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PoGoua mnporpama HaBuanbHOi muctmiuiinu «[lpuknagai oGuHCITIOBAIBHI
mporpaMd 1 KOMIUIEKCHM B MaTepiajlo3HaBCTBI» i1 OakajaBpiB CIEIIaIbHOCTI
132 MarepianosznaBctBo / HTY «II1», kad. MexiHiYHOI Ta OlOMEAMYHOI 1HKeHepii —
H.: HTY «/IIT», 2023. — 13 c.

Po3pobnuk — Yeuens Tapac Onerosuy, ac. kadp. MBMI

Po6oua nporpama periamMeHTye:

— METY TUCIUTLIIHY;

— NUCUUIUTIHAPHI Pe3yIbTaTH HaBUAHHS;

— 0a30BI IUCIUILIIHY;

—o0cAr 1 po3moai 3a ¢popMaMH OpraHi3ailii OCBITHROTO TPOIECY Ta BUAAMH
HaBYAJbHUX 3aHATH;

— Iporpamy JUCIHIUTIHU (TeMaTHYHHN TJIaH 32 BHJIaMU HaBYAJIbHUX 3aHSITH);

— QITOPUTM OIIHIOBAHHS PIiBHSA JIOCATHEHHS JHUCHUIUTIHAPHUX PE3yJIbTaTiB
HaBYaHHS (IIKaJIH, 3aCO0U, IPOLIETYPU Ta KPUTEPI] OLIIHIOBAHHS );

— IHCTPYMEHTHU, 00JIaJTHAHHS Ta MPOrpaMHe 3a0€3MeYCHHS;

— PEKOMEHI0BaHi JKepeia iH(opmarrii.

PoGoua mporpama mpusHadeHa s peaitizaiii KOMIETEHTHICHOTO MMiJIXOMy Iif
yac TIUTaHYBaHHS OCBITHBOTO TIPOILIECY, BUKJIAJAHHA JUCLUMIUIIHM, MIATOTOBKH
CTYJICHTIB JO KOHTPOJIBHUX 3aX0/11B, KOHTPOJIIO MPOBAKEHHSI OCBITHHO1 M1SUTBHOCTI,
BHYTPIIIHBOTO Ta 30BHIIIHBOIO KOHTPOJIIO 3a0€3IMEUEHHsI SIKOCTI BHUILOI OCBITH,
aKpeauTalii OCBITHIX MPOrpaM y MeXax CIEel1aJbHOCTI.
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1 META HABUYAJIBHOI JTUIUAILITHU

Merta aucumiuiind — ¢opMyBaHHS y MaOyTHIX (axiBIIB Cy4aCHOTO PIBHS
BOJIOJIIHHS 1H(OOPMALIMHUMU TEXHOJIOTISIMH PO3B’sI3aHHS 3a7ad 3 PI3HUX PO3JILIIB
MaTeMaTHKH, TOOYIOBM MAaTEMaTHYHHX MOJCJICH MpOIECiB Ta SBHIN, a TaKOX
IHTepaKTUBHOI  Bi3yaiizalli pe3yJabTaTiB OOYMCIICHb, BOJOJIHHA OCHOBHUMH
NPUHIUIIAMHA  pOOOTH 3  YHIBEpCAJIbHHUMH KOMIT IOTEPHUMH  MaTeMaTHUYHUMH
CUCTeMaMH, HAOyTTS TPAKTUYHUX HABUYOK pO3B’SA3aHHSA MaTEMaTUYHHUX Ta
IHKEHEPHUX 3a/1a4 3 BUKOPUCTAHHIM CYJaCHUX CHCTEM KOMII FOTEPHOI MaTeMaTHKH.

2 OUIKYBAHI JUCHUIIJIIHAPHI PE3YJIbTATU HABUAHHSA

JAucuumutinapui pesyastatu HapuanHs (JIPH)

mudp APH 3MICT

JIPHI Bonoaitu indopMariiifHuMu TEXHOJIOTISIMU PO3B’sI3aHHS 33734 3 PI3HUX PO3ALIIB
MaTeMaTUKH, MOOYZOBM MaTeMaTHYHHMX MOJEJICH IMpOIECiB Ta SBUIL, a TaKOX
IHTepaKTUBHOI Bizyastizallii pe3yibTaTiB 00UNCIICHB.

JAIPH2 Bonoziti OCHOBHUMH TPUHIMIIAMH POOOTH 3 YHIBEPCATBHUMHU KOMII IOTEPHUMHU
MaTeMaTUYHUMH CHUCTEMaMH, PO3B’A3yBaTH MaTeMaTH4HI Ta 1HXKEHEpHI 3ajaul 3
BUKOPUCTAHHSM CY4YaCHUX CUCTEM KOMII IOTEPHOI MaTEeMaTHKU.

3 BA3OBI JUCLHUATLIIITHA

Ha3zpa mucnumiinn 3100yTi pe3yibTaTH HABYaHHS

b1 Bumia marematnka | BoyiomiTe JOTIKOO Ta METOAOJIOTII0 HAYKOBOTO TTiI3HAHHS.
3HaTH OCHOBU Ta MPUHIMIIM 3aCTOCYBAHHS JIIHIHHOI Ta BEKTOPHOT anredpu,
aHATITHYHOI TeoMeTpii, Tu(epeHITiaTbHOTO Ta IHTETPAIHLHOTO YUCICHHS.

b4 ImxenepHa rpadika | Bomoxitu 3aranbHumMu 1 npodeciiHMMHM  HaBUYKaMU 0  PILIEHHs
MPUKJIaJHUX rpadiuHuX 3a/1a4 1 METOAIB X 0OpOOKH.

b8 Omip marepianis BMmiTu mpoekTyBaTM MaTeMaTHYHY MoOJeNb (PO3paxyHKOBY CXEMY)
peanrbHOro 00’ €KTa; 3HAXOAUTH Ta 3aCTOCOBYBATH METO/IU PO3PaXyHKY.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AILIT OCBITHHOI'O
HNPOLHECY TA BUIAMU HABYAJIBHUX 3AHATDH

Bux E— § Po3noaii 3a popmamu HaBYAHHS, 200UHU
HABYAJIbHHX g 3 Jlenna BevipHs 3204Ha
3aHATH ~ ayJIMTOPH | CaMOCTIHA | ayJMTOpHI | caMOCTiiiHa | ayJUTOpHi | camocTiiiHa
1 3aHITTS pobora 3aHATTA pobora 3aHATTS poboTta
JeKIiHHI - - - - - - -
MPAaKTHYHI 240 90 150 - - - -
PA30OM | 240 90 150 - - - .




5 TPOI'PAMA JUCIIUIIJITHHU 3A BUJAMU HABYAJIBHUX 3AHATDH

Indpu Oocar
IPH Buau Ta TeMaTHKa HAaBYAJbLHHUX 3aHATH CKJIaJ0BHX,
200UHU
MNPAKTUYHI 3BAHATTS 240
1. Cucrema komm’roTepHoi matemaruku Mathcad.
1.1 3naiiomcTBO 3 cucrtemoro Mathcad. 20
1.2 Po6Gora 3 BekTopamu i MaTpuilsiMu B cepenouii Mathcad. 30
1.3 I'padiuna Bizyamizanis obuuciens y cuctemi Mathcad. 40
1.4 O6pobka excriepuMeHTAIbHUX AaHuX 3acobamu Mathcad. 40
JIPHI 1.5 IlporpamyBaHHs. 20
JIPH2 2. Cucrema koM’ wrepHoi matemaTuku Maple.
2.1 BuBueHHs yHiBepcalbHOTO MaTeMaTHyHOro nmakera Maple Power 20
Edition.
2.2 Knacudikamis piBHIHb MaTEMAaTUYHOI (Pi3UKU IPYTOTO MOPSAKY Y
YaCTMHHUX ITOX1IHUX. 40
2.3 PiBHAHHSA KONMBaHb Y HEOOMEKEHUX 1 HaMiBOOMEXEHUX
OJHOBUMIPHHX ITPOCTOpAX. 30
PA3OM 240

6 OHIHIOBAHHS PE3YJIBTATIB HABUAHHA

Ceptudikalliss JOCATHEHb CTYAEHTIB 3IMCHIOETHCA 3a JOIMOMOIOI0 TMPO30PHUX
MpOLEyp, IO IPYHTYIOTHCS Ha 00 €KTUBHUX KpUTEpisxX BiANOBiAHO 10 [lonoxkeHHs
yHiBepcuteTy «IIpo OliHIOBaHHS Pe3yNbTaTiB HABYAHHS 3/100yBauiB BUIIOI OCBITHY.

JlocsirTHyTHU# ~ pIBEHb ~ KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHMX, IO
171eHTH(IKOBAHUH MMiJT Yac KOHTPOJIbHMX 3aXOJliB, BIIOOpa)kae pealbHUM pe3ysbTatr
HaBYaHHS CTYyJIEHTA 3a AUCLHUILIIHOIO.

6.1 Hkaaun

OuiHroBaHHSI HaBYAJIBbHUX JocsATHEHb cTyAeHTiB HTY «/II1» 3miiicHIOEThCS 3a
peritunroBoro (100-6anpHO0) Ta IHCTUTYLIHHOIO WKanaMu. OcTaHHsA HeoOX1aHa (3a
OQIIIAHOI0 BIACYTHICTIO HAIlIOHAJIBHOI IIKAIHM) JJis KOHBEpTamii (TIepeBeICHHS)
OLIIHOK 3/100yBayiB BUILIOi OCBITH PI3HUX 3aKJIA[IIB.

HlIkanu oyintosanna naguanvuux oocaznenv cmyoenmie HTY «/J11)»

PeiiTunrosa [HCTHTYLIIHA
90...100 BigminHo / Excellent
74...89 no6pe / Good
60...73 3a10BUIbHO / Satisfactory

0...59 He3anoBlabHO / Fail




Kpeautn HaB4anbHOI JUCIUIUIIHK 3apaxOBYIOThCS, SKIIO CTYAEHT OTpPHUMaB
MiICYMKOBY OLIIHKY He MeHme 60-tu  6amiB. Hwuxdya omiHka BBakaeTbes
aKaJeMidHOIO0 3a00pTrOBAHICTIO, MO TiIsIrae JikBigaii BignoBigHo 1m0 [lonoxeHHs
po opraxizaiiito ocBiTHbOro npouecy HTY «JII1».

6.2 3aco0u Ta npoueaypu

3MicT 3ac0o0iB JIarHOCTUKU CHPSMOBAHO Ha KOHTPOIb PiBHS C(HOPMOBAHOCTI
3HaHb, YMIHb/HAaBUYOK, KOMYHIKallli, BiJMOBIAAJLHOCTI 1 aBTOHOMIi 37100yBaya 3a
Bumoramu HPK 10 6-ro kBamidikamiifHOro piBHA Mg dYac JEMOHCTpaIii
pErIaMeHTOBaHUX POOOUOIO IPOTPAMOIO pe3ybTaTiB HaBYAHHS.

CTyaeHT Ha KOHTPOJBHUX 3aX0JlaXx Ma€ BUKOHYBAaTH 3aBIaHHS, OPIEHTOBaHI
BHUKJIFOUHO Ha JIEMOHCTpAIlil0 JUCHUIUTIHAPHUX PE3YJIbTaTIB HABUYAHHS (PO31LI 2).

3aco0u J1arHOCTHUKH, IO HAJAIOTHCSA CTYJCHTAM Ha KOHTPOJIBHHX 3aX0JlaXx y
BUIJISI/IL 3aB/IaHb JJI TOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS ILISXOM
KOHKpEeTH3allii BHUXIJHUX JaHUX Ta CIOCO0y JEeMOHCTpalii JUCIUIUTIHAPHUX
pe3yNbTaTiB HABYAHHS.

3aco0u ai1arHOCTUKHU (KOHTPOJIBbHI 3aBJaHHs) ISl TOTOYHOTO Ta IMiJICYMKOBOIO
KOHTPOJIIO TUCIUILIIHYU 3aTBEPKYIOThCS Kadenporo.

Buan 3aco0iB AlarHOCTMKMA Ta MPOLEAYp OIIHIOBaHHS /Jisi MOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO TUCIUILTIHU TTOIAHO HIKYE.

3acoou diaznocmuxku ma npoyeodypu OUiHIB8AHHA

NMOTOYHWHN KOHTPO.Ib HIJICYMKOBHI KOHTPOJIb
HaBYaJIbHE . 3aco0u mpomeypH . 3aco0mn S —
3aHATTHA AiarHOCTHKH AiarHOCTHKH
MPAaKTUYHI |MepeBipKa Ta BUKOHAHHS KOMILJIEKCHA BU3HAYCHHS
3aXHUCT MPAKTUYHUX POOIT |[KOHTPOJIbHA CepeIHbO3BAXKEHOTO
po6ota (KKP) |pe3ynbpTaTy moTouHux

KOHTPOJIIB;
BukoHaHHs1 KKP mix gac
3aJIiKy 32 OaKaHHIM
CTy/IEHTa

[lim Yac MOTOYHOrO KOHTPOJIO TMPAKTHYHI 3aHSATTS OIIHIOIOTHCS SKICTIO
BUKOHAHHS KOHTPOJIBHOTO Ta 1HIUBIyaIbHOTO 3aB/IaHHS.

SKo 3MICT MEBHOTO BHAY 3aHATH MIAMOPSAIKOBAHO JCKITBKOM CKIIAJOBUM
OMHCY KBaI(IKAMIHOTO PIBHA, TO IHTETpAJIbHE 3HAYEHHS OIIIHKA MOXE
BU3HAYATUCS 3 YypaxyBaHHSIM BaroBUX KOE(ILI€HTIB, 1[0 BCTAHOBIIOIOTHCA
BUKJIaJIaYeM.

3a HasBHOCTI PIBHS PE3YJIbTAaTIB MOTOYHUX KOHTPOIIB 3 YCIX BHUJIIB HABYAIBHUX
3aHATh He MeHiie 60 OaniB, MIACYMKOBUW KOHTPOJIb 3M1MCHIOETHCS 0€3 ydacTi
CTYJIEHTa IUISIXOM BU3HAUYEHHSI CEPEIHbO3BAXKEHOTO 3HAUEHHS IOTOYHHUX OI[IHOK.



HezanexxHo Big pe3yibTaTiB MOTOYHOTO KOHTPOJIO KOKEH CTYIEHT MijA Yac
3anmiky Mae mpaBo BukoHyBaTH KKP, ska MIiCTUTh 3aBmaHHs, IO OXOIUIIOIOTH
KJIFOYOB1 JUCIUIIIIHAPHI pe3yJIbTaTH HaBYaHHSI.

KinekicTe koHKpeTH30BaHux 3aBiaaHb KKP moBuHHA BiANOBIIATH BiABEICHOMY
yacy Ha BuKOHaHHA. KinbkicTh BapianTiB KKP mae 3abe3neunTty iHauBiMyasizaIliio
3aBJaHHs.

3naueHHs oIiHku 3a BukoHaHHS KKP Bu3HadaeTbcs cepenHbOI0 OIIHKOIO
CKJIaZIOBUX (KOHKPETH30BaHUX 3aBJaHb) 1 € OCTATOYHHUM.

[aTerpanpHe 3HaueHHs oOmiHKA BuKoHaHHA KKP Moxe Bu3Hagatwcs 3
ypaxyBaHHSM BaroBUX KOEQIIIE€HTIB, 110 BCTAHOBIIOETHCS Kadeaporo sl KOKHOT
CKJIa/10BO1 onucy kBamidikamiinoro pisas HPK.

6.3 Kpurepii

PeanbHi pe3ynbTaT HaBYaHHS CTYACHTa 1MEHTU(DIKYIOTHCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHHUX ITiI YaC KOHTPOJBHHMX 3aXOIB 3a JOIIOMOIOK KPHUTEPIiB, 110
OTIMCYIOTH [Iii CTYJICHTA JJI IEMOHCTPAIIil JOCATHEHHS Pe3yJIbTaTiB HaBYaHHS.

JUIst OLIHIOBaHHS BHUKOHAHHS KOHTPOJBHUX 3aBJaHb IIIJI 4Yac MOTOYHOIO
KOHTPOJIFO MPaKTUYHUX 3aHATH B SIKOCTI KPUTEPIS BHUKOPUCTOBYETHCS KOE(ILIEHT
3aCBO€HHS, 110 ABTOMATUYHO /IalITy€ MOKa3HUK OL[IHKH 10 PEUTUHIOBOI IIKAJIN

Oi= 100 a/m,

€ a — YUCIO MPaBWIBHUX BIJANOBIACH ab0 BUKOHAHUX CYTTEBHUX OIlEparliid
BIJIMOBIAHO JI0 €TAJIOHY PIIICHHS; M — 3arajibHa KIJIbKICTh 3allUTaHb a00 CYTTEBUX
orepariid eTaJoHy.

[HauBinyanpH1 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIbHI POOOTH OILIHIOKOTHCS
€KCIIEPTHO 3a JOMOMOIOI0 KPUTEPIiB, IO XapaKTEPU3YIOTh CIIBBIIHOIICHHS BUMOT
710 P1BHSI KOMIIETEHTHOCTEH 1 MOKa3HUKIB OLIIHKY 32 PEUTUHTOBOIO HIKAJIOHO.

3MICT KpUTEPIiB CIIUPAETHCA HA KOMIIETEHTHICTHI XapaKTEPUCTUKU, BU3HAUYEHI
HPK nns GakanaBpchkoro piBHS BUIIOT OCBITH (ITOAAHO HUXKYE).

3azanvni Kpumepii 0ocazHeHHs pe3yibmamie HagUanHs 011 6-20
keanigixayiiinozo piena 3a HPK (6axanaep)

Onuc . N Hoka3Huk
cre s Bumoru 10 3HaHb, yMiHb/HABHYO0K, KOMYHiKaIlii, .
kBaJjidikauiiiHoro . . . OLIHKH
. BiAMOBiZaIbHOCTI | ABTOHOMII
piBHS
3nanns

+ KOHIIETITyaJIbHI Binnoiae BiAMiHHA — paBUIbHA, OOTPYHTOBAHA, 95-100
HAyKOBI1 Ta MPaKTHU4HI | OCMHCIIEHA. XapaKTepHU3ye HasiBHICTh:
3HAHHA, KpUTHYHE - KOHLENTYaJbHUX 3HAHb;
OCMHCJIEHHS TEOPIH, - BHCOKOTO CTYIEHIO BOJIOAIHHS CTAHOM IMUTAHHS;
IIPUHIMINB, METOMIB1 | - KPUTUYHOTO OCMHCIICHHS OCHOBHMX TEOpii, MIPUHLIHUIIIB,
TOHATE y chepi METO/IIB 1 MOHATH Y HABYaHHI Ta MpoQeciiiHiil TiAIbHOCTI
npodeciitHoi Binnosiap MicTUTH HETpyOi1 MOMUIKH 200 OIUCKU 90-94
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Onuc . R IHoka3nuk
cy. . Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIlil, .
KBam(bl.K atuuroro BiIMOBIiIAILHOCTI i aBTOHOMIT OTUHIH
piBHS
IIsUTBHOCTI Ta/a00 Bianosiae npaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI 85-89
HaBYaHHS Binmoinges mpaBuibHa, aje Ma€e TIEBHI HETOYHOCTI i 80-84
HEJIOCTaTHRO OOTPYHTOBaHA
Binmosines mpaBuiibHa, ajue Ma€ MEBHI HETOYHOCTI, 74-79
HEIOCTaTHRO OOIPYHTOBAHA Ta OCMHCIICHA
Bianosiae ¢pparmenTapHa 70-73
BianoBie 1eMOHCTPYE HEUITKI YSIBIICHHS CTYJIEHTA PO 65-69
00'€KT BUBYCHHS
PiBeHb 3HAHBH MiHIMAIILHO 33/I0BUTEHUN 60-64
PiBeHp 3HaHb HE3AIOBUILHUMI <60
Yminna/nasuuku
+ TIOrJmoOJIeH1 Binnoiaps xapakTepusye yMiHHSA: 95-100
KOTHITHBHI Ta - BUSBJISTH NIPOOJIEMH;
IPaKTHYHI - (opmymoBaTH rinoTesu;
YMiHHSI/HABHYKH, - po3B'sI3yBaTH MpoOIEMH;
MaﬁCTep}{icTB Ta - o0uparu aJieKkBaTHI METO/IM Ta IHCTPYMEHTAJIbHI 3ac00M;
IHHOBALIHHICTb Ha - 30upaTH Ta JOTIYHO i 3pO3yMiJIO iHTEpPIIPETYBATH
piBHI, HEOOX1THOMY inbopmartiio;
JULSL PO3B’A3AHHS - BHUKOPHCTOBYBATH 1HHOBAIIIIHI MiIXOH 10 PO3B’SI3aHHSA
ciaHux 3aBJIaHHs
CHCLIATIZ0BARIX BiamnoBine XxapakTepu3ye yMiHHs/HaBHYKH 3aCTOCOBYBATH 90-94
3ajat 1 HpaKTIIHIX 3HAHHA B MPAKTUYHIN JiSUTBHOCTI 3 HErpyOMMU MOMUJIKAMU
npo6neny C._q)epl BiamoBine XapakTepu3ye yMiHHSA/HaBHYKH 3aCTOCOBYBATH 85-89
HPO(I)GCMH,OI 3HAHHA B MIPAKTUYHIN JISUIBHOCTI, ajie Ma€ MeBHI HETOYHOCTI
AiATBHOCT] 200 MIPH peaizallii oJHi€l BUMOTH
HapHaHHA BiamoBine XapakTepu3ye yMiHHs/HAaBHYKH 3aCTOCOBYBATH 80-84
3HAHHSA B MIPAKTUYHIN JiSUIBHOCTI, alie Ma€ NMeBHI HETOYHOCTI
MIpH peaizallii 7BOX BUMOT
BianoBiap XapakTepusye yMiHHsI/HaBUUKH 3aCTOCOBYBATH 74-79
3HAHHS B MIPAKTUYHIN AISUTHHOCTI, ajie Ma€ MEeBHI HETOYHOCTI
IIpU peaizallii TpbOX BUMOT
BianoBiap XapakTepusye yMiHHSI/HaBHUKH 3aCTOCOBYBATH 70-73
3HAHHS B MIPAKTUYHIN AISUTHHOCTI, ajie Ma€ MEeBHI HETOYHOCTI
IpHU peaizalii YOTUPbOX BUMOT
BiamoBine XxapakTepu3ye yMiHHs/HaBHYKH 3aCTOCOBYBATH 65-69
3HAHHA B IPaKTHUYHIN JISUIBHOCTI MPU BUKOHAHHI 3aBJaHb 32
3pa3komM
BiamoBiae XapakTepu3ye yMiHHs/HAaBHUKH 3aCTOCOBYBATH 60-64
3HAHHS [IPH BUKOHAHHI 3aBJIaHb 32 3pa3KoM, ajie 3
HETOYHOCTSMHU
piBeHb YMiHb/HaBHYOK HE330BITHHHUN <60
Komynikayia
+ JIOHECEHHA JI0 BissHE BOJIOTIHHS TPOOIEMATHKOO TaITy3i. 95-100

(axiBIiB 1 HedaxiBIIiB
1H(popMmarii, i1ei,
poGJieM, pillieHb,

3po3yMminicTh BiANmoBiAl (HomoBiai). MoBa:
- IpaBWIbHA,
- YHUCTa;




Omnuc
kBaJjidikauiiiHoro
pPiBHS

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIlil,
BiAnmoBigaabHOCTI i aBTOHOMIT

IMoxa3znuk
OIIIHKH

BJIACHOTO JTOCBITy Ta
apryMeHTarii;

« 301p, IHTEpIIpEeTAIlis
Ta 3aCTOCYBaHHS
JaHWX;

+ CHIUJIKYBaHHS 3
npodeciiHUX TUTaHb,
y TOMY YHCITi
1HO3EeMHOIO MOBOIO,
YCHO Ta MHCbMOBO

- sCHa;

- TOYHA;

- JIOTIYHA,

- BHUpa3HAa,

- JIaKOHIYHA.

Komymnikariifina ctpareris:

- MOCTiIOBHUM 1 HECYNIEPEUIIMBHI PO3BUTOK TyMKH;
- HAasBHICTbH JIOTIYHUX BIACHHUX CY/KCHbD;

- JIOpeYHa apryMeHTaIlil Ta ii BiIMOBIAHICTh BiICTOFOBAHUM
MOJIOKEHHSM;

- mpaBuJIbHA CTPYKTYpa BIAMOBIMI (IOMOB1I1);

- TPaBWIBHICTH BIJIMOBIJICH HA 3alIUTAHHS;

- JIOpeYHa TEeXHiKa BiJIOBIACH Ha 3alUTaHHS,

- 3/aTHICTh POOUTH BUCHOBKH Ta ()OPMYIIOBATH
MIPOTO3UIIIT

JlocTaTHe BOJOIHHS MPOOIEMATHKOIO TaTy3l 3 HE3HAUHUMHU
xubamu.

JlocTaTHs 3p03yMiIICTh BiAMIOBiAL (AOTOBI/I) 3 HE3HAYHUMHU
xubamu.

JlopeuHna KOMyHiKaIiifHa CTpaTeTis 3 HE3HAUHUMHU XHUOaMu

90-94

JloOpe BOIOaiHHS TIPOOIEMATHKOIO TaTy3i.

JloOpa 3po3yminicTh BiIMOBIAI (IOMOBI/I1) Ta JOpEUHA
KOMYHIKaI[iiiHa cTpaTeris (CyMapHO HE peani3oBaHO TPH
BHUMOTH)

85-89

Jlo6pe BoIOAiHHS TPOOIEMATUKOIO TaTy3l.

JloOpa 3po3yminicTh BIAMOBIAL (OMOBI/I1) Ta JOPEUHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO HE peali3oBaHO YOTHPHU
BHUMOTH)

80-84

Jlo6pe BoJOAiHHS TPOOIEMATUKOIO TaTy3l.

JloOpa 3po3yminicTh BiIMOBiAI (IOMOBI/II) Ta JOpEUHA
KOMYHIKaI[iiiHa cTpaTeris (CyMapHO He peaii30BaHo I STh
BHIMOT)

74-79

3a/10BUJIbHE BOJIO/IIHHS TIPOOJIEMATHKOIO TaTy3i.
3a10BUIbHA 3pO3YMUIICTh BIIMOBIAL (OTOBI/I1) Ta JOPEYHa
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peajli3oBaHo CiM
BHMOT)

70-73

YacTkoBe BOJIOAIHHS MPOOIEMATUKOIO Taly3i.
3a/10BUIbHA 3PO3YMUTICTh BIAMOBIAL (JIOTIOBIII) Ta
KOMYHIKaIliiiHa cTpareris 3 xubaMu (CymMapHO He
peali3oBaHo JIeB’ATh BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS IPOOIEeMaTHKOIO Taly3i.
3a10BiIbHA 3PO3YMLITICTh BiIMOBIAL (JIOTOBII) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CymapHO He
peaiizoBaHo 10 Bumor)

60-64

PiBenp koMyHiKaIlii HE3a0BITLHUN

<60

Bionoegioanvnicme i aemonomin
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Onuc . . IHoka3zuuk
cy. . Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIlil, .
kBagidikauniiiHoro . . .. OI[iHKHU
. BimoBinaabHOCTI i aBTOHOMIT
piBHS
 YIIpaBIIiHHSI BinmiHHE BOJIOIHHS KOMITETCHIIIIMA MEHEDKMEHTY 95-100
CKJIQIHOIO TEXHIYHOK | OCOOHMCTOCTI, OPIEHTOBAHUX Ha!
a0o mpodeciiiHoIo 1) ynpaBiiHHS KOMIUIEKCHUMH [IPOCKTaMH, III0 Iepeadayae:
TISIBHICTIO YU - JIOCIiTHUIILKUAN XapaKTep HaBUAIBHOI JiSUTBHOCTI,
IIPOCKTaMU; MMO3HaYeHa BMIHHSIM CaMOCTIIHO OIIIHIOBATH PI3HOMaHITHI
+ CIIPOMOXHICTb JKUTTEBI CUTYaIll1, SBUINA, (aKTH, BUIBJISATH 1 BIJICTOIOBATH
HECTHU 0COOMCTY TO3HIIIIO;
BIIMOB1AAJIBHICTD 32 - 3JaTHICTb 0 POOOTH B KOMaH/Ii;
BUPOOJICHHS Ta - KOHTPOJIIb BIACHUX JIiH;
YXBAJICHHS PIIICHB Y | 2) BinnOBiJadbHICTh 32 IPUIHSATTS PillICHb B
HenependadyBaHux Herepen0auyBaHUX YMOBAX, 10 BKIIIOYAE:
poboumx Ta/abo - OOrpyHTYBaHHS BJIACHHX PIIICHb MOJOXCHHIMHU
HaBYaJIbHUX HOPMAaTHBHOI 0a3u rajy3eBOro Ta Jep>KaBHOTO PiBHIB;
KOHTCKCTAX, - CaMOCTIMHICTb IiJ Yac BUKOHAHHS IIOCTABIEHUX 3aBAaHb
+ hopmyBars - iHiniaTHBY B 0OrOBOpEHHI npo0IeM;
CYIDKCHB, IO . : . .
- BIJANOBIJAJBHICTD 32 B3a€EMOBITHOCHHHU;
BPaxOBYIOTh . . . NN
) ) ) 3) BiAMOBIAAIBHICT 3a IPOQECIHHUN PO3BUTOK OKPEMHUX
COIliabH1, HAYKOBI Ta . . .
) ocib Ta/abo Tpym ocib, mo nepeadayae:
CTUYHI aCIICKTH, . .
.. - BHUKOPHUCTaHHS MPOQeCciitHO-OpiEHTOBHUX HABUYOK;
+ Oprasizaiis Ta .. N .
. - BHUKOPHCTAHHS JIOKA3iB 13 CAMOCTIHHOIO 1 MPaBUILHOIO
KEpIBHHIITBO )
" apryMeHTAII€0;
npodeciiinum : . . .
. - BOJIOJIHHS BCiMa BUJaMHU HaBYaJIbHOI JISUIBHOCTI;
PO3BUTKOM 0Ci0 Ta A a a 2.
IpyIL 4) 31aTHICTH 10 MTOJANIBIION0 HABYAHHS 3 BHCOKUM PiBHEM
b .
. aBTOHOMHOCTI, III0 Mepeadayvac:
+ 3JaTHICTh . > HI. penbauae
[POIOBKYBATH - CTyanrT BO.J'IOI[IHH'SI (dyHIaMEeHTATbHUMH 3HAHHSMH;
HABYAHHS i3 3HAuEMM | - CAMOCTIMHICTh OIHHUX CYJUKEHD;
CTyIIeHEeM aBTOHOMII - BHCOKHIA piBeHb C(HOPMOBAHOCTI 3aralbHOHABYAIbHUX
YMiHb 1 HABHYOK;
- CaMOCTIIHMI MONIyK Ta aHami3 JpKepen iHdopmarii
VYreBHeHe BOJIOIHHS KOMIETEHIIIMH MEHEKMEHTY 90-94
0COOHMCTOCTI (HE peari30BaHO JBlI BUMOTH)
Jlo6pe BOJOIHHS KOMIETEHIIIMH MEHEIKMEHTY 85-89
0COOMCTOCTI (HE peasi3oBaHO TPU BUMOTH)
Jlo6pe BOJIOIHHS KOMIETSHITISIMA MEHEKMEHTY 80-84
0COOHCTOCTI (HE peanizoBaHO YOTUPU BUMOTH)
Jlo6pe BOOIIHHS KOMIETSHITIIMA MEHEDKMEHTY 74-79
0CcOoOUCTOCTI (HE pealli3oBaHoO IIiCTh BUMOT)
3a/10BUIbHE BOJIOIIHHS KOMIIETEHITISIMH MEHEPKMEHTY 70-73
0COOHMCTOCTI (HE peani3oBaHO CiM BUMOT)
3a/10B1IbHE BOJOIHHS KOMIIETCHIIIIMA MEHE)KMEHTY 65-69
0Cco0OHMCTOCTI (HE peai3oBaHO BiCIM BUMOT)
PiBeHb BIANOBIAAIBHOCTI 1 aBTOHOMIT (pparMeHTapHHIA 60-64
PiBeHb BIAMOBITAIBHOCTI 1 aBTOHOMIT HE3aJOBUIBHUH <60
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/ IHCTPYMEHTU, OBJIAIHAHHSA TA IIPOT'PAMHE 3ABE3IIEYEHHA

TexHiuH1 3acO0M HaBYaHHS.
Jucranmiiina matdopma Moodle, Teams.
Cucremu koM rorepHoi marematuku Mathcad, Maple.

8 PEKOMEHJOBAHI JI)KEPEJIA IHOOPMAIIII

1. Yeyens T.O. MetoanuHi BKa3iBKHU AJi MPOBEJCHHS Ja00OpaTOPHUX POOIT 3
mucruturian - «[Ipuknagai  oO4yucIIOBabHI — WpOrpaMM 1 KOMIUIGKCH B
MaTepiaio3HABCTBI». YacTtuna 1, TSt OaxanaBpiB CHEIIaJIbHOCTI
132 «MatepianoznaBctBo» [Enexkrponnuit pecypc] / T.O. YUewenn; MiHicTepCcTBO
OCBITH 1 Hayku Ykpainu, Hai. TexH. yH-T «/{HinpoBcbKka mojiTexHika». — JHIMpo:
HTY «AII», 2022. - 98 c.

2. Yeuens T.0O. MeTomuuHi BKa3iBKU JJIs TIPOBEICHHS JIAOOPATOPHHUX POOIT 3
macuuriuniag - «[Ipukmagni  oOYMCHIOBAIBHI — mporpaMd 1 KOMIUIGKCH B
MaTepialo3HABCTBIY. YactuHa 2, VTS OakasnaBpiB CHeI1aJIbHOCTI
132 «MatepianioznaBctBo» [Enexkrponnuit pecypc] / T.O. Yeuenn; MiHicTepcTBO
OCBITH 1 Hayku Ykpainu, Har. TexH. yH-T «JIHImpoBchbKka mojiTexHikKa». — JIHIMpo:
HTY «/IT», 2022. — 82 c.

3. Maxnei#t O.B. JlabGopaTtopHuii IpakTHKyM 3 MaTEMaTHYHOTO MPOTPAMHOTO
3a0€3MeUYeHHs | METOJUYHI PEKOMEHJAI] O MPOBEICHHS JIA0OpATOPHUX 3aHATH /
O.B. Maxneit. — IBano-®pankiscek: ['omineit, 2016. — 32 c.

4, TitoBa O.B. MeToanuHi BKa3iBKH 10 J1aOOPATOPHUX 3aHAThH 3 JUCHUILIIHH
«Inentudikais Ta MOJCIIOBAHHS TEXHOJOTTYHUX 00'€KTIB» (4acTHHA 2) 3a OCBITHIM
piBHeM «bakanaBp» [ CTyIeHTIB chemianbHocTi «151 ABromaTtuzamis Ta
KOMIT I0OTepHOIHTerpoBani TexHousorii»/ Yki. O.B. TitoBa. — [uinpo: JIBH3
YIAXTY, 2020. - 48 c.

5. dpo3nenko B.O. Maple B MmaTeMaTuili: HaBYaJIbHUN TOCIOHUK JIJIS1 CTY/ICHTIB
BulMX HaByanbHUX 3aknafgiB Il ta IV piBuiB akpenutanii. — bina Lepksa: BHAY,
2019. - 328 c.

6. Bosusixk O.M., Ilpokomnie B.B., Hukupyii JI.I. Bukopucranus cepenoBuria
Maple mns po3B’si3yBaHHs 3a/1a4 KBAHTOBOI MeXaHiku. — IBaHO-PpankiBerk: [THY im.
B. Credanuka, 2017. — 156 c.

7. Kyngpar A.M., Kynapar M.M. HaykoBo-TexHIuHI 0OUYMCIEHHS 3aco0amu
MathCAD ta MS Excel. HaBu. mocionuk. — PiBue: HYBI'TI, 2014. — 252 c.

8. boitko T.B., Ksitka O.O., IllaxnoBchbkuii A.M. Komn'torepHa TexHika Ta
opranizaiisi 00uYMCITIOBAIBHUX po0IT: Opraxizaiis po3paxyHKIB y CepeIOBHIII
MathCAD [EnexktponHuii pecypc]: HaBYaJIbHUA TIOCIOHMK JUIsl  CTYJICHTIB
cnemiaabHOCTI 151 «ABTOMaTM3arlisi Ta KOMITIOTEPHOIHTEIPOBaHI TEXHOJOTID» /
Vknan.: T.B. boiiko, O.0. Ksitka, A.M. lllaxnoBcbkuit — K.: KIII im. Irops
Cikopcebkoro, 2019. — 64 c.

9. Kpuxanoscwekuit €.M., Mokin B.b., I'opsues I'.B., Bapuyk 1.B. Metoau Ta
3aCO0M KOMIT'IOTEpHUX OOYMCIeHb. — EJeKTpoHHMI HaBYaJbHUM MOCIOHUK /
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€.M. Kpuxanoscekuii, B.b. Mokin, I'.B. I'opstues, 1.B. Bapuyk. — Binaums: BHTY,
2016.-90 c.

10. JIutBun O.M. Cuctema komn'torepHoi marematuku Mathcad B HaykoBo-
TeXHIYHUX po3paxyHkax [EnexkTpoHHuii pecypc]: HaB4.-MeTOJ IOCIOHUK /
O.M. JlutBun, O.I1. HeuyiiBitep, FO.I'. Ilepmuna ; Ykp. inx.-niea. akaa. — EnekTpoH.
TeKCT. faHi. — Xapkis, 2017. — 64 c.

11. Kinunpkuit S.T. Teopis mexaHi3miB 1 mammH B cuctemi Mathcad: HaBu.
noci6. / A.T. Kinunpkuii, B.O. XapxeBcbkuii, M.B. Mapuenko. — XMeJIbHUIbKHIA:
XHY, 2014. — 295 c.: puc. — bibmiorp.: c. 250-251.
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