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1. Onuc HaBYAJILHOI AUCIHUILTIHA

[loka3uukn
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2. 3arajbHi BizomocTi, MeTa i 3aBIaHHA JUCHUILTIHI

[lemarorika BMIOI HIKOJIM Ta METOMOJIOTIUHI 3acadl 1HKEHEPHOI OCBITH
(ITBILIM3IO) — 11e HaBYaIbHA AUCITUILTIHA, 30CEPEKEeHA Ha JOKJIATHOMY BUCBITJICHHI
MDKIUCITUTUTIHAPHUX TUTaHb TEOPil Ta MPAKTUKH CTYACHTOLUCHTPUYHOI IMiATOTOBKH
MaiOyTHROTO BHKJIanaya TexHiynoro BUIlly, o6i3HaHOrO 13 Cy4acHUMH COIliaIbHO-
IHKEHEPHUMH METOJaMH, MiAXOAaMU Ta METOJAMKAMU TaKUX TeIaroriuyHux,
MICUXOJIOTIYHUX, TEXHIYHUX, (UIOCOMCHKUX Ta MEIUYHUX HAyK SK 1H)XXCHEpHa
IUAAKTAKA BUKIAJAHHS  KOMII IOTEPHO-IHTETPOBAHMX  TEXHOJIOTIM, METOJIMKa
BUKJIaJaHHs aBTOMAaTu3allli Ta MpuiaagoOyyBaHHsS, MDKHAPOIHI CTaHAAPTH SKOCTI
1H)KEHEpHOi OCBITH, KOHTpPOJb 3a JOTPUMAHHSM CTaHJAPTIB SIKOCTI OCBITHBOI
JUSJIBHOCTI, akaJeMidHa JI0OPOYECHICTh, OCBITHS TCUXOJIOTiS (POPMYBaHHS «M’SIKHX
HAaBUYOK», BHKJIaJallbka MaiCTepHICTb, a TaKOXX KOMII'IOTepHE, HEJllHIiHEe
MareMaTtuyHe, Kioepdizuune Ta comiodizuuHe MOJETIOBAHHS IUAAKTUYHUX Ta
OCBITHBO-TICUXOJIOTTYHHX MPOLIECIB Y KEPOBAHUX COILIAIbBHUX CUCTEMAX.

Meta aucummiainn «Ilemarorika BHIIOI IIKOJM Ta METOIOJIOTIUHI 3acagd
1HKEHEPHOI OCBITU» — (OpMyBaHHS KOTHITUBHUX, a(EKTUBHUX Ta MOTOPHHUX
KOMIIETEHIIIM, a TakoX “TBepaux’ Ta “M’SIKMX~  HABUYOK MaWOyTHHOTO BHUKJIagaya
aBTOMaTH3allli, MpuiIago0yyBaHHS Ta KOMIT IOTEPHO-IHTEIPOBAHUX TEXHOJIOTINH B
MYJIbTHIUCIMIUTIHAPHIA  COIllaIbHO-TEXHIYHIN cdepl 1HXKEHEpPHOi IeIaroriki,
TUAAKTAKA BUKJIAJaHHS HAYKOBO-TEXHIYHUX JUCHUIUIIH Ta OCBITHBOI ICHUXOJIOTII,
0013HAHOTO 13 OCHOBHUMU KOHIEMIIISIMH, IM1JIX0/IaMU Ta MI>XHAPOTHUMHU CTaHJAPTaAMU
BUKJIQJIaHHS Ta SKOCTi imkeHepHoi ocBiTH, STEM/STEAM-ocBiTH, KiOepHETHYHOT
MeJaroriku, MPUKIAIHOL COI10IOT1T, KOH(IIKTOIOTIT Ta COIIaIbHOI MCUXiaTpii.

3aBnanns aucumiutinm «llemarorika BUINOT MIKOJIU Ta METOMOJIOTIYHI 3acau
1HKEHEPHOI OCBITH»:

— 03HAHOMJICHHSI CTApPIIOKYPCHUKIB 13 KJIACHYHHMH Ta CYYaCHUMHU METOJIaMHU
HaBYaHHA Ta MEPCHEKTUBHUMU BaplaHTaMU OpraHi3allii HaBYaJIbHOTO MPOIIECY;

— O3HAMOMJIGHHSI CTYJEHTIB 13 NPUKIAAHUMH E€TUYHUMH MpoOJieMaMH
JOTPUMaHHs MI>KHApPOIHUX IPHHIIKITIB OCBITHBOI (educational integrity), akagemignol
(academic integrity), ocBiTHbO-iHCTUTYMIMHOT (institutional integrity) ta ocBiTHBO-
nocaiaHunbKoi (research integrity) noopodectnocti B STEM/STEAM-ocBiTi;

— O3HaWMOMJICHHS MaWOyTHIX BHKJIaJa4iB HAayKOBO-TEXHIUHMX IUCHHILTIH 13
CyYaCHUMH M1KHAPOTHUMH KOHIICTIIISIMHU, KPUTEPISIMU Ta 1 IX0IaMH 0 KOMITJIEKCHOT
OI[IHKU SIKOCT1 BHUIIOI OCBITH Ta 3 BITYM3HSIHOKO peali3alli€l0 CTpaTerii JOTPUMaHHS
SKOCT1 OCBITHBOTO TPOIECY B paMKax HAariIsfoBOi Ta MOHITOPUHTOBOI ISITBHOCTI
HaIlIOHAJIPHOTO areHTCTBA 13 3abe3meueHHs sikocti Buioi oceitu (HA35BO);

— HaBYaHHS MaiOyTHIX (PaxiBIliB 13 iHGOPMAIIHHUX TEXHOJOTIH MTPAKTUIHOMY
BUKOPUCTAHHIO TaKUX IMOTYKHMX METOJIB 1H)XCHEPHO! MUIAKTUKHU SK IUJTAKTUIHA
tpancno3uiis (didactic transposition) Ta memaroriuna pekoHctpykiiis (educational
reconstruction) B mporeci GpopMyBaHHS MPOQECiiiHOi cy0’€KTHOCTI Ta CTAHOBJICHHS
caMOOyTHBOT 0cOOMCTOCTI MaliOyTHROTO BukiIagadya STEM/STEAM-oceiTu;

— 03HAHOMJICHHSI CTY/ICHTIB 31 IIJITXaMH CTAHOBJICHHS Ta PO3BUTKY «TBEPIUX»
(hard skills) ta «m’sikux» (Soft skills) HaBruOK MaliOyTHROTO BUKJIa1a4a;



—3a0e3neueHHs 0a30BOrO pIBHA PO3YMIHHS Ta YCBIIOMJIEHHS MaiOyTHIMH
BUKJIaJ]JayaMy aBTOMAaTH3allli, MpUIago0yayBaHHS Ta KOMII IOTE€PHO-IHTETPOBAHUX
TEXHOJIOTI  TPUHIIMIOBOI  HEOOXIAHOCTI  BUKOHAHHS  TOCTIMHOI  KJIIOMITKOT
IHAMBIAyaTbHOI POOOTH 3ais YCHIIIHOTO (OpPMYyBaHHS Ta PO3BUTKY TaKHX
00OB’SI3KOBUX TMEAAroTiYHUX BIIACTUBOCTEH, sK TmpodeciiHa KOMIETEHTHICTb,
oe3nepepBHa (mocrtiiina) camoocita (lifelong learning), puropuka (oparopchke
MHUCTEITBO), KOMYHIKAOEIbHICTh, €MIIaTisl, TOJCPAaHTHICTh, XapU3Ma, YapiBHICTb,
nejaroriyHa MaCTepHICTh Ta aKTOPChKE MHUCTENTBO, SIKI 1 BU3HAYAIOTh CTaNICTh
(sustainability) Ta no6po6yT (Wellbeing) ocBiTHROrO Mpoliecy Ha BCiX PIBHIX OCBITH;

— PO3IIUPEHHS TUJAKTUYHUX YSBIEHb MallOyTHBROTO BHKJIaJa4ya aBTOMaTH3allil
Ta  KOMIT IOTEPHO-IHTETPOBAHUX  TEXHOJIOTIH MO0 NUIIXIB  €(EeKTUBHOIO
3aCTOCYBaHHS OOUYMCIIOBAILHUX MOXJIMBOCTEH Cy4acHOrO BIIKPUTOIO MPOrPAMHOIO
3a0€3MeUeHHs 10 KOMIT I0TEpHO-MaTeMaTUYHOTO Ta KiOep(}i3MYHOro MOJEIIOBAHHS
KEpOBaHOI OCBITHHOI JUHAMIKH JIs COLIAIbHUX MPOILIECIB, MEPEK Ta CHCTEM;

— IOKJIaJIHE NUIAKTHYHE BUCBITIICHHS CTapIIOKYPCHHKAM IMHPOKOTO CICKTPY
NPUKIAAHUX 1H(GOPMAIITHO-00UHCITIOBAIBHUX 3aJa4 I KEPOBaHUX COLIAJIBHO-
TEXHIYHUX MNPOLECIB Ta CUCTEM, MTOB’ I3aHHUX 3 HEITHINHOIO (PEHOMEHOJIOTTYHOO Ta/abo
CTaTUCTUYHOIO MEPEKHOIO0 JIMHAMIKOI AUAAKTUUYHUX KOMYHIKAIN y TeaaroriyHo-
MICUXOJIOTIUHIA CHUIBHOTI JJi1 BCIX MYJbTUAMCUUIUTIHAPHUX 0OJacTed OCBITHHOT
JISIIBHOCTI Ha PIBHI 1H)KEHEpa-Te1arora Ta iHkeHepa-10CiIiTHUKA;

— nojJaTkoBe (OpPMYBaHHS Yy CTapIIOKYPCHHKIB BIIEBHEHOI 37aTHOCTI JO
MOCJIIOBHOTO, JIOTIYHOTO Ta TBOPYOTO MUCJIEHHS 1 HAJEKHOTO PIBHS ICHUXOJIOTO-
MeJaroriyHoi Ta iHGopMaIitHo-00YHCIIIOBAIBHOI KYJIBTYPH, a TaKOXkK 3a0€3MeUeHHS
PO3LIMPEHHS TPO(DECIHOTO COIIaNbHO-TEXHIYHOT'O KPYT030py 1HKEHEepa-A0CiTHUKA.

IlepenymoBu 1Jis1 BUB4YeHHs aucuuiuiing «[lemarorika BUINOI IIKOJIM Ta
METO/IOJIOTIYH1 3acaay 1HXEHEPHOI OCBITW»: TIONMEPEHE BUBYEHHS CTYJIEHTAMU
mucuuiuiiH - «JlinoBa  putopukay, «llcuxonoris», «TexHonorii  MCUXIYHOT
caMoperyJisiii Ta B3aeMofii», «Coriomnorisy, «®Putocodis», «ETuka Ta ecreTuxay,
«IIpodeciiina ertuka», «lHTEenekTyanmbHa BIacHICTH», «IcTopis VYkpaiHChKOT
KyJnbTypu», «llomitonorisy, «Inpopmartiiini Biinn», «Bumnia Mmarematuka», «Teopis
MMOBIpHOCTEM, HMOBIPHICHI MpPOLECHM 1 MaTeMaThyHa CTaTUCTUKay, «OCHOBU
MeXaTpoHIKN», «KOMI'IOTepHI TEXHOJOrIi Ta MNPOrpaMyBaHHS», «ABTOMAaTH3aLIs
TEXHOJIOTTYHHUX MPOIIECIB Ta BUPOOHUIITBY, «ImeHTudikallis Ta MoIeIt0BaHHs 00’ €KTIB
aBTOMartm3aiii», «TexXHOoNOoris MporpaMyBaHHS CKJIQAHUX CHCTEeM», «Di3ukay,
«EnekTpoTexHika 1 eekTpoMexaHikay, « Teopis aBTOMaTUYHOTO KEPYBaHHS.

MoBa BUKJ/IaIaHHS: YKpaiHChKa.

OO0csAr HAaBYAJIBHOI JMCHMILIIHA Ta MOro PO3MOJUI 32 BHIAMH HaBYAIBHUX
3aHSTh:

— 3arajgbHUAN 00CST ais JeHHOi (opmMu HaBuaHHS cTaHOBUTH 105 rommu /
3,5 kpenut, B TOMYy 4YHUCHi: JIeKii — 18 roauH, mpakTu4Hi 3aHATTS — 18 TOuUH,
caMOCTIifHa po0oTa CTYJIeHTIB — 69 roJiuH; KypcoBa poOOTa — HE TUIAaHYEThCS;

— 3araJibHUil 0o0csAT s 3a04HOi (popmMu HaByaHHs crtaHoBuTH O TommH /
0 xpeauTiB, B TOMy uncii: iekiii — 0 roauH, npakTuyHi 3aHITTS — 0 roAMH, caMOCTiiiHa
pobota ctyaeHTiB — 0 ToJIUH; KypcoBa poOOTa — HE TUIAHY€ThCS.



3. IIporpamMHi pe3yibTaTH HABYaAHHS

Ocsitas xomnoHeHTa OK-2 «Ilemarorika BHIIIOI IIKOJXM Ta METOIOJIOTIYHI
3acaJy 1HKEHEPHOi OCBITH» MOBUHHA c(hOpPMYBaTH HACTYIHI MPOTpamMHi pe3yibTaTu
HAaBYaHH], WI0 TepeadayeHi OCBITHBO-MPOQECIITHOI MPOrpaMoI0  MiATOTOBKH
MAaricTpiB 3 aBTOMaTH3AaIlii Ta KOMIT I0TEPHO-1HTETPOBAHUX TEXHOJOTIH:

IK. 3natHicTh pO3B’sI3yBaTH CKJIAQJHI 3ajJadl 1 TpoOJieMH aBTOMAaTH3allii
KOMIT FOTEpPHO-1HTEIPOBAHUX TEXHOJIOT1H y mpodeciitHii AisIbHOCTI Ta/abo y mpolieci
HaBYaHHS, [0 Mependadyae TPOBEACHHS JOCHIDKEHb Ta/ab0 MPOBaKEHHS
1HHOBAIIIWHO1 JISUIBHOCT] Ta XapaKTepU3y€eEThCs KOMIUIEKCHICTIO Ta HEBU3HAYCHICTIO
YMOB 1 BUMOT.

3K4. 31aTHICTh MpaloBaTi B MI>KHAPOJHOMY KOHTEKCTI.

3K7. 3naTHICTh JIATH CBIJOMO Ta COLIAJIBHO BIAMOBIIAIBLHO 3a PE3yJbTAaTH
NPUMHATTS CTPATET1YHUX PIIICHb.

CKS. 3natHicTh 1HTETpYBaTH 3HAHHSA 3 I1HIIMX Tally3eld, 3aCTOCOBYBaTH
CUCTEMHUH MIAX1]I Ta BpAXOBYBAaTU HETEXHIUHI ACMIEKTH IIPU PO3B’A3aHH1 1HKEHEPHHUX
3a/1a4 Ta NMPOBEJICHHI HAYKOBUX JOCIIIJI)KEHb.

CK12. 3natHicTh ~ Ope3eHTyBaTH  PE3yJbTaTH  HAYKOBO-JIOCHIIHHUIIBKOT
JISIBHOCTI, TOTYBaTH HAyKOB1 IyOJiiKaiii, OpaTu ydacTb y HAyKOBIM AMCKYCIi Ha
HAyKOBUX KOH(EPEHIISX, CUMITO31yMax Ta 31ACHIOBATH IEIaroriyHy JisIbHICTD Y
3aKJ1ajjaX OCBITH.

PHO3. 3acrocoByBatu crieniaiaizoBaHl KOHUENTYyaJlbHI 3HaHHS, 1[0 BKJIIOYAIOTh
CyyacHI HAyKOBI 300yTKH, a TaKOX KPUTHUYHE OCMHUCIIEHHS Cy4aCHUX INpPOOJeM y
cdepi aBTOMaTU3aIll Ta KOMI IOTEPHO-1HTETPOBAHUX TEXHOJIOT1H /I pO3B’sI3yBaHHS
CKJIQJIHUX 3a/1a4 podeciitHol IsITbHOCTI.

PHO6. BinbHO chifikyBaTHcsl JEpKaBHOK Ta 1HO3EMHOIO MOBaMHM YCHO 1
MMCBbMOBO J1J11 0OrOBOpPEHHS MpodeciiiHux mpoOieM 1 pe3yabTaTiB AiSIBHOCTI Y cdepi
aBTOMATHU3Allll Ta KOMIT I0TEPHO-IHTETPOBAHUX TEXHOJIOT1H, Mpe3eHTallil pe3yJbTaTIB
JOCIIKEHb Ta IHHOBAL[IHHUX MPOEKTIB.

PH16. [InanyBaTy 1 BUKOHYBaTH HAyKOB1 1 MPUKIIAIHI JOCIIKEHHS y cdepi
aBTOMaTHU3allli Ta KOMII IOTEPHO-IHTETPOBAHMX TEXHOJIOT1, 00HpaTth e(eKTUBHI
METOIW AOCHI/KEeHb, AapryMEHTYyBaTH BHCHOBKH, TPE3CHTYBaTH pe3yibTaTh
JOCHI/IKEHb.

PH17. Po3po6nsaTtu 1 BHKJIAAaTH CHEIiadi3oBaHl HaBYajdbHI JUCHUIUIIHH Y
3aKja/ax BUIIOI OCBITH.
npodeciiiHiil, meAaroriyHoi 1 HayKOBIN JiSIBHOCTI, BECTH NpodeciiiHy MisIbHICTD 3
ypaxyBaHHSM TIPAaBWJI Ta HOPM OXOPOHU Mpalli Ta 3 HAWMEHITUMU HACIIIKAMH IS
HABKOJIMIIIHBOTO CEPEAOBHIIIA.

VY pesynbTaTi BUBYEHHS HaBUAJIbHOI quctuiuiiau «Ilegarorika BUIIOL IKOJIX Ta
METO/OJIOTIYHI 3acay 1HKEHEPHOI OCBITH» CTYJEHT MOBUHEH MPOJEMOHCTPYBAaTH
JOCTATHIN piBeHb CPOPMOBAHOCTI HACTYIHUX MPOTPAMHUX PE3YIbTaTIB HABYAHHS.

B y3aranbHeHOMY BUTIISAI 1X MOYKHA HABECTH HACTYITHUM YHHOM:

3.1) y Koenimuenii c¢hepi CTy[CHT 31aTHUI MPOIEMOHCTPYBATH:



— IOKJIQJIHE PO3YMIiHHS, 3arajbHe yCBIAOMJICHHS Ta KBali(piKoBaHE MPAKTUYHE
BUKOPUCTaHHS TPUKJIATHUX METOMIB iHkeHepHOi aunaktuku y STEM/STEAM-ocBiTi
IUI aBTOPCHKOT PO3POOKH APY>KHIX-A0-CTYACHTA Ta CTYACHTOLCHTPUYHUX KYPCIB B
pamMKax MiATOTOBKH /0 BHUKJIAJaHHS HAYKOBHX Ta TEXHIYHUX AMCLMILIIH 13 raiy3ei
aBTOMAaTH3allii, MPHIaI00y TyBaHHS Ta KOMIT IOTEPHO-THTETPOBAHUX TEXHOJIOTIH;

— BIICBHCHE BMIHHS aJICKBaTHO, pEJIEBAHTHO, IOCTIOBHO Ta TBOPYO
3aCTOCOBYBAaTH Cy4YaCHI OCBITHI METOAM AWAAKTHYHOI TpaHcmosmmii (didactic
transposition), nmegaroriunoi pekonctpykiii (educational reconstruction), 3mimanoro
naBuanng (blended learning), nepesepuyroro kiacy (flipped classroom) Ta mpoektHo-
opienToBaHoro (mpoektHoro) HapuanHs (project-based learning, PBL) B pamkax
IMIIEMEHTAIIl1 €BPOMEHUCHKUX Ta MDKHAPOHUX CTaHIapTIB BUILO1 IH)KEHEPHOT OCBITH;

— CTIMKY 1HAMBIIyaldbHY 3JaTHICTh JI0 CTYJACHTO-IICHTPUYHOTO IMeaarorigyHo-
MICUXOJIOTIYHOTO MHUCJIECHHS, KOHCTPYKTUBHOI'O OCBITHBO-AUJAAKTUYHOTO YSIBICHHS,
JOIMYCTUMOTO  METOAMYHOTO  y3arajJbHEHHS,  YCIIOHOI  0aratoiTepaTHBHOI
OTIOCEPEAKOBAHOCTI OJCP)KYBAaHUX HOBHX COIIAJIbHUX 3HaHb, KPUTHYHOTO aHAII3Y
00’€KTUBHMX TEpeBar Ta HasBHUX HEOJIKIB ICHYIOUMX AUAAKTUYHMX MIAXOAIB Ta
MICUXOJIOTO-TIEAArOT1YHUX MOJEJIEH, TBOPUOI OLIIHKU T4 CAMOCTIMHOTO CUHTE3Y HOBUX
OPUTTHAIBHUX COLIIAIbHO-TEXHIYHUX 1JIeH, OCBITHIX METOAMK Ta MPOMO3UIIiii;

— BMIHHS KBaMI(PIKOBAHO, SIKICHO Ta CTYJIEHTO-LIEHTPUYHO 3a0e3MedyBaTu
(YHKIIIOHYBaHHS TaKUX KOMIUIEKCHUX, 0araTopiBHEBUX OpraHizaliifHO-TearoriayHux
MPOIIECIB K COIAJIbHO-ETUYHI TPOLECH JIOTPUMAaHHS MDKHAPOJIHUX MPHUHITUIIIB
ocBiTHboi (educational integrity), axagemiunoi (academic integrity), ocBiTHBO-
iHctutymirnoi (institutional integrity) Ta ocBiTHRO-mOCTITHUIIBKOT (Fesearch integrity)
T00pOYECHOCTI B paMKax 3a0€3MeUYeHHs] HOPMAIbHOI OCBITHBOT IMHAMIKU YIPOJOBK
OCBITHBOT IMIUIEMEHTAIII1 JOBTOTPUBAJIOTO Tpoliecy Oe3nepepBHOi (ITOCTINHOT) OCBITH
ta camoocBitu (lifelong learning) 3amns mocsrHeHHs Iiel CTaIOCTI PO3BUTKY
(sustainability) Ta no6po6yTy (wellbeing) ns cninbHOTH CTYACHTIB Ta BUKJIAaviB;

— BIIEBHEHY CIIPOMOKHICTH JI0 JOKJIAJHOTO, aje JI0 MEBHOI MIpU OOMEKEHOTO
aHATITUYHO-1H(OPMAIITHOTO MOIIYKY aKTyaJlbHUX OCBITHIX TPEH[IIB, KOHIIENTIB Ta
(¢bopM oprasizaiii HABYaJILHOTO MPOLIECY, YBAXHOT0 OOpPOOJIEHHS Ta MOPIBHSAIBHOTO
aHaii3y JOCTYMHOI MEJaroriyHoO-MCUXOJIOTIYHOI 1H(OpMaIlll 3 pi3HUX [KEpen, J0
IHIUBIAYaIbHOI MOOYAOBU JIOTIYHHUX Ta MOCHIAOBHUX JIUJIAKTUYHUX BHUCHOBKIB,
YCBIJJOMJICHOTO BUKOPHUCTaHHSI PI3HOMAHITHOIO MaTeMaTH4yHOro dopmaiizmy Ta
KOMIT'IOTEPHOTO CHUHTaKCHUCYy B paMKaxX IHAUBIAYAJIBHOTO TIPOTPECY MO0
3araJiIbHOTO PO3YMIHHSI, 3aCTOCYBAHHSI Ta TBOPUOTO MEPEOCMUCIICHHS MPUKIIATHUX
JETEPMIHICTUYHHUX, UMOBIPHICHUX, CTATUCTUYHUX, CTOXaCTUYHUX, KiOep(Di3ndHUX Ta
iH(hOpMaIIfHO-aBTOMATH3AIIMHAX ~MOJIETICH MJI  COIaIbHO-TEXHIYHOTO  OMHUCY
HEJIIHIWHUX TPOIECiB KEPOBAHOI OCBITHBOI JUHAMIKH Y TUAAKTUYHUX CUCTEMAX;

— 3JIaTHICTh 7O MATEMATHYHOTO Ta TIOCHIIOBHOTO JIOTIYHOTO MHUCIICHHS,
aJIeKBaTHOTO COLIIAJIBHOTO PO3YMIHHS, 1H(OpMAIIHHO-MEPEKHOTO (POPMYITIOBAHHS,
OCBITHBOI 1HTEpIpETAaIlii, TOMyCTUMOI MoAU(IKallli Ta 3aI[iKaBICHOTO JOCIIIKEHHS
JNETePMIHICTUIHUX, UMOBIPHICHUX, CTATUCTUYHUX Ta CTOXACTHUYHHX MATEMaTUYHUX
MoOJieJied TEXHIYHO-COLIAJIbHUX TMPOIECIB Ta KEPOBAHMX KIOEP(PI3UUHUX CHCTEM
OCBITHHOI JMHAMIKM Ta TCHUXOJIOTO-TIEIaroriyHoi  MPOJYKTUBHOCTI, 30Kpema



JUCKPETHUX Ta HemnepepBHUX (EHOMEHOJIOTIUHUX KOMIT I0TePHO-MaTEMaTHUHUX
Mojelield, OOIPYHTOBYBAaHHS PAI[iIOHAILHOTO BHOOPY €(DEKTUBHUX OOYUCITIOBAILHUX
METO/IIB 1 MAXO/IIB JIJIs Kay3aJbHOrO Ta aKay3aJbHOTO PO3B’A3YBaHHS TEOPETUYHHX 1
NPUKIATHUX COIIANbHO-TEXHIYHUX 1H(OPMaLIHHO-KOMYHIKAIIIMHUX 3a7a4 B ramysi
aBTOMAaTH3aIli Ta KOMI IOTEPHO-IHTEIPOBAHUX TEXHOJIOTIH, COLIaTbHO-OCBITHHOTO
IHTEpIIPETYBaHHS OTPUMAHMUX TpapiuHUX, YUCEIbHUX Ta aHATITUYHHUX PE3yJIbTATiB B
[ITbOBUX MPEIMETHUX Taly3sIX MYJbTUIUCIUIUIIHAPHOTO BUKIIAJAHHS HAYKOBHX Ta
TEXHIYHMX JUCHUILIIH Ta KPAIIoro po3yMiHHS CYMIKHOT COIliabHOT JUHAMIKY;

— 3JIaTHICTh HaMaraTucs MOCTIMHO BUUTHUCS B paMKax Oe3rnepepBHOT (ITOCTIMHOT)
ocsitu Ta camoocgitu (lifelong learning), mocnigoBHO, HAMONETIMBO, CACTEMATUYHO 1
[IJIECIPSIMOBAHO OBOJIOJIIBATH CYYaCHUMH TICUXOJOTO-TE€IaroriYyHuMU, METOIUYHO-
TUIAKTHYHUMHA ~ Ta  1HQOPMAIWHO-TEXHIYHUMHM  3HAHHSAMH,  TPUKIATHUMHU
1H(hOpMaIITHO-MEPEKHUMU Ta KOMIT I0TEPHO-MATEeMATUYHUMU MOJIEISIMUA OCBITHBOI
TUHAMIKM Ta TMeNaroriyHoi e(peKTUBHOCTI COIMIATbHO-AUIAKTHYHUX TMPOIECIB Ta
MEJAroriyHuX CHCTEM, pEJIEBAaHTHUMU CY4YaCHUMH MoOBaMHu KiOep(]iznyHoOro
KOMIT FOTEPHOTO MPOTpaMyBaHHsA, OO ’€KTUBHO OLIHIOBATH Ta BIANOBIJIAJIBHO
3a0€e3Me4yBaTH sIKICTh BUKOHYBAHUX PO3PaxXyHKOBO-00UYUCIIOBAIIbHUX, 1a00paTOPHUX
Ta MPAKTUYHUX POOIT, a TAKOX BIAMNOBIIHUX TBOPYUX IHAMBIAyaJIbHUX 3aBJaHb B
pamkax (hopMyBaHHs, CTAHOBJICHHS Ta po3BUTKY «TBepaux» (hard skills) Ta «m’ssxux»»
(soft skills) naBuuox maitOyTHiX Bukiagadie STEM/STEAM-aucuuiuiig;,

— IOCSITHEHHS 3/1aTHOCTI JO YCBILIOMJIEHOTO Ta TBOPYOIO 3aCTOCYBAHHS
JIETEPMIHICTUYHUX, WMOBIPHICHUX, CTATUCTUYHUX Ta CTOXAaCTUYHHUX KOMIT FOTEPHO-
MaTeMaTUYHUX MOJEJIEH JUIsi MEpex)HOro 1HopMaiiitHo-Kibep]i3uyHOro Omnucy
KEpOBaHUX JIUJIAKTUYHUX MPOIECIB y 0araTOpiBHEBUX COIIAIbHO-OCBITHIX CHCTEMAaX
MICUXOJIOTO-TIEAArOriuHOi JIMHAMIKA Ta CTYJIEHTCbKOI HaBYalIbHOI €(EeKTHUBHOCTI
BUIMOBITHO /10 HAsBHUX 00 €KTHBHUX COIIaIbHO-TEXHIYHUX YMOB Ta ICHYIOUHX
0OMEK€eHb, B SIKMX Hapa3l PyHKIIOHYIOTh TUHAMIYHI CUCTEMHU «BUKJIAaul-CTYJCHTH
YOPOAOBXK BHBUEHHS Ta BUKIAJAHHS aBTOMAaTH3allIWHUX, MNPUIAT00yAiBHUX Ta
koM oTepHo-iHTerpoBanux STEM/STEAM-ucrumiin;

— BMIHHS ME€AaroriyH0 BUKOPUCTOBYBATU, OCBITHBO-METOAUYHO PO3POOISATH T
1H(OpMaIITHO-KOMYHIKALIMHO JOCHII)KYBaTH KIOEPHETUYHO-TIEAArOriyHl METOIU Ta
KOMIT FOTEPHO-O0YHMCIIIOBAIbHI AJITOPUTMHU JIs1 €(PEKTUBHOI OOPOOKH COI[10JIOTI4UHO-
OCBITHIX Ta OCBITHBO-TICUXOJIOTIYHUX IAHUX 13 ITUPOKUM IIPAKTUIHUM 3aCTOCYBAHHSAM
iH(OpPMAIIITHO-MEPEKHUX Ta KOMYHIKAIIHHO-OOYUCITIOBAILHUX — MOMJIHBOCTEH
CydacHHUX KiOep(h13MYHMX MOB Kay3aJIbHOTO Ta aKay3aJIbHOTO MTPOrpamMyBaHHS;

— 3JIaTHICTh PO3YMITH MYJbTUIUCIMIUTIHAPHI MiAXOIW HAYKH MPO COIIaIBHO-
TexHi4yHi gaHi (data science) B paMkax MmiAroToBKA MaiOyTHLOTO miepexoay 10 OCBiTH
4.0 (Education 4.0) ta Iaxyctpii 4.0 (Industry 4.0) B xoHTEKCTI HAOYTTS BMIiHHS
kBamiikoBaHo 0OpoOroBaTH OaraToPpakTOpHi COIiaTbHOHAYKOBI JIaH1, 3TJ1aJKyBaTH,
IHTEpHOJIOBaTH, AaNpOKCUMYBAaTH, BI3yaldi30ByBaTH, aHAJI3yBaTH, TIyMayuTH Ta
aJIeKBaTHO y3araJibHIOBaTH YHCEJIbHI, IpadivyHi Ta aHAJITUYHI Pe3yJbTaTH OCBITHHO-
COLIOJIOTIYHUX JIOCHIIPKEHb Ta KOMIT I0TEpHO-MaTeMaTH4YHOro abo iH(opmaniiiHo-
MEPEKHOTO MOJICIIOBAHHS KEpOBAaHOI OCBITHBOI JWHAMIKK JJS JUJAKTUYHO-
MEeJaroriyHuX MPOLECIB y COLIANbHUX Ta TEXHIYHO-COLIAIBHUX CHCTEMaX, a TaKOoX



MeAaroriyHo MePeoCMUCTIOBATH Ta JIPYKHBO-I0-CTYI€HTa MPEACTaBIATH 00poOsIeHl
COLIIANTbHO-TEXHIYHI JaHl AJs [IIbOBOI CTYJIEHTCHKOI ayuTopii Ta HempogeciitHoro
3arajgy CTYJEHTIB MOJOJIIUX KypCIB 3 TMOJANBIIO TUJAKTHYHOI HEOOXITHICTIO
HACTYyIHOTO JOKJIQJHOTO CTYJACHTOIICHTPUYHOTO OOTPYHTYBAHHS 3aIpPOIOHOBAHOTO
colianbHO-1H()OPMALIIHOTO PillIEHHS Ha Cy4aCHOMY JUAAKTHYHOMY PiBHI;

— BMIHHS pO3pOOJISTH BIACHI OPUTIHANBHI AMJAKTUYHI-Ta-METOIUYHI MiTXOIH
U1l €pEKTUBHUX CTYJICHTOLICHTPUYHUX (DOpM opraHizailii HaB4aJIBbHOTO MpOIeCy 13
000B’SI3KOBOIO0  TTOJIAJIBIIIOID  €KCIIEPUMEHTAIBHOI TIEJaroriyHo0  BepHQIKaIlI€ro
OCBITHBOI'O @aBTOPCHKOI'O MiAX0ay B paMkax Bukjiaaganus STEM/STEAM-auctumiis i3
MIMPOKUM 3aCTOCYBAHHSIM TICUXOJIOTO-TIEIarOTTYHUX O0UUCITIOBATBHUX MOXKIMBOCTEH
aBTOMAaTH3allli, KOMyHIKAI[IHHUX Ta KOMIT I0TEPHO-1HTETPOBAHUX TEXHOJIOTIH.

3.2) ¢ aghexmuenin cghepi cTYICHT 3TATHUM:

— KPUTHYHO Ta CIIOKIHHO OCMUCIIIOBATH JICKIIHHUMN, MO3aICKIIMHUN, OCHOBHUN
Ta I0JATKOBUH HaBUAJIHHO-TIPAKTHYHUN Ta HABYAIHPHO-METONYHUN MaTepiall; BUIBHO,
KOMIIETEHTHO, 3Ba)KE€HO, MOCIIIJIOBHO, palllOHAIbHO Ta 0€3 mocmixy OyayBaTH BIacHY
OUAAKTUYHY apryMeHTalilo; OOIPYHTOBAHO Ta TBOPYO 3aCTOCOBYBAaTH BHBYEHI
CTaHAAPTH IHKEHEPHOI OCBITH, METOIA JUTAKTUKHA BUKJIQaHHSI HAYKOBHUX AUCITUILTIH
ta cydacHi ¢opmu opranizamii STEM/STEAM-HaBuampHOro mpolecy y BJIacHIH
MEJAroriyHiil TpaKTULl; a TAKOX KBaJI1(PIKOBAHO Ta TBOPUYO 3aCTOCOBYBAaTH BHBYEHI
JETEPMIHICTUYHI, UMOBIPHICHI, CTATUCTUYHI, CTOXACTHYHI, 1H(POPMaIIHO-MEpEKHI
Ta aBTOMAaTU3AIINHO-KIOEp(I3UUHI KOMIT IOTEPHO-MAaTEMaTUYHI MOJEJl KEPOBAHUX
MICUXOJIOTO-TIEAArOT1YHUX MPOLIECIB Y COIIaIbHUX Ta TEXHIYHO-COLIAIbHUX CUCTEMAX
B paMKax MPOTHOCTHUYHOIO OIUCY PEXUMIB HOPMAJIbHOI Ta MOPYIIEHOi OCBITHHOI
JTUHAMIKA Ta CTIMKOI HaBYajdbHOI €()EKTHBHOCTI INUIAXOM IOOYIOBH 1HKEHEPHO-
MaTEeMaTUYHOTO PO3B’A3aHHS Ta MOAAIBIIOTO TUJAKTUYHO-OCBITHBOIO BUTITyMA4YEeHHSI
oJIepKaHUX  pe3yJbTaTiB  1H(POPMAIIMHO-KOMYHIKAIITHOTO  MOJENIOBaHHS IS
TUAAKTHIHO-METOANYHHX 33]1a4 TUIAKTHKHU TSl Cy9acHOi aBTOMATH3aIlii;

— YCHIIIHO PO3B’SI3yBaTH MPHUKIIAJIHI OCBITHI 3a7a4i 3a0e3Me4YeHHs] CIOKIMHOT,
BpPIBHOBaXKEHOI, JOOpPO3UWINBOi, poOOYOi Ta JPYyKHBOI-AO-CTYJEHTIB HaBUYaJbHOI
aTMoc(epH Ha BIACHUX ayJIMTOPHUX 3aHATTAX B paMKax 3a0e3neyeHHs: (OpMyBaHHSA
«tBepaux» (hard skills) ta «m’sxux» (Soft skills) HaBuuOK CTYIEHTIB 13 JOTPUMAHHIM
npuHIUMiB crajocTi (sustainability) Ta moopooyty (wellbeing) ocBiTHROrO pO3BHUTKY;

— e(eKTUBHO Ta KBaJi(hiKOBAHO PO3B’SI3yBaTH MPHUKJIAJAHI JAUIAKTHYHI 3a7adi
O0OYHUCITIOBAILHOT Ta KIOGPHETHUYHOI IMEJaroriku B paMKax aBTOMATH3AIIHOTO Ta
KOMIT FOTEPHO- IHTErPOBAHOTO COIIAIBHOTEXHIYHOTO OMHCY 1H(OpMAIiHHO-MEPEKHOT
JTUHAMIKA TIeJaroriyHO-TICHXOJIOTIYHUX KEPOBAHUX IMPOIECIB 1T HOPMAJIBHOTO Ta
MOPYIIEHOTO PEXKUMIB HABYAHHS TUISIXOM MPAKTHYHOTO 3aCTOCYBAHHS PO3PaXyHKOBO-
OOYHUCITIOBAILHUX Ta 1H(GOPMAIIITHO-KOMYHIKAIIIHHUX MOXJIMBOCTEH Kay3aJIbHUX Ta
aKay3aJIJbHUX MOB Cy4YacHOTO KiOep(i3M4HOTO NPOrpaMyBaHHS, y TOMY YHCI 13
1HKEHEPHO-OCBITHIM 3aCTOCYBAHHSIM XMapHUX O0YHCIIIOBAJILHUX PECYPCIB,;

— PETYJISIPHO-TIOBCSKJICHHO CITUIKYBATHCS SIK JCP)KaBHOI yKPaiHCHKOIO, TakK i
MIDKHAPOJIHOIO aHTJIIACHKOI0 MOBAaMU SIK YCHO TaK 1 MUCbMOBO, SIK Ha ayJUTOPHUX TaK
1 Ha OH-JIAlH 3aHATTIX, SK Ha OQIMIMHUX OpPraHi3alliifHO-OCBITHIX 3axo0jaX, TakK 1



YOPOAOBK MIXOCOOMCTICHOTO CHUIKYBAaHHS, SIK y HaBYAJbHO-METOAWYHIN, TaK 1y
OCBITHbO-HAYKOBIM MKIUCIMILTIHAPHUX KOMYHIKAaTUBHHUX c(hepax OCBITH;

— peryssipHO, €(EeKTUBHO Ta KBaJi()iKOBAHO CITIBIPAIIOBATH 31 CTyJCHTaMU-
OJTHOTPYITHUKAMH, 31 CBOIMH BHKJIaJadyaMd Ta 31 CIlyXxadaMHd CBOiX BJIACHHUX
ayIUTOPHHX Ta BITAJICHUX 3aHATH B TIPOIIEC] IPYKHBOTO OOTOBOPEHHS JTUAAKTUIHUX
MPOOJIEMHUX MOMEHTIB, 110 BUHUKAIOTh YIPOJIOBXK MPOCITYXOBYBaHHS Ta JTOKJIATHOTO
OOroOBOpEHHs JICKIIMHUX, MPAKTUYHUX Ta/ab0 abopaTOpHUX 3aHATh, IMpPHU
aBTOPCHKOMY BHMKOHAaHHI Ta MPWJIIOAHOMY 3aXHCTI 1HAUBIIYyaaIbHO-CHOPMYITHOBAHUX
TBOPYMX MEAArOTiYHUX Ta PO3PaXyHKOBO-OOUMCITIOBAIBHUX 3aBJaHb 3 JTUJAKTHUYHUX
NMTaHb 1H)KEHEPHOI MeAaroriki; a TaKoXK 1HILIIOBATH Ta OpaTH y4acTh y MPEAMETHIM
JTUCKYCIi 3 TPUKJIAJAHUX OCBITHHO-TICUXOJOTIYHUX MUTAaHb HABYAJIHHOI AMCIUILIIHU
«Ilemarorika BUIOI MIKOJW Ta METOOJIOTIYHI 3aca/Id 1HKEHEPHOI OCBITHY, IPHUUIOMY
IOBHOIO MIPOI0 PO3IUIATH IIHHOCTI OCBIiTHROI (educational integrity), akamemigHoi
(academic integrity), ocBiTHbO-iHCcTUTYMIMHOT (institutional integrity) ta ocBiTHBO-
nocaiTHALBKOI (research integrity) moOpoYecHOCTI Ta ETHKH.

3.3) y ncuxomomopmniit cghepi CTYyJCHT 31aTHUN:

— CaMOCTIITHO aHai3yBaTH 1 OOIPYHTOBAHO OLIHIOBATH OCBITHI NEPCHEKTUBH,
TUIAKTUYHI TIepeBaru, METOJIMYHI CKJIQIHOII Ta MOXJIMBI HEAOJIKU ayJUTOPHOTO
3aCTOCYBaHHS KJIACUMYHMX Ta/a00 HOBITHIX AMJAAKTUYHUX METOMAIB Ta ONTUMAaJbHO
BUOWPATH 10 BUKOPUCTAHHS OJMH 13 ICHYIOUMX CTaHJIAPTIB BUILOI 1HKEHEPHOI OCBITU
JUIA TIPAaKTHYHOI peanizaiii epeKTUBHOrO CTyaeHToleHTpuuHOoro STEM/STEAM-
BUKJIaJIaHHsI OOpaHUX MUTaHb Ta HAMOUIBII peJIeBAaHTHUX METOJIB 1H(OpMaIiiHO-
KOMYHIKaIIHUX, KiOep(Pi3nIHUX Ta KOMIT IOT€PHO-aBTOMATU3AIIMHIX TEXHOJIOT1H;

— MPaKTHUYHO 3aCTOCOBYBaTH MeToaU 3MimaHoro HaB4danHs (blended learning),
nepesepHyToro kiacy (flipped classroom) ta nmpoekTHO-0pieHTOBaHOTO (IIPOSKTHOTIO)
HaBuaHHs (project-based learning, PBL) y STEM/STEAM-ocBiTi;

— [eAArorivHo aHaII3yBaTH 1 CTYJEHTOLICHTPUYHO OLIHIOBAaTH €(EKTUBHICTH
BUOOpPY iH(DOpMaLITHO-MaTEMAaTUUHUX METOJIB Ta KOMIT FOTEPHUX QJITOPUTMIB JJIsi
PO3B’s3yBaHHS 3aBJIaHb 3 OCBITHHOI TMHAMIKH KEPOBAHUX TUIAKTHYHUX TPOIIECIB,;

— e(peKTUBHO, KpEeaTUBHO Ta BIJJIAr0JP)KEHO 3aCTOCOBYBAaTH KOMII FOTEPHO-
IHTErpoBaHi METO/IU, a TAKOX 1HPOpPMaLIHHO-MEPEXHI Ta Ki0ep(i3UyH1 COLIOTEXHIUHI
MoJieli KiOEpHETHYHOI TeJaroriky, I1HXEHEPHOI JTUIAKTUKA Ta TCUXOJOTIYHO-
OCBITHBOT €(EKTHUBHOCTI JIJIi KOMIT FOT€PHO-aBTOMATH3AIIMHOTO OMUCY HETHIMHUX
JTUAAKTUIHUX MPOIIECIB Y MyJIbTHATCHTHUX 1H)KEHEPHO-COIIaJIbHUX CUCTEMaX;

— YCHIIIHO KOHTPOJIOBATU PE3YJbTaTH BIACHUX TICHXOJIOTO-TIEaroriYHIX
3yCUJIb B 1HIWBIIyaJIbHOMY HaBYAJIbHOMY IMpoIleci Ta edeKTUBHO KOPUTYyBaTu (3a
JIOTIOMOTOI0 BHKJIaJlaya Ta CTYJEHTIB-OJHOTPYITHUKIB) IIl OCBITHI 3yCHJUIS 3 METOIO
BUACHOT JIKBiAaImii HasBHUX TMPOOULTIB y 3aCBOEHHI TOMEPETHHLO-BUBYECHOTO
HABYAJILHOTO Ta IUJAKTUYHOIO MaTepiaidy adbo popMyBaHHI yMiHb, BMiHb Ta HABUYOK;

— CaMOCTIMTHO Ta YCHIIIHO 3A1MCHIOBATH JITEPATYypHUH TOILIYK, JOTIYHY
CTPYKTYpHY CHCTEMaTu3allilo, e(pEeKTHUBHE OCBITHE Yy3arajlbHEHHs HaBYaJbHO-
METOJMYHOI0 Marepiany, CaMOCTIHHO pO3pOOJIATH BJIACHI BapiaHTH IEJAroriyHOro
(dhopMyTIOBaHHS Ta MIJIAXH METOAUYHO-TPAMOTHOTO PO3B’S3YBaHHS 1HIUBITyadbHUX
JTUJAKTUYHUX 3aBJIaHb, 4 TAKOXK MPaBUIILHO OOMPATH HANO1IBII palliOHaIbHI 3 HUX.



4. IIporpamMa Ta CTPYKTYpa HaBYAJIbHOI M CHUILTiHA

Jenna ¢popma Hapuyanus — [IBIIIM3I0O

Po3nonia obcary mucrnumiinu «llemarorika BHIOT MIKOJIW Ta METOMOJIOTIUHI
3acaad IHKEHEPHOI OCBITHY 32 BUIAMHU HABYAJIbHUX 3aHATH HABEICHO HUKYC:

By HaBUABHAX 3AHATE Posnoain Mixk yauO00BUMH THXKHSIMU
a00 KOHTPOJIIO 1 > 3 4 5 6 7 ) 9
JI — Jlexui 1 1 1 1 1 1 1 1 1
I1. p. — [IpakTuyni podotu| 1 1 1 1 1 1 1 1 1
JI. p. — JJabopaTtopHi po6. | 0 0 0 0 0 0 0 0 0
Cawm. poboTta 3 3 3 4 4 4 4 4 4
Kontp. pobotu KP1
Monymi Mopyisb 1
KOHThOME 0 MOLVI I1P1 | ITP1 | [TP2 | TTP2 | TTP3 | ITP3 | [1P4 | ITP4 PI;I};SB
OHTPOJIL TO MOAYIIO \prp Al pTpA|PTPA[PTPAIPTPA|PT PA[PTPB|PTPB <Pl
B/ HaBYaIBHHX 3aHSTH Po3noain Mixk ya00BUMH THXKHSIMU
00 KOHTPOITIO 10 | 11 12 | 13| 14 | 15 | 16 | 17 | 18
JI — Jlexui 1 1 1 1 1 1 1 1 1
I1. p. — IlpakTnuni pobotu| 1 1 1 1 1 1 1 1 1
JI. p. — JJabopatopHni po0. | O 0 0 0 0 0 0 0 0
Cawm. poboTta 4 4 4 4 4 4 4 4 4
Kontp. pobotu KP2
Monymi Monyns 1
I1P9
KoHTpois o Mmoayio 1IP5 Pl_l[}})’% Plil}l))% IP7 | 1IP7 | 1IP8 | 1IP8 Prll}l))% PIP(J
P AYTO - IprpB PTPC|PTPC[PTPC[PTPC 1C32
IC31 [IC31 IC32 Kp2

JI — Jlekuis; ITP — npaktuuHa poborTa;
JIP — naboparopna po6oTa;
KP — koHTpoJsIbHA POOOTA;
PI'P — po3paxyHkoBo-Tpadiuna podoTa;

M — moaynse; IC3 — iHIUBIAyaJIbHE CAMOCTIHE 3aB/IaHHS.

Po3noain obcsry auciumiinu «llemarorika BUIOT MIKOJIM Ta METOAOJIOTTYHI
3acaJy 1THKEHEPHOT OCBITHY 32 TeMaMM HABYAJIbLHUX 3aHATh HABEJICHO HIDKYE:




HaitmenyBaHHs pO3ALIiB, TEM Ta TPUMECTPOBHUX
arectamii qucruruiiay «llemarorika BUIOL
IIKOJIM Ta METOJIOJIOT1UHI 3aca 1HKEHEPHO1
OCBITH»

Bcrworo

Posmoin 3a temamu ta
3a BUJIAMU 3aHITh

AyautopHi CamocTt
3aHSATTS pobora

Jlao.

Tema 1. Crpykrypa, oprasizaiis, 3arajibHi
TPEH/IY, COIlaIbHUN BUMIp, TIOJITHKA, €TUKA Ta
HEJIHIWNHA coliajibHa TUHAMIKA
(YHKIIIOHYBaHHS Ta PO3BUTKY CYYaCHHX CUCTEM
BUI0i ocBiTH B YKpaini, €C ta CIIIA.

& | Bceroro
N | Jlekl
N | TTpakr.

Tema 2. Illnaxu cCTaHOBJCHHS Ta PO3BHUTKY
Takux Npo(deciiHuX BIACTUBOCTEH, «TBEPIUX»
(hard skills) ta «m’sxkux» (soft skills) maBmuox
MalOyTHBOTO  BHKJIaJaya sIK  IpodeciiiHa
KOMIIETEHTHICTh,  Oe3nepepBHa  (MOCTIHHA)
camoocsita (lifelong learning), puropuka
(opaTopchke MHUCTEITBO), KOMYHIKaOCIIBHICTD,
eMIIaTis, TOJCPAHTHICTh, Xapu3Ma, YapiBHICTb,
nejaroriyda  MalCTepHICTh Ta  aKTOPChKE
MHUCTEUTBO, SIKI 1 BH3HAYalOTh COIIAJIbHO-
npodeciiiHy  KOMYHIKaliiiHy  €(QEeKTUBHICTh
nearora.

Tema 3. IlpuHOMIHM SKOCTI BHIIOI OCBITH.
[Tinxoau, koHuemiii, ctpaTerii Ta nomtuku €C,
CIHA Ta VYKpaiHM 1IOJ0  BU3HAYECHHS
e(eKTUBHUX IHTETPAIbHUX KPUTEPIiB IS
KOMILJIEKCHOT'O Ta 00’ €KTUBHOTO BUMIPY SIKOCTI
BHIIIOI OCBITH. BiTuUM3HsAHA IMILIEMEHTALS
MI>XKHApOTHOTO OCBITHHO-MOHITOPHHTOBOT'O
TIOCBITY B pamKax CTBOPCHHSI Ta
(yHKIIOHYBaHHd B YKpaiHi HalllOHAJIbHOTO
areHTCTBA 13 3a0€3MeYEHHS IKOCTI BUILOT OCBITH
(HA3ABO).

Tema 4. IlpuknagHi €eTUYHI MUTaHHS OCBITHHOI
(educational integrity), akamemiunoi (academic
integrity), ocBiTHbO-iHCTUTYLIHHOT (institutional
integrity) Ta ocBITHBO-AOCTITHHUIIBKOI (research
integrity) moOpouyecHOCTI Ta HECYNEepEeUYHOCTI
(consistency) K0XHOTO 3 y4aCHHUKIB OCBITHBOTO
Ta OCBITHHO-HAYKOBOI'O IMPOLIECY: CTYJCHTIB,
BHKJIaJladyiB,  HAYyKOBIIB, IHDKEHEpiB ~ Ta




anminictpamii BUIlly Ha Bcix opranizamiiiHo-
YOPABITHCHKHUX PIBHAX Ta MOCAIAX.

Tewma 5. ComiaabHOHAYKOBI Ta 3arajJbHOHAYKOBI
miaxoau hi (0] OTHCy XapaKTePUCTHK
«HOPMAJIBHOT0Y» TPOIIECY OCBITH 3a B1JICYTHOCTI
CYTTEBUX TMOPYIIEHbh Ta 3HAYHUX 30ypECHb.
Criiika cormiajbHa JWHAMIKA «3aJ0BLIHHO»-
KEPOBAHOT'O OCBITHHOT'O MPOIECY 332 HASBHOCTI
HaBYaJIbHOI'O 1HTEpECY, KOMYHIKaTUBHOI
B3a€MOJIl, MIDKOCOOUCTICHOTO Jiajiory Ta
NPUHIIMIIOBOTO  B3a€MOMNOPO3YMIHHS ~ MIX
BUKIamayeM Ta  cryngeHtamu.  CraiicTh
(sustainability)  ocBiTHROrO  pO3BHTKY Ta
n06pooyr (wellbeing) ocBiTHROT CHiTBHOTH.
CtBOpeHHs CIPUSATINBUX OCBITHBO-
MICUXOJIOTIYHUX ~ yYMOB  JUIS  YCIHIIIHOTO
dbopmyBaHHS eMIaTii, «TBepAuX» (1HKEHEpHO-
npodeciiiHux) Ta  «MSIKUX»  (COILaJIbHO-
KOMYHIKaI[IHHUX) HaBU4YOK y cTyaeHTiB BUIy.

Tema 6. Kmacuuni  meTomum  iHXKEHEPHOI
TUTAKTHKH TUIAKTHIHA TPAHCTIO3UITIS
(didactic  transposition) Ta memaroriuHa
pexonctpykiis  (educational reconstruction).
EnemMenTn cydacHUX CTYIAEHTO-IIEHTPUIHUX
HEKJIACUYHHUX OCBITHIX KOHIEIIINA, I1IXOMIIB,
METOJ[IB Ta TEXHOJOTIM. MeToau 3MiIaHoro
naBuanHs (blended learning) ta nmepeBepayToro
kiacy (flipped classroom). Meroau mpoekTHO-
OpI1EHTOBAHOTO (IpOEKTHOTO) HaBYAHHS
(project-based learning, PBL).
MynapTUaMCHUILTIHAPHI OaraTtopiBHEBI MiAXOAN
10 Oe3nepepBHOI OCBITM B paMKax peasizarlii
kounemnmii STEAM  (Science, Technology,
Engineering, Arts, and Mathematics), STEM
(Science, Technology, Engineering, and
Mathematics) ta Education 4.0 (Ocsita 4.0).
JlnmakTuka BUKIIaJaHHS HAYKOBUX Ta TEXHIYHUX
TUCIIATLIIH y rajgy3sx aBTOMAaTH3allll,
MpUIIaI00y Iy BaHHS Ta KOMII IOTePHO-
1HTErPOBAHUX TEXHOJIOTIH.

16

12

Tema 7. Mi>xkHapo/iH1 Ta €BPOIENUCHKI CTaHIapTH
EAFSG, CDIO Ta NCEES Ttexuiuynoi Tta
1HKeHepHoi  ocBiTU. [lpakTnuHa po3poOKa

14

10




cwiadyciB Ta poOOYMX MporpaM HaBUAIBHHUX
OUCHMIUTIH 13~ ypaxyBaHHSIM  Cy4YacHHUX
1H)KEHEepHO-OCBITHIX cTanAapTiB. Iligxoam mo
PO3pOOKH OpPUTIHAIBHUX OCBITHIX IpOTrpaM B
paMKax 3acToCyBaHHS TakcoHoMii biryma Ta-a6o
JIyONmHCBKMX ~ JACCKPUIITOPIB 1O  IOJAHHS
NPOrpaMHUX PE3yJIbTaTiB HABYAHHS.

Tema 8. Enementu ekcrpemanbHOI MeAarorik,
MICHUXOJIOT11, KOH(ITIKTOJIOT11, COIllaIbHOT
ncuxiaTpii, TNCUXoTeparii Ta peaduLTIToNOoT].
CorriaTbHOHAYKOBI Ta 3aTraJIbHOHAYKOBI TT1IXOTH
70 OINHUCY XapaKTePUCTHK «IPOOIEMHOTO)
nporecy ocitu. Ilopymena Tta/abo 30ypeHa
colriajibHa JTUHAMIKa «HE3aJJ0BUIHHON»-
KEpOBAaHOTO OCBITHBOTO MPOIIECY 3a BIJACYTHOCTI
HAaBUYAJBHOTO 1HTEpeCy, MpHU MOPYLICHHSIX
KOMYHIKaTUBHOI ~ B3a€MOJil, Y  BHUIAJKax
BIJICYTHOCTI MI)KOCOOMCTICHOTO [1aJiory  Ta
HEJOCTaTHBOIO  B3a€EMOIIOPO3YMIHHS  MIXK
BUKJIaJ]aue€M Ta CTyJCHTAaMHU 32 YMOB 3HAYHOTO
30BHIIIHBOIO  COLIAJBHOTO THUCKY  (BiiHa,
OKYyTallisl, TaHJIeMisl, CTaH 3JI0POB’ s, 0COOUCTI Ta
poauHHI  Herapa3au) — Ta/abo  OCBITHBO-
MICUXOJIOTIYHOTO THUCKY (3aBEJIMKI HaBYalbHI
HAaBAHTAKECHHS, 3HAYHA aMOILIMHICTh YYaCHUKIB
OCBITHBOTO Tmporecy). IlcuxorepaneBThuHi Ta
OCBITHBO-KOPUTYBaJIbHI ~ (PYHKIIi  BHKIJIagadya
BUIlly B pamkax peami3zaiii cnpo0 moOyaoBu
KOMYHIKAIIi1 3 «IIpOOJIEMHUMI CTYJACHTAMH.

14

10

Tema 9. IligBumenHst €eKTUBHOCTI 3aHATH 13
BUKOPUCTAHHAM  HAasBHUX  1H(QOpMALIIHO-
KOMYHIKAIIITHUX TEXHOJIOTIM Ta TEXHIYHUX
3aco0iB HaBuaHHA. CydvacHl 1HpOpMaLIiHO-
OOUHCIIIOBANIbHI  MIAXOAU JO KOMIT IOTEPHO-
MaTeMaTHYHOTO  MOJICIIOBaHHS  KEpOBaHOI
COITIaJIbHOI TMHAMIKHY THTAKTHYHUX IPOIIECIB Ta
cucteM. CydacHi MIIXOOW Ta  METOIU
KiOepHEeTUYHOT Ta iH(pOopMmarIiiiHo-
OOYHCIIIOBAJIBHOT ~MENaroriki. 3acTOCYBaHHS
Teopii 1H(DoOpmarllli, MeTOAIB aBTOMATHUYHOTO
VOpaBIiHHS Ta TMOJOKEHb TEePMOJUHAMIKA
HE3BOPOTHHUX IPOIIECIB 10 ONMUCY HOPMAJIHLHOTO
Ta MOPYIICHOTO PEKHUMIB OCBITHHOT JUHAMIKH.

16

12




Beworo 105] 36 | 18 18169 | 12
Jleknii 3 [IBIIIM3IO
No 3MICT TeM, JEKIIH, TUIAKTHYHUX 3ac001B. INonun [Jlitepa-
JICKIT 3aBnanusa Ha CPC (mu./3.)| Typa

1 2 3 4

1 [Jdekwmis1l: Crpykrypa, oprasizaiis, 3araipHi Tpenmu,| 2/0 | [1-4,
CoOIllaJIbHUM BUMIp, TIOJITHKA, €THKA Ta HEJIHIMHA colllajibHa 16, 58,
nuHaMiKa (YHKI[IOHYBaHHS Ta PO3BUTKY CYYaCHUX CHCTEM 148,
BUIIOi OcBiTH B YKpaini, €C ta CIIIA. 158-
3acmocogyrombcsi  a8MOpcbKi  CAAUOU  OPULTHAILHUX 159,
PowerPoint npezenmayiu ma mya16mumeOoiunHuil npoeKmop. 165]
CPC1. PoGoTa BUKIJIa/1aua Ta CTYJICHTA, HABYAHHS Ta OCBITA

2 |Jexmis 2: Ilnsgxu cTaHOBIIEGHHA Ta po3BHTKY Takux| 2/0 [8-9,
npodeciiianx BiaactuBocted, «TtBepaux» (hard skills) Ta 13, 27,
«M’sikux» (Soft skills) HaBu4OKk MalOyTHHOTO BHKIIAJaya SK 124-
npodeciiiHa  KOMMETEHTHICTh, Oe3mnepepBHa  (MOCTIHHA) 125,
camoocsita (lifelong learning), putopuka (opaTtopchke 148-
MHUCTEITBO), KOMYHIKAOCIIbHICTh, €MIIATis, TOJEPAHTHICTb, 153,
Xapu3Ma, 4apiBHICTb, MIEJarorivHa MaMcTepHICTh Ta aKTOPChKE 161-
MUCTEITBO, SKI 1 BHU3HAYAIOTh COLIAIbHO-TIpodeciiiny 164]
KOMYHIKAaI[IiHy €(eKTUBHICTh MEAarora.
3acmocosyromecsi  asmopcwbKi  crauou  OpUSIHATbHUX
PowerPoint npezenmayiu ma mya1omumeOoiuHull npoeKmop.

CPC2. BruuB npodeciitHux, T0ChKUX SKOCTEH 1 aKTOPCHKOTO
o0pa3y BUKJIaJaya Ha sIKICTh Ta €)EKTHUBHICTh MPOLECY OCBITH.

3 |Jekmist 3: Ilpunmmnm sxocti Bumoi ocsith. Iligxomm,| 2/0 |[[2,5-7,
KoHIIenIii, ctparerii Ta momituku €C, CIIIA Ta Ykpaiau moao 12, 15,
BU3HAYCHHS €(EKTUBHUX I1HTErpaJbHUX KPUTEPIiB IS 17, 39,
KOMILUIEKCHOTO Ta 00’€KTUBHOT'O BUMIPY SIKOCTI BHIIIOT OCBITH. 50, 57,
BiTuu3HsiHa  iMIuieMeHTalisi ~ MDKHApOJAHOTO  OCBITHBO- 117,
MOHITOPUHIOBOTO  JIOCBIy B paMKaxXx CTBOPEHHS Ta 120,
¢yHKIiOHYBaHHST B YKpaiHli HaI[lOHAJFHOTO AareHTCTBa 13 138-
3abe3mneueHHs skocTi Buioi ocBitd (HA3ABO). 140,
3acmocogyromucs  a8MOPCubKi  CAAUOU  OPUCTHANbHUX 153-
PowerPoint npezenmayiii ma mya1emumeOoiiHuil npoeKmop. 156,
CPC3. Kputepii Ta xapakTEpUCTUKHU SIKOCTI OCBITH. 165]

4 |Jlekuis 4: TpuknanHi eTuuHi nTuTaHHsa ocBiTHBOI (educational]l 2/0 | [4, 17-
integrity), akamemiunoi (academic integrity), oOCBITHBO- 19, 29,
incrutyminoi  (institutional  integrity) Ta  ocBiTHBO- 36-37,
nocaigaunbkoi  (research integrity) moOpouecHocTi Ta 39, 41-
HecynepeunocTi  (CONSistency)  KOKHOTO 3 yYaCHHUKIB 43,55,




OCBITHBOTO Ta OCBITHHO-HAYKOBOT'O TIPOIECY: CTYACHTIB,

58, 63,

BHKJIaJ]a4uiB, HAYKOBIIIB, 1HKeHepiB Ta anMiHicTpaiii BUIlly na 85,
BCIX OpTaHi3aliifHO-yNPaBIIHCHKUX PIBHAX Ta MOCaIaXx. 152-
3acmocogyrombcsi  a86mMoOpchbKi  CAQUOU  OPULIHAIbHUX 156,
PowerPoint npezenmauyiti ma mya1emumeOoiiHuil npoexmop. 158]
CPC4. [1oOpouecHICTh Ta ETUYHICTh Y OCBITI. XapaKTEPUCTUKU

Ta KPUTEPii OCBITHHOI Ta JOCTIAHUIIBKOT TOOPOUECHOCTI.

Jlekmis 5: CoriaIbHOHAYKOBI Ta 3arajlbHOHaykoBi miaxoau mo| 2/0 |[11, 13-
OMHCY XapaKTEPUCTHK «HOPMAJIBLHOTO» TMPOIECY OCBITH 3a 15, 18,
BIJICYyTHOCTI CYTTEBHUX MOPYIICHb Ta 3HaYHHUX 30ypeHb. CTilika 22-26,
colianpHa AMHAMIKA «33/J0BLILHO»-KEPOBAHOTO OCBITHHOTO 28-29,
MPOLIECY 32 HAsBHOCTI HABYAJIBHOTO 1IHTEPECY, KOMYHIKaTUBHOT 31-34,
B3a€MOJI1, MI>KOCOOUCTICHOTO [iajory Ta MPHHIIMIIOBOTO 40-41,
B3a€EMOIIOPO3YMIHHS MDK BHKJIAQJadueM Ta CTYJICHTaMH. 43-51,
Cramicts (Sustainability) ociTHbOr0 po3BUTKY Ta H00pOOYT 54-55,
(wellbeing) ocBiTHBOI croinbHOTH. CTBOPEHHS CHPHUATINBUX 59, 64-
OCBITHBO-TICUXOJIOTIYHUX YMOB JIJIsl YCHIIIHOTO (hOpMYBaHHS 69, 73-
eMIartii, «TBepaAux» (IHKEHEPHO-NPO(DECIMHUX) Ta «M’ AKUX)» 74,81,
(comianbHO-KOMYHIKalIMHUX) HAaBUYOK y cTyAeHTiB BU]y. 86-89,
3acmocosyrombcss  a8MOpcbKi  caauou  OPUCIHATbHUX 91-98,
PowerPoint npesenmayiti ma mynbmumeOoiliHull npoeKmop. 100-101
CPC5. Crammit  T1a  30ypeHud  OCBITHIM  mpoLEC. 103-107
XapakTepuCTUKH 1 KpHUTEpii cTamocTi Ta M00poOyTy s 110-113
OCBITHBOI CH1JILHOTH. 114-116
Jekuisn 6: Knacuuni wMeroam  imkeHepHoi mmmaktukw:| 2/0 | [6, 11,
aumakTHuHa — Tpadcoosuiis  (didactic  transposition) Ta 23-25,
nemarorivuHa pekoHcTpykiiis (educational reconstruction). 28, 32,
EneMeHTH cy4acHUX CTYJEHTO-UEHTPUYHUX HEKIACUYHUX 34-37,
OCBITHIX KOHIICMI[IM, MIJXO/IB, METOMIB Ta TEXHOJOTIH. 40-41,
Meronu 3mimanoro HapuanHs (blended learning) Ta 43-45,
nepeepuyToro kiacy (flipped classroom). Metoau npoekTHO- 48, 55,
opieHTOBaHOrO  (IpOEKTHOro) HaByaHHs  (project-based 64,71,
learning, PBL). MynbTuauciuiuiiHapai  OaraTopiBHEBI 74, 76,
migxoan a0 Oe3nmepepBHOT OCBITH B paMKax —pearizarii 83-84,
kouuenuiii STEAM (Science, Technology, Engineering, Arts, 86-88,
and Mathematics), STEM (Science, Technology, Engineering, 91-101,
and Mathematics) ta Education 4.0 (Ocgita 4.0). /Iunaktrka 103-
BUKJIAJIaHHA HAyKOBUX Ta TEXHIYHHX IUCITUIUIIH Yy Tally3sXx 106,
aBTOMAaTH3alIll, MpUIaio0y IyBaHHS, iH(opMariitHo- 111-
KOMYHIKAI[IHHUX Ta KOMIT FOT€PHO-THTETPOBAHUX TEXHOJIOTIH. 113,
3acmocogyromucs asmopcvKi  caanou OPUSTHANTbHUX 116,
PowerPoint npezenmauiti ma myaomumeOiunuil npoexmop. 118-




CPC6. OcHoBHi 3ama4i Ta METOAU I1HXKEHEPHO! IUJAKTUKH. 119,
OCHOBHI TPUHITUIIN METOY AMIAKTUIHOI TPAHCTIO3HITII. 142]
Jlekuis 7: MixHapoaHi Ta eBpomeicbki cranmaptu EAFSG,| 2/0 ([2,5, 7,
CDIO ta NCEES Texniunoi Ta iHxeHepHOi ocBiTH. [IpakTHuHa 12, 15,
po3poOka cuiadyciB Ta poOOYMX TMporpaM HaBYAIBHUX 28, 33,
JUCHUIUTIH 13 ypaxXyBaHHSM CYYaCHHMX 1H)XEHEPHO-OCBITHIX 41, 45-
cranaptiB. Ilizxonu 10 po3poOKK OpUTiHAIBHUX OCBITHIX 47,53,
mporpaM B paMKax 3acTOCyBaHHS TakcoHomii biyma Ta-abo 55, 57,
JlyOmiHCBKMX  JIECKPUNTOPIB A0 TMOAAHHS MPOrPaMHUX 83, 88-
pe3yJIbTaTiB HAaBYaHHS. 89, 91-
3acmocosyrombcss  a8mMoOpcbKi  caauou  OPUCIHATbHUX 96, 101,
PowerPoint npezenmayiu ma mya16mumeOoiunHuil npoeKmop. 111,
CPC7. OcHoBHi 3acaau, IOJIOKEHHS Ta BAMOTH €BPOIEHCHKUX 120-
Ta MDKHAPOJHUX CTaHJAPTIB BUIO1 1IHKEHEPHOT OCBITH 123,
140]
Jlekuis 8: EnmemenTn excTpeManbHOl memaroriku, ncuxosorii,| 2/0 | [4, 10,
KOH(JIIKTOJIOTi, COLIaJIbHOI TCUXIaTpli, MCUXOTepamii Ta 16, 30-
peabumitonorii.  CollaJbHOHAYKOBI Ta  3arajbHOHAYKOBI 31, 49,
MiIXOAW A0 OMHUCY XapaKTEPUCTHK «IIPOOIEMHOTO0» MPOIECY 53, 56,
ocBitu. Ilopymena Tta/abo 30ypeHa coilliadbHa JUHaMiKa 61-62,
«HE3aJ0BITHHO»-KEPOBAHOTO  OCBITHROTO  TIpoIleCy  3a 68-70,
BIICYTHOCTI HABYaJIbHOIO IHTEPECY, MpU MNOPYIIEHHAX 72, 75-
KOMYHIKaTHBHOI ~ B3a€MOJii, y BHUIIQAKax BIACYTHOCTI 80, 82,
M1’)KOCOOHCTICHOTO Jiajgory Ta HEJIOCTAaTHLOT'O 85, 90,
B3a€EMOIIOPO3YMIHHS MK BHKJIaJa4eM Ta CTYJCHTaMH 32 YMOB 96, 99,
3HAYHOTO 30BHINIHBOTO COIIAJILHOTO TUCKY (BiifHA, OKyMaIlis, 102,
MaHJeMisl, CTaH 3JI0POB’Sl, OCOOMCTI Ta POJWHHI HeTapasiu) 108-
Ta/abo OCBITHBO-TICUXOJIOTIYHOTO THCKY (3aBEJIMKI HaBYaJIbHI 110,
HaBaHTaXCHHS, 3Ha4YHA aMOIIIHHICTh YYaCHHKIB OCBITHBOTO 112,
npouecy). llcuxorepaneBTHyHI Ta OCBITHBO-KOPHUTYBaJIbHI 114-
¢ynkuii Buknamaya BHWIly B pamkax peanizaiii cnpo6 115,
moOy10BU KOMYHIKalIli 3 «IPOOJIEMHUMM CTYIEHTAMH. 143-
3acmocogylomucs  A8MOPCubKi  CAAUOU  OPUCIHANbHUX 147,
PowerPoint npezenmayii ma mya1emumeOoiunHuil npoeKmop. 157-
CPC8. opaaui nNcUXOJOTiYHI Ta MCUXOTepaneBTHUHI (PyHKIII 160]
y ipodeciitHiil misutbHOCTI BukiIagada BH3
Jekuist 9:  Ilimumienns  edexktuBHocTi  3amats i3] 2/0 [[15, 20-
BUKOPUCTAHHSM HasBHUX 1H(OpMAIIHO-KOMYHIKAIIMHIX 21, 26,
TEXHOJIOTIM Ta TexXHIYHMX 3aco0iB HaByaHHs. CydyacHi 31, 37,
1H(popMaIiitHO-00UHCTIOBAIBHI MIAXOAU 10 KOMI FOTEPHO- 44-45,
MaTeMaTUYHOTO aBTOMATHU3allITHOTO MOJICITFOBAaHHS KEPOBAHO1 49, 52,
COIIIaJIbHOT JUHAMIKM JUJIAKTHUYHUX TIPOIIECIB Ta CHUCTEM. 54, 56,
CyyacHi MiIX0AH Ta METOM KIOEpHETHUYHOI Ta 1HPOPMaLIifHO- 62, 65-




00YHCITIOBAJILHOT [I€IarOT1KH. 3acTocyBaHHS Teopii 66, 68,

iHpopMmarlii, METOAIB aBTOMATHYHOTO YIpPaBIIHHSI Ta 70, 72,
MOJIO’KEHb TEPMOJIMHAMIKM HE3BOPOTHHX IPOIIECIB J0 OMUCY 75, 71-
HOPMAaJILHOTO Ta MOPYILIEHOT0 PEKHUMIB OCBITHBOI TMHAMIKH. 80, 82,

3acmocogyrombcsi  a8MOpchbKi  CAQUOU  OPULIHAILHUX 84, 86-

PowerPoint npezenmayiti ma mya1emumeOoiiHuil npoexmop. 87, 90-
CPC9. HopMmanbHa Ta mopyliiieHa KepoBaHICTh MeJaroriyHoro 102, 107
IpoIIeCy IS JMHAMIYHOT CUCTEMHU BUKJIAau-CTYACHT 3 TOUKH 110, 117
30py METO1B aBTOMAaTUYHOTO Ta ONTUMAJILHOTO YIIPaBIIIHHS. 114-116
143-144

157]

Yceworo sekminaux roaud 3 aucuurutiaya [IBIIIM310 18/0

Temu npaktuunnx 3anaTh 3 [IBIIM3I0

Merta nmpaktuunux po0iT 3 nucuuruiiay [IBIIM3IO — edexTuBHE 3aKpinieHHS
MoTnepeHbO-0MaHOBAHUX MYJIBTHINCIMIUTIHAPHUX TEOPETUYHUX 3HAHB 3 T1€JIarOTiKH,
MICUXOJIOT1i, NUJAKTAKU Ta METOJMKW BUKIIAIAaHHS 1 YCHIIIHE 3100yTTS HAaBUYOK
OI[IHIOBAHHSI HABYAJILHOI IMHAMIKH, OCBITHBOI SIKOCTI Ta MEAaroridyHoi e(peKTUBHOCTI
KEpOBaHUX JUJAKTUYHUX IPOIIECIB B COLIAIbHUX Ta COILIaIbHO-TEXHIYHUX CUCTEMAX.

No
Po0

No
Temu

Yuc.

ron

HaiiMeHyBaHHSI PaKTUYHOI POOOTH
3 nucuuriiny [IBIIM3IO

JliTep
aTypa

1

1

2

AyautopHe OOroBOpEHHS Ta CHUIbHE 31 CTYyJAEHTAMH TPYNH
3alOBHEHHS BEJIMKOI MNOpIBHsUIbHOI TaOmuui [lpTabl nms
OazamopieHeo20 3iCMAagieHHs CMPYKMypu ma NpUuHYunie
@DYHKYIOHYBAHHA cucmeM CYYacHOoi euwoi oceimu B YKpaiHi,
CIIA, kpainax €C, miBaeHHO-cxigHO1 A3ii, bauspkoro
Cxony, Jlatuncekoi Amepuku Ta Adpuku Ha OCHOBI
nonepeorboi 0OMAWHbOI Ni020MO6KU KOKHUM 31 CTYJCHTIB
aKaJieMiyHO1 TPYNHU JOKJIAJHOI Ta TPYHTOBHOI AUCBMOBOI

00nosidi Wooo ocobauBocmell 0C8IMHLOI cucmemu NeeHoI

oepaicasu B paMKax 1HAUBITYaIbHOI CTYIEHTCHKOI MIATOTOBKH
710 TIEPIIIOTO MPAKTUYHOTO 3aHATT.

"|57-58

[2, 6-7
15, 20
06, 28
32, 34
36, 39
43, 48
50-51

89,
103-
108,
165]

AyautopHe oOroBOpEHHS Ta CIUIbHE 31 CTYyJACHTAMH TPYNH
3aIIOBHCHHS BENHMKOI MOpiBHsIbHOI TaOmmii IIpTa62 ms
bazamopieHeo20  3iCMAGNEeHHs PI3HUX — AbIMEPHAMUGHUX
kaacugpikayiu ons «meepoux» (hard skills) ma «w sicux» (Soft
skills) wasuuox Onsi TakuMX COMMIOTEXHIYHHUX MPOQECiid sIK
IHCMPYKMOP-8UKIA0AY, — [HICEHEP-PO3POOHUK,  MeHedicep-
ynpasnineyb ma  Oi3HecMeH-poboOmodaseyb Ha  OCHOBI
nonepeonboi 0OMawHb0i Ni020MOBKU KOKHUM 31 CTYJ/ICHTIB

aKaJeMIYHOl TPYNM JOKJIAAHOI Ta IPYHTOBHOI AUCbMOBOL

[41 61
8-10,
13, 16
27,31
53, 69
85, 88
96,
103-

105,




00nogidi w000 00HO20 (3 MOJCIUBUX, TPEICTABICHUX Y
HAaBUAJBHIA Ta TEPIOOUYHIN  JiTeparypi, eapianmis
kaacughpikayii «meepoux» (hard skills) ma «w’axux» (Soft
skills) rnasuuox B pamkax IiHAMBIAyaJbHOI CTYAEHTCHKOI
HiZITOTOBKY JIO IPYTOTO MPAKTHYHOTO 3aHSATTS.

120,
145-
146,
149-
156,
161]

AynutopHe OOTOBOpPEHHSI Ta CIIJIbHE 31 CTYJIEHTaMHU TPYIU
3alOBHEHHS BENUKOI mopiBHsIbHOT Tabmumi [IpTa63 s
OazamokpumepianbHo20o 3icmaenenHs ICHYIOUHX
aIbTEPHATUBHUX NIOX00I8 MA CYYACHUX KOHYenyitl 00 OYIHKU
saKkocmi oceimubozo npoyecy B Ykpaini, CIIA, kpainax €C,
MiBICHHO-CX1MHOI A3ii, bmuspkoro Cxoxy, JlatuHCBHKOI

Amepuku Ta AQpUKH Ha OCHOBI nONEpeoHboi 0OMAUHbOL

ni02omo6xku KOXHUM 31 CTYJIEHTIB aKaJeMIYHOI Tpymu
JTOKJATHOI Ta TIPYHTOBHOI nuUCbMOB0I 00noGidi U000
IHOUBIOYAILHUX 0CODIUBOCMEN MA KpUmepiié HAYiOHATbHO2O0
nioxody 00 cmanoapmu308anoi ma/abo yHighikoeaHoi oyinKu
AKOCMI  0CBIMHBLO20 Npoyecy nesHoi Oepaiicasu B paMKax
IHIUBIYyaIbHOI CTYJEHTCHKOI TMIJATOTOBKH JO TPEThOTrO
MPAKTUIHOTO 3aHSTTS.

[2, 6-
7,12,
15, 21
D6, 28
D9, 33
84, 39
51, 55
57, 89
128,
152-
156]

AyautopHe OOrOBOpPEHHS Ta CHUIbHE 31 CTYyJACHTAMH TPYNH
3alOBHEHHS BEJIMKOI MNOpIBHsUIbHOI TaOmuui [lpTad4 nns
OazamokpumepianbHO20o 3icmaeneHHs ICHYIOUHX
aIbTEPHATUBHUX NIOX00I8 MA CYYACHUX KOHYenyiti 00 OYIHKU
npuxknaonux emuyHux numanv oceimuvoi  (educational
integrity), axademiunoi (academic integrity), ocseimuwo-
incmumyyiunoi  (institutional  integrity) Tta  oceimmuvo-
oocnionuyvkoi  (research integrity) oobpouecnocmi ma
necynepeunocmi  (CONSISteNCy) ozs  IHTETpaibHOI  OIIHKH
JUSITBHOCTI KOKHOTO 3 YYaCHHUKIB OCBITHHOTO Ta OCBITHBO-
HAayKOBOTO TIPOLIECY: CMYOeHmis, 6UKIaoauis, HAayKosyis,
iHoicenepie ma aominicmpayii BUIIly Ha BCiX opraHi3aiiiHoO-

YOPaBIIHCBKUX PIBHIX Ta MOCaJaX Ha OCHOBI nonepeoHvoi

0OMawHbOI Ni020MO6KYU KOKHUM 31 CTYJIEHTIB akaJeMIYHOi
Ipynu AOKJIAIHOI Ta IPYHTOBHOI HUCbMOBOI 00N08ioi w000
00HO20 13 MOJCIUGUX, TIPEICTABICHUX Y HOPMATHUBHIMH,
HaBUaJbHIA Ta TEPIOOUYHIN  JiTEeparypi, eapianmis
MINCHApOOHOT  Kiacuixayii  iCHYyOUUX  XapaKxmepucmux
oobpouecnocmi (integrity) ma necynepeunocmi (consistency)
B paMKax IHIUBIIYyaJIbHOI CTYACHTCHKOI TMIATOTOBKH [0
YETBEPTOrO MPAKTUYHOTO 3aHSTTSL.
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AyautopHe oOroBOpEHHS Ta CIHUIbHE 31 CTYyJACHTAMH TPYNH
3alIOBHEHHS BEJIMKOI MOpIBHsIBHOI Tabyuimi [IpTabdS s
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25-26




bazamoxpumepianibHO20 3icmaenenms ICHYIOUHX
albTEPHATUBHUX NIOX00I8 mMa CYYACHUX KOHYenyiu 00
COYIANIbHO-NEOA202IYHOI  OYIHKU  ICHYIOYUX MINCHAPOOHUX
Mempux ma — Xapakmepucmux Ol ONuUcy CMaiocmi
(sustainability) ocsimuvoco pozeumky ma 0obpobymy

(wellbeing) oceimmuvoi cninbnomu Ha OCHOBI nonepeoHvol

0OMAWHBOI Ni020MOBKYU KOXKHUM 31 CTYJICHTIB aKaJIeMI4HOi
IPYIH JOKJIAJHOI Ta IPYHTOBHOI NUCbMOBOI 00N0GIOi U000
00H020 (3 MOJNCAIUBUX, TIPEJACTABICHUX Yy HOPMATHUBHIN,
HAaBUAJIbHI Ta  TIEPIOAWYHINA  JTEparypl, 6apianmis
MINCHApOOHOT  Kiacugixayii  iCHYyOUUX — XapaKmepucmux
cmanocmi (Sustainability) ma ooopooymy (wellbeing) B
paMKax 1HIUBITyaIbHOI CTYI€HTCHKOI IMATOTOBKH A0 I’ SITOTO
MPAKTUIHOTO 3aHATTS.
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AyautopHe 0OrOBOpEHHS Ta CIUIbHE 31 CTYyJACHTAMH TPYMH
3alIOBHEGHHS BENHMKOI MOpiBHsIbHOI TaOmumi [IpTab6 ms
bazamokpumepianbHo2o 3icmasneHHs OCHOBHUX
KOHIICTITYATbHUX IIOJIOKCHh TAaKUX TIONIUPECHUX Memooig
Cy4acHoi  iHoICeHepHoi  oudakmuku K — OUOAKMUYHA
mpancnosuyis  (didactic  transposition),  neodacociuna
pexoncmpyxyis  (educational  reconstruction), smiwane
nasuanns (blended learning), nepesepnymui xnac (flipped
classroom), npoexmmno-opicumosane (npoexmmue) naguamnHs
(project-based learning, PBL) STEAM (Science, Technology,
Engineering, Arts, and Mathematics), STEM (Science,
Technology, Engineering, and Mathematics) ra Education 4.0
(Ocsima 4.0) Ha OCHOBI MONEPEIHLOI TOMAIIHBOT MiATOTOBKH
KOKHUM 31 CTYACHTIB aKaJeMIuHOi TPYNH JOKJIATHOI Ta
IPYHTOBHOI  HUCbMOBOI  00n0Gidi w000  OCBIMHIX
Modicaugocmell 00HO20 13 BUUEHABCOCHUX OUOAKMUYHUX
Memooié B paMKaxX 1HAMBIAYabHOT CTYACHTCHKOT MITOTOBKH
710 TIIOCTOTO MPAKTUIHOTO 3aHSTT.
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JloknaziHe ayJuTOpHE 0OTOBOPEHHS Ta TE30BE (POPMYITIOBAHHS
OCHOBHHMX TPUHIMIIB Ta CTpPATEridi MIOA0 MPaKTUIHOT
OCBITHBOT IMITIeMeHTaIlli 6azosux CDIO nonosxcenv ma ycix
osanaoyamu CDIO-cmanoapmieé 10 JOTIYHOI MOOYAOBU
MOBHOTO IUKJIY BHUIIOI 1HXEHEPHOI OCBITH Ha OCHOBI
MOTIEPETHBOI JIOMAIIHBOI MATOTOBKU KOXXHUM 31 CTYJICHTIB
aKaJIeMI4HO1 ITPYNH JOKJIAJHOI Ta IPYHTOBHOI 1HUBIAYyaIbHOT
nUCbMOB0I  00N0GIOI w000 0Oe3nocepeonix OUOAKMUYHUX
MOJCIUBOCMEU  OCBIMHBLOI  IMnaemMeHmauii  00H020 13
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oganaoyamu coyianvHo-inxcenepuux CDIO-cmanoapmie B
pamKax 1HAMBIAyalbHOI CTYIE€HTCHKOT MIATOTOBKH 0 CbOMOTO
MPAKTUYHOTO 3aHSTTSI.

AyautopHe oOrOBOpEHHS Ta CIUIbHE 31 CTYyJACHTAMH TPYNH
3alIOBHEHHS BENMKOI MoOpiBHsIbHOI TaOmuimi [IpTa68 ms
bazamoxpumepiaibHo20 3iICMAaGIeHHs ICHYIOUUX Neda2o2iuHo-
OUOAKMUYHUX, NCUXON020-NCUXOMEPANeSmU4HUX ma

IHOpMayitiHUX IHICEHEPHUX NIOX00I8 KOCHIMUBHOI IHJCeHepii

00 COIIANBHO-TEXHIYHOTO Onucy Ta TICUXOJIOTIYHO-OCBITHIX

IMILTIKAINN 30)ypeHoi «npobieMHUM) CIYOEeHMOM COYIANbHOL

OUHAMIKY Ha OCHOBI TOMEPEIHHOI JTOMAITHHOI MIATOTOBKH
KOXKHUM 31 CTYJCHTIB aKaJIeMiYHOI TPYIU OOKIAOHOI ma
IPYHMOBHOI NUCbMOBOI 00N0BIOI U000 00HO20 i3 MOMNCIUBUX,
IPE/ICTaBIICHUX Y HOPMATUBHIN, HAaBYAJIbHIH, CIIeI1aTi30BaHii
Ta MEPIOIMYHIN JiTepaTypi, IPY>KHIX-A0-CTyI€HTa OCBITHHO-
nCUxomepanesmuyHux Memoois no06y008u KOHCMpPYKMU8HO20
ma eexmueHo20 KOMYHIKAYiliHo20 0ianozy 3 UKIada4ami,
O0OHOCDYNHUKAMU, pobomooasysamu ma IHUWUMU
cmetikxonoepamy B paMKax 1HIWUBIAYadbHOI CTYJIEHTCHKOI
MiATOTOBKH JI0 BOCBMOTO MPAKTHYHOTO 3aHITTS.
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AyautopHe OOroBOpEHHS Ta CHUIbHE 31 CTYyJACHTAMH TPYNH
3alIOBHEHHSI BEJIMKOI MOpiBHsIBHOI TaOmuimi [IpTad9 nns
bacamokpumepianbHo20 3iCmMaeneHHs ICHYIOYUX
KiIOEpHETHYHO-TICUXOJIOTIYHHUX, 1H(popMariitHo-
OOYHUCITIOBAILHUX Ta KIOEP(I3UUHUX 7i0X00i6 KOTHITHBHOI
1HXKEHEePIi 00 coyianbHO-MexXHIYHO20 ONUCY MA NCUXONO02IUHO-
OCBIMHIX  IMAUAIKAYIU  HOPMANbHO-KEPOBAHOI  HABUANILHOI
OuHamixy Ha OCHOBI IONEPEIHBOI JIOMAIIHBOI ITJITOTOBKHU
KOXKHUM 31 CTYZEHTIB aKaJeMI4HOI TPYNH OOKIAOHOI ma
IPYHMOBHOI NUCbMOB0I 00N0BIOI U000 0OHO20 i3 MONCIUBUX,
MPEJCTaBICHUX Y HOPMATUBHIHN, HABYaIbHIN, CIIEI1a1I30BaHIMi
Ta TMEPIOAUYHIN JITepaTypl IHJCEHepHUX Memoodie 0
(eHOMEHONI02IUHO020 ONUCY COYIANbHO-YCHIUHUX DEHCUMIB
IHJiCeHepHoi  oceimu 3 HANEHCHOIO no6y0o6oro
KOHCMPYKMUBHO20 ~Ma  epeKmusrHo20  KOMYHIKayiiuHo20
dianozy 3 BUKIA0AYaAMu, OOHOSPYNHUKAMU, POOOMOOAsYIMU
ma HWUMYU cmeukxonroepamu B PpaMKax 1HIUBIAYaJbHOI
CTYIGHTCbKOi ~MIATOTOBKMA 0 JEB’SITOTO TMPAKTUYHOTO
3aHSTTS.
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VYceworo | 18

TOJIUH

InpuBinyanabni 3apaanns 3 [IBHIM3I0

[aauBigyansHa podota 3 [IBIIIM3IO MicTUTh HACTYIIHI €TAIH:

— IpopoOKa JEKLIMHOrO MaTepialy B paMKaxX MIMPOKOTO BHKOPUCTAHHS
BITUM3HSAHOI Ta MI>KHAPO/IHOT aHTJIOMOBHOT HaBYAJIBHOI JIITEPATYPH;

— MIJATOTOBKA IO TEOPETUUYHOT'O OMUTYBaHHS Ta KOHTPOJIBHUX POOIT;

— CaMOCTIIiHE

BHUBYCHHA YAdCTHHH TCOPCTUYIHOIO MaTepiaJ]y

3r1AHO 3

PEKOMEHI0BAHOIO JIITePaTyporO Ta CKJIaJCHHS JI0IaTKOBMX KOHCIICKTIB;

— BUKOHAHHS po3paxynkoso-epaghiunux 3asoans PI'P-A (lomatox A), PI'P-B
(domatox B), PI'P-C (Jomaroxk C) iHIUBIZyadbHOrO XapakTepy, IOKIATHO
HageOdeHux y aemopcovkux oooamxax A, B, C 0o nomounoeo doxymenmy.

TemaTuka iHAMBiAyaJIbHUX po3paxyHKoBO-rpadgiynux 3asaans 3 [IBIHIM310

Ha3Ba Temu abo TeMm, 3 SIKuX
BUKOHYEThCS 1HUBITyaIbHE
3aBJAaHHS

Ha3Ba 1 Buj iHAMBIyaTbHOTO
3aBJIaHHS

1 JlekiiiHO-IpakTU4HI TeMHU 6, 9:
Tema 6. [IupgakTtuka 1HXXEHEPHOI
CBITH

Tema 9. MoxaenroBaHHS OCBITHBOI
TUHAMIKHA

Po3paxynkoBo-rpadiuna podora (PI'P-
A — Jlomatoxk A) «Komm’toTepHo-
MaTeMaTUYHE MOJCIIOBAHHS JTHHAMIKA
MpareBIaIITyBaHHS MOJIOTUX
crienianicTiB — BUlnyckHukiB BUILTy»

2 | JIekuiitHO-IpakTH4HI TeMU 6, 9:
Tema 6. [dugaktuka 1HXEHEPHOI
CBITH

Tema 9. MonentoBaHHS OCBITHBOL
TUHAMIKA

Po3paxynkoBo-rpadiuna podora (PI'P-
B — Homatok B) «®eHOMEeHOIOTIUHE
MO/IeNTIOBaHHs (DYHKIIIOHYBaHHS MaM’ SAT1
B TMpOIECI 3aCBOEHHA MPOTPAMHOTO
MaTepiany

3 | JlekuifiHO-TIpaKTU4HI TeMU 6, 9:
Tema 6. [IupgakTtuka 1HXXEHEPHOI

CBITH MOJIeTIOBaHHs (DyHKI[IOHYBaHHS MaM’Ti
Tema 9. MogenroBaHHs OCBITHBOI |[B  TIPOIIECi 3aCBOEHHS IPOTPaAMHOTO
JUHAMIKH MaTepiaay

Po3paxynkoBo-rpadiuna podora (PI'P-
C - Jlomatoxk C) «Enektpuune

KoHTpoJbHi podoTn

KontpomabHi pobotu 3 TeopernuHoi yactuuu Kypcy [IBILIM3IO (lonaTok D)

€ pOBHO)IiJ'ICHI/IMI/I HAaCTYIIHUM YHMHOM:




Ne Ne Tema KOHTpOJBHOT poOOTH KinbkicTsb
poboTu | Temu BapiaHTIB
1 1-5 [legarorika BUIIOT MIKOJIN 20
2 6-9 JlnpakTrka i METO0JIOTsI iIH)KEHEPHO1 OCBITH 20

5. Kpurepii oniHoBanHs HaB4aabHOro npouecy 3 [IBIIM3I0
MeToau KOHTPOJIIO 3HAHB 1 oiHIOBaHHS cTyAeHTiB 3 [IBIIM3IO

[TincymxoBi ominku 3a Tpumectp 3 aucuumuniag [IBIIM3IO B uitomy
NEepPEBOATHCS 3a HalllOHAJBbHOIW MmKajgorw Ta Imkajgoro ECTS BiamosigHO 110
HIDKYEHABEICHOI MIKHApPOJHOI TaOJuWIll TMEepeBEJCHHS OIIIHOK, sIKa BH3HAYAE€THCS
nirounM B JIJIMA mosioxeHHs Mpo opraHi3alilo HaBYajabHOTO IPOIECY B KPEIUTHO-
MOJYJIbHIN CUCTEeMI MiATOTOBKY (haxiBIIiB:

PeiiTuHrosa ouinka | Y HalioHaJIbHIN MIKAJi Y mkajai ECTS
90-100 BiaminHO (3apaxoBaHoO) A

81-89 JloOpe (3apaxoBaHoO) B

75-80 JloOpe(3apaxoBaHo) C

65-74 3a/10BUTHHO (3apaxoBaHO) D

65-64 3a10B1ILHO (3apaxoBaHO) E

30-54 HezanoBinbHO (He 3apaxoBano) | FX

0-29 HesanoBuibHO (He 3apaxoBano) | F

Jnst oTrpumanHs 1o3uTUBHOI oOWiHKKA 3 aucuuiuiind [IBHIM3IO crynent
MTOBMHEH CKJIACTH BC1 000B’13K0B1 KOHTPOIbHI Touku Kypcy [IBIIM3IO ta onepxatu
HE MEHIIIE HIXK 55 6aniB cymapHoi oiinku. CTyJIeHT, SIKUii Ha TPOTSI31 TPUMECTPY CKJIaB
BCl KOHTposibHI Touku Kypcy IIBIIIM3IO 1 HaOpaB He meHme 55 OaniB cyMapHOi
OLIIHKH, MA€ MPABO OTPUMATHU MiICYMKOBY «aBTOMAaTHUYHY» OILIIHKY 0€3 HEe0OX1JHOCTI
ckinaganus 3ainiky (Jomarok E).

Pesynbratu npuiiomy 3aniky 3 aucuumiiau [IBIIIM3IO omintorotses 3a 100 —
OaJIbHOIO PEUTHHTOBOIO TIKaj010. [Ipu OliHIOBaHHI PE3yJIbTATIB 31Ky MOXKE TaKOX
BUKOPUCTOBYBATUCS HalllOHAJIbHA S5—0ajlbHAa IKajlla Ta BUIICHABEJEHA TaOIUIIs
nepeBeicHHsT OamiB B pamkax pgitodoro B JIJ/IMA T10NOXKEHHS MpO OpraHizalliro
HABYAJIHLHOTO MPOIECY B KPEAUTHO-MOAYJIBHINA CUCTEMI MiATOTOBKH (haxXiBIIiB.

IlepeJtik 000B’SI3KOBUX KOHTPOJBLHUX TOYOK JIJIS OLIHIOBAHHS 3HAHb CTY/IE€HTIB
nenHoi ¢gopmu Hapyanud 3 [IBIIM310

No Ha3sa 1 kopoTkwii 3MicT Max XapakTepucTruka KpUTepiiB
KOHTPOJILHOTO 3aXO0/y 3 OaJiB | MOCATHEHHS PE3yJIbTAaTiB HABYAHHS
mucrmmniay [IBIIM3IO




JUTSI OTPUMAHHS MaKCUMaIbHOT
KUJIBKOCTI OaJiB

1 |3axucm mpwvox pospaxynxkoso-| 60 | CTyneHT  HpakTUYHO  3JIaTHUMU
epaghivnux  3asdan  PI'P-A MIPOJIEMOHCTPYBaTH KPUTHYHE
(domatox A), PI'P-B ([JomaTok OCMUCJICHHS JIEKL[IUHOTO Ta
B), PIP-C (Jdomatox C) HO3aJIeKIIIHOr0 Marepiany, Opatu
1H/IMB1TyaTbHOTO XapakTepy, KBaJTi(hiKOBaHy y4acTb y AMCKYCIi 3
JOMaTKOBUX  OOYMCITIOBAILHUX HaBeJeHHAM aprymeHTartii. CTyIeHT
71a00paTOPHUX Ta TBOPUHUX POOIT 3 BUKOHAaB  PO3paxyHKOBO-TpadivHi
JIHATAKTHKA Ta/ab0 IIemaroriyHoi 3aBJaHHS, 00YHCITIOBAIIEHI
MaNCTEpHOCTI nabopatopHi pobOTH Ta TBOpUI

3aBIaHHd 3 JUOAKTUKA Ta/abo
NeIaroriyHoi MaiCTEPHOCTI, @ TAKOX
HaBIB apryMEHTOBaHi BIAMOBIII Ha
YTOYHIOBAJIbH1 Ta JIOIATKOB1
3anUTaHHs BUKJIAJa4a Ta KOJer.

2 |Ilorouna kouTponbHa poboTta| 10 |CryaeHT BUKOHAB MHCHMOBI, TECTOBI,
Nel «Ilenmarorika BHUIIOT IIKOJIN TBOpYI NEAAroriyHi Ta 1HAUBIAYyaJIbHI
(TomaTok D) PO3pPaxyHKOBO-O0YHCITIOBATILHI

3aBJIaHHS, 110 BIJITOBIIAIOTH
IPOTrPaMHUM pe3yjIbTaTaM HaBYAHHS
3a BianoBigHuMHU TeMamu it KP Nel

3 | [lincymkoBa kouTposbHa pobota | 10 [CryaeHT BUKOHAB MUCHMOBI, TECTOBI,
Ne2 «JlmpmakTuka 1 METOJIOJIOT s TBOPYI IeAaroriyHi Ta 1HAWBIAYyaIbHI
1HKEHEPHOI OCBITH» PO3paxyHKOBO-00UYHCITIOBAIBHI
(TomaTok D) 3aBIaHHS, 1110 BiJITOBIAIOTh

IPOTPaMHUM pe3yjIbTaTaM HaBYAHHS
3a BIAmOBiAHUME TeMaMu 11t KP Ne2

4 | JlomaTkoBe imguBingyaneae | 10 [CtymeHT 3maTHMil  3acBOITH  Ta
COIIAJIbHO-1HKEHEPHE 3aBJAaHHS NpPakTUYHO  3aCTOCYyBaTH  HOBY
MIOJI0 MPAKTUKU TEIaroriyHoro negaroriuny CDIO-Meroauky 1o
3actocyBanHs CDIO-crannapTis pPO3pPOOKH BJIACHUX CHJIA0YCIB

5 | HomaTtkoBe inguBinyanpae | 10 | CtymeHt 3maTHUil  3acBoiTm  Ta
TUAAKTAYHE 3aBIAaHHSA  I0J0 MPAaKTUYHO  3aCTOCYBaTH  HOBY
MIPAKTUIHOTO BUKOPHCTAHHS TUAAKTAYHY METOJIUKY Cy4YacHOI
METO/I1B 1H)KEHEPHOT Mearoriku 1H)KEHEPHOI TMearoriku y BIIacHIN

OCBITHIA TIPAKTUIl Ha MPUKIAI]
BHCBITJICHHSI ICBHOT TEMH
[ToTOuHMIT KOHTPOJIB 100 | Ctyment cdopmyBaB  3arajibHe
(*1/4) | BpaskeHHs Bij BUBUCHOTO KYpPCY

Honatkose KOMaH]THE ado| 100 |Cryaent YCHIIIHO HaOyB

IHAMBiqyanbHe TBOpYe 3aBaaHHs |(*1/2)|mpakTHYHMX HABHYOK BHKIIajada

11010 JIGMOHCTpAIll TeJaroriyHoi HAYKOBUX Ta TEXHIYHMX JUCIHUILIIH




Ta/ab0  aKTOPCHbKOI ~ MalCTEpPHOCTI 3a npodinem aBTOMAaTH3alli],
ctyneHTiB kypcy IIBIIM3IO npuaago0yIyBaHHs, KOMIT FOTEPHO-
iHTEerpoBaHux Ta iHdOpMaIliiiHO-
KOMYHIKaIIITHUX TEXHOJIOT1H

[TincyMKoBUi KOHTPOJIb 100 | Crynent BUKOHAB MIMCHMOBI,
(*1/4)| TecroBi, TBOPYI neAarorivui,
TUAAKTAYHI, COIllaJhbHO-1HXKEHEPHI
Ta 1HAMBIAyaJlbHI PO3PaxyHKOBO-
O0OuYMCIIOBAJIbHI  3aBJaHHS,  IIO
BIIIIOBITAIOTH MPOTpaMHUM
pe3yibpTaTaM yCHINTHOTO HaBYaHHS 3
mucnuruniay [IBHIM310O

Bcrworo 100 -

IlepeJiik 000B’SI3KOBUX KOHTPOJBLHHUX TOYOK /IS OLIHIOBAHHS 3HAHb CTY/AEHTIB
3a04Hoi popmu HaB4yanHd 3 [IBIIIM3IO

No Ha3Ba 1 kopoTkwii 3MicT Max [XapakTtepucTuka KpUTEpIiiB TOCATHEHHS
KOHTPOJILHOTO 3aX0/1y 3 OaJtiB | pe3ysbTaTiB HABYaHHS JJI1 OTPUMAaHHS
quciuiuriny INBIIM3I10 MaKCHUMaJIbHOI KUIBKOCT1 0aiiB
1 | TectoBa koHTpOsBHA poOoTa 3| 40 | CTymeHT BHKOHAB TECTOBI 3aBIaHHA,
[MBIIM3IO (Jonatok D), sika M0  BIANOBIZAIOTH  MPOTPAMHUM
IHAUBITYyaJIbHO  BHKOHYETHCA pe3yibTaTaM HaBYaHHA 3 JUCLUIUTIHUA
cTyAaeHTOM B cucteMi Moodle ITIBIIM3IO
2 | [TucbmoBwHit ex3aMeH (3aTiK) 60 |CryneHT BHKOHAB MHCHMOBI, TBOPYI
Ieaaroriydi, JUJIaKTHYHI, COI[IaJIbHO-
1H)KEHEpHI Ta 1HIMB1AyalIbHI
PO3paxyHKOBO-00YHCITIOBAJIbHI
3aBIaHHA, 10 BIJIITOBIJAIOTh
MPOTPaMHUM PE3yJIbTaTaM YCITIIITHOTO
HaBuanHus 3 qucnuimnad IIBIIM310
Bcboro 100 -

Kpurepii oninroBanns ¢popMoBaHOCTI IPOrPaAMHUX Pe3yJIbTATIB HABYAHHS i/l
Yyac miJICyMKOBOro KoutpoJiro 3 [IBIIM3I0

CunTe30BaHUM ONUC Tunosi HEAOIKH, K1 3MEHILYIOTh PIBEHb
KOMIETEHTHOCTEH JOCATHEHHSI MPOTPAMHOTO PE3yJIbTaTy HAaBYAHHSI
KoruitugHi: 75-89% — CTy#eHT TPUIYCKAETbCA HE3HAYHUX
® CTYICHT 3aTHUM | TOMWIOK Yy (OPMYJIFOBaHHI OCHOBHHUX IOJIOKEHB
IPOJIEMOHCTPYBATH 3HAHHS i | METOly ~ TUIAKTHYHOI  TPAHCHO3MLIi, METOHy
PO3YMIHHS OCHOBHUX | IEAroriyHoi pPeKOHCTPYKIIi, METOQy 3MIIIaHOTO
HABYAHHS, METOJY MEPEBEPHYTOTO KJACy, METOIY




METO/IB HaBYaHHSI Ta
e(pEeKTUBHUX bopm
opranizarii
CTYJEHTOIEHTPUYHOTO

HAaBYAJILHOTO  TIpoIlecy, a
TaKO>X METOHOJOTIYHUX Ta
MUIAKTAYHUX IIXOMIB IS
1HTMB1TyaJIbHOTO
BUPIIICHHS  TEJaroriyHux
3a/1a4 1H)KEHEPHOI OCBITH;

® CTYJICHT 3MaTHUU
MPOJIEMOHCTPYBATH 3HAHHS 1
pPO3yMiHHS OCHOBHUX
M1KXHAPOJTHUX CDIO-
CTaHJAPTIB JJII CYTTEBOTO
MOKPAIIIEHHS SKOCT1 BHIIO1
1H)KEHEPHOI OCBITH,

® CTYJICHT 3IaTHUN
IPOJIEMOHCTPYBATH
MpPaKTUYHI 3HAHHS 1
IIPUHLIATIOBE PO3yMIHHS
OCHOBHHX JTUTAKTUIHUX

MIXOMIB Ta METOOUK JUIS
BUKJIQJICHHA HAyKOBUX Ta

TEXHIYHUX OJUCLHUILUIIH B
paMKax PO3yMIHHS
IeJaroriYHuX MOYKJIMBOCTEHN
METOAY JUIAKTUYHOL

tpancno3uilii [lleBenapaa

MPOCKTHO-OPIEHTOBAHOTO (TIPOEKTHOTO) HaBYAHHS,
meroniB STEM-, STEAM- ta Education 4.0-ocsith,
CDIO-crangaptiB 1HXEHEPHOI OCBITH; CTYACHT HE
MIOBHOIO MIpOI0 poO3yMi€ cydacHl 1H(pOpMaIliiHO-
TEOPETUYHI Ta CHUCTEMHO-KIOep(di3WyHI MPUHITUITU
KiOepHETUYHOI TIeTarOTiKK; CTYICHT HE JIOCTATHHOIO
MIpOI0 PO3YMi€ 3HAYEHHS CY4YaCHHUX COIl1aJIbHO-
HAYKOBHX KOHIIEMIIIH ISl TBEPIUX, M'SIKUX HAaBUYOK,
Xapu3MH Ta YapiBHOCTI BUKIAJada; CTYACHT HE
30BCIM YSIBJISIE 3HAYCHHS MYJIbTHIUCITUTLTIHAPHUX
MICUXOJIOTIYHO-OCBITHIX CY4YaCHUX KOHIICMTIB IS
TepMiHiB cranocti (Sustainability), moOpodecHocti
(integrity), no6pooyTy (wellbeing), HecymepednocTi
(consistency); HeOOCTaTHHO IIOBHO  BHM3HAYAE
MPUKIAHUN JUIAKTUYHUN Ta COIlaJbHO-OCBITHIHN
3MICT TEXHOAHAJIOTIH; HEMOBHOIO MIPOI0 PO3yMie
nepeBaru Ta HeJOJIIKU 3aCTOCOBAHOT KOMIT FOTEPHO-
MaTeMaTUYyHOI ~ MOJIeNIl  COILIAJIbHO-OCBITHBOTO
MpolLIeCy, MPHUITYCKAETHCA HECYTTEBUX (AKTHUHUX
MOMWIOK TP  BUTIIYMau€HHI  PO3paxyHKOBO-
rpadiunux pesynbratiB st PI'P-A (JlomaTok A),
PI'P-B (Moxarok B), PI'P-C (logmaTok C)

60-74% — cTyaeHT HEKOPEKTHO (POpMYITFOE OCHOBHI
MOJIOKEHHSI Ta KOHIENITH CyYacHHX METOMIB
1HKEHEPHOI JTUJAKTUKA Ta TEXHIYHOI MEIaroriku;
pOOUTH CYTTEBI MOMUJIKUA y 3MICTI Ta TIyMau€HHI
CDIO-crannapTis 3 1H)KEHEPHO1 OCBITH,
MPUITY CKAETHCS TPYOUX MOMUIIOK TIPH MPOEKTYBaHHI1
Ta po3poOlll BIACHUX HABUYAJIBHUX Ta OCBITHIX
mporpam 13 3aCTOCYBaHHSM YMHHHUX MIDKHAPOJHUX
COIIIAJIbHO-1HKEHEPHUX  CTAHJAPTIB, a TaKOX
MPUCYKAETHCS TPYyOMX TOMHUJIOK Y OCBITHBO-
1HKEHEPHOMY aHai31 Ta BUTIyMAYeHHI YUCEITbHUX
pesynbratiB s PTP-A  (Jlomatox A), PI'P-B
(Momarok B), PI'P-C (loxaTok C)

men1ie 60% — CTyIeHT He MOKe OOTPYyHTYBaTH CBOIO
COLIIAJIbHO-TEXHIYHY Ta ICUXOJIOrO-TIeIaroriyHy
MO3UIII0 HAJICKHUM TOCUJIAHHSM Ha KOHKPETHI
HOPMAaTHBHI JOKYMEHTH, OCBITHI MiIPYYHUKU Ta
HAyKOBO-TIEPIOAMYHY JIITEpaTypy; CTYIEHT He
BOJIOJIIE HI TUAAKTUYHHUMM, HI METOJIOJOTTYHUMH, Hi
MICUXOJIOTIYHUMHU, Hi1 (H1710CO0DCHKO-€THUHUMHU, Hi




COLIIaTIbHO-1HKEHEPHUMHU  MPUHLUIIAMUA  CYYacHO1
BHIIOT 1H)KEHEPHOI OCBITH.

AdexTuBHI:

® CTYIEHT 3IaTHUU
MOMIPKOBAHO Ta KPUTUYHO
OCMHUCITIOBATH TIE€arOT19HO-
MICUXOJIOTIYHUN  Marepial
JEKIIHHNX Ta TPAKTUIHUX
3agate 3 [IBIIM3IO;
3BAXCHO  apryMEHTYyBaTH
BJIACHY OCBITHIO TIO3HIIIIO,
CIIPOMOXKHUH KOPEKTHO
OIIIHUTH apTyMEHTOBAHICTh
BHMOT, a TaKOX
T0OPO3UUIINBO Ta
KOMITETEHTHO JUCKYTyBaTH
y npodeciitHomy
OCBITHBOMY Ta
1HKEHEPHOMY CEPEIOBHILIL;
® CTYIEHT 3IaTHUN
TBOPYO Ta  KpPEATUBHO
CITIBIPAITIOBATH 13 1HITUMU
CTyJICHTaMM, BHKJaJlauyeM
Ta  BJIACHUMH  YYHSIMHU,;
IHIIIIOBAaTH 1 BUBAXEHO
purMaTu y4acThb y
KOHCTPYKTHBHIN Ta
apryMEHTOBaAHIA JTUCKYCIi,
PO3ILIATH IIHHOCTI
KOJICKTUBHO1L OCBITHBOI,
IHKEHEPHOI Ta HayKOBOI
€TUKH Yy c(epl BUILIOT OCBITU

75-89% — CTYIEHT IPUITYCKAETHCS MIEBHUX JIOTTYHUX
Ta KOHIENTyaIbHHX TIOMHJIOK B apryMeHTallii
BJIACHOI MO3HMIIIT B JUCKYCISX HA 3aHATTSX Ta 1] 9ac
3aXUCTY TBOPYHX, OOUMCITIOBAIBHHUX JIAOOPATOPHHUX
Ta 1HAUBIAyalIbHUX pO3paxyHKOBUX 3aBaanb PI'P-A
(domaTtox A), PI'P-B (domatox B), PI'P-C
(MomaTtox C); BimuyBae TEBHI CKIQIHOCTI Yy
3pO3yMiJIOMy TIOSICHEHHI (paxiBIfo, KoJieraM Ta
BJIACHUM YYHSM TI€BHHUX IOJPOOHUIL Ta OKPEMHUX
«TOHKHX» aCHeKTiB MpodeciiHOT MPOOIeMaTHKN

60-74% — CTyJEeHT MPUIYCKAETbCS 1CTOTHHUX
JIOTIYHUX MMOMUJIOK B apTYMEHTAIIl1 BIACHOI TO3UIIIi,
BUSIBJISIE HEIOCTATHIO 1HIIIATUBY J0 3BaXKEHOT yJacTi
y JTUCKYCISIX Ta 1HAUBIAYyAIbHUX KOHCYJBTAIIAX 32
HAsBHOCTI CKJIQJHOCTI Yy BHKOHAaHHI TBOPYHX,
7a00paTOPHUX Ta 1HAMBIAYAJIBHUX PO3PAXYHKOBO-
oOuncioBanbuux  3aBgaHb  (Jomatkm  A-C);
BIIYYBa€ ICTOTHI CKJQJAHOCTI TPHU TOSICHEHHI
BHUKJIaJlady Ta CBOIM BIIACHUM YYHSM OKPEMHX
acrekTiB MpodeciitHOT 1HKEHEPHOI MPOOJIeMATHKH

MeHiie 60% — CTyIEeHT He 3JaTHUN TMEPEKOHIIMBO
IPOAEMOHCTPYBAaTH BJIACHOTO BUIBHOTO BOJIOAIHHS
JIOTIKOIO Ta apryMEHTAIll€l0 Y CBOiX BUCTyMNax; He
BUSIBJISIE HAJIC)KHOI 1HIIIATUBU 10 KOHCTPYKTHBHOI
y4dacTi y npodeciifHiil AUCKYCIi, 10 KOHCYJbTYBaHHS
3 TpOOJEMHUX NUTaHb BUKOHAHHS JIA0OPATOPHUX Ta
IHAUBIyallbHUX 3aBlaHb, HE 3/JaTHUW TOSCHUTU
BUKJIalayy Ta CBOIM BJACHUM YYHSM CYTHICTb
BIJIMOBIIHUX Tpo0ieM npodeciiiHoi  AisIbHOCTI;
BUSIBJISIE 3HEBATY 10 €TMKW HABYAJIbHOT'O MPOLECY

ITcuxoMoTopHi:

® CTYJCHT BIICBHEHO
30aTHUA CaMOCTIMHO Ta
TBOPYO paIroBaTH,
pO3pOOJISITH ~ OpHUTIHAJIBHI
OCBITHI METOJUKH Ta (popmMu
opraHizaiii  HaBYaJIHHOTO
MPOIIECY, @ TAKOK BIEBHEHO
Ta KBali(iKOBaHO 3BITYBATU
PO CBOi OCBITHI CTY/IIT;

75-89% — cTyICHT IPUITY CKAETHCS TIEBHUX MTOMUIIOK
y CTaHAAPTHUX OCBITHBO-METOAWYHHUX ITAXO0JaX JI0
COLIAJILHUX Ta COILIAJILHO-TEXHIYHUX CHCTEM 1

BiIUyBa€  JUJAKTHYHI, METOJ0JIOTTYH1 abo
MICUXOJIOTIYHI YCKJIaJHEHHS 3a HAWMEHINOi 3MiHU
BUXIJIHUX YMOB i1 TOTOYHOI  HABYAJBLHOI,

MPUKIIAAHOI a00 1H)KEHEPHO-OCBITHBOI CUTYallii

60-74% — cTynmeHT BiguyBa€ 3HAYHI yCKJIQJTHCHHS
npu  Moaudikaiii  CTaHZAPTHUX  METOIUYHUX
MiIXO/IB 32 3MIHM BUXIJTHMX YMOB HaBYaJIbHOI 200
1H)KEHEePHO-TISarOr1YHO1 CUTYaIIii




® CTYJICHT 30aTHUH
CIIOKIHHO Ta 30CepeIKeHO
CITyBaTH METOJUYHHM Ta
MATAKTHYHUM I1AX0JaM 0
dbopMyBaHHS BJIACHOIL
1€ 1arori4YHOi METOIUKH,

® CTYyJICHT MPAKTUIHO
3MaTHAA TIOBHOIO MipOIO
KOHTPOJIIOBATH PE3yJbTaTh
BJIaCHUX  METOHO0JIOT1YHO-
TUAAKTHYHUX 3yCWIb Ta
HaMaratucsd  ONTHMAaIbHO
KOPUTYBaTH CBOi  BJacHi
OCBITH1 3yCHJLIA

MeHme 60% — CTyIeHT He3laTHUM CaMOCTIHHO
3MIMCHIOBATH TOIIYK Ta OMpAIIOBAaHHSI HEOOXITHUX
TUAAKTHIHO-METOOJIOT1YHUX, TICUXOJIOTO-
MeJaroriyHuX Ta COIladbHO-THKEHEPHUX METO/IIB
PO3B’sI3aHHS OCBITHIX ITPOOJIEM Ta CUTYaIlll; CTYJAEHT
HE MOXe 1 He Oakae BUKOHYBAaTH I1HJIWBIIyalibHI
3aBJaHHS — HI TBOpYi, HI 1H)KEHEPHI; CTYyJCHT
MPOSIBJISIE YC1 O3HAKHU aKaJIeMI4HOI HEJ0OPOUECHOCTI
Ipyd  MATOTOBII IHAWBIAyaJbHMX 3aBJaHb Ta
BUKOHAHHI KOHTPOJIbHUX POOIT, Y CTyI€HTa 30BCIM HE
chopMOBaHI HaBUYKH CAMOOIIIHKH pPE3yJIbTaTiB
HABYaHHs], Ta HEMA€ CTIMKUX HABUYOK €(EKTHUBHOI
MIKOCOOHMCTICHOT KOMYHIKAIlli 3 MUTaHb €THYHOTO
OPUMHSATTA KOHCYJIbTALIHHOT JOMOMOTH 3 THTaHb

BUIPABJICHHS TOTOYHOI HE3aI0BUIBHOI CUTYaIlil
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110) Wang, M., Pan, Q., & He, M. (2020). The effect of individual attitude on
cooperation in social dilemma. Physica A-Statistical Mechanics and Its Applications,
555, 124424, https://doi.org/10.1016/].physa.2020.124424

111) Warr, M., & West, R. E. (2020). Bridging Academic Disciplines with
Interdisciplinary ~ Project-based Learning: Challenges and  Opportunities.
Interdisciplinary  Journal of Problem-Based Learning, 14(1), 28590.
https://doi.org/10.14434/ijpbl.v14i1.28590

112) Wilensky, U., & Rand, W. (2015). An Introduction to Agent-Based
Modeling: Modeling Natural, Social, and Engineered Complex Systems with NetLogo.
Cambridge, MA: MIT Press. https://ieeexplore.ieee.org/book/7109293

113) West, R. E., Tawfik, A. A., Gishbaugher, J. J., & Gatewood, J. (2020).
Guardrails to Constructing Learning: The Potential of Open Microcredentials to
Support Inquiry-Based Learning. Techtrends, 64(6), 828-838.
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6.3. Kopuchi 0e3xomroBHi Coursera-kypeu ta Coursera-cnemiamizamii
1m0 kypcey «IIBIIM3IO»

114) beskomroBHa anriaoMoBHa Coursera-crnieriasizaiis “Computational Social
Science” (“Ob6uncnroBaibHA colfiajgbHa Hayka”)
https://www.coursera.org/specializations/computational-social-science-ucdavis

115) BeskomroBHuii aHriaomoBHui Coursera-kypc “Network Dynamics of
Social Behavior” (“MepexeBa IAHAMIKa coliajabHOT OBEHIHKK)
https://www.coursera.org/learn/networkdynamics

116) BeskomroBHa anriaomoBHa Coursera-crmemiammizamis “Active Learning in
STEM with PhET Interactive Simulations” (“AxtuBHe HaBuaHHs B STEM 3a
noromororo iHrepaktuBaux cumyssmiii PhET (https://phet.colorado.edu/))”

https://www.coursera.org/specializations/active-learning-in-stem-with-phet-
interactive-simulations

117) beskomrroBuuii Coursera-xkypc “University Teaching” (“Bukiamadus B
yHiBepcuteTi”) https://www.coursera.org/learn/university-teaching

118) BeskomroBauii anriaomoBHui  Coursera-kypc  “Constructivism and
Mathematics, Science, and Technology Education” (“KoncTpykTHBi3M i MaTeMaTHUHA,
NPUPOJHUYA Ta TEXHOJIOTIYHA ocBiTa”) https://www.coursera.org/learn/constructivism
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119) beskomroBHmit anrinomoBHuii  Coursera-kypc “Blended Learning:
Personalizing Education for Students” (“3mimane nHaByanss: [lepconamizaris ocBiTH
st ctyaeHTiB”) https://www.coursera.org/learn/blending-learning-personalization

120) beskomroBHa Coursera-criemiamizamis  “Designing Effective Science
Communication” https://www.coursera.org/specializations/designing-effective-
science-communication

121) beskomroBuuii anrinomoBauii Coursera-kype “Foundations of Teaching
for Learning: Being a Professional” (“OcHoBu BukJIagaHHs s HaBYaHHs: Sk OyTH
npodecionanom’) https://www.coursera.org/learn/professional-teacher

122) BeskomroBauii anrmomoBHui Coursera-kype “Foundations of Teaching
for Learning: Planning for Teaching and Learning” (“OcHoBu BHWKIagaHHS IS
HaB4YaHHA: HJIaHYBaHHH BUKJIalaHHA Ta HaB“IaHHH”)
https://www.coursera.org/learn/teaching-plan

123) BeskomToBHa anrioMoBHa Coursera-creriam3arnis “Online Learning
Design  for  Educators”  (“/lm3aiin =~ omHJIalilH-HaBYaHHA I OCBITSH”
https://www.coursera.org/specializations/online-learning-design-educators

124) beskomroBHuii Coursera-kypc “Learning to Teach Online” (“Bummocs
BUKJIa1aTH oHiaiy’’) https://www.coursera.org/learn/teach-online

125) BeskomroBamii  Coursera-kypc  “Excellence in  Online Teaching”
(“/lockoHasticTh OHJIAWH BUKIamaHHs") https://www.coursera.org/learn/excellence-in-
online-teaching

126) beskomToBHui anrinomoBHuii Coursera-kype “ART of the MOOC: Public
Art and Pedagogy” (“MuctenrBo MBOK: IlyGmiiuHe MHCTENTBO Ta Ieaarorika’)
https://www.coursera.org/learn/public-art-pedagogy

127) beskomrroBHuii anriomoBHuii Coursera-kypc “Literacy Teaching and
Learning: Aims, Approaches and Pedagogies” (“BukimagaHHs Ta HaBYaHHS
rpamoTHOCTI: L{imi, miaxoam Ta memarorika”) https://www.coursera.org/learn/literacy-
teaching-learning

128) beskomToBHUI anrmomoBHUI Coursera-kypc “Assessment for Learning”
(“OwinroBanns s HaB4aHHS ") https://www.coursera.org/learn/assessmentforlearning

129) beskomrroBuuii anrmomoBauii Coursera-kypce “Learning, Knowledge, and
Human Development” (“HaB4yaHHs, 3HaHHA Ta  JIFOACBKHH  PO3BUTOK”)
https://www.coursera.org/learn/learning-knowledge-human-development

130) beskomroBuuii anrmomoBHui Coursera-kypc “Multimodal Literacies:
Communication and Learning in the Era of Digital Media” (“MysibpTuMonanbHi
rpamoTHoCcTl: KoMyHikamiss Ta HaB4aHHS B enoxy 1udpoBux wmemdia’”)
https://www.coursera.org/learn/multimodal-literacies

131) beskomrroBuuit anrinomoBHuii Coursera-kypc “e-Learning Ecologies:
Innovative Approaches to Teaching and Learning for the Digital Age” (“Exosorii
€JICKTPOHHOTO HaBYaHHA: [HHOBAIIMHI MTiAXOAW 10 BUKIQJaHHS Ta HaBYaHHS B
udpoBy enoxy”’) https://www.coursera.org/learn/elearning

132) beskomroBuuii anrnomoBauii Coursera-kype “Ubiquitous Learning and
Instructional Technologies” (“TloBciogHe HaBYaHHS Ta TEXHOJIOTIT BHKJIaTaHHS)
https://www.coursera.org/learn/ubiquitouslearning
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133) beskomroBuuii anrnomoauii Coursera-kype “Introduction to EdTech”
(“Berym no EdTech”) https://www.coursera.org/learn/introduction-to-edtech

134) beskomroBHuii anrioMoBHUIT Coursera-kypc “Learning Technologies
Foundations and Applications” (“OcHoBu Ta 3acTOCYyBaHHS TEXHOJIOTI HaBYAHHS )
https://www.coursera.org/learn/learning-technologies-foundations-applications

135) BeskomroBuuii anriomoauii Coursera-kype “New Learning: Principles
and Patterns of Pedagogy” (“HoBe HaBuauus: IIpuHIOMIN Ta 3aKOHOMIPHOCTI
nemaroriku’) https://www.coursera.org/learn/newlearning

136) beskomroBuuii anrnomoBHuii Coursera-kypc “Negotiating Learner
Differences: Towards Productive Diversity in Learning” (“O0roBopeHHs
BIIMIHHOCTEH MiX yuHsMmH: Ha nuisxy A0 IpOJYyKTHMBHOI PI3HOMAaHITHOCTI B
HaB4aHHi"") https://www.coursera.org/learn/learnerdifferences

137) beskomroBHa anrioMoBHa Coursera-criemiamzamis “Uncommon Sense
Teaching” (“Buknananns HE3BUYAIHOTO PO3YMiHHA")
https://www.coursera.org/specializations/uncommon-sense-teaching-certificate

138) BeskomroBHuii Coursera-kypce “Envisioning Educational Transformation”
https://www.coursera.org/learn/envisioning-educational-transformation

139) BeskomroBamii Coursera-kypc “What future for education?” (“fxe
MaitOyTHe y ocBitn?”’) https://www.coursera.org/learn/future-education

140) be3komrToBuuii  Coursera-kypc  “Designing Learning Innovation”
(“TIpoexTyBaHHS HaBYAJIbHUX 1HHOBaIiK’") https://www.coursera.org/learn/designing-
learning-innovation

141) BeskomroBHa anriomoBHa Coursera-creriamizamis “Virtual Teacher”
(“Bipryansuaumii Buntensb”) https://www.coursera.org/specializations/virtual-teacher

142) BeskorroBHa anriomoBHa Coursera-creriamzariis “Teaching Impacts of
Technology in K-12 Education” https://www.coursera.org/specializations/teach-
Impacts-technology-k12-education

143) be3komroBHa anraomoBHa Coursera-cremiamizarmis — “Psychological
Research” https://www.coursera.org/specializations/psychological-research

144) beskomroBuuit Coursera-kypc “Power and Sample Size for Multilevel and
Longitudinal Study Designs” (“IToTyxHicTh Ta po3mip BUOIpKH IUIsl OaraTOpiBHEBUX
Ta JIOHTITIOOHUX JOCTimKeHs”) https://www.coursera.org/learn/power-sample-size

145) beskomroBuuii anriaomoBuuii Coursera-kypc “Positive Psychology”
(“TTosuTrBHa nicuxostoris”) https://www.coursera.org/learn/positive-psychology

146) BeskomrroBHa anriomoBHa Coursera-creriamsanis  “Foundations of
Positive Psychology” (“OcHoBH MO3UTUBHOL TICHXOJIOTI1”)
https://www.coursera.org/specializations/positivepsychology

147) BeskomroBuuit anriomouuii Coursera-kypc “Resilience in Children
Exposed to Trauma, Disaster and War: Global Perspectives” (“JXutrecTiiikictp y
JiTeH, sIKI 3a3Hajud TpPaBMH, KaTacTpodu Ta BIMHM: TJ00aNbHI MEPCHEKTUBH )
https://www.coursera.org/learn/resilience-in-children

148) beskomroBuuit anrmomoBuuii Coursera-kypc “Arts and Culture Strategy”
(“Crpareris y cdepi mucTenta Ta Kynbrypu”) https://www.coursera.org/learn/arts-
culture-strategy



https://www.coursera.org/learn/introduction-to-edtech
https://www.coursera.org/learn/learning-technologies-foundations-applications
https://www.coursera.org/learn/newlearning
https://www.coursera.org/learn/learnerdifferences
https://www.coursera.org/specializations/uncommon-sense-teaching-certificate
https://www.coursera.org/learn/envisioning-educational-transformation
https://www.coursera.org/learn/future-education
https://www.coursera.org/learn/designing-learning-innovation
https://www.coursera.org/learn/designing-learning-innovation
https://www.coursera.org/specializations/virtual-teacher
https://www.coursera.org/specializations/teach-impacts-technology-k12-education
https://www.coursera.org/specializations/teach-impacts-technology-k12-education
https://www.coursera.org/specializations/psychological-research
https://www.coursera.org/learn/power-sample-size
https://www.coursera.org/learn/positive-psychology
https://www.coursera.org/specializations/positivepsychology
https://www.coursera.org/learn/resilience-in-children
https://www.coursera.org/learn/arts-culture-strategy
https://www.coursera.org/learn/arts-culture-strategy

149) BbeskomroBHa aunriomoBHa Coursera-cremianizarmis “Adapting: Career
Development” (““Apmanrrars: Po3zButoxk Kap'epu’”)
https://www.coursera.org/specializations/adapting-career-development

150) be3komroBHa anrinoMoBHa Coursera-creriami3sanis “Culture-Driven Team
Building” (“KynpTypHO-0Opi€eHTOBaHE KOMaH/I0yTBOPEHHS )
https://www.coursera.org/specializations/team-building

151) beskomroBHuit anrmomoBHuUE Coursera-kypc “Purpose at Work: A Course
for Employees and Leaders” (“Mera B po6oti: Kypc s npaiiiBHHKIB Ta KEpIBHUKIB”)
https://www.coursera.org/learn/purpose-at-work

152) beskomroBHa anrioMoBHa Coursera-cremianmizamis “Organizational
Leadership in Diversity, Equity & Inclusion” (“Oprani3ariitae JigepctBo y chepi
PI3HOMAHITTS, PIBHOCTI Ta THKJTFO311")
https://www.coursera.org/specializations/organizational-leadership-in-diversity-
equity-and-inclusion

153) BbeskomToBHmii anriiomoBHHE Coursera-kypc “Managing Responsibly:
Practicing Sustainability, Responsibility and Ethics” (“BiamoBiganpHe ymnpaBiaiHHS:
IIpakTuka CTaJoro PO3BUTKY, BIJINIOBIJIAJIHOCTI Ta €TUKU
https://www.coursera.org/learn/responsible-management

154) beskomroBuuii anrimomoBHHit Coursera-kypc “Leading for Equity,
Diversity and Inclusion in Higher Education” (“JlizepcTBo 3a cIpaBeIJIMBICTb,
PI3HOMAaHITHICTh Ta 1HKJTFO3UBHICTh y BUIIIN OCBITI”
https://www.coursera.org/learn/leading-for-equity-diversity-inclusion

155) BeskomroBuuii anrmomoBHHE Coursera-kypc “An Introduction to
Accessibility and Inclusive Design” (“Bctyn A0 JOCTYNMHOCTI Ta iHKIIIO3MBHOTO
nu3aitay’’) https://www.coursera.org/learn/accessibility

156) beskomroBHuit anrmomoBHui Coursera-kype “Diversity and Inclusion in
Education” (“Pi3HOMaHITHICTh Ta THKITIO31s B OCBITI”
https://www.coursera.org/learn/diversity-and-inclusion-education

157) BeskomroBra anrmomoBHa Coursera-cnemiamnizanis “Health Informatics”
(“Imdpopmartuka B OXOpOHI 3J10pOB'S”)
https://www.coursera.org/specializations/health-informatics

158) beskomroBHmii anriomoBHmit Coursera-kypc “Justice and Equity in
Technology Policy” (“CnpaBeaiuBicTh Ta PIiBHICTh y TEXHOJOTIYHIA TMOMITHIN)
https://www.coursera.org/learn/justice-and-equity-in-technology-policy

159) Bbeskomrouuii anriomoBHuii Coursera-kypc “Global Environmental
Management” (“T'moGanpHuU €KOJIOTTYHHI MEHEI)KMEHT ")
https://www.coursera.org/learn/global-environmental-management

160) beskomToBHmii anrinomoBHuir Coursera-kype “Innovative Governance of
Large Urban Systems” (“InHoBartiiiHe yrpaBaiHHS BETUKUMH MICbKUMHU CHCTEMaMu’™)
https://www.coursera.org/learn/iglus

161) beskomroBHa anriomoBHa Coursera-cremiamsaiis “Dynamic Public
Speaking” (“Aunamiuanii myOMiuHUH BUCTYII)
https://www.coursera.org/specializations/public-speaking
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162) beskomroBHui anrimomoBHuii Coursera-kypc “Learning How to Learn:
Powerful mental tools to help you master tough subjects” (“Buumocs BuuTHCS:
[ToTyxH1 pPO3yMOBI 1HCTPYMEHTH, SKi JIONOMOXYTh BaM OIaHyBaTH CKJIaJHI
npeamern’’) https://www.coursera.org/learn/learning-how-to-learn

163) beskomToBHa anrioMoBHa Coursera-cremiamizais “Student Success”
https://www.coursera.org/specializations/student-success

164) BeskomroBua anriomoBHa Coursera-cremianizamis  “HRCI Human
Resource Associate” (“TIpodeciitauii ceptudikar ACHCTEHT 3 MUTaHb JIIOJCHKHX
pecypciB  HRCI”)  https://www.coursera.org/professional-certificates/hrci-human-
resource-associate

165) be3komToBHuii anrinomoBuuii Coursera-kypc “Social Pedagogy across
Europe” (“Comianbpaa nenarorika B €spomi”) https://www.coursera.org/learn/social-
pedagogy-europe
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Honarok A. PospaxynkoBo-rpadiuna pooora (PT'P-A)
KoM’ rorepHo-MareMaTH4He MOIEJTIOBAHHS JUHAMIKH NPAaleBJIAIITYBAHHSA
MoJI0AMX creniagictiB — Bunyckuukis BUIIy
s Kypey «llemarorika BUIIOT IKOJIM Ta METOJIOJIOTIUHI 3aCay 1HKEHEPHOI OCBITHY

{PI'P po3po0JcHa Ta miAroToBJIcHa HA OCHOBI OPUTIHAIBHOT aBTOPCHKOT MyOTiKarlii
[95] Iepir O.B. ta in. (2020) [Perig et al. (2020) B doi:10.3233/WOR-193054]}

3aBnannsa PI'P-A:

Po3paxyiiTe MmaTemMaTuuHy MOJie]b JTUHAMIKY MpaleBiamTyBaHds. Pesynapratu
nojaiTe y BUTIAAI rpadikiB 3a TunoMm puc. A3. [laHi 11 po3paxyHKiB Bi3bMITH 3
Tabs. Al. BapiaHT BiANOBiga€ OCTAaHHIM JIBOM I (PpaM 3aT1KOBOT KHUKKH.

Taoauna Al. Buxinni gaui noa PI'P-A

Bap. No, % No, % A, % a, yrt | B, yrt
01,41, 81 100 28 13 0,7 0,6
02,42, 82 100 29 13 0,7 0,5
03, 43, 83 100 30 13 0,7 0,4
04, 43, 84 100 31 13 0,7 0,6
05, 45, 85 100 32 13 0,7 0,5
06, 46, 86 100 28 12 0,8 0,4
07,47, 87 100 29 12 0,8 0,6
08, 48, 88 100 30 12 0,8 0,5
09, 49, 89 100 31 12 0,8 0,4
10, 50, 90 100 32 12 0,8 0,6
11,51, 91 100 28 11 0,9 0,5
12,52, 92 100 29 11 0,9 0,4
13,53, 93 100 30 11 0,9 0,5
14,54, 94 100 31 11 0,9 0,4
15, 55, 95 100 32 11 0,9 0,6
16, 56, 96 100 28 10 0,7 0,5
17,57, 97 100 29 10 0,7 0,4
18, 58, 98 100 30 10 0,7 0,6
19, 59, 99 100 31 10 0,7 0,5
20, 60, 00 100 32 10 0,7 0,4

21,61 100 28 9 0,8 0,6
22,62 100 29 9 0,8 0,5
23, 63 100 30 9 0,8 0,4
24, 64 100 31 9 0,8 0,6
25, 65 100 32 9 0,8 0,5
26, 66 100 28 8 0,9 0,4




27,67 100 29 8 0,9 0,6
28, 68 100 30 8 0,9 0,5
29, 69 100 31 8 0,9 0,4
30, 70 100 32 8 0,9 0,6
31,71 100 28 / 0,7 0,5
32,172 100 29 / 0,7 0,4
33,73 100 30 I 0,7 0,6
34, 74 100 31 / 0,7 0,5
35, 75 100 32 / 0,7 0,4
36, 76 100 28 6 0,8 0,6
37,177 100 29 6 0,8 0,5
38, 78 100 30 6 0,8 0,4
39, 79 100 31 6 0,8 0,6
40, 80 100 32 6 0,8 0,5

Po3p’s130k PI'P-A:

Jns HOpManbHOTO (DYHKI[IOHYBAaHHS KAMiTaIICTUYHOI €KOHOMIKM TOBHUHEH
ICHYBaTH pe€3epB PHUHKY Ipalll, SKWW Ie Ha3uBaroTh 0Oe3politTam. llelt peseps
3MIHIOETBCA 3aJIEKHO BiJ PIYHOTO BUINYCKY (axiBUiB BHUIIMMH HAaBYAIBHUMH
3aKJ1a/aMH, BIITOKY (axiBLiB B 1HIII MPoQecii uepe3 HEMOXKIIUBICTh peasizyBaTu cede
B JIaH1i ipodecii, uepe3 He3a0BOJIEHICTh 3apIUIaToOro Ta IH.

BBenemMo nmo3zHayeHHs:

No — onTuMalibHe 9rcIio (paxiBIliB, 3aiHATHX Ha BUpOoOHHUITBI, No = 100%);

No — ONITUMAaJIbHE YKUCIIO (PaxiBIliB, sIK1 HE MPAIIOIOTh 3a (haxoMm, (6e3po0ITHUX) B
nporieHTax BiJ No; 3a craTucTrkoro Ng = 30%;

N — dakTuuHe unciio (axiBIliB, 3aHHATHX Ha BUPOOHUIITBI, y BiAcOTKax Bia No;

N — yucio QaxiBIliB, sIKI HE MPAIIOIOTh 32 PaxoM, (0e3poOITHMX) B MPOIEHTAX
B111 No.

Buxin ¢axiBuiB Ha neHcito abo 3miHa mnpodecii 3 SKUXOCh MNPUYHUH
(HE3a/10BOJICHICT, YMOBaMHU POOOTH, MEPEi3l J0 MICIEBOCTI, e AaHa mpodecisa He
3aTpedyBaHa Ta 1H.) KOMIEHCY€EThCS] TPUILIMBOM BUITYCKHHUKIB BULIIB. ONTHUMAaIbHUMA
pIYHUN BUIYCK BHIIIIB MOXHa OI[IHUTU BeluuuHOK Y N,. Buxomsuu 3 poznomaity
BIKOBHX IpyII, MOXHA OLiHUTH Koedimient: ¥ ~ 0.03 yr~! (pix?). Takum umnOM, y —
1€ BITHOIIICHHS YKCJIa BUOYIIHMX 332 OJIMHHMITIO Yacy (3a pik) GaxiBIliB (BUX1] HA TIEHCIO
Ta 1H.) 10 ONTUMAJIBHOTO YHuca (PaxiBIliB.

Axmo BenmMuMHA HAAHOPMATUBHOTO 0O€3po0ITTI N —ng J0AaTHA, TO
HaJTHOpMAaTHUBHE YKCIIO (PaxiBIIiB, 3alHATHUX HA BUpOOHULITBI, N — N 3 4acoM 3pocCTae.
[Tigmpuemens Ma€ MOXJIUBICTh HAWHATH OUIBIIIE TIPAIIBHUKIB, B TOMY YHCIII MOJIOJUX
¢daxiBiiB, 3a MEHIIy 3apiuiaTy. | HaBMmakw, SKIO BEIUYMHA HAJHOPMATHBHOTO
0e3po0ITTI N — N BiJ’€MHA, TO HAJAHOPMATHUBHE YMUCIO (DaxiBI[iB, 3aWHATUX Ha
BUpoOHULITBI, N — N 3rooM 3MeHIyeThes. [lianmpuemens 3My1eHui miIBUILYBaTH



3apIuiaTy, CKOpOYYIOUM MPH LbOMY YHCIO NpaliBHUKIB (He Oepyuu Ha poOOTy
MOJIOAMX (DaxiBIIB 3aMiCTh BUOYJIHX 3 THX YW IHIIUX NPUYUH). TaKUM YMHOM, 3MiHA
HAJHOPMATUBHOTO yHcla (axiBUiB, 3alHATHUX Ha BuUpoOHHUTBI, N — N, B daci
OTMHUCYEThCA TU(epeHITiaIbHUM PIBHIHHIM

d(N — Ny)/dt = a(n — ny). (A1)

Koeoiuient nponopiiitHocti o 'y (Al) uncenbHO IOPIBHIOE BiJTHOIIEHHIO
IITBUKOCTI 3MiHM Yrcia GaxiBIliB 10 BETUIHMHH HAJTUIIIKOBOTO 0€3pO0ITTSI.

Ananoriunuii Burnang wmae ¢opmyna miua  LC-reneparopa rapMOHIYHUX
(cunycoinnux) xonuBanb (puc. Al). [loBHUI cTpyM uepe3 KOTYNIKY 1HIYyKTHBHOCTI
[ =i+ Iy, ne | — iioro 3MiHHa, a [, — mocTiiiHa ckiagoBa. [loBHa Hampyra Ha KOTYIIIII
iHayktuBHOcTi U = u + U,. 3MiHHA CKJIa/10Ba CTPyMy 4epe3 KOTYIIKY

. d au-
i=1—1,=2=c2% o Gw-uv)/dt=2(U-1). (Ala)
dt dt c
JKuEB/1eHHA )=
- - i i :
1
TpaH3HCTOP e
T 3AKPHTHH — '= TpaH3ucTOp
[-1-f ./ BIIKpHTHH
e
OdMmoTKAa +L = - e < KoHTYp
3BOPOTHOIO C Ko/IHBAILHHHA (; NiTEHBTETRCH
3B'3KY - T+ KOHTYP +/5= —|__ eHepriero

| I

Puc. Al. LC-reneparop rapMOHIYHUX (CUHYCOiTHMX) KOJUBAHb.

ko HagHOpMaTUBHE 4ucio (haxiBIiB, 3alHITUX Ha BUpOOHULTBI, N — N,
no/iatHe, To 0e3poOITTS 3roJIoM 3HIKYEThCS. UMM Oibllie HAJHOPMATHUBHE YHUCIIO
(axiBIliB, 3aWHATAX HAa BUPOOHUIITBI, TUM HWKYUMU OYyIyTh 3apIuiaTd, TUM OLIbIIE
¢daxiBimiB, B TOMY YHCII MoJioguX (axiBiiB, MOKHUJIAIOTh CIEHIATbHICTD
(mepexBaihiKOBYIOTHCS). 3 4aCOM I11€ TPU3BOAUTH J10 3HMKEHHS YUCIIa TPETEHICHTIB
Ha poOoyl Micis — 0e3po0ITTS 3HMKYEThCS. | HaBMaky, KO0 HATHOPMATUBHE YUCIIO
¢daxiBuiB, 3aiiHATHX Ha BUPOOHUUTBI, N — N, Bim’eMHe, TO 0e3poOITTA 3 YacoMm
3pocTae. YuM MEHITNM € HaITHOPMATUBHE YHUCIIO (PaxiBIliB, 3aHATUX Ha BUPOOHUIITBI,
TAM BUIIMMH CTAIOTh 3apIijiaTH, TUM OUIbIIE MOJIOAMX (DaxiBIIB MPETCHAYIOTh HA
poboTy 3a (axom. 3 "yacoM Iie MPU3BOAUTH O 3POCTAHHS YKCIIa TMPETCH/ICHTIB HA
po6oui MicIis - 6e3po0iTTs 3poctae. Takum YrHOM, 3MiHA Yrciia 0e3po0iTHHX (axiBIIiB
y 9aci OMUCYEThCS TUQPEPEHITIATBHIM PIBHIHHSIM

dn/dt = —B(N — Np). (A2)



Koeoiuient nponopiiitHocTi f y (A2) 4YuCENbHO AOPIBHIOE BiJHOIIECHHIO
IIBUIKOCTI 3MiHH 0€3pO0ITTS 10 YKCIIa HAJUTMIIKOBHUX (DaxiBIIiB.
Amnanoriuna ¢popmyna 1iia LC kontypa

U—Uy=—L-dl/dt = dl/dt= —%(U —Uy). (A2a)

MaeMmo HacTyrnHy cuctemy (TaOJHII0) HEOYEBUJHUX COIIAIbHO-TEXHIYHUX
aHaJOrIH:

n-1I, ng—»1Il,, N-U N,-U, a—-1/C, f—-1/L.
[MpoaudepenuiroBasmm (Al) ta (Ala), opumyemo
d?(N — Ny)/dt? = a - dn/dt, (A3)
d*(U —Uy)/dt?* = (1/C) - dl/dt. (A3a)

[lincraBuBmm (A2) B (A3) Ta (A2a) B (A3a), OTpUMYEMO HaCTyITHE
nudepeHiaabHe PIBHAHHS APYroro MopsaKy

d?(N — Ny)/dt?> = —aB (N — N,), (A4)

d2(U — Up)/dt? = —%(U — Uy). (Ada)
Po3B’s130k qudepenttiansHoro piBHsSHHS (A4) Ta (A4a) Mae BUTIISIA

N — N, = Asin wt, (A5)

U—-U, = Asinwt, (Aba)

ne A — MakcuManbHe 3HaueHHs (y BicoTKax Bill N) HaJHOPMATUBHOTO YHCIIA

(haxiBIliB, 3alHATUX HAa BUPOOHMUIITBI, JIJIi KOJIMBAJIBLHOTO KOHTYpY Ha Puc. Al — 1e

aMIUTITYJla 3MIHHOI CKJIQJOBOi HANpyru Ha 1HAYKTUBHOCTI, W — LUKIIYHA YacTOTa
KOJIUBaHb YncIia (axiBIliB a00 eIEKTPUYHUX KOJIMBaHb B KOHTYpi (Puc. Al):

w = \/@. (A6)
w=1/VLC. (A6a)

Taxkum unHOM, YnCco GaxiBIliB, 3AHATHUX Ha BUPOOHUIITBI, y BifiIcOTKax Big N,
a00 Hampyra Ha KoTymi iHgykTuBHOCTI (Puc. Al):



N = Ny + Asinwt, (A7)
U=U,+ Asinwt. (A7a)

[TinctaBuBmm (A7) B (A2) Tta (A7a) B (A2a), otpumyeMo maudepeHIiaabHe
PIBHSIHHS

dn/dt = —fA sin wt. (A8)

dl/dt = —%-Asin wt. (A8a)

Po3B’s3aBmm mudepentiansue piBHSHHS (A8) Ta (A8a), oTprMaeMo piBHSIHHS,
110 MOKAa3ye, K 3MIHIOETHCS B Yacl 4ucio (axiBUIB, Kl HE MPaLIOIOTh 3a (axoM, y
BIICOTKAaX BIiJ ONTUMAaJbHOrO uynciia (paxiBiiB Ny, Ta SIK 3MIHIOETBCS CTPYyM 4Yepe3
KOTYIIKY iHayKTUBHOCTI (Prc. Al):

n=ny+ (f/w)A cos wt. (A9)
1
[ =1,+ — A cos wt. (A9a)

Ockinbku uyncino (axiBIliB, SKI HE MPaIOlOTh 32 (axoMm, HE MOXe OyTH
B1JI’€MHUM (TaK caMO TMOCTIHHA CKJIaJ0Ba CTPyMYy 4Yepe3 KOTYIIKY 1HIYKTUBHOCTI Ha
Puc. Al He 3MIHIOETBCS 32 HAMIPSMOM), TO

ng=Ap/w =A\B/«, (A10)
I, = A/(wl) = AJ/C/L. (A10a)

Uucno ¢axiBiiB, AKki HE MpaIoOTh 3a (axoMm, y BifcoTkax Bij uywcia N
(haxiBIIiB, 3alHITUX HAa BUPOOHUIITBI, B IaHUI MOMEHT (1I€ T€, 10 B CTATUCTUYHUX
JAHUX Ha3UBAIOTh BIJICOTKOM O€3pO0ITTS)

n* =~-100%. (A11)
B enextpuunomy komi Ha Puc. Al ananorom 6e3po0itts Oye NpoBiAHICTh

G = (Alla)

I
o

Ha puc. A2 mokazano ¢parment apkyma Excel y pexwumi aemonctpariii
dhopmy.



Ha puc. A3 noka3ano rpadiku 3ajiexxHOCTeH, MOOYJOBaHUX Ha LIbOMY apKyIii
3a MaTeMaTHYHOI0 MOJEJUII0 mpanesiamTyBaHHs. Ha rpadiky puc. A3 mokazaHo
3MiHYy B yaci yrcina ¢axiBuiB N, 3aifHATUX Ha BUpOOHUIITBI, yrcia N ¢axiBIiB, SKI HE
MpaIfioTh 32 (axoMm, y BICOTKaxX BiJ] ONTHMAJIBHOTO 4ucia (axiBIiB 1 BiJICOTKA
6e3pobiTTs n* mpu Ny = 30%, A =10%, a = 0,8 yrt, f=0,6 yrt.

A B C D E F
1N, % ng% A4 % o yr' B.yr?
2 (100 30 10 0.8 0.6
3 £, ‘_‘_-’1’_1 T vr AFLvr
4 =KOPEHE(D2Z*E2) =2*TTH()VB4 02
5
6 |1.yr N.% M. % ne. % Ng. % ng, %
7 |0 =A52+C32*SIN(B34*AT7) =BS2+ES2*C32/B34*COS(BS4*AT) =CT*A32/B7 100 30
8 =AT+D54 =ATI+CI2*SIN(B34*A8) =BI2+ES2*CI2/BI4*COS(BI4*A8) =C8*AT2/B8 100 30
9 =A8+D54 =AS2+CE2*SIN(BS4*A9) =BI2+ES2*C52/BS4*COS(BS4*A9) =CO*AT2/B9 100 30

Puc. A2. ®parment apkyira Excel y pexumi neMoHcTpartii opMyI1 3 po3paxyHKOM
3QJIKHOCTEH, 1110 BUILIMBAIOTh 3 MAaTEMaTUYHOI MOJIEJII MpalleBIaIITyBaHHS.

Hexait N — uwncno ¢axiBuiB, 3aiHATHX Ha BUPOOHUUTBI, Y BIJCOTKax BiA
onTUMaJIbHOTO 4YHucia (axiBiiB. OntumManabHe YMCIO, ckaximo, 10. Arne konu
0e3po0ITTS HU3bKE, IOBOJAUTHCS IMIJBUIINYBATH CTaBKH, 1100 3amyddTd ¢axiBiiB. A
dbona 3apriaty He rymoBui. Och 1 3ayMIIaéEMO Ha BUPOOHUITBI 9 0ci0, mpupoiHe
3MEHIIIEHHs (BUX1J Ha MEHCIIO TOIO) HE KOMIIEHCYEMO. A KoJIn 0e3po0ITTS 3pOcio,
MO>KHA B3SITH OJIMHAJIIATOTO MPaIlIBHUKA Ha MEHIITY 3apIuiaTy (MOroauThes, 60 poooTH
HEMae) 1 PO3MIMPUTH BUPOOHUIITBO, a00 B3STH HOTO B AKOCT1 Y4HS, III00 MIATOTYBaTH
3MiHY 3 OIJIsIIy Ha Te, 10 XTOCh CKOPO M1JE Ha MEHCIIO.

Sk ue BunHO Ha rpadiky puc. A3, yucio N ¢axiBuiB, Ki IpalOOTh 3a paxoM,
BiZICcTae 1o ¢a3i Big yrcia N 6e3po0iTHUX (axiBIliB Ha 7/2.

Konu 6e3po0iTTs N mpoXoauTh TOYKY €KCTpeMyMy (BOHO MiHIMalibHE a0o
MaKcUMaibHe), yucio 3aiHsaThX (axisiiB N HaOyBae onTUMaIbHOTO 3HaUYE€HHS N, .

Komu 6e3po6iTTs N, 3HUKYIOUHUCH, TPOXOIUTh ONITUMAJIbHE 3HAUYCHHS Ny, YUCIIO
3aiiHATHX (axiBLIB MakcuMmanbHe. Komu 6e3poOiTTs N, MiABUILYIOYUCH, TPOXOAUTH
ONTHUMAaJIbHE 3HAYECHHSI N, YUCIIO 3alHATHX (DaxiBILIB MiHIMAJIbHE.

Takum yuHOM, 3a MIHIMyMOM O€3pOOITTS N uepe3 YBEpTh Mepiogy [ Ciij
OuiKyBaTH 3HIWKeHHA yucia N 3aitHaTux ¢axiBiiB. 3a MakKCUMyMOM O€3poOITTS N
4yepe3 YBepTh nepioay 1 ciia ouikyBatu 30ubmenHs yucia N 3aiiHaTix (haxiBIniB.

Yactka n* QaxiBmiB, Ski HE NpamiolOTh 3a (axoM, Bix yuciaa N 3alHATHX
(haxiBIliB HE3HAUHO BijAcTae mo (a3l BiJg 4acTKU N (paxiBIiB, SKI HE MPAIIOIOTh 3a
(haxom, BiJl onTUMaIbHOTO unciia Ny 3aiiHATUX (DaxiBIliB.

HasBHIiCTh pe3epBy mpailiBHUKIB — 0€3p00ITTS — HEOOXiJHA YMOBA YCIIITHOTO
(GYHKIIOHYBaHHSI pPUHKOBOT (KaMiTaJiCTUYHOT) €KOHOMIKH. TOMY BUITYCKHUKH BHILIB
MOBUHHI OYTH TOTOBI JI0 TOTO, IO JesKa iX YacTUHA, MPUHANMHI MPOTATOM JESKOTO
yacy, He OTpuMae poboTy 3a ¢axoM. 3apa3 ICHye TEHICHIIs] TOTYBaTH BY3bKHX



¢daxiBiiB, fKi HE B 3MO31 IMBHAKO MepeOyayBaTHCS, MO0 OTpUMaTH POOOTY 3a
CYMDKHUMH CIEHIaTbHOCTSAMHU, 1 3MYIIEHI MOTOKYyBaTHCS Ha HEKBali(ikoBaHy
HU3BKOOIUIaYyBaHy poOOTy. Y 3B’A3Ky 3 LKMM MOKHA 3allpONOHYBAaTH JaBaTu
BUITYCKHUKaM IIl¢ ¥ pOOITHWUYY CHEIiadbHICTh: 3BapHHKA, CIIOCaps, IITyKaTypa,
canTexHika 1 T. 1H. [lopsn 31 3HaHHSIMH 3a BY3BKOIO CIIEHIAIBHICTIO BUITYCKHUK
MOBUHEH OTPUMYBATH OUTBII PYyHIAMEHTAIBHY MIATOTOBKY, IO I03BOJISIE PO3IIUPUTH
HOro MOXIIMBICTH TMpAalEBIAIITYBaHHSA 3a CYMDKHHMH CIELialbHOCTAMU. Bumii
HaBYaJbHI 3aKIagy TOBHUHHI CTEXUTH 3a CUTYalli€l0 3 TMpaleBlalliTyBaHHAM
BUITYCKHUKIB, MPOTHO3YBaTH CHUTYyallil0 3 TMpaleBIAlITyBaHHIM BHUIIYCKHUKIB Ta
OIIEepPaTUBHO KOPUTYBATH poOOUi TIaHHU.
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Puc. A3. lunamika npareBiamTyBaHHs, J1e

N — grcno ¢axiBiiB, 3aHHATHX Ha BUPOOHUIITBI, Y BIACOTKAX Bijl ONITUMAIBHOTO
yucia (axisiiB Ny: N = Ny + A sin wt;

N —yucio gaxiBLiB, 4Kl HE MPaLIOIOTH 3a (haxoM, Y BIACOTKaX BlJ ONTUMAIBHOTO
ypca ¢axisiuis Ny: n = ng + (BA/w) cos wt;

N* — gucno ¢axisiiiB, sIKi HE MPAIIOIOTH 3a (axom, y BiacoTkax Big umcia N
¢axiBIiB Ha 1aHU# MOMEHT (0e3pobiTTs): n* = nNy/N;

No — onTuMasibHe 4Kciio (paxiBIliB, 3alHITHX Ha BUPOOHUIITBI, No = 100%);

No — onTUMAaJbHE YUCIO (PaxiBLIB, sIKI HE MPAIIOI0Th 3a (axom, (0e3po0ITHUX)
y npouenTax Big No.



P03BUTOK pUHKOBOT €KOHOMIKH MO>K€ MPU3BOAUTH 0 3PUBY MEPIOAUYHOCTI —
710 pyHHIBHOI €KOHOMIYHOT Kpu3H. JlepaBu 3 METOIO0 HEIOMYIIEHHS KPU3 BXXUBAIOThH
3aXOMIB JUIsl 3TJIAJDKyBAaHHS TMEPIOAMYHUX KOJUBAHb EKOHOMIYHUX TOKa3HHKIB.
CrocoOu [OCSITHEHHSI 1I1l€l METH TMPOMOHYIOTh, 30KpeMa, EKOHOMIYHI Teopii
KeWHCIaHCTBA 1 MOHETapu3My. Tak camMo, 3 METOI0 HEIOMYIIEHHS COIliadbHOI
HecTaOUTPHOCTI, MOKHA 1 MOTPIOHO 3MNIAKYBaTH KOJMBAHHS 4HUCIa O0e3p00ITHUX
(Puc. A3), peryaioouu HaIXOIKEHH MOJIOAMX (haxiBIliB.

JKUTTS BUIMYCKHUKIB TOKPAIIUTHCS — Y HUX Oyje OUIbIIe IIAHCIB OTpUMATH
poboTy 3a (axoM, SKINO BUIl OyAyThb BIICIIIKOBYBAaTH JOJIIO CBOIX BHUITYCKHHKIB,
BCTAHOBJIFOBATH MEPI0IMUHICTh 0€3pOOITTS, BIACTEKYBATH MEPCIIEKTUBH PUHKY Ipalii
y 3B’SI3KY 3 BIIKDUTTSAM Y PET10HI HOBUX MIAMPUEMCTB 1 CBOEYACHO KOPUTYBATH BUITYCK
(haxiBIliB PI3HUX HAIIPSMKIB I1JTOTOBKU. ByKBaabHO 3a piK 0 BUITYCKY MOYKHA BHECTH
KOPEKTHBU B poOOUI IJIaHHU.

JKATTS BUITYCKHHUKIB TIOKPAIIUTHCS, SKIIO BOHW, THUMYacOBO HE Malo4yu
MO>KJIMBOCTI OTPUMATH poOOTy 3a (paxom, 3MOKYTh TUMYACOBO BJIAILITYBATHUCS HE HA
HU3bKOOIUIAYYBaHy HEKBali(pikoBaHy poOOTy, a Ha pobOTy 3 poOOITHUYOI
CIEL1JIbHOCT1, OTPUMAHO1 B BUIII1 1 TOB’A3aHO1 3 iX OCHOBHOIO crierianbHicTio. Hagami
JOCB1J] TaKO1 pOOOTH TIIBKH MIABUIIMTS 1X IIIAHCH OTpUMATH poOoTYy 3a paxom. [llancu
BUITYCKHUKA MIJIBUIISTHCA TAKOXK, SIKIIO BIH OTPUMAE OUIBII IMIUPOKY MiATOTOBKY, IO
JI03BOJISIE BJIAIITYBAaTUCA 32 CYMIKHOIO CIEIIANBHICTIO, Ha SKik 0e3po0ITTS He
HACTIJIBKM BHCOKE, SIK Ha OCHOBHIH.



Jonatok B. Po3paxynkoBo-rpadiuna podora (PT'P-B)
DeHOMEeHO0JI0TiYHe MO/IeTIOBAaHHS QYHKIIOHYBAHHSA NaM’ ATi
B IIPOLIECi 32CBOEHHS POrPaMHOI0 MaTepiary
st Kypey «Ilemarorika BUIOT ITKOJIM Ta METOAOJIOTIUHI 3acaid IHKEHEPHOT OCBITH
{PI'P po3pobmnena Ta miaroToBjIeHa Ha OCHOBI OPUTIHAIBHOT aBTOPCHKOT Iy OITiKaItii
[94] ITepir O.B. ta in. (2019) [Perig et al. (2019) B
doi:10.1504/1JCEELL.2019.101045]}

3asnannsa PI'P-B:

Po3paxyiiTe MareMaTHdHy MOJAETb JIUHAMIKA 3aCBOEHHS HABYAJIBHOTO
Marepiany. Pesynbratu momaiite y BUrIsaai rpadikiB 3a tunoM puc. B3. Jlani mis
pO3paxyHKiB BI3bMITh 3 TaOi. B1. Bapiant BiamoBijzae ocTaHHIM JBOM Iudpam
3aJIIKOBOI KHUKKHU.

Ta6auusa B1. Buxinni nani 1js po3paxyHky marematu4uHoi moaeai PI'P-B

Bap. M, % 71, d T, d T2, d
01,41, 81 40 40 15 20
02,42, 82 45 40 16 21
03, 43, 83 50 45 17 22
04, 43, 84 55 45 18 23
05, 45, 85 60 50 19 24
06, 46, 86 40 50 20 25
07,47, 87 45 55 21 26
08, 48, 88 50 55 22 27
09, 49, 89 55 40 23 28
10, 50, 90 60 40 24 15
11,51, 91 40 45 25 16
12,52, 92 45 45 26 17
13,53, 93 50 50 27 18
14,54, 94 55 50 28 19
15, 55, 95 60 90 15 20
16, 56, 96 40 55 16 21
17,57, 97 45 40 17 22
18, 58, 98 50 40 18 23
19, 59, 99 55 45 19 24
20, 60, 00 60 45 20 25

21,61 40 50 21 26

22,62 45 50 22 27

23, 63 50 95 23 28

24, 64 55 95 24 15




25, 65 60 40 25 16
26, 66 40 40 26 17
27,67 45 45 27 18
28, 68 50 45 28 19
29, 69 55 50 15 20
30, 70 60 50 16 21
31,71 40 55 17 22
32,72 45 55 18 23
33, 73 50 40 19 24
34,74 95 40 20 25
35, 75 60 45 21 26
36, 76 40 45 22 15
37,77 45 50 23 16
38, 78 50 50 24 17
39, 79 55 55 25 18
40, 80 60 95 26 19

Po3B’sa30x PI'P-B:

Icaye rimoTesa, 1m0 MiJ Yac CHY MO30K JIFOJMHH aHaji3zye iHGopMalliio, 110
HaJlllIa MpoTAroM JHA B poOouy MaM'aTh, 1 NEPENUCYE BAXKIUBY, €MOILIIHO
3a0apBieHy iH(MOpMaIlilo B JOBroTpuBaidy nam'sath. [Hdopmariis, ska He BIAMOBIIAE
UM KPUTEPIsiM, BIJCIIO€ThCA. TakuM 4MHOM, B poOOUiil mam'sTi 3BUTLHSAETHCS MICIIE
T BMIIIIEHHST BPa)K€Hb HACTYITHOTO JTHSI.

Buxoautb, MM MaeMo 1Ba piBHI mam'sTi: poOody mHamM'aTh 1 JIOBFOTPUBAIY
nam'atb. MOXXHA BHMIUIMTH 1€ TPETI piBEHb - ONEpPAaTUBHY NaM'siTb, B SKIi
1H(pOopMaIis 3aTPUMYETHCS] BChOT0 Ha KUIbKa CEKyHA. Tak, HapUKIad, Py X0Ab01 MU
BECh 4Yac OTPUMYeEMO 1H(OpPMAIII0 BIJ OpPraHiB 30py, HEOOXIIHY ISl 31MCHEHHS
KOYKHOTO KpOKY. AJle BXKe TPU HACTYTHOMY KpOLIi 1151 iHpopMallisi 3SHUKAE, 3BUILHSAIOUN
Mictre s iHpopMmariii, HeoOX1IHOT I 3MIMCHEHHS HACTYIMHOTO Kpoky. Ile Timbku
[Ilepnok XonMmc mam'aTaB, CKUIBKM CXOJAMHOK B OyauHKY Mic XaJcoH. Xoua,
HaIpukiaz, iHdopMaIllis nMpo SKyCch 0COOJMBOMY IMEPENIKOAY (CKpUITydYa CXOJIUHKA)
nepeaacTbesi B pooouy mam'siTh.

Axmo iudopmarlliss HE TpUBEpPTaE yBaru, BOHA B poOOUYy Mam'siTb HE
nepenaeTbesi. Ik TO KaxkyTh, B OJJHE BYXO BJIETLIO, B 1HIIE BUJIETLIO. YBara - Iie
BJIACTUBICTh Tiepe/aBaTh 1H(OpMaIlilo 3 OnepaTUBHOI mam'siti B pobouy. [loxidony
1€papxiyHy MaM'sTh Ma€ 1 KOMIT'IOTEP.

B npotieci HaB4aHHS 1HPOPMALIisi HAKOMUYYETHCS B poOOU1id aM'ATi 1 YACTKOBO
NepelacThCsl B JOBTOTPUBATY Nam'siTh. [Iporiec HaBuaHHS BUMarae HEOJAHOPA30BOTO
MOBTOPEHHSI 4epe3 Te, L0 He BCS OTpUMaHa Miayac BUBYEHHA 1H(opmalis
NepeacThCsl B JOBIOTPUBAIY MaM'ATh. [CHye ysBICHHS, 110 B JOBFOTPUBAINA MaM'sTi
iH(hopMarris 30epiraerbes, MOKU KUBE JIIoAUHA. BUTATTH 1110 1H)OpMaIito, nepeBiBILIN



il B pobo4yy mam'sTh, TUM JIETIIE, YUM YaCTIIIE JIOAMHA 3BEPTAETHCS 3a LIE€IO
iHpopMalli€l0 B JOBrOTpUBAIY NaM'siTb. 3HOBY NPHUXOIUMO [0 HEOOXIIHOCTI
MOBTOPEHHSI paHillle BUBUEHOTO MaTepiay.
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Puc. Bl. ExcnepumeHTanbHa MUAJIKOIMO/10Ha KpUBa HaBYAIBLHOTO IPOIIECY 3a
EG66inTray3om.

Mu Bke roBOpUIIH, IO ICHYE T0O0BUM pUTM pobodoi nam'ari. [Ipu nuximiaHoMy
HaBYaHHI (3 IEKUIbKOMA MMOBTOPEHHIMU) ICHYE II1€ IIUKJ 3 TIepio1oM moBTopeHHs. et
IIMKJI MU 1 3aKJ1QJId B OCHOBY MaTe€MaTUYHOTO Ta (h13UYHOT0 MOJICITIOBAHHS 11aM’sITi.

E606inray3 excriepuMeHTaIbHO BCTAHOBUB (POPMYITY JIJisi OOUMCICHHS YaCTKH I
HaBUYaJLHOTO MaTepially, 110 30epiraeTbes B mam'sTi uepes yac t (XB):

r=a/(a+blgt), t=1 (B1)

npy 3HAYeHHAX mapameTpis a = 1,84; b = 1,25.

[Tonibny 3anexnict E6OIHray3 oTpumas 1 Jj1sl MPOIIECiB BUBYEHHST MaTepialy
Ta HOT0 NOBTOPEeHHsI. EKciepuMeHTanbHa NUIKONOAI0Ha KprBa HABYAJILHOTO MPOLIECY
3a EOOGinray3om nokasana Ha puc. B1l. fIcHo, 1m0 ocuuisiiii mocTymnoBo 3racaroTh, i
KpUBa BUXOAWTHb Ha TOPU3OHTAJIbHY AUISHKY HACUYEHHS, KOJM BECh MPOTpPaMHMIA
Marepian Oyje MIIIHO 3aCBOEHHIA.

[lepen Hamu moBcTae 3aBAaHHS MOOYTyBaTH MAaTeMaTUYHY MOJEh MPOIECY
HaBuaHHs. Hagio notpiOna Taka monens? [lo-niepiie, BoHa J03BOJISIE MEpeI0AYUTH,
AK OyJie 3MIHIOBaTHUCS Pe3yJIbTAT MPOLECY HaBYaHHS MPH 3MiHI camoro mnpouecy. I1o-
Apyre, BOHa gornoMarae Oy 1yBaTH TinoTe3u Mnpo GyHKIIOHYBAaHHS MaJIOAOCIIHKEHUX
MexaH13MiB (DyHKIIIOHYBaHHS MaMm'sTi.

[To cyTi, Mmaemo TpoOIeMy YOPHOI CKPUHBKU: 3HAUTH (POpMyITy, SIKa OINHUCYE
BIITYK Ha BUXOJl CHCTEMHU Ha BX1AHI (haKTOpH, HE MAIOYH YSIBJICHHS PO BHYTPIIIHIO
OynoBYy 1 (YHKIIIOHYBaHHI L€l cucTeMu. SIK MpaBUIIO, IIyKalOTh HAMOLIBII MPOCTY
MaTeMaTHuHy QOopMyJy, sika O MoB's3a1a BX1AH1 PaKkTOpH 1 BIATYK Ha BUXO/.



HaiiGinpmn  mpocta  matemMatnyHa  (opmysia,  ampoKcuMyloda — Iiei
eKCIIepUMEHTaJIbHUI rpadik, Ma€e BUTIISI:

n = N(1-e7") + Me“'sin wt (B2)

N — KUTBKICTh 1H(pOpMaLii B poOOUiil maM’sTi B MPOLIEHTaX BiJ BCiel iHPpopMariii,
IO MIJJISITa€ 3aCBOEHHIO B IIPOLIECI HABYAHHS;

T — nmepiox nukiy "HaBYaHHSA - TIepepBa’, OMUHUIL BUMIPY — 1 (100a);

® = 27/T — HMKIYHA YacTOTa IOBTOPEHHS €TalliB «HABYaHHS - IICPEpBay,
OIMHULIA BUMIPY — 1%

N — 3araipHa KiIbKICTh 1HGOPMAITIT, 1110 MiAJIArace 3arnam'1TOByBaHHIO, MPUMHSATA
3a 100%;

M — ki7bKiCTb 1H(pOpMAITii, III0 MPe'sIBASETHCS Ha €Talll IEPBUHHOTO BUBYCHHS
MPOrpaMHOTO Matepially, B MPOIEHTaX BijJ 3araiabHOi KiIbKOCTi iH(opmamii N, 1o
HiJIATae 3anam'iTOByBaHHIO;

Me™' — MHOKHHK, IO XapaKTEpHM3y€ 3MEHIIEHHs KiIbKOCTI HOBOI iH(opMallii,
10 HaXOUTh B po0OYy IaM'sATh Ha KO)KHOMY HOBOMY €Tarli HaBYaHHS;

0 = 27lt1 — xoedillieHT 3MEHICHHS 00CATY HOBOI iH(OpMAIii, IO HAJAXOIUTH B
po6ouy mam'saTh Ha KOKHOMY HOBOMY €Talll HABYaHHS, OJUHHI BUMIpY — I

71 — TIOCTIiiHA yacy poOoyoi maM'saTi — yac, 3a sKuil o0csr iHpopMmaliii B podbodiit
nam'saTi 3MEHIITY€eTbes B € = 2,718 pa3 BHACHIAOK 3a0yBaHHS, OJUHUIIS BUMIPY — 1.

p=2nlt, — xoedimieHT B3MEHIICHHSA o00cAry iH(OpMaIlii, IO MmiIsIrae
3araM'ITOByBaHHIO, OJUHULS BUMIPY — I

72 — MOCTINHA Yacy JOBrOTPUBAJIOL MaM'aTi — 4yac, 3a AKui oocsr iHdopmarllii B
AOBroTpuBaiiii mam'sti gocsrae 3uHadenns (1 —1/e)N=0,632N, todoro 63% Bix
MOBHOTO 00CATY MPOTPAMHOTO MaTrepiaixy, SKHM MiAIsArae 3amnam'sTOBYBaHHIO,
OJIMHHULISI BUMIPY — JI.

A B C D E
1 M,% Ty, d T.d N,% ir,d
> 50 50 25 100 {25
3 6,d' @, d! g.d! At d
a =1/B2  =2*NU()/C2 =1/E2 1
5
6 t,d nq, % ni % n,%
7 0 =D$2*(1-EXP(-CS4*AT)) =AS2*EXP(-AS4*A7)*SIN(BS4*A7) =B7+C7
s =A7+ES$4 =DS2*(1-EXP(-CS$4*A8)) =AS2*EXP(-AS4*A8)*SIN(BS$4*A8)=B8+CS
5 =AS+ES$4 =DS2*(1-EXP(-CS$4*A9)) =AS2*EXP(-AS$4*A9)*SIN(BS$4*A9) =B9+C9

Puc. B2. ®parment apkyma Excel y pexumi nemonctpanii dopmyn 3
PO3paxyHKOM KPHBOI Iam’sTi 32 MaTreMaTiuuHor Moaesuto (B1l) — (B5).

Bupas (B2) siBiisie cob6010 cyMy po3B’si3KiB ABOX AU epeHIiadIbHUX PIBHSIHb:



/B +ny = N; (83)

fl, + 261, + w§ = 0. (B4)
[{ukaiyaa yactoTta B piBHsIHHI (B2)

w =+ wi — 52 (B5)
Ockilibki § K wg, TO W = Wy.

MaTeMaTH4YHA MOJ€/Ib HABYAJILHOTO nponecy

120
= n1: KinsKkicTs indopmarii
B IOBTOTPHBAIII
100 maM'ATi
80

------ n2: IlepeenuieHHA
obcAry indopmatiii,
1m0 36epiracTeca B
pobouiii maM'ATi, Hal
obcarom iHdopMaiii,

nepenaHuM B
OOBTOTPHBATY
naMm'fTh

)

Kinbekicte iHbopmauii, %
S 8
o

- = n=nl+n2: KIILKICTE

0 v ; : i —— . iHpopMmallii B
0 : gD *..100  poGouiii mam'sti
¢ Yac 1
20 -+ — A,
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Puc. B3. I'padiku 3MiHIOBaHHS B MPOIIeCi HABYAHHS KIJILKOCTI 1H(pOpMaIlii, 110
mijusrac 3amam’STOBYBaHHIO, B poOouiii mam'ati n = N(1-e#) + Me“sin wt i B
nosrorpusaiiii nam'sari Ny = N(1-€7), a Takox nepesueH s 06cAry iHpopMalii, mo
30epiraeTbcsi B poOoUiii mam'sTi, Ham oOcsroMm iHMOpMarlii, mNepeaaHnuM B
JIOBrOTpHMBAILy IaM'sTh, N, = Me™'sin wt.

Martu ysaBieHHs po GyHKIIOHYBaHHS MaM'sITi AyKe BaXKIUBO IS TPABUIIBHO1
oprasizaiiii HaBYajJbHOro mpouecy. s aHamizy mporecy HaBYaHHS MM PO3pOOHIU
MaTeMaTUyHy MOJIelb B3a€MOJIi poOOYOi 1 JOBrOTpUBaAjOi mam'siTi B Ipolieci



HaBuaHHs. Ha puc. B2 mokazano ¢parment apkyma EXxcel y pexumi gemoncrtparii
dopmyi (B1) — (B5).

Ha puc. B3 nokazano rpadiku 3anexHoCTeH, MO0y I0BaH1 HA IIbOMY apKyIIIi 3a
MaTEMaTHYHOIO MOJICJUTIO 3aCBOEHHS HABYAJILHOTO MaTepiaiy.

Ha puc. B3 npencrasneni rpadiku 3MiHIOBaHHS B MTPOIIECi HABYaHHS KUTBKOCTI
iHpopmartii B pobouiit mam'siti (B2)

n = N(1-e?") + Me“sin wt
1 B TOBrOTpUBAIIN TTaM'sITi
n; = N(1-e7), (B6)

a TaKOXX TIEPEBUIICHHS 00CATY 1H(hOpMAaTIlii, o 30epiracThCsi B poboUiii mam'sTi,
HaJl 00csiroM iHdOopMallii, MepelaHuM B JOBFOTPUBATY MMaM'sITh,

n, = Me™sin wt. (B7)



Honatok C. PospaxynkoBo-rpadiuna podora (PTP-C)
Enexrpuune monenoBaHHs GQyHKIIOHYBaHHSA aM’ ATi
B IIPOLIECi 32CBOEHHS POrPaMHOI0 MaTepiary
st Kypey «Ilemarorika BUIOT ITKOJIM Ta METOAOJIOTIUHI 3acaid IHKEHEPHOT OCBITH
{PI'P po3pobmnena Ta miaroToBjIeHa Ha OCHOBI OPUTIHAIBHOT aBTOPCHKOT Iy OITiKaItii
[94] ITepir O.B. ta in. (2019) [Perig et al. (2019) B
doi:10.1504/1JCEELL.2019.101045]}

3asaannsa PI'P-C:
Po3paxyiiTe enekTpuaHy MOACIb THHAMIKHA 3aCBOEHHS HABYAJILHOTO MaTepiaiy.
PesynbpraTn mopaiite y BuUrisadi rpadikiB 3a TunoMm puc. B6. JlaHi s po3paxyHKIB

BI13bMITh 3 Ta0J1. B2. BapiaHT BiJmoBij1ac OCTaHHIM JABOM ITM(dpamM 3a11KOBOI KHUKKH.

Ta6auusa B2. Buxinni naHi 1Ji1 po3paxyHKy eJJeKTPUYHOI MoeJti

Bap. El, V Cl, F Rl, Q Rz, Q E2V L, H Cz, F
01,41, 81 90| 0,0009 1600 20 40 25 0,009
02,42, 82 95 0,001 1650 21 45 30 0,01
03, 43, 83 100| 0,0011 1700 22 50 40 0,011
04, 43, 84 105 0,0009 1750 23 55 45 0,009
05, 45, 85 110 0,001 1800 24 60 50 0,01
06, 46, 86 90| 0,0011 1850 25 40 55] 0,011
07,47, 87 95] 0,0009 1900 26 45 25 0,009
08, 48, 88 100 0,001 1950 27 50 30 0,01
09, 49, 89 105| 0,0011 2000 28 55 401 0,011
10, 50, 90 110| 0,0009 2050 15 60 45 0,009
11,51, 91 90 0,001 2100 16 40 50 0,01
12,52, 92 95| 0,0011 2150 17 45 95 0,011
13, 53, 93 100 | 0,0009 2200 18 50 25 0,009
14, 54, 94 105 0,001 2250 19 55 30 0,01
15, 55, 95 110] 0,0011 1600 20 60 401 0,011
16, 56, 96 90| 0,0009 1650 21 40 45 0,009
17,57, 97 95 0,001 1700 22 45 50 0,01
18, 58, 98 100| 0,0011 1750 23 50 95 0,011
19, 59, 99 105( 0,0009 1800 24 55 25| 0,009
20, 60, 00 110 0,001 1850 25 60 30 0,01

21,61 90| 0,0011 1900 26 40 35 0,011
22,62 95[ 0,0009 1950 27 45 40] 0,009
23, 63 100 0,001 2000 28 50 45 0,01
24,64 105| 0,0011 2050 15 55 50 0,011




25, 65 110{ 0,0009 2100 16 60 55| 0,009
26, 66 90| 0,0012 2150 17 40 55| 0,012
217,67 95| 0,0013 2200 18 45 25| 0,013
28, 68 100 | 0,0009 2250 19 50 30 0,009
29, 69 105] 0,0014 1600 20 55 35] 0,014
30, 70 110] 0,0012 1650 21 60 401 0,012
31,71 90| 0,0013 1700 22 40 45] 0,013
32,172 95| 0,0009 1750 23 45 50] 0,009
33,73 100] 0,0014 1800 24 50 55| 0,014
34, 74 105( 0,0012 1850 25 95 25| 0,012
35, 75 110] 0,0014 1900 26 60 30] 0,014
36, 76 90| 0,0014 1950 15 40 30] 0,014
37,77 95( 0,0013 2000 16 45 35| 0,013
38, 78 100 ] 0,0009 2050 17 50 401 0,009
39, 79 105] 0,0014 2100 18 55 451 0,014
40, 80 110{ 0,0013 2150 19 60 50| 0,013

Po3B’s30x PI'P-C:

Ha eranmi naBuanHs i1H(QOpMaIls 3aHOCUTBCS B pobody mam'sath. YactuHa
oJlep’KyBaHoOi 1H(popmallii Ha eTani HaBYaHHS IEPEHOCUTHCS B IOBIOTPUBAILY I1aM'SITb.

Ha erani mepepBu TpuBae mnepeHeceHHs 1Hdopmarlii 3 pobouyoi mam'siTi B
JOBrOTpUBaTY Mam'sith. [Ipu iboMy Ha eTari nepepBu 4acThHa iHpopmaiii 3 podovoi
nam'sati 0€3M0BOPOTHO BTPAYAETHCS.

Ha erani moBTOpeHHA B poOO4Yy mam'siTb HAAXOAUTh HE TUIbKW Mpea'sBieHa
BUKJIalayeM 1H(popmallis, ajie i NepexouTh 3 JOBrOTPUBANIOL aM'AT1 (IPUTay€eThCs)
1H(popMarlisi, HAKONMYEeHa B JOBIOTPUBAIIIN MMaM'sIT1 B IOMEPEIHIX LIMKIaX HABYAHHS.

3 KO)KHUM HOBHUM IIUKIIOM OOCST III€ HE 3aCBOEHOTO MTPOrPaMOBOTO MaTepiary
3MEHIIY€ThCS. BiMOBIIHO 3MEHIIYETHCS 0OCSIT HOBOTO HAIXO/KEHHS B TIaM'SITh.

[IporoHoBaHa MaTeMaTH4YHA MOJIENb JIO3BOJISIE OIIHIOBATH Pi3HI TINOTE3U
(GyHKIIIOHYBaHHS MMaM'sIT1 1 po3poOUTH paIliOHAIbHI CXeMU HaBUYaHHS.

deHoMeHOIoTIYHA MOJENb (DYHKI[IOHYBaHHS TaM'ATi B TPOIECI HaBYAHHS
Kpale MiIXOAWTh I MaTeMaTHKiB. IS CTYIEHTIB 1H)XXKCHEPHHUX CICIialbHOCTEH
OLIBIII 3pO3YyMIJION0 € MpeCTaBIeHa Ha puc. B4 enextpuuna Mozenb.

Ha puc. B4 nosnaweni E; 1 E; — e.p.c. mxepen crpymy, Ci 1 Cp —
€JIEKTPOEMHOCTI KOHJeHcaTopiB, R1 1 Ry — omopu pe3uctopiB, L — 1HAYKTUBHICTb
COJIEHO11a, V — BOJBTMETP, S — NAKETHUI NTEPEMHUKAY.

Hanpyra U; na xonaencaropi C; Mojaemntoe iHdopMallito N;, HAKOMUYEHY B
noBrotpuBaiiil mam'sti, Harnpyra U, Ha pesuctopi R; — mepeBuieHHs Ny oOcAary
iHdopmanii, mo 30epiraerbcsi B poOOYid mam'sTi, HaA oOcsroM 1HQopMaIlii,
nepelaHuM B IOBTOTPUBAITY TTaM'sITh.
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Puc. B4. EnextpuuHa cxema, 1110 MoJieto€ (DyHKI[IOHYBaHHSI MaM'siT1 B MPOIleCi
HaBuaHHA. BuwmiptoBana BosbT™MeTpoMm V Hampyra U =U;+ U, moxemoe oOcsr
inpopmauii B po6ouiii mam'sti N = N(1-e7") + Me™'sinwt, manpyra U; Ha korzeHcaropi
C1 mogemoe obcar indopmanii, mepenanoi B gororpusatry nam'ate N; = N(1-e7),
Harpyra U; Ha pesuctopi R2 mopmentoe mepeBuiieHHs oOcsary iH@opmMarii, Mo
30epiraeTbcsi B poOouiii mam'sTi, Hax oOcsroMm iHdoOpMmarlii, NepeaaHuM B
JIOBrOTpUBATy HaM'aTh, N, = Me“'sin wt.

PiBusaHHS, aHanoriune piBHAHHIO (B2), oTpumaemo sk HaclioK 3aKOHY
Kipxroda, 3riiHO 3 SIKUM €. p. C. B KOHTYpP1 JOPIBHIOE CyM1 HAIPYT:

IlRl + Ul B El' (88)

Cunta cTpymMy JTOPIBHIOE BEIIMUMHI 3apsay, IO MEPEHOCUTHCS uYepe3 MEepeTHH
MIPOBITHUKA 32 OJMHUITIO Yacy

I, =dq/dt = d(C,U,)/dt = C,Uj, (B9)
ne q = C,U; —3apsan konaencaropa Cj .
[MincraBusmm (B9) B (B8), otpumaemo

Ui/B + Uy = Ey, (B10)

e



B =1/(R.Cy). (B11)

JudepeniianpHe piBHSAHHS BUIBHUX 3aracarouux €JICKTPUYHUX KOJIMBaHb €
aHayiorom piBasHHs (B4)

U, + 28U, + wZ/C, = 0, (B12)
e

8§ = R,/(2L); (B13)

wo = 1/,/LC;. (B14)

Po3p’s3aBmiu piBHsaHHS (B10), oTpumMyeMo Hanpyry Ha KoHJieHcaTopi C;

U, = E1[1 — exp(—pt)], (B15)
Po3B’s3aBmm piBHsaHHS (B12), orpumyemo Hanpyry Ha pe3uctopi R,

U, = E,exp(—6t) sin wt. (B16)
BoasT™meTp V nokasye Hanpyry

U=U, +U, =E{[1—exp(—pt)] + E;exp(—4t) sin wt. (B17)

®opmyia (B17) ananoriuna (B2).

A B C D
1E1,V Cl_.F R],ﬂ Rg,ﬂ

2 100 0.001 2000 20

3 A, S ELV L.H C,.F

4 0.1 60 40 0.01

5 7,58 T.s {u,s'l ﬁ,s’l

6§ =B2*C2 =2*ITM()/Cé =1/KOPEHB(C4*D4) =D2/2/C4
7

g I.s UV Uy V Uu,v

5 0 =A$2*(1-EXP(-A9/A$6)) =B$4*EXP(-D$6*A9)*SIN(C$6*A9) =B9+C9

10 =A9+A$4 =A$2*(1-EXP(-A10/A$6) =BS$4*EXP(-D$6*A10)*SIN(C$6*A10) =B10+C10
11 =A10+A$4 =A$2*(1-EXP(-A11/A$6) =BS$4*EXP(-D$6*A11)*SIN(C$6*A11) =B11+C11

Puc. B5. ®parment apkyma Excel y pexumi nemonctpanii dopmyn 3
PO3paxyHKOM KpHUBOI IaM’ATI 32 €JIEKTPUYHOIO MOEILIIO.



Bimik yacy mounMHAEThCSl 3 MOMEHTY TepEBEICHHS MaKeTHOTO MepeMuKaya S 3
noJyioskeHHs 1 B monoxenHs 2. [Ipu uboMy kongeHcarop C; MOYMHAE 3apsKaTUCS Bl
mxepena ctpymy E;. 3apsamxenuii kongaeHcatop (, BIIKIIOUAETHCS BiA JKeperna
cTpymy E, 1 MIIKIIOYAETHCS 10 JTAHIIOXKKA, 1110 MICTUTh 1HAYKTUBHICTD L 1 akTHBHUI
omip R,, yTBOPIOIOUM TaKUM YHHOM KOJIMBAJILHUI KOHTYD.

Ha puc. B5 mokaszano ¢parment apkyma Excel y pexwmi memonctparii
dhopmy.

Ha puc. B6 nmokazanHo moOyaoBaHl Ha LIbOMY apKylill rpadiku 3aJIeKHOCTEH,
npeacTaBienux Gpopmynamu (B15, B16, B17).

EneKTpu4Ha Mogens HaB4aNnbHOro npouecy

120 m J1 (n1) Hammpyra Ha
roupgencaropi Cl, mo
Monentoe obcar iHdopMaLIi,
100 repenaHoi B JOBTOTPHUBATY
raM 1Tk,

«seees U2 (n2) Hanpyra Ha
peauctopi R2, mo mopemoe
MepeEnNmeHHa obcary
imtopmaril, axa
sbepiraeTeCa B pobouill
raM'aTi, Hag obcarom
imtbopmMarlii, mepenadol B
OOBTOTPUBANY ITaM ATk,

Hanpyra, B

= = U {n): Bumipaua
BONBTMETPOM Y Harpyra
N . ' U=U1+10U2 mo
e’ Momeneoe obcar
Yac, ¢ iHdopmarii B poboudiit

.
Jamaer®®

TIAaM 3T,
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Puc. B6. I'padiku 3anexxnocti Big vacy Hanpyru U = U; + Uy, mo moaentoe
oOcar inopmanii B podouiii mam'sti n = N(1-e”) + Me“'sin wt, manpyru U;, mio
MoJeroe obcar indopmalii, nepeganoi B gosrorpusany mam'ate Ny = N(1-e7Y), a
TakoxX Hanpyru Uy, 1110 MOJIeNIoe mepeBUIeHHs 00csTy 1H(opmartii, o 30epiracTbes
B poOouiil mam'siTi, Haj oOcsaroMm iH(opMalii, TepeaaHoi B JOBrOTPUBATY MaM'ATh,
n, = Me“sin wt.



Joaarox D. IlutaHHs A1l NiATOTOBKH
710 KOHTPOJILHOI pO00TH Ta 3aJ1iKYy 3 JUCITUILTIHU
«Ileparorika BUIIIOI IIKOJIM TA METOAO0JIOTIYHI 3acaIH iH:XKEeHEPHOI OCBITH»

TunoBi TeopeTHYHI MUTAHHSA JIJIS TiATOTOBKH
10 KOHTPoabHOI podoTu KP1 3 muctunninu [IBIIIM3IO

— CTpyKTypa Ta opraHizailisi CACTEMH BUIIOi OCBITH B YKpaiHi.

— CtpykTypa Ta opranizaiiis cuctemu Buioi ocBitTi B €C ta CIIA.

— Teepai naBuuku (hard skills) maliGyTHROrO BuKIaIa4a.

— M’ski maBuukw (SOft skills) Ta emmarist MaiiOyTHROrO BHKJIaAa4a.

— Bbesnepepua (moctiiina) camoocsita (lifelong learning) Ta piBeHs
npodeciifiHOI KOMIIETEHTHOCTI MaltOyTHRLOTO BUKJIaaya.

— KomyHika0enbpHICTh, Xapr3Ma Ta 4apiBHICTh MaOyTHHOT'O BHKJIaava.

— Putopuka (opaTopchbke MUCTEIITBO), ITeIaroriyHa MalCTEPHICTh Ta aKTOPChKE
MHUCTEIITBO MaliOyTHHOT'O BHKJIaIa4a.

— SIxicTh BUIIOI OCBITH — puHIMNU Ta kpurepii. HA3ABO.

— Sxicts Bumoi ocBitd B €C Ta CIIIA.

— XapaKTepUCTHKH OCBITHBOI Ta akajeMiuyHoi joOpodecHocTti (integrity) Ta
HeCcyIepedHocTi (consistency).

— Cramicth (Sustainability) ocBiTHboro po3BuTky Ta ma00podyT (wellbeing)
OCBITHBOT CIIIBHOTH

TunoBi TeopeTHYHi MUTAHHS JUTS ITiITOTOBKA
10 KOHTPoabHOI podoTu KP2 3 auctummiau [IBIIIM3IO

— JIunaktruna tpancnosuiis (didactic transposition).

— Ilenaroriuna pekoncTpykiris (educational reconstruction).

— Meron 3mimranoro HaBuanus (blended learning).

— Meron nepeBepuyToro kiacy (flipped classroom).

— Meron mpoekTHO-OpieHTOBaHOTO (TIPOEGKTHOTO) HaBdaHHs (project-based
learning, PBL).

— CyuacHa MynbpTHaUCIUMIUIIHApHA KoHueniiss STEM (Science, Technology,
Engineering, and Mathematics).

— Cyuacna myneruaucuuiniinapaa konuerniiis STEAM (Science, Technology,
Engineering, Arts, and Mathematics).

— CyuacHa myabTHIMCIMITTIHapHA KoHIenist Education 4.0 (Ocgita 4.0)

— CDIO-cTangapTi BUIIOI IHKEHEPHOI OCBITH.

— HopmarnbHa OCBITHS JUHAMIKa YCIIIIHOTO CTYICHTA.

— 30ypeHa OCBITHsI TMHAMIKa TPOOJIEMHOTO CTY/ICHTA.



Jonarok E. 3pa3ok 3a71ikoBoro 6ijeTy 3 1MCUUTUTIHUA
«Ileparorika BHIIOI HIKOJIM TA METOI0JIOTIYHI 3acaiM iH:KeHEPHOI OCBITHY

Biner 11

Teopernune 3anutands 1 (ouinroerbes 10 25 6amiB i3 100): Puropuka (opartopchbke
MUCTELTBO), eJarorivHa MaiCTEPHICTh Ta aKTOPCHKE MUCTEIITBO MaOYTHHOTO BUKJIJaua.

Teopernune 3anurans 2 (omiHwoerses 10 25 6ais i3 100): HopmaibHa 0CcBiTHS AHHAMIKA
YCIIIITHOTO CTYACHTA.

IpakTuune 3aBaanusa 3 (ormiHtoeTrbes g0 25 6aaiB i3 100): IlpoxymaTu, miarorysartu,
MUCHMOBO C(HOPMYJIIOBATH Ta JUAAKTUYHO OOIPYHTYBAaTH OCHOBHI T€3M Ta TOCHTIIOBHICTh
BUKJIQJICHHS MaTepiaidy B paMKax (OpMYITIOBaHHS IUIaHY-KOHCIEKTY BJIACHOTO JICKIIIHOTO 3aHSTTA
3a TeMOIO «DOPMYII0BAHHS 3A0aY ONMUMATLHOL WUBUOKOOII 0151 CUCTNEeM YNPAGTIHH).

Oo6uncaoBajbHe 3aBaanns 4 (omiHoerbes 10 25 6aaiB 13 100): HeoOxinmHO BH3HAYNTH
pPO3B’S30K 3a7adi 3 JAMHAMIKH TPAaleBJAIITYBAHHA BHIYCKHHKIB, CcHOpMyIbOBaHOI Yy
HKYeHaBeneHin Taomwmi 1.

Tabmmmg 1 — OcHOBHI ITO3HAYEHHS, CIIIBBIIHOIIEHHS Ta YMCIJIOBI 3HAYE€HHS [JIA 3a1a4i
3anmaHi 3a yMOBOIO 3a1a4i YUCJIOBI 3HaYeHHs |  HeBigomi BewunHy, siki TpeOa 3HAHWTH B 3a1a4i
A, % |a, pik B, pik Y Ny, % | ng , %|At, pix|w, pixY T, pix | n(At), % [N(At), % | n*(At), %

30 0,8 0,4 100 25 21 |w=?| T=? |n(At) =? | N(At) =?| n*(At) =?
[To3HaueHHs Ta BU3HAYCHHS JUIS 3a7a4i IWHAMIKH MPAIeBIAIITYBAHHS MOJIOIMX CIICIIATICTIB
Hexaii N, — 11€ 3a0ane 3a ymo601o 3a0a4i ONTAMAaIbHE YHCII0 (axiBliB, 3aiHATHX HA BUPOOHUIITBI

Hexaii ny — 11e 3a0ane 3a ymosor 3a0ayi OoNTUMaIbHE YnCI0 (GaxiBIliB, Ki HE MPAIIOIOTH 3a
daxom (6e3pobiTHUX), B ipoIieHTax Bijg N,

Hexait N = N(At) =? — ue nesioome pakrtuane 4ucio GaxiBiiiB, 3aiHATHX Ha BUPOOHUIITBI B
3a0anuii MOMEHT Yacy At, y BincoTkax Bijg Ny, npudomy N(At) = Ny + A sin(w - At)

Hexaii n = n(At) =? — 1e negioome uncio (axiBiiB, sKi He IPaIFOIOTh 3a GpaxoM (6e3poOiTHHX) B
3a0anuit MOMEHT yacy At, B iporienTax Bijx Ny, mpuaomy n(At) = ny + (BA/w) - cos(w - At)
Hexait n*(At) =? — e nesioomuii Bincotok 6e3pobirts. Tooro n*(At) =? — 11e uncio (axisIiiBs,
SIKi He MpaIoroTh 3a paxom n(At), y Biacorkax Big uuciaa N (At) daxiBiiB, 3aiiHITHX Ha
BUPOOHMIITBI, B 3a0anuti MOMEHT yacy At, npuaomy n*(At) = (n(At)/N(At)) - 100%

Hexait A — 11e 3a0ane 3a ym08010 3a0aui MaKCUMaJIbHE 3HAYCHHS HQJJTHOPMATHBHOTO YHCIIa
daxiBIiB, 3alHATHUX HA BUPOOHMIITBI, ¥ BifCOTKax Big Ny

Hexait a — e 3a0anuii 3a ymo6or 3adaui Koe(ilieHT NPOMOPIIHHOCTI, IKHI YUCETHHO JTOPIBHIOE
BJIHOIIEHHIO IIBUIKOCTI 3MIHU YKcJia (paxiBIliB 0 BEJIMUYUHU HAJJTUIIKOBOTO O€3pO0ITTS

Hexait  — 11e 3a0anuii 3a ymo6oio 3a0ayi Koe)ilieHT MPONOPLIHHOCTI, SKUI YUCENIBHO JJOPIBHIOE
B1JIHONICHHIO IIBUIKOCTI 3MIHU 0€3pO0ITTS 10 YKCiIa HAUTMITKOBHUX (haxiBIliB

Hexaii w =? — 11e Hegiooma NUKIIIYHA YAaCTOTa KOJIMBAaHb YKcia (axiBIiB, IPUUOMY w = / aff

Hexaii T =? — 11e Hegi0omuil TIepio ] KOIMBaHb uKcia ¢axisiis, npuuomy T = 21 /w
OCHOBHI CIIBBIIHOUICHHS sl 33/1a41 JMHAMIKY MPAIEBIAIITYBaHHS MOJOINX CHEI[ialiCTiB

w = JaB |N(At) =Ny + Asin(w - At) n(At) = ny + (BA/w) - cos(w - At)
T=2n/w n*(At) = (n(At)/N(At)) - 100% ng=A-(B/w) ne=A-JB/a
PosrnsnyTo 1 3aTBepAKEeHO Ha 3acijlaHH] Kadeapu aBToMaTu3alii BUpOOHUYUX MPOIIECIB,
MpOTOKOJ Ne BIJ
3aB. kadenpu ABII, nonent Mapkos O.€.

Buknanau, nonesr [Tepir O.B.



