaHHA y CE.
Nitepatypa: [5], nigpo3ainu 24.1, 24.2. KOHCNEKT NeKujin.

17 BaspgaHHsA Ha CPC: [5], nigpo3ainu 24.3 —24.5, 24.7.
MNigiHTerpanbHi dyHKUiT B CE, iXHi BhacTnsocTi. IHTerpyBaHHA y CE: TO4He Ta uncenbHe.
Nitepatypa: [5], nigpo3ainun 24.3 — 24.5.
Tema 7.2. Anrebpa cuctem niniliHux anrebpaiuHmnx pisHaHb y MCE
BeegeHHA rpaHnyHux ymos y CAP, aka nopoaxeHa MCE: BBegeHHA CMNOBUX TPaHUYHUX
YMOB; BBEAEHHA KiIHEMAaTUUYHUX TPAHUYHUX YMOB.
Nitepatypa: [5], niapo3ain 24.7. KOHCNEKT Nekuii.
3aKl04YHe CNoBO.

18 [3aBmaHHA Ha CPC: nigrotoBKa A0 3aniKy.




Memooduka eue4eHHA Kypcy: NPOCNYXOBYBAHHA NeKLil; NigrotoBka HeobxiAHOro TeopeTU4Horo
MaTepiany [0 3aHATb 3 KOMMN'OTEPHOrO MPAKTUKYMy abo nabopatopHoi pobOTW; BMKOHAHHA po6IT 3
KoMn’toTepPHOro NPakTMKymy abo nabopatopHux pobiT; camocTiiHa poboTa 3 niTepaTypoto; NiaroToBKa A0
MOAY/IbHOT KOHTPOIbHOT PO6OTH; BUKOHAHHA MOAYNbHOI KOHTPONbHOI PO6OTH.

Ha po60oTn 3 KoMN’'IOTEPHOTO NPAKTUKYMY KOXKHOMY CTYAEHTY BUOAETLCA 3aBAAHHA B APYKOBAHOMY
Ta/abo enekTpoOHHOMY BUTNAL].

IHAMBIAYaNbHI KOHCY/bTaLil NPOBOAATLCA LWOTUXKHA 33 PO3NUCOM Ha KadegpanbHOMYy CcalTi
http://mmi-dmm.kpi.ua.

Maamgopma ducmaHyiliHo20 HOBYAHHA:
Onsa Ginbw edeKTUBHOI KOMYHIKaLii 3 METO PO3YyMIHHA CTPYKTYPWU HABYANbHOI AUCUMMNIHM i
3aCBOEHHA MaTepiany, a TaKOX Ha nepioa, NOKAAYHY BHACNIAOK NaHAeMii, BUKOPUCTOBYETbCA €NEKTPOHHA
nowTa, enekTpoHHM Kamnyc KM, cuctema Moodle Ta cepsic gna npoBeaeHHA OHNAMHHapag Zoom,
Skype, Google Meet abo iHLWMX, 32 4ONOMOrOH AKMUX:
- NPOBOAATLCA NEKLUilHi abo iHWi 3aHATTA;
- CNPOLLYETLCA PO3MiLLEHHA Ta 0OMIH HaBYa/IbHUM MaTepiasiom;
- 34iMCHIOETLCA HAZAHHA 3BOPOTHOTO 3B’A3KY 3i CTYAEHTAaMM CTOCOBHO HaBYa/IbHUX 3aBAaHb Ta 3MiCTy
HaBYa/IbHOI ANCUUNNIHK;

- OLHIOKOTbCA HaBYa/IbHi 3aBAAHHA CTYAEHTIB;

- BegeTbcA 06/iK BMKOHAHHA CTyAEHTaMM NAAHY HaB4YaAbHOI AuUcuMnAiHK, rpadiky BMKOHAHHSA
HaB4Ya/IbHMX 3aBAaHb Ta iX OLIHIOBAHHA.

JoKknagHi BiAOMOCTi — B yCTaHOBUYMX AOKYMEHTAX OpraHisaLii gucTaHuiiHoro HasuyaHHA B Kl im.
Iropa CikopcbKoro:

- [onoxkeHHA npo AUCTaHLUiHe HaBYaHHA B Kl im. Iropa CikopcbKoro

https://document.kpi.ua/2020 7-73;

- PernameHt npoBeaeHHA CemMecTpoBoro KOHTPOIO B AWCTaHUiHOMY peXumi

https://osvita.kpi.ua/sites/default/files/downloads/Reglament%20semestr%20control.pdf.

6. CamocriiiHa poboTa cTyaeHTa

CamocrTiliHa poboTa cTyaeHTa nepeabayae NigroToBKy A0 NEKUiAHMX 3aHATb Ta 3aHATL 3 KOMN'IOTEPHOTO
NPaKTUKYMy: MonepeaHE O3HAWOMJIEHHA i3 MaTepianaMn 3a TEMOK 3aHATTA, BUKNALEHUMU Y AxKepenax
NiTepaTypy, Ta 3aKpiNieHHs pe3yabTaTiB 3aHATTA WAAXOM MPOBEAEHHA YMCIOBUX PO3PaAXYHKIB, PO3TNAHYTUX

napameTpiB, BEIMYMH | XapaKTepy MPUKAAAEHUX HaBaHTa*KEHb) 3riAHO i3 HaAaHUMKM BUK/IaZa4yem
pekomeHgauin. [Ona posrnsHyTUX MNPUKNAAIB pPO3B’A3aHHA 3343y nepefbayvyaeTbCad OMNUTYBAHHA LLOAO
OCHOBHWX Pe3y/ibTaTiB Ta NOACHEHHA MexXaHiuYHMX ePeKTiB, AKi cnocTepiraloTbes NPU 3MiHEHHI BUXIAHMX AaHUX.

MoniTUKa Ta KOHTPOb

7. NMoniTMKa HaB4YaNbHOI AUCUUNAIHW (OCBITHBOrO KOMMNOHEHTA)

Mpasuna 8idsidyeaHHA 3aHAMb

BiaBigyBaHHA nekuUiii, NnabopaTopHMX Ta NPAKTUYHUX 3aHATb, @ TAKOXK BiACYTHICTb HA HUX, BiKCYETbCA
ane He ouiHOEeTbCA 6anamn. OfHaK, CTYAEHTAM PEKOMEHAYETLCA BiABiAYyBAaTU 3aHATTA, OCKIIbKM HA HUX
BUKNAOAETbCA TEOPETUYHUI MaTepian Ta NpPU BUKOHAHHI flabopaTopHuMx pobiT Ta 3aBAaHb 3
KOMN'IOTEPHOrO MPAKTUKYMy PO3BMBAKOTbCA HABWYKWU, HEOOXigHi ANA BUMKOHAHHA B MalbyTHbOMy
6aKanaBpcbKoOi pPobOTH, ANA PO3pPaxyHKiB peanbHUX O6’€KTiB, MOAYJ/IbHOI KOHTPONbHOI poboTn Ta
CKNagaHHA 3aniKy.

Cuctema OLHIOBAHHA OPIEHTOBAHA Ha OTPUMaHHA 6aniB 33 CBOEYACHICTb BMKOHAHHA CTyAEHTaM
NabopaTopHUX Ta NPaAKTUYHUX POBIT, @ TaKoXX BMKOHAHHA 3aBAaHb, SIKi 34aTHI PO3BMHYTU MNpPaKTUYHI
YMiHHA Ta HAaBUYKW.
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lMpaeuna nosediHKU Ha 3aHAMMAX
Mpwn BUKOHaHHI nabopaTopHMx pob6IT Ta pobiT KomMN'tOTEPHOro MNPaAKTUKYMy [03BONAETHCA
BMKOPMUCTaHHA 3ac06iB 3B’A3KY A415 NOLWYKY iHPopMaLii B iHTEpHETI.

Mpasuna 3axucmy nabopamopHux pobim ma pobim Komn’romepHo20 NPAKMUKYMY

KoskHa BMKOHaHa flabopaTopHa poboTa abo poboTa KOMN'IOTEPHOro NPaKTUKYMy AN AO0KNAA4HOI
nepeBipKU NepecunacTbCs BMKAa4avy Ha MOro eIeKTPOHHY MOLUTY Y TEPMiH, NPU3HAYEHUI BUKIa4aueM.
BipHO BMKOHaHa poboTa 3apaxOBYETbCA AK NPUMHATA, NPO WO CTYAEHTY MNOBILOMAAETLCA Y 3PYUHUN
cnocib, 3oKpema i 3a BUMOTolo.

MopyweHHA mepmiHie BUKOHAHHA 3060aHb MA 300X04Yy8asbHI 6anu

3aoxo4vyBanbHi 6anu WrpadHi 6ann
Kputepii Barosuit 6an Kputepii Barosuii 6an
CBoevacHe BUKOHAHHA +16an MopyweHHA TepMiHiB 0
naboparopHoi poboTu abo BMKOHaHHA  pobotn  (3a
3aBAaHHA KOXHe 3aBAaHHA)

KOMN't0TEePHOro
NPaKTUKyMy (32 KOXHe
3aBAaHHA)

MponyweHi KOHMpPOonbHiI 3axo0u

BuKoHaHa nabopaTopHa poboTa abo BMKOHAHe 3aBAAHHSA KOMM'IOTEPHOro MPaKTUKYMy, WO
NOAAETLCA HA NEPEBIPKY 3 MOPYLUEHHAM TepMiHYy BMKOHAHHA, ane A0 TepMiHy BUCTAB/IEHHA MOTOYHOI
aTtecTauii (abo 3aniky), ouUiHOETbCA 3i WTPadHUMM Banamu.

BuMkoHaHa nabopaTopHa poboTta abo BMKOHaAHE 3aBAaHHA KOMM'IOTEPHOrO MNPAKTUKYMy, WO
NOAAETLCA HA NepeBipKy 3 NOPYLIEHHSAM TePMiHY BUMKOHAHHSA Ta MicaAa TePMiHY BMCTaBAEHHA NMOTOYHOI
aTecTauii, He OLiHIETbCA.

AkademiyHa dobpoyecHicmo

MoniTMKka Ta NPUHUMNM aKadeMidyHOi JobpoyecHOCTi BM3HaueHi y po3gini 3 KopgeKcy uecTi
HauioHanbHoOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUIA MNOANITEXHIYHMMA IHCTUTYT imeHi Iropsa
Cikopcbkoro». JetanbHiwe:_https://kpi.ua/code.

Hopmu emu4Hoi nosediHKu

Hopmn eTM4HOI noBeaiHKM CTYAEHTIB | MpauiBHWKIB BU3HA4veHi y po3aini 2 Kogekcy uecTi
HauioHanbHOro TexHi4Horo yHiBepcuteTy YKpaiHM «KWIBCbKMA MOANITEXHIYHUIA IHCTUTYT imeHi lropa
CikopcbKkoro». OetanbHiwe: https://kpi.ua/code.

Hae4aHHsA iHO3eMHOI0 M0OB80H
HaByanbHa gaucumnaida "Yncnosi metoam AMHAMIKKM | MiLHOCTI MalWwnH" He nepeabayae ii BUBYEHHS
aHINiNCbKOI MOBOIO.

IHKNO3UBHE HABYAHHA

HasyanbHa gucumnniHa «Yncnosi metogmM AMHAMIKM i MILHOCTI MalMH» MOXe BMKNaZaTuca anAa
6inbWOCTi CTYAEHTIB 3 0COBNBUMM OCBITHIMM NOTPebamu, OKpim OcCib 3 cepiio3HMMIM Baaamm 30py, AKi He
[03BONAOTb BUKOHYBATU 3aBAaHHA 33 A0ONOMOro NepcoHa bHUX KOMN'toTepis, HOYTOYKIB Ta/abo iHLWKNX
TeXHiYHKUX 3acobis.



8. Buau KOHTPOAIO Ta PEeMTUHIOBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)

MomoyYHuUli KOHMPONb: eKCrpec-onumy8aHHA, ONUMYBAHHA 30 MEMOK 3aHAMMA, mecm, Mooy bHaA
KOHmMposbHa poboma, moujo.

KaneHoapHuli pybircHUli KOHMpons (amecmayis): nposooumscs 08i4i Ha cemecmp AK MOHIMOPUH2
MOMOYHO20 CMAHY BUKOHAHHSA 8UMO2 cunabycy.

Cemecmposuli KOHMPOsb: 3as1iK.

Buau KoHTpOAIO Ta 6anu 3a KOXKEH enemeHT KOHTpPO/IO:

Ne Barosui

3/n KoHTposbHMi 3axia % 6an Kin-tb Bcboro
1. | labopaTopHi (NpakTUYHi) poboTH 36 6 6 36
2. | MoaynbHa KOHTpO/IbHa poboTa 24 24 1 24
3. | 3anik 40 40 1 40
Bcboro 100

KoHTponbHuii 3axia (moaynbHa KOHTpObHA po60Ta, 3aAiK), OLiHIOBAaHHA AUCTAHLiIAHOrO
HaBYaHHA

1. Konmponvhuii 3axio

No Barosui
3/n KoHTponbHUM 3axig, % 6an Kin-tb Bcboro
1. | BignoBiab npaBunbHa (He MmeHwe 90%| 90 30 3 Big 90

noTpibHoi iHpopMmaLiii)

2. | HecytTteBi nomunku y Bignosigi (He meHwe 75%| 75 25 3 Big 75
noTpibHoi iHpopMmaLii)

3. | € HeponikM y BiANOBIAI Ta NeBHi nomunku (He| 60 20 3 Big 60
MeHwe 60% noTpibHoi iHpopmauii)

4. | Bignosiapb Ha TecTtoBe 3anMTaHHA 3 BapiaHTamu| 10 10 1 Big 10
Bignosige
5. | Bignosiab BiacyTHA abo He NpaBuIbHA 0 0 3 0
MaKcumanbHa Kinbkictb 6anis 100
OTpumaHa KinbKictb 6anis N
HabpaHa Ki/bKicTb 6anis 414 NOTOYHOIO Ta CEMECTPOBOrO OLiHIOBaHHSA N*k

3Ha4yeHHs KoediujieHTa k:
- MOOY1bHO KOHMpPOsabHA poboma k=0.24;
- 301K k=0.40.



Pe3ynbTaT Oro/IoWyrTbCA KOXHOMY CTYAEHTY OKPEMO Yy MPUCYTHOCTI abo B AMUCTaHLiNHIN dopmi (y
cuctemi Moodle abo e-nowToto).

2. Hucmanuitine HaguanHs
BucTtaBneHHA OLIHKM 3@ AUCTAHUiNHE HAaBYAHHA LWNAXOM NepeHeceHHA pe3y/bTaTiB NPOXOAXKEHHA
OHNalH-KkypciB y cuctemi Moodle nepenbayeHo nuvwe ANA KOHTPO/IbHUX 3anuTaHb | pe3ynbTaTiB
TeCTyBaHHA 33 BUKOHAHHA iHAMBIAYaIbHOrO 3aBAAHHA.
BucTaBneHHA OLHKM 32 KOHTPO/IbHI 3ax04M (PO6OTM KOMN IOTEPHOrO MPAKTUKYMY, MOTOYHI
KOHTPO/IbHi po60TK) WAAXOM NEpPeHECEeHHA Pe3y/bTaTiB MPOXOAKEHHS OHMAMH-KYpCiB He nepegbayeHo.

No Barosui

-~ o .
s/n AucTaHuinHe HaBYaHHA % 6an Kin-Tb Bcboro
1. | BianoBigb Ha KOHTPO/bHI 3aNMUTaHHA B OHNanH-| 40 10 4 40

cuctemi Webex abo Zoom

2. | Bignosigb Ha TecTn y cuctemi Moodle 50 10 5 50

3. | BuacHicTb npoxogrKeHHs ANCTaHLiMHOrO 10 10 1 10
HaBYaHHA

Bcboro 100

Y pasi BUABMEHHA akagemMiyHoi He A0bpoYecHOCTI Nig Yac AMCTAHUIAHOIO HaBYaHHS — KOHTPOJIbHUM
3axif He BPaxXoBYETbCA, CTYAEHT A0 3aXMCTY HE AOMYCKAETbCA.

KaneHgapHui py6iXKHUIA KOHTPOIb

MpomixKHa aTecTauis cTyaeHTiB (aani — atecrtauin) € KaneHaapHUM pybiKHUM KOHTponem. MeToto
npoBeAeHHsA aTecTauii € NiABULLEHHA AKOCTi HaBYaHHA CTYAEHTIB Ta MOHITOPUHI BUKOHAHHA rpadika

OCBITHbOrO NpoLLecy.

o MNepwa Jpyra
Kputepin . .
arecrauin arecrtauin
TepmiH aTecTauii 8- T EHb 14-uih TMXKAEHDb
MOTOYHWUIA PEATUHT 2 15 banis > 40 6anis
BuKoHaHHA pobiT Po6oTtn Ne 1-3 + +
Yymosy KoMN’tOTEepPHOro
OTOUMAHHA P Po6oTu Ne4-6 - +
P NPaKTUKYMy
aTecTau,ii
BMKOHaHHA MoaynbHa — —
MOAY/IbHOI KOHTpO/IbHa poboTa
KOHTPOJIbHOT
poboTtun




CemecTpoBMiA KOHTPO/Ib

0O608B’s13K0Ba YMOBaA A0MYCKY A0 3aniKy Kputepii

1 | NOTOYHMI PENTUHT RD 240

YMOBM A0NYCKY A0 CEMECTPOBOro KOHTPOIO:
1. BUKOHaHHA BCix nabopaTopHUX pobiT;
2. No3uTUBHUI pe3ynbTaT NnepLuoi atecTauii Ta/abo gpyroi atecTauii;

3. BigBiayBaHHA 60% NeKLUiMHUX 3aHATD.

Tabnuua signosigHoOCTI peiiTMHroBux 6anis oUiHKam 3a YHiBEpCUTETCbKOIO LUKa/010:

KinsKkicmb 6anie OyiHKka
100-95 BigmiHHO
94-85 Lye nobpe
84-75 Hdobpe
74-65 3a40BiNbHO
64-60 JocTaTHbo
MeHuwe 60 He3aposinbHO
He BMKOHaHi ymoBM JOMYCKY He ponyweHo

9. OopaTtkosa iHpopmauia 3 gucyumnniHm (0CBITHLOro KOMNOHEHTA)

* nepesnik NuMaHe, AKI BUHOCAMbLCA HO ceEMecmposull KOHMPOsb: HAAAETLCA NEKTOPOM HANPUKIHLL
CeMeCTpY, BiANOBiIAaE 3MiCTy peanbHO NPOBEAEHMX 3aHATD.

MOM/IUBICMb 3APAXYBAHHA Cepmugikamis rnpoxooxrceHHs OUCMAaHUiliHUX Yu OHAAUH Kypcie 3a
8i0M0BIOHOK MEMAMUKOK: MOXIMBO Yy BMNAAKY BiAMOBIAHOCTI 3MiCTy UMX KypcCiB nporpami
ONCLUUNAIHM He MeHLW HiX Ha 80 BigCOTKiB.

Po6ouy nporpamy HaB4YanbHOI gucuunaiHu (cunabyc):

CknapgeHo npodecop, 4.T.H., npod. Pyaakos K.M.; cT. BuKnagay, K.T.H. AndyduunH H0.M.
YxBaneHo Kadeapoto AMM T1a OM (npotokon Ne 5 Big 16 rpyaHs 2021 p.)

MoroaskeHo MeTtoanuHoto Komicieto HH MMI (npotokon Ne 5 Bia 17 rpyaHs 2021 p.)



