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1 MICIHE HABYAJIBHOI JUCIHUILJIIHU B OCBITHI MPOT'PAMI
1.1 Mera HaBYaJIbHOI JUCHHUILIIHUA

OnanyBaHHS  KJIIOYOBUMH  METOJAMH  3aCTOCYBaHHS  KOMII'FOTEPHUX
TEXHOJIOTIM I PO3B’SI3aHHS 33724 MOJEIIOBAHHSA OO0'€KTIB 1 MPOIIECIB Mia dac
MIPOBEICHHS] BUMIPIOBAIBHUX Ta BUMPOOYBAIBHUX CKCIIEPUMEHTIB, IEPEBAXKHO 3a
J0IoMOroro nporpamuoro cepeaosuiira MathCAD.

1.2 KomneTreHTHOCTI, GopMyBaHHS AKHUX 320€3M€eYY€THCS

HapuanpHa sgucnumiiHa 3a0e3nedye HAOYTTS TakuX MependadyeHux
OCBITHBOIO ITPOIPAMOI0 KOMIIETEHTHOCTEH:

IK 1. 3natHiCTh pOo3B’A3yBaTH CKJIaJHI CHELiaNi30BaHl 3a/1a4l Ta NPaKTHYHI
npoOiemMu  MeTpoJorii  Ta  1HQOpPMaliiHO-BUMIPIOBAIBHOI ~ TEXHIKH,  SIKI
XapaKTePU3YIOThCSI KOMIUIEKCHICTIO Ta HEBHU3HAYCHICTIO YMOB, IO Tepeadayae
3aCTOCYBaHHA TEOpii Ta  METOMIB  METpPOJOrii, CcHnoco0iB  MoOyI0BU
3aco0iB  aBTOMaTH3alli Ta OpwIagoOyAyBaHHS, BKJIOYAOYM  CHUCTEMH,
iH(oOpMaIIfHUX  TEXHOJIOTIA  sK y  cdepl  MNPOEKTyBaHHA  BHPOOIB
npwiafoOyayBaHHsl, Tak 1 MIpHU OMNpallOBaHHI BHUMIPIOBAIbHOI 1H(pOpMALIi B
CUTYaLsX, IO XapaKTePU3YIOThCSI HEBU3HAYEHICTIO YMOB 1 BUMOT.

3K-1. 3natHicTh 3aCTOCOBYBATU MPOQECIiHI 3HAHHS ¥ YMIHHS Y IPAKTUYHUX
CUTYaIIsX.

3K-4. HaBuuku BuKopucTaHHA 1HGOpPMAIIHHUX 1 KOMYHIKAIIHUX
TEXHOJIOT1H.

3K-5. 31aTHICTh 10 TOIIYKY, OMPAIFOBAHHS Ta aHANI3y 1H(pOpMaIllii 3 pi3HUX
JUKEpeL.

3K-8. 31aTHICTh BUMTHCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHIMU.

®K-1. 31aTHICTh MPOBOJUTH aHAI3 CKJIAJIOBUX MOXUOKU 3a iX CYTTEBUMU
O3HaKaMH, OINEPYBAaTH CKJIAJIOBUMHU IMOXUOKH/HEBU3HAYEHOCTI Y BIJMOBIAHOCTI 3
MOJIEJIIMA BUMIPIOBAaHHS (Ha OCHOBI 0a30BHMX 3HaHb (PYHIAMEHTAIBHUX PO3LUTIB
MaTEMAaTHKH).

O®K-2. 3parHicTh  TpOEKTyBaTh  3acobu  (ckiaa)  iHGOpMaIiifHO-
BUMIPIOBAJIbHOT CUCTEMHU (TEXHIKM) y TEBHINH cdepi MIsUIBHOCTI Ta ONUCYBaTU
MPUHITUT X pOOOTH.

®K-3. 3paTHiCTh, BUXOASYM 3 BHMIPIOBAIBHOI 3a7advi, IOSCHIOBATH Ta
ONMMCYBAaTH TPUHIMIK TOOYJAOBH  OOYHUCITIOBAILHUX KOMIIOHEHT 3aco0iB
BUMIPIOBAJIHLHOT TEXHIKH.

®K-4. 3paTHICT BUKOPHUCTOBYBATH Cy4yacHI 1HXKEHEpHI Ta MaTeMaTH4HI
MaKeTH JIJIsi CTBOPEHHS MOJIeJeil MPUaaiB 1 CHCTEM BUMIPIOBAHb.

1.3 IIporpamMHi pe3yjibTaTH HABYAHHS, 10 320€311e4y0ThCH

OckiTbKM HaBYajdbHA JUCHUIUIIHA € BHOIPKOBOIO [JIsi CTYJIEHTIB, SKi
3100yBalOTh  OCBITHIM  CTymiHb 0akajaBpa 3a OCBITHBOIO  MPOTrPaMOIO



«IH(popMaIliiHO-BUMIPIOBAJIbHI TEXHOJIOTII Ta 1HXEHEepis SKOCTi», il BUBYECHHS HE
nependadae JOCSITHEHHS BH3HAUYEHHUX OCBITHBOIO MPOrPaMOI0 MPOTPaMHHUX
pe3yNIbTaTiB HAaBYAHHSI.

1.4 MixaucumiutiHapHi 3B’ I3KH

HaBuanbna aucuuiiiHa € BHOIPKOBOIO [Jisi BUBYEHHS CTYACHTAaMH, SKi
3100yBalOTh  OCBITHIM  cTymiHb Marictpa 3a  OCBITHBOIO — MPOTpaMoro
«IH(popMaIiiHO-BUMIPIOBAJIbHI TEXHOJIOT1T Ta 1HXEHEPIs SIKOCTI».

[lepegymoBamMu /Jis BUBYEHHS JMCUUIUIIHA € TIONEPEJAHE OIAaHyBaHHS
mucuurutinamu Lukoy 3aranbHoi miarotoBku («Ictopist Ta KynpTypa YKpaiHu,
«dinocodis», «IlpaBozHaBcTBO» Ta 1H.), aucuumuriHamMu [lukimy  daxoBoi
niarotoBku  («Bumia mareMatukay, «AJTOPUTMI3AIlisl Ta MPOrpaMyBaHHS»,
«Komn'torepna rpacdika», «EnextporexHikay», «EIeKTpoHIKa»), cHenlaJbHUMU
mucuurutinamMu  («BuMiproBanbHi  mepeTBoproBavi», «Meromu Ta  3aco0m
BUMIPIOBAaHb Ta KOHTPOJb», «OnpaltoBaHHs pe3yJbTaTiB BUMIPIOBAHb» Ta 1H.).

HaOyTi 3HaHHSA 1 BMIHHS 3aCTOCOBYIOTHCSI NpPHU ONAHYBaHHI NPOrPAMH
MIJTOTOBKU OakanaBpiB 3a paxom, 30KpeMa — onanyBaHHs AucuIuIiz «lIporpamue
3a0€3IeUeHHS 1H(popMaIiiHO-BUMIPIOBAJIBHUX TEXHOJIOT1», «OcHOBH
iHpopMmariitnoi Oe3neku  (3a crangaptamu  ISO  cepii 27000)» «OuiHka
BIJIMOBIJTHOCTI, aTrecTralis Ta cepTudikailis MpoayKIlii, MTOCIyT Ta MEePCOHATY» Ta
IIPY MIATOTOBIII HUMU BUITYCKHOT POOOTH.

2 OYIKYBAHI PE3YJIbTATU HABYAHHA 3A HABYAJIBHOIO

JUCHUIIJITHOIO
Kon OuikyBaHUi pe3yinbTaT HABYaAHHS PiBenn
BuOip  BiANOBIZHOrO  MpOrpaMHOTO  3a0€3MedeHHs  Jid
OPHI | nposenenns BUMIipPIOBAJIBHUX Ta BunpoOyBanbuux | 11
EKCIIEPUMEHTIB.

OPH2 BukopucrtoByBatu BIJANOBIAHI MaTeMaTU4YHI METOAM IS I
BUPIIIECHHS 3aBJaHb BUMIPIOBAHHSI.

KnacudikyBatn xapakTepucTHKH O00’€KTIB 1 TIPOIECIB Yy
KOHTEKCTI BHMIPIOBAJILHUX a00 BHUMPOOYBAJLHUX 3aBlaHb, a
OPH3 | Takox MozemoBaTH 1€l IPOLEC Ha OCHOBI TeOPETHYHUX Hanux | [V
32 JIOMOMOTOI0 KOMIT FOTEPHUX MATEMATHYHUX MPOTPaMHUX
MAKEeTIB.

3abe3neuyBaTi TOYHICTh (HOPMYJTIOBAHHS 3aBlaHb Mia dYac
OPH4 | monenroBanHs 06'€KTiB i IPOLIECIB, a TAKOXK y X0Ai MogenroBanHs | VI
BUMIPIOBAJIbHUX T4 BUNIPOOYBAJIbHUX EKCIIEPUMEHTIB.




Cormiansai HaBuukH (soft skills),
PO3BUTKY AKHUX cripuse HaBuaiabHa Auciumuiiaa (OH - OcobucTicHI HAaBUYKY;
KH - KomyHikariiHi HABHYKH)

Kon Comianpaa HaBruka (Soft skill)

OH1 | 3gaTHicTh ynpaBIsSTH BIACHUM YacOM.

OH2 | 3matHICTh CaMOCTIHHO MPUWMATH PIIIICHHS.

Po3ymiHHS BaXXIMBOCTI NMpeIMETy BUBUYEHHS SIK (istocodii 3a0e3neyeHHs

OHA4 . :
3araJIbHO1 JKOCT1.

KH1 | 3patHicTb 3p0o3ymiio popMyIitoBaTH AYMKH.

KH3 | 3paTHicTh JUCKYTYBaTH Ta Ha/laBaTH apryMEHTOBAHI BIATIOBI/I.

YH1 | 3narHicTh mpaltoBaTd B KOMaH/I1

3 PO3NO/JILJ I'OJUH 3A BUJAMU HABUAJIBHOI JISIJIBHOCTI

Jlenna ¢hopma HaBYaHHS

CemecTpu/miBceMECTPH
Bumn P P
HaBYaJIbHOI IISJIBHOCTI yeporo 5 6
5/9 5/10 | 6/11 6/12
Ycboro roguH 3a HaBYaJILHUM IIJIAHOM 120 120
y TOMY YHCII:
AynuTOpHI 3aHATTS 48 48
— JeKii 16 16
— 1ab0paTopHi poOOTH 32 32
— MPAKTUYHI 3aHATTSI - -
— CEeMIHapChKi 3aHATTS - -
Camocriiina poboTa 72 72
— MIArOTOBKA JI0 AYAUTOPHUX 3aHAThH 24 24
— BUKOHAHHS Ta 3aXUCT KYPCOBOi pOOOTH - -
— BUKOHAHHS Ta 3aXUCT 1HAUBITyaTbHUX
3aBJaHb - -
— MMIATOTOBKA Ta CKJIAJAHHA €K3aMEHIB - -
— MIATOTOBKA JI0 IHITUX KOHTPOJIBHUX 3aXO0JIiB 24 24
— OTIPAIFOBAHHS PO3/LIIB, K1 HE BUKIIAJAIOTHCS
Ha JEKIIAX 24 24
Audp. Jud
dopma ceMecTpOBOTO KOHTPOJIIO AT AT




3aouHa popma HaBYAHHS

Bunu Cemectpu
W . VYcworo
HABYAJILHOI MISUIBHOCTI 5 6
VYceporo roauH 3a HaBYaJIbHUM IIAHOM 120 120
y TOMY YHCIIi:
Ay,Z[I/ITOpHi 3aHSTTA 12 12
— neKmil 4 4
— abopaTopHi pobOTH 8 8
— MPAKTUYHI 3aHATTS - -
— CEeMIHAPChKIi 3aHSATTS - -
CamocriitHa poboTa 108 108
— MMATOTOBKA JI0 ayANTOPHUX 3aHATh 6 6
— BUKOHAHHS Ta 3aXHUCT KYPCOBOi poOOTH - -
— BUKOHAHHS Ta 3aXUCT 1HIUBIIyaIbHUX
3aBJaHb 12 12
— OIpaIOBaHHs HABYAJIBHOTO MaTepiay 66 66
— IIArOTOBKA Ta CKJIAJAHHS €K3aMEHIB - -
— IIJATOTOBKA Ta CKJIAJMAHHA 1HIINX
KOHTPOJIbHHUX 3aXOJ1B 24 24
Ian.3aB. Inn.3aB.
dopma ceMecTpOBOro KOHTPOIIIO
P ™ P Hud. Hud.
3aJliK 3aJ1K

4 3MICT HABYAJIbHOI JTUCHUILIIHU

Po3-ain

Tema nexuii (3aHATTS)

OO0csr, TonuH

Ouna
dopma

3aouHa
dopma

OPH

CH

Po3nin 1. MoagenwBanHs 00'€KTiB y 10CTIAHNIBKIN JiAIbHOCTI

Jlexuii:

OcobauBocrTi MO/1e/TIOBAHHA B PO3B’sI3aHHI
NpuKJIagHuX 3a1a4. OCHOBHI TOHATTS, YSBJIEHHS Ta
METOAM  TEopii  MaTeMaTHYHOTO  MOJICITIOBAHHS.
Knacudikamuis Mojienei.

0,5

OcCHOBHiI NpUHUMIH MO0YA0BH MaTeMaTU4HOI Mo/eli.
[TpuBeneHHs pealbHUX 3aBIaHb JI0 3arajlbHOTO BUTIISIY.
Marematuynuii  omnmc mnpoueciB. OCHOBHI  eTamu
MaTeMaTHYHOTO MOJENIIOBAHHS: IIOCTaHOBKA  3ajady,
CTBOPEHHST ~ MaTeMaTHMYHOi  MOJelNli, MaTeMaTH4He
MOJICTTIOBaHHs, MMOOy/mIOBa OOYMCITIOBATBHOI  MOJETI,
AITOPUTM METOJTy, peajizaiisi MeToy OOYUCIICHb.

0,5

JlaGoparopHi 3aHaTTA:

Jladboparopna poGora Ne 1. MogeaoBaHHs
BHMipHOBAJBHUX i BUIPOOYBAJIbHUX €KCIIepUMEHTIB.

OPHI1
OPH3

OHI
OH2
OH4
KH1
KH3

4




Anroputm MaTeMaTHYHOTO MO/ICITIOBAHHS
BUMIPIOBAJILHUX Ta BHUMPOOYBAIBHUX EKCIEPHUMEHTIB 3a
JIOTIOMOTOI0: JIOCITI/PKEHHsSI OpUTiHAy, (i3W4YHUN OIuC,
MaTeMaTU4YHUH  ONMHC, MPOBEICHHS  KOHTPOJHLHOTO
00YHCITIOBAIBHOTO EKCIIEPUMEHTY, OLIHKa aJeKBaTHOCTI
pe3ynibTariB,  IUIAHYBaHHA Ta  OOYMCIIOBAILHOTO
EKCIEPUMEHTY, aHali3 pe3yibTaTiB Ta (POPMYIIOBAHHS
BHCHOBKIB

Camocriiina po6ora:

[TinroroBKa 10 ayTUTOPHUX 3aHATH

1,5

BukoHaHHS Ta 3aXHCT IHAUBIAyaTbHUX 3aBJIaHb

OmnparrroBanHs po3JiTIiB MPOrpamMu, SIKi He BUKIAJAIOThCS
Ha JICKIISX ()11 OYHOTO HABYAHHS ):

IIpodiaeMn  moOynoBM  MaTeMaTH4HOI  MoJeJi.
Pan:xupyBauusi (Aepecamysanns. Teopia kamacmpog.
Memoo nocnidosnux HabnudCcenb. Memood cnpob ma
nomunok. Memoo nepebopy. Memoo nepegipku cinomes).

1, 2, 5],

OmnpairoBanHs HABYAJILHOTO MaTepiany (171 3209HOT0
HaBYaHHS)

19,5

[TinroroBKa Ta CKJIaJaHHS 1HIIMX KOHTPOJIBHHUX 3aXO0/IiB

6

6

Ycroro:

30

30

II

Po3ain 2. Komn'ioTepHi MeToam Ta MOAEII0BAHHA Y BUMIPIOBAHHSAX

Jlexuii:

IIpuiioMH CHPOLIEHHS Ta KOHTPOJI MAaTeMAaTHYHHUX
mozeJeid. CripolieHHs: Mojienelt Ta piBHsAHb. JIiHeapu3zaltis
mozeneid. Meron 30ypeHb. KoHTponms po3miHHOCTEH,
OCHOBHHMX 3aKOHIB, SKICHOI IIOBEIIHKH 3aJC)KHOCTEH,
MaTeMaTU4HOi 3aMKHYTOCTI.

0,5

O0uuciaoBanbHi  Meroau  anredopu. OOuMcieHHS
TUNOBUX (QYHKIIHA. MeToau pillleHHS CUCTEM THUIIOBHUX
JHIAHUX anreOpaiuHuX piBHSAHb. MeToau pileHHs
HEJIIHIMHUX anreOpaidHuX piBHSHb.

0,5

JlabopaTropHi 3aHATTA:

JlaGopatopna poGora Ne 2. IlodynoBa rpadgikis
TunoBux ¢yHkuii. IToOynoBa nBomipHOro Trpadika.
®opmarysanns rpadikis. [ToOynosa rpadika B mojspHii
cuctemi koopauHart. [lo6ynoBa TpuBuMipHOro rpadika y
Bursi nosepxHi. [loOynoBa nepexpemeHux Qiryp.

JlaGopaTopna podora Ne 3. MarpuuHi 00YHCJIEHHSI
pe3yabTaTtiB BUMipoBaHb. CriocoOM 3aB1aHHS MaTPHIIi.
OcHoBHI omeparopu 1 QyHKIIT 1715 poOOTH 3 MacHBamH.
Komanan maneni iHcTpymeHTiB. CUMBOJBHI omepauii 3
MaTputsiMu. O6'eTHaHHS MaTPUILb.

Camocriiina pobora:

[TinroToBKa 10 ayAUTOPHUX 3aHATH

1,5

OPH2
OPH3

OHI
OH2
OH4
KH1
KH3




BukoHaHHS Ta 3aXHCT IHAUBIAyaTbHUX 3aB/IaHb

OmnpatroBaHHs PO3/UTIB MPOTPaMH, K1 HE BUKJIaJal0ThCS
HA JISKISIX (U1 OYHOTO HABUAHHS):
Opraxizanist Ha0JIMKeHUX 00uucaeHb (/[icepena il 6uou

noxubox.  3anuc  Habaudxcenux  yucen.  Ilpasuno 6 -

oxkpyenenns.  Iloxubku  pezynomamy npu  OiIX 3

HaOnuxcenumy  uucnamu.  Ilowupenns — noxubok

oxpyanenns npu obuuciennsx) [5, 7, 8].

OmnpalroBaHHs HABYAJILHOTO MaTepiany (/s 3a09HOT0 i 195

HaBYaHH) ’

[TinroroBKka Ta CKJIaJaHHS IHIIMX KOHTPOJBHUX 33aXO0JIiB 6 6
Ycporo: 30 30

III

Po3ain 3. Po3B’si3aHHs iHXKeHEPHUX 33124 32 I0NIOMOI0I0 cepeaoB

uma MathCAD

Jlexuii

MathCAD - yniBepcajbHa cucTeMa MaTeMaTHYHHX
po3paxyHkiB. BUBYCHHS OCHOB POOOTH 3 IMPOrpamoro
MathCAD. OcBoenns BxinHoi moBu cucremu. Komanmau
MEHI0O 1 maHem iHcTpyMeHTiB. [IpaBuia BBelneHHS,
NPU3HAYCHHS 3MIHHUX 1 PIIIEHHS 3a7a4 B CEPEAOBHIII

MathCAD.

0,5

OcHoBHi MaTeMaTn4Hi QyHKIl i onepaTopu B cucremi
MathCAD. OcHOBHI eleMeHTH IHTep(ency CHCTeMHU
MathCAD. CumBonbHa omiaka. ChopomeHHS Ta
poskiagaHHs  BupasiB.  KoedimieHTH  mosiHOMY.
CuMBOJIHHI OOYHUCIICHHS 32 00paHOI0 3MIHHOIO.

0,5

JlabopaTopHi 3aHATTA:

Jladoparopna poGora Ne 4. HaduamxenHs: (pyHkiii.
ITocranoBka 3ajaul HaOIMKEHHS byHKLii.
[ToniHOMianbHE  IHTEPHONIOBAaHHSA.  [HTEproNOBaHHS
crulaiiHaMu. AnpoKcUMallisi THIOBUX (YHKILIH.

JladopaTopna po6ora Ne 5. Po3B'si3aHHsI piBHSAHBL NIPHU
o0poOui  pesyabrariB  BHUMIipOBaHb.  YucenbHe
pO3B’SI3aHHA  HENIHIAHOTO  PIBHSHHSA.  3HAXOJKEHHS
KOpEeHiB moJiiHoMa. PimeHHs cucteM piBHAHb. PimieHHs
CUCTEM JIHIMHUX pIBHSAHb. PillleHHS CHUCTEM pIBHSHb
MaTpUYHUM MeT0J1I0M. CHMBOJILHUH PO3B'SI30K PiBHSIHb.

Camocriiina pooora:

[linroToBKa 10 ayIUTOPHUX 3aHATH

1,5

BukonaHHs Ta 3aXHCT IHAUBIAyaTIbHUX 3aB/IaHb

OmparttoBaHHs PO3AUTIB MPOTPAMH, K1 HE BUKJIAIAI0THCS
HA JISKIIsIX (711 OYHOTO HAaBYaHHS):

BusznauenHs JimiTiB Ta gociaixkeHHs 30iKHOCTI psaaiB
B cucremi MathCAD (Busnauenus nimimie ynxyii 6
KOHKpemHUXx mouxkax. Busnauenns HecKinueHHO GeNUKux i
HEeCKIHYEeHHO MAnux @QYHKYitl 3a O00ONoMOo2010 JNiMIimis.

Busnauennsi 30icHOCmi ps0i6 3 GUKOPUCMAHHAM O3HAK
Kowi ma Jlanambepa) [8...10].

OPH1
OPH2

OHI
OH2
OH4
KH1
KH3




OmnparrroBaHHs HABYAJILHOT'O MaTtepiany (171 3a09HOTr0
HaBYaHHS)

19,5

[TinroroBKa Ta CKJIaJaHHs 1HIIMX KOHTPOJIBHHUX 3aXO0/IiB

6

6

Ycroro:

30

30

I\

Po3ain 4. Po3paxyHok pe3ysbTaTiB eKCIIEPUMEHTIB 32 J0NMOMOI0K NMPOrPaMHOI0

cepenosuma MathCAD

Jlexmii:

YucenbHi i cuMBOJIbHI  pimeHHsi. Bukonanus
CUMBOJBHHX omepauid. CTBopeHHs i 00poOKka MacuBiB.
DyHKIIT OJHIET Ta TBOX 3MIHHHUX.

0,5

YucenbHe iHTerpyBaHHsl Ta audepeHlilOBAHHS NPHU
0o0po6ui  pe3yianbTaTriB  BUMipOBaHb. BupimeHHs
3BUYAMHUX JU(EpeHIaIbHUX piBHAHb. CHUMBOJIBHE
BUDIMICHHS  JIHIAHUX  JUQepeHIiaTbHIX  PIBHSIHD.
Bupimenss nudepeHiabHIuX piBHIHb.

0,5

JlaboparopHi 3aHATTA:

JlabopaTopHa pobora Ne 6. YucenbHe
Au(epeHUilOBaHHs Ta  IHTerPYBAaHHS  THIIOBHX
¢yukmiii. 3acobm uucenbHOro AMQEpeHIitoBaHHSA 1
iHTerpyBanHs. YucenbHe 1HTErpyBaHHs IUdepeHIIITHIX
piBHSIHB.

JlaGoparopna poGora Ne 7. MaremaruyHa o0poOka
BUMIpPSIHUX €KCNEePUMEHTAJIBLHUX [aHHX Yy cHCTeMi
MathCAD. ®yukiii s 00poOKH eKCIIepUMEHTATbHUX
naanx. Craructiuni QyHkoii. DyHkuii giHiAHOT Ta
crutaitHoBoi  iHTeprnoyismii.  JlokanpHa Ta  TiI0OabHA
iHTeprionsiuist.  DyHKUii a8 JiHIAHOI  perpecii.
Anpokcumanis QyHKIII.

Camocriiina po6ora:

[TinroToBKa 10 ayAUTOPHUX 3aHATH

1,5

BukonanHs Ta 3aXMCT 1HAUBIIyaIbHUX 3aBJIaHb

12

OmnpartoBaHHsI PO3ILITIB IPOrpaMu, SIKi HE BUKJIaJaF0ThCS
Ha JICKIISX (AJI1 OYHOTO HABYAHHS):
Ha0nukene o04YMCIeHHs1 iHTerpagiB y
MathCAD (©@opmyna  npsmoxymuuxis.
mpaneyitl. @opmyna Cumncona) [8...10].

cucremi
Dopmyna

OmnpanroBaHHs HaBYAJIBHOTO MaTepiany (JUls 3a04HOT0
HaBYaHH)

7,5

[TinroToBKa Ta CKJIaaHHs 1HITUX KOHTPOJIBHHUX 3aXO0/IiB

OPH2
OPH3
OPH4

OHI
OH2
OH4
KH1
KH3

Ycroro:

30

30

5 METOIU BUKJIAJAHHSA TA HABYAHHA

Jlucuuiutina nependavae HaBYaHHS depes:




— MOSICHIOBaJIbHI BepOAIbHO-UTFOCTpaTUBHI 1HTepakTuBHI Jekiii (MH1);

— penpoayKTUBHO-TIpakTH4H1 3aHATTs (MH2);

— MpakTUKO-opieHTOBaHe HaB4aHHsI (MH3);

— YaCTKOBO-TMOITyKOBe HaByaHHs (MH4);

— MopyJsibHe HaBuaHHs (MHS).

Jlexyii HagarOTh CTyIAEHTaM Martepiand 3 Teopii Ta METOJO0JIOTI]
MaTEeMaTUYHOTO MOJEIIOBaHHS O00’€KTIB 1 TPOIECIB MiJA dYac MPOBEICHHS
BUMIPIOBAIBHUX 1 BHUIIPOOYBAJIBHUX EKCIIEPUMEHTIB Ta BIJOMHUX ITO3UTHBHHUX
pe3yibTaTiB  BIPOBAHKEHHS BIAMNOBIAHUX METOJUK, IIO € OCHOBOIO JUIs
CaMOCTIMHOTO YJJOCKOHAJICHHSI KOMIIETEHTHOCTEH 3100yBaviB BUIIOI OCBITH.

Jlexuii nOpoOBOASTHCA B IHTEPAKTUBHOMY PEXKHUMI 3 PO3IIAIOM IIPH
MpeCTaBJICHH] BUKJIa/laueM HaBYaIbHOI 1H(OpMaIlii TpoOJIEeMHUX CUTYAaIlIH.

Jlekuii MOMOBHIOIOTBCS PEMPOIYKTUBHO-TIPAKTUYHUMHU 3aHATTSAMH, SK1
MalTh JUIOBY CHPSAMOBAHICTh (YacTo — 3a BUOOpoM 3100yBaya 3TiIHO 3
IpPEeAMETHOIO c(eporo OyIb-IKOi E€KOHOMIYHOI IISUIBHOCTI: BaXkKKa, Jierka ado
XiMIYHa MOPOMHCIOBICTh, OYIIBHUIITBO, Oi3HEC, MEHEIKMEHT, TpPaHCIIOPT,
BUPOOHHUIITBO Xap4OBOi MPOAYKIIii, (hapMaKoJIOTist TOIIO).

IIpaxmuko-opienmosane HaguaHHs PEAN3ye€TbCA IIITXOM CaMOCTIHHOTO
BU3HAUCHHs 3700yBaueM OCBITH METOMOJOTII MaTEMaTHUYHOTO MOJICTIOBAHHS
00’€eKTIB 1 mpoleciB (Ha MiJICTaBl BJIACHOTO JAOCBIAY Ta/abo iHdopmarlii, 110
OTpUMaHa 3 Pi3HUX JKEpe) MPU BUKOHAHHI HUM JabopaTopHux pooiT. Lleit meton
3aCTOCOBYETHCSI HA MPAKTUYHUX 3aHATTAX 13 3aCBOEHHS OCHOBHUX IOJIOKEHb Ha
OCHOBI BIJIOMHX MPHHIMIIIB Ta MIJXOMIB IIOJA0 PO3B’S3aHHS BUMIPIOBAJBLHUX Ta
BUNPOOYBAJILHUX 3a]1a4.

TIowykosuti mMemoO 3aCTOCOBYETHCSI 4YEpe3 OpraHi3allil0 aKTUBHOTO
pO3B'sI3aHHS  3aBJaHb, BHCYHYTHUX BHUKIaJadyeM, JabopaTOpHHX poOOIT, SKi
XapaKTepU3yeThCs Hamepe ] HEMOBHICTIO BUBHAYEHOIO MPEAMETHOIO CPeporo 1010
pO3B’s3aHHS BUMIPIOBAIBHUX Ta BUIPOOYBATBLHUX 3a7a4 Ta YacCTKOBO MAalOTh
TBOPUYY CHPSIMOBAHICTb.

MooynvHe naguanHsa TIONATAE y TMPEICTABICHHI HABYAIBHOTO MaTepialy y
BUTJISIAI OKPEMHX 3MICTOBHO, METOJMYHO 1 OPraHi3aliifHO 3aBEpIIEHUX PO3[LIIB
(MOIyIiB): AaBTOHOMHHUX YAaCTHUH JUCUMILUIIHU, IO IHTETPYIOThCS 3 1HIIUMH
YaCTUHAMHU.

3axoau, 0 BUKOPUCTOBYIOTHCS JIJISL PO3BUMK) COYIAIbHUX HABUYOK.

1) 3nmatHicTh KepyBaTH BiacHuM yacoM (OH1) dhopMyeThcs BCTAaHOBICHHIM
KOHTPOJILHUX TEPMiHIB BUKOHAHHS JIAOOPATOPHUX POOIT, CAMOCTIMHOI POOOTH 1,
JIOIATKOBO - JUIsl CTYACHTIB 3a04HO1 ()OpMH HABYAHHS - MPU BUKOHAHHI HUMU
1HIUBITyaJIbHOTO 3aBJAHHS.

2) 3patHicTh caMocTiiiHO mpuiiMatu pimeHus (OH2) peanmizyerbes 3aBasku
HEOOXI1THOCTI 00MpaTh CrocoOM 3 BUKOHAHHA CTYJIEHTaMH JabopaTOpHUX poOiIT,
CaMOCTIItHO1 poOOTH 1, TOAATKOBO — JJII CTYACHTIB 3a04HOI (DOPMU HABYAHHS -
1HIMB1TyaJIbHOTO 3aB/IaHHS.

3) [y po3BUTKY HMPUXHIBHOCTI J0 mo3uTrBHOro mucieHHs (OH4) nextop
MPOSIBIISIE JOOPO3UWINBE CTABJICHHS IO CTYJACHTIB, KOPHUCTYIOUYHUCH TMPUKIIAIaMU
3alpoOBaXKEHHST 3aXOJIB YCHIIIHOTO 3aCTOCYBaHHS 3aco0iB KOMIT IOTEPHOIO
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MOJICTIOBaHHSI 00’€KTIB Ta PO3paxyHKIB MPH PO3B’SI3aHHI 3ajlay, YCHIIIHOIO
BUKOHAHHS BUMOT HABYAJIbHOTO M1aHy 32 OCBITHHOIO MPOTPaMOIO Ta BUKOPUCTAHHS
HaOyTHX 3HAHb 1 yMiHb Y BI/Ipo6HHqu71 TUSUTBHOCT! BUITYCKHUKIB.

4) 31aTHICTH 3p03yMiJIO MTUCHMOBO BuCIOBIMoBaTH qyMkn (KH1) (1)0pMy€TBC}I
y Tpoleci CKIaJaHHS BHUCHOBKIB 3a pe3yJbTaTaMH na60paT0pHHx pooIT 1,
JOJJaTKOBO — JJIsl  CTYNEHTIB 3a04yHOi (OpMHM HaBYaHHS - IHJUBIAYaIbHOTO
3aBJIaHHS.

5) 3parnicTh HamaBaTu aprymeHToBadi BianoBial (KH3) posBuBaetscs y
CTYJICHTIB 1] YaC ONUTYBaHb Ha ayJUTOPHUX 3aHATTAX, a TAKOXK I 4ac 3aXUCTY
1HAMBITyaJIbHOTO 3aBJAaHHS CTYJIEHTaMU 3a09HO1 JOPMU HABUAHHSI.

6) 3nmatHicTh mpamroBatd B KoMmaHIi (YH1) 3yMOBIIOETBCS KOJEKTUBHUM
OOroBOpeHHsIM  €(DEKTUBHOCTI  3aCTOCOBAaHUX  METOJIB  KOMII IOTEPHOTO
MOJICNIIOBaHHSI OO0 ’€KTIB Ta BIAMOBIIHUX pO3paxyHKIB MpU PO3B’S3aHHI
MaTEeMaTUYHUX Ta 1HKEHEPHUX 3a/1ay 3 MOJEJIIOBaHHS BUMIPIOBaHb Ta 0OpOOKH X
pe3yIbTaTiB.

6 METO/IU TA KPUTEPII OINIHIOBAHHS
6.1 MeToau MOTOYHOI'0 OLIHIOBAHHSA

3a JUCHUIUIIHOIO TiependayeHl Taki METOAM TOTOYHOrO OI[iHIOBaHHS:
ONMMUTYBAaHHS Ta YCHI KOMEHTapi BHKJajaya 3a pe3yJbTaTaMH I1HTEPAKTUBHOTO
CHUJIKYBaHHS, CaMOOIIIHIOBaHHS, OOrOBOPEHHS Ta B3a€EMHE  OI[IHIOBAHHS
CTYJEHTaMU PE3yJIbTaTiB BUKOHAHHS J1A0OpPaTOPHUX POOIT Ta 1HAMBIAYaTHLHOTO
3aBlaHHsA (OCTAaHHE - JJI CTYACHTIB 3a04yHOi (hopmu HaB4aHHs). OIIHKOIO 3
BUKOHAHHS JIa0OpAaTOPHUX pOOIT Ta IHAMBIAYaJdbHOIO 3aBJaHHA MOXe OyTu
«3apaxoBaHO» a00 «HE 3apax0BaHO» 0e3 (pikcarllii B ek3aMeHallliH1i BiJIOMOCTI.

6.2 Metoau Ta KpuTEpii ceMeCTPOBOT0 OLIHIOBAHHS

OUIHKH 3 KOKHOTO PO3/UTy BUSHAYAIOTHCS 38 MPUUHSTOO IIKAJIOKO 3T1IHO 13
3aTBEPKEHUMHU KPHUTEPISMHU 3a pe3yabTaTaMH TaKHUX KOHTPOJBHUX 3aXO/iB:

— ominku POI1, PO2, PO3 ta PO4 3 po3aims 1, 2, 3 Ta 4 BiAnoBigHO — 3a
pe3ysbTaTaM MUCbMOBO1 KOHTPOJIbHOT poOoTH y TecToBiit popmi (PK1);

6.3 Kpurepii cemecTpoBOro Ta miJicyMKoBOIro OliHIOBAHHSA

dopMOI0 CEMECTPOBOIO KOHTPOJIIO 3 JIUCHMILUNHU € audepeHIliioBaHui
3alliK.

Ouinka Cl ¢dopmyerbest 3a pesyiabTaTamMu KOHTpoJibHOI poOotu PKI1 3a
IIPUUHATOIO IIKAJIOKO.

3akiroyHa oliHka GopmyeTbes sk cepeane apudmernune ouinok PO1, PO2,
PO3 ta PO4 3 okpyriieHHSIM 70 HalOJIUKUIOTO IILJIOTO YUCTIa.

Heo0xigH010 YMOBOIO OTpUMaHHS MO3UTUBHOI OIIHKY 3 po3auiiB 1, 2, 3 Ta 4
€ BIIMPAIFOBaHHS Ta HAJIAHHSI 3BITY 3 YCiX JJA0OpaTOPHUX POOIT Ta IHAUBIIYaTLHOTO



3aBJaHHs (OCTaHHE - JJIs CTYJEHTIB 3a04HOi ()OpMHU HaBYAHHS) BIAMOBITHOIO
po3mainy.

OTpumaHHST HE3aTOBIIBHOI OIIHKM 3 PO3IiTy abo ii BiICYTHICTH depes
BIJICYTHICTh 3700yBaua Ha KOHTPOJIBHOMY 3axOJll HE CTBOPIOE IMiJCTaB MJis
HEJIOMyIICHHS 3100yBayda JJ0 HACTYITHOTO KOHTPOJIBHOTO 3aXO0Ty.

CryaeHT He Moxe OyTH JAONYIIEHMM J0 CEMECTPOBOIO KOHTPOJS 3a
BiJICYTHOCTI IMIO3UTHBHOI OITIHKHK X04a 0 3 OJHOTO 13 PO3/ILIIB.

[TincymKoBa oOIliHKa 3 HAaBYAJIBHOI JUCHMILTIHU (OPMYIOTHCS SIK CEepeHE
apuMeTHYHE BU3HAYEHUX 3a MPUUHATOIO IIKAJIOK YCiX 4-X OLIHOK 3 PO3MILIiB 3
OKPYTJICHHSM JI0 IIIJIOTO YhCIIa.

7 PECYPCHE 3ABE3INEYEHHS HABUAJIbHOI JUCHUILIIHMU:

7.1 3aco0u HAaBYAHHS
HapuanpHuii nporec nependayae BUKOPUCTaHHS rpadiyHUX 3aC001B: CXEMH,
TIaKaT, Komii JokyMeHTiB Touo (3H1), komm’roTepru30oBaHuX poOOYUX MICIb JIJIs
MPOBE/ICHHS 1HTEPAKTUBHUX JIEKIiH, J1abopatopHux poOit (3H2), mpuxmamHoro
porpaMHOro 3abe3reueHHs Ui MATPUMKH JucTaHiiiHoro HapuyaHHs: ZOOM,
Google Class Tomro (3H3).

7.2 Indopmaniiine Ta HABYAJIBHO-METOAMYHE 3a0€e3MeYeHH

Ocnoena nimepamypa

1. MogaentoBaHHs Ta ONTUMaIbHI MeTanypriiiHi cucreMu. Hapd. mociOHuK
/ B.b. Oxotceknii Ta iH. Kuis : I3MH, 1998. 156c¢.

2.  baxpymmu B.€. MaTtemarnuHe MOEIOBaHHS: HABYAIBHUN TMOCIOHHUK.
Sanopixoks : I'Y"3IIMVY", 2004. 140 c.

3. Maxneit O.B. MaremaTtnyHe MOJENIOBaHHS : HAaBYAJIbHUN IMOCIOHUK.
IBano-®pankiscrk : Bua. «Cymnpys B. I1.», 2015. 372 c.

4. Tluauyxk C.M. Opra"uszainus SKCIEpUMEHTa TPH MOJCIHUPOBAHUU U
ONTUMU3AIMN TEXHUYECKUX cUCTeM: YueOHoe rmocooue. [[nenponerporck : OO0
HesaBucumas uzgarensckas opranuzanus "{usa", 2008. 248 c.

5. Cepmok JILI. Teopis posmipHOCTEH, TOMIOHOCTI Ta MaTEeMaTHYHE
MozearoBaHHd : mociOHuk. [Toarasa : [ToatHTVY, 2005. 154 c.

6. XsumyH [.O. IlporpamyBanHs 1 MaTeMaTuyHe MojetoBaHHsA. KuiB :
Bunasuuunii «J{im In FOpe», 2007. 545 c.

7. Ocramuyk M.B., CrankeBuu ['.M. MaremaTudyHe MoOJIeJIIOBaHHS Ha
EOM. Ogpeca : Hpyk, 2006. 313 c.

8. Csaces A.B. Bcryn go cucremu MathCAD. IHinponeTpoBChk
Bunasaunto JHinponeTpoBcbkoro yHiepcutety, 2004. 108 c.

9. Isaumu I'.I'. JliniitHa anreOpa B po3paxyHkax cepenoBuiia Mathcad.
JlHimpornieTpoBChK : J[HIMpomeTpoBCchka akajaeMis yhpaBiiHHsS, Oi3HECy Ta IpaBa
(JAVYBII), 2000. 236 c.
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10. Kynmpar A.M., Kynapar M.M. HaykoBo-TexHIUYHI OOYMCIICHHS
3acobamu MathCAD ta MS Excel: Hapuansumii nociOnuk. Pieae : HYBI'TI, 2014.
252 c.

11. Ckinpko [.®@., Ckinpko O.I. O6pobka pe3ynbTariB (I3UUHUX
BUMIiproBaHb. HaBuansauit mocionuk. Kuis: HamionansHuit TEXHIYHUHN YHIBEPCUTET
Ykpainu «KuiBcbkuii mosiTexHiyHUM 1HCTUTYT iMeH1 [rops Cikopcskoro», 2018. 88
C.

Jlonomixcna nimepamypa

12. TlonoxeHHs PO BUKOHAHHS KBasi(ikaiiHoi poOOTH B YKpaiHCbKOMY
JIepKaBHOMY YHIBEPCUTET1 HAYKH 1 TEXHOJIOT1# : pykonuc / Po3poOHuku: PankeBuu
A.B. taiu. Jninpo : YAYHT. 2022. 47 c.

11



8 Y3IrO’KEHHS PE3YJIbTATIB HABYUAHHS
3 METOJAMMU BUKJIAJIAHHSA, HABUAHHSA TA OLNIHIOBAHHSA

OuikyBaHui
. Buau Meronu,
pe3ynbTar [IporpamHui pe3yabraTtu ) dopMu Ta METOIH
HaBYAJIbHUX BUKJIAIAHHA 1 3aco0u HaBYaHHA )
HABYaHHS 34 HABYAHHS %) OLIIHIOBAHHSA
) 3aHATH HaBYaHHS
JIUCIUILIIHOKO
OPH1 - JI MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5
OPH2 - JI, JIP MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5
OPH3 - JI MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5
OPH4 - JI, JIP MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5

*) Mpumimxka: J1 — nexuii; JIP — na6opaTopHi po6oTH
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