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Po6oua mporpama HaB4YabHOI AWCHUILTIHA «Buia matemaTnka» 3100yBaviB
BUIIIOI OCBITH mepiioro (6akagaBpChbKOT0) PiBHSA OCBITHBO-MPO(DECIHOT MporpamMu
«bioTexHiyuHe  Tpa  MeAWYHE  MAaTepiaJio3HAaBCTBO)  chemiajbHocTi 132
Marepiano3naBctBo / Har. TexH. yH-T. «JIHIOpOBChbKAa MOJITEXHIKAa», Kad.
npukiaaHoi Marematuku. — 1. : HTY «II1», 2022. — 17 c.

Po3pobnuk(n) — Tumuenko C.€. nmon. kadeapu MNPUKIATHOI MaTeMAaTHKH,
K.T.H, JIOLI.

Po6oua mporpama periamMeHtye:

— METy TUCHIUTUTIHY;

— IUCHUIUTIHAPHI ~ pe3yJbTaTH  HaBYaHHS, CQHOPMOBAHI HA  OCHOBI
TpaHchopmallii OUIKyBaHUX PE3yJIbTaTiB HABYAHHS OCBITHBOI IPOTrPaMUu;

— 0a30B1 JUCIHILIIHY,

—o0cAr 1 po3nojia 3a (opMamMu Oprasizailli OCBITHBOTO IMPOIIECY Ta BUIAMU
HaBYAJIbHUX 3aHSTh;

— Iporpamy AUCIUIUTIHY (TeMAaTUYHUHN TIJ1aH 32 BUJIAMU HAaBYAJIbHUX 3aHSTH);

— QITOPUTM OIIHIOBAHHS PIBHA JOCATHEHHS JUCIMIUIIHAPHUX PE3yJbTaTiB
HaBYaHHS (IIKaIH, 3aCO0U, IPOLIETYPU Ta KPUTEPIT OLIIHIOBAHHS );

— IHCTpYMEHTH, 00JIaJHAHHS Ta MPOrpaMHe 3a0€3MeUCHHS;

— PEKOMEHI0BaH1 JpKepelia iHpopmariii.

PoGoua nporpama npuszHadyeHa AJig peanizailii KOMIETEeHTHICHOTO MIX0ay Mif
yac IUTaHYBaHHS OCBITHBOTO TIPOIECY, BUKIQJAAHHA AUCHUUILUIIHHM, TMIATOTOBKH
3100yBaydiB BUIIOI OCBITHM J0 KOHTPOJIbHUX 3aXOJ1B, KOHTPOJIO MPOBAIKECHHS
OCBITHBO1 JISJIBHOCTI, BHYTPIIIHBOIO Ta 30BHIIIHBOIO KOHTPOJIO 3a0e3MeyeHHs
SIKOCT1 BUIIIO1 OCBITH, aKpEIUTAIlli OCBITHIX MPOTrpaM y MeKax CIEeiabHOCTI.

PoGoua mporpama Oynme B mpuroai anst ¢GhoOpMyBaHHS 3MICTY IIJABUIICHHS
KBauTi(pikailii HayKOBO-TI€Jaror1YHUX MPaIiBHUKIB Kadeap YHIBEPCUTETY.

[ToromkeHo pilIeHHSIM HAayKOBO-METOJAMYHOI KOMICIT 3a CHEmiaIbHICTIO
132 MarepianoznaBctBo (mpoTtokos Ne 1 Bix 31.08.2022).
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1 META HABYAJIBHOI JUCHUILIIHU

B

[TPHI
[1PH2

OCBITHBO-TIpOdeciiiHii  mporpami  «bioTexHiyHe Ta  MEIUYHE
MaTepialo3HaBCTBO» creriaabHocTi 132 Matepiaqo3HaBCTBO 3AIMCHEHO PO3IMOILT
IpOrpaMHMUX pPe3yJbTaTiB HaBYaHHS 3a OpraHiz3aliiHUMu (OpMaMH OCBITHBHOTO
npotecy. 3okpema, 10 AUCHUILTIHK «Bullla MaTtemMaTiKa» BIIHECEH] TaKl Pe3yJbTaTH
HaBYAHHS:

BonoziT 10TiK0I0 Ta METO0JIOT1I0 HAYKOBOTO Mi3HAHHS

3HaTH Ta BMITH BUKOPHCTOBYBATH 3HAaHHA (PyHIAMEHTAJIBHUX HAyK, IO
Jie’KaTh B OCHOBI BIJIMOBIIHOI creIliajizallii MaTrepiajio3HaBCTBa, Ha PiBHI,
HEOOX1THOMY JUIsl TOCSATHEHHS 1HIITMX PE3YJIbTAaTiB OCBITHBOT IPOrPaMHU

Mera nucturiinu «Buina Mmarematuka» — GOpMyBaHHS y 3100yBadiB BUIIOL
OCBITH KOMIIETEHTHOCTEH, HEOOXI1THUX 1010 3IaTHOCTI 3aCTOCOBYBAaTH MaTeMaTHU4HI
METOJU JJI1 BUPIIICHHS 1HXXEHEPHUX MaTeplajo3HAaBUUX 3aBJaHb MpHU NpodeciiHii
MiJrOTOBII OakajgaBpiB 3a creniaibHicTIO 132 Marepiano3HaBCTBO.

Peanizaiiss MeTu BuMarae TpancpopMallii MPOrpaMHUX Pe3yJIbTaTiB HaBYaHHS
B JMCUUIUIIHAPHI, Ta B10Ip 3MICTY HaBYAIbHOI IMCLUUILIIHU 32 IUM KPUTEPIEM.

2 OYIKYBAHI JUCHUIIJITHAPHI PE3YJIbTATU HABYAHHSA

OuikyBaHI TUCIUIUTIHAPHI pe3ybTaTH HAaBYaHHS HajaHl1 y Tadnuii 2.1.

Tabmurs 2.1 — OuikyBaH1 JUCIUIUTIHAPHI Pe3yJIbTAaTH HABUYAHHS 3 JUCIUIUIIHU
«Bumia maremaTuka

Mudp
ITPH

[udp
JIPH

3MICT AMCHIMIUTIHAPHUX pe3yibTaTiB HaBuaHHs ([IPH)

[TPH1

IIPH1.1-B1

IIPH1.2-b1

3HaTH OCHOBHU Ta MPUHIUIIM 3aCTOCYBaHHS JIIHIKHOT Ta
BEKTOPHOT ayire0pu, aHaJTITUIHOI TeoMeTpii, TudepeHIiaabHOTO
Ta IHTETPATLHOTO YUCIICHHSI.

ByTu 3maTHIM 3aCTOCOBYBATH BiJIMOBIIHI KUIBKICHI
MaTeMaTuyHi, G13U49HI 1 TEXHIYHI METOIM 1 KOMIT'IOTEpHE
mporpamMHe 3a0e3MeueHHs sl BUPIIICHHS 1HKEHEPHUX
MaTepiaio3HaBYUX 3aB/IaHb.

[TPH2

ITPH2.1-b1

[TPH2.2-b1

3HaTH NPUHLUIN BUPILIEHHS TEXHIYHUX 3aBJAaHb HA OCHOBI
MaTEMaTUYHOTO aHaJi3y, TOOYAOBH Ta PO3B’A3KY
nudepeHIliiHUX PIBHSIHb.

ByTu cipoMOXHUM BUKOPHUCTOBYBATH MaTeMaTHUYH1 3HAHHS JJIs
1H)KEHEpHUX 3aCTOCYBaHb CIIeIiani3allii MaTepialo3HaBCTBa HA
piBH1, HEOOXITHOMY JJisl AOCATHEHHsI IHIUX PEe3yJIbTaTIB
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OCBITHBOI MpPOTrpaMu

I[TPH2.3-b1 |byTu 31aTHUM 3aCTOCOBYBATH Cy4acHI METOJIM MaTeMaTUIHOTO
Ta (H1I3UYHOTO MOJIEITIOBAHHS, TOCHIJIKEHHS CTPYKTYPH,
G13UYHUX, MEXaHIYHUX, (YHKI[IOHATBHUX Ta TEXHOJOTTUYHUX
BJIACTUBOCTEH MaTepiajiB JJisd BUPIIICHHS MaTepiaIo3HABUUX
po0emM

3 BA3OBI JUCLUATIJITHA

MUibKIUCIUIUTIHAPHI 3B A3KM: BHUBYEHHSI KypCy TIPYHTYETbCS Ha 3HAHHSX,
OTPMMAHUX 3 TONEPEIHbO BUBUCHUX JUCHMIUIIH Yy 3aKiagax CepeaHbOi OCBITH.
JlucuuiuiiHa BHUKJIAJAEThCA Y MEPIIOMY Ta JPYroMy ceMecTpax BIJMOBIAHO 10
HaBYAJIBHOTO IUJIaHy, TOMY JOJIaTKOBUX BHUMOI JI0 0a30BUX AUCHUILUIIH HE
BCTAHOBITIOETHCS.

4 OBCAT 1 PO3HOJLI 3A ®OPMAMMU OPI'AHI3AIIIL OCITHBOI'O
HNPOLHECY TA BUJAMU HABYAJIBHUX 3AHATDH

ra“ 3 Po3noain 3a popmamu HaBYaAHHS, 200UHU
Bua HaBYaJbHUX 3aHATH S
o % JCHHAa
ayAMTOPHI 3aHATTS caMocCTiifHa poboTa
JICKITIHHI 150 60 90
MPaKTHYHI 150 60 90
PA30OM 300 120 180

SHPOI'PAMA JUCIHUIIVIIHU 3A BUIAMHU HABYAJIBHUX
3AHATDH

TeMaTnuHMil TIaH Ta PO3MOIIT O0CATY Hacy 3a BUJAMHM HaBYAIBHUX 3aHSTh
JUIsl ACHHOT ()OpMU HABUYAaHHS HaBeJACHUM y Tabnui 5.1.

Tabmuug 5.1 — TematuuHuid MjaH Ta PO3MOALT OOCATY Yacy 3a BHUIAMU
HAaBYAJIBHUX 3aHATh 3 JUCHUIUIIHM «Buma wmarematuka» st AeHHOT (opmu
HaBYaHHS

4 AT, TOAVUHU
Wudp | 5 | E Buy, TemMaTrka HaBYaJIbHUX 3aHSITH, Obcsr, ron
O : . .
P S & o mudpy Ta 3MICT pe3yIbTaTiB HABUaHHS 32 =@ =
(APH) | > 2| & . S| 9| B
ald JUCLUIIIIHOIO >| C 3
& £ Jexuii 14| 20 | 34




Jliniiina ajare0pa.
Martpui, 1ii Hax HUMU. BuznauHuky, Aii Haf
HUMH.

Cucremu NiHIKHUX anreOpaiuHuX piBHSHb.

[ToBHEe nocmimkeHHs QYHKITIH.

—
KA BexTopHa aiareopa.
o 3aranbHl TOHSTTS BEKTOpHOI anredpu. J[oOyTku
E BEKTOPIB Ta iX 3aCTOCYBaHHSI.
= AHAJITHYHA TeoMeTpis.
E— [Tnomuna y nmpoctopi. [Ipsma y mpocTopi.
- B3aemHe po3MilIeHHs IOUIMHH 1 IPSIMOT y
— MPOCTOPI.
T .
é [Ipsima Ha TUIOIIMHI.
Kpusi npyroro nopsanaky. [losTTs nonspHoi
CUCTEMH KOOpJUHAT.
[TpaKkTUYHI 3aHATTS 14 | 20 | 34
Jlinilina anredpa.
Martpui, aii Hax HUMU. Bu3HauHuky, Aii Hag
HUMU.
= Cucremu JNHIMHUX anreOpaiyHuX PiBHSHb.
A BexTopHa aareopa.
T 3aranbpHi MOHATTS BEeKTOpPHOT anredpu. JloOyTKu
E BEKTOPIB Ta iX 3aCTOCYBaHHSI.
- AHAJITHYHA TeoMeTpis.
KA [Tnomwuna y npocropi. [Ipsima y mpocTtopi.
= B3aemHe po3miliieHHs MIONIUMHY 1 PAMOT Y
T IPOCTOPI. |
= [IpsiMa Ha TUIONIMHI.
Kpusi npyroro nopsaky. [loasTrs nonspHoi
CUCTEMH KOOpPJUHAT.
Y Jlekrii 12 | 22 | 34
- .,E MareMaTHYHUH aHAJI3.
i § dynkwii ogHiel 3MiHHOT, iX rpadiku. Teopis
~ = rpanuilb. HemepepBHicTh QyHKIIII.
O : "
é i JudepenuiroBanus GyHKIIH.
~ = I[H(I)Cpf:HIIl}OBaHH}.I. CKJIa/IHOT, [1apaMeTPHIHO
7 = 3aaHoi, 00epHEeHOI (PYHKIT Ta Torapu@miune
z N nudepeHITIFOBaHHS.
Q . .
E £ 3acTocyBaHHS MOX1IHOI.
= =
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[1PH2.1-b1, I[TPH 2.2-b1

Judepeniian. [npapianTHICTE HOpMU
nudepeniiiaia.

Excrpemym. Ckanspue mosie. [loBepxHi piBHSL.
[ToxigHa 3a HanpsiMKOM. ["pajlieHT

@dyHKI1iT 6araTbox 3MiHHHX. YaCTHHHI MTOX1/THI.

[IpakTH4HI-3aHATTS

MartemMaTu4yHMi aHATI3.
Oyukuii oaHi€l 3MiHHOI, 1X rpadiku. Teopis
rpanuis. HemepepBHicTh QyHKIII].

HudepeniitoBanus GyHKIIIH.

JlndepeHiiroBaHHs CKJIaJHOI, TapaMETPUUHO
3a/1aHoi, o0epHEeHO1 PYHKIIIi Ta Jorapudmiuae
nu(depeHIIFOBaHHS.

3acToCyBaHHsI TIOX1JTHOI.

[ToBHE mocmigKeHHs PyHKIIIi.

Judepenuian. [aBapiaHTHICTH popMU
nudepeniiana.

Excrpemym. Ckanspue mnosie. [loBepxHi piBHS.
[ToxinHa 3a HanpsMKoM. ['pajieHT

dyHKIIi1 6aratbox 3MIHHUX. YacTHHHI TTOX1/IHI.

12

22

34

[1PH2.1-b1, [TPH 2.2-B1

[1PH2.1-b1,
ITPH 2.2-b1

1kypc, 3 uBepTh, 8 THXKHIB +1

Jlexmii

InTerpasbHe yncaeHHss GyHKuii oaHiel
3MiHHOI.

HepusnaueHnuii iHTerpan.

OcCHOBHI METO/IM IHTETPYBaHHS. [HTErpyBaHHS
M1ICTAHOBKOIO Ta YaCTHHAMH.

Buznauenuii inTerpal.

["eoMeTpryHI 3aCTOCYBaHHS BU3HAYCHHUX
1HTErpaiB.

[HTEeTpany 3 HECKIHUEHHUMH MEKaMHU.

®i3uyHi 3aCTOCYBaHHS BU3HAUCHUX 1HTETPAIiB.

18

26

44

[IpakTUyHI-3aHATTS

InTerpasbHe yncaeHHss GyHKUii oaHi€l
3MiHHOI.

HeBusnaueHuit iHTerpan.

OcHOBHI MeTOIM 1HTErpyBaHHs. [HTErpyBaHHs
MCTAHOBKOIO Ta YaCTHHAMHM.

Buznauenuii inTerpal.

18

26

44




["'eomeTpuyHi 3aCTOCYBaHHS BUSHAYCHHUX
1HTErpaiB.

®i3u4HI 3aCTOCYBaHHS BU3HAUCHUX 1HTETPAIiB.
[HTerpanu 3 HECKIHYCHHUMH MEXaMH.

ITPH 2.3-b1

[TPH 2.3-b1

Ixypc, 4 uBepTh, 7 THXKHIB +1

Jlekii

AnreOpaiyHa, TPUTOHOMETPHUYHA Ta TTOKA3HIUKOBA
dbopmu 3anTUCy KOMIUIEKCHUX YHCETT.

OcHoBHI anreOpaiuHi il 3 KOMIUIEKCHUMUA
YHCITIAMH.

3Buuaiini (udepeHuiiHi piBHAHHSA.
IcHyBaHHS Ta €1HICTH PO3B’sA3KY 3a1aui Koriri.
PiBHSHHS 3 BIHOKPEMIIOBAHUMH 3MIHHUMU.
OpnHopiaHi piBHsAHHA. JIiHIHAHI pIBHAHHS Ta
piBHSIHHS bepHyumi.

Judepenuiiini piBHIHHS BUIIUX MOPSIKIB, 1110
T03BOJISIIOTH 3HM>KEHHSI OPSIAKY.

JIiH1¥H] pIBHSHHS BUIIKUX MOPSIKIB

Cucremu NiHIHHUX AUGEPEHITITHUX PIBHIHb 3
MOCTIMHUMU KOe(DIillIEHTaMH.

16

22

38

[IpakTrUuH1 3aHATTS

AnreOpaiyHa, TPUTOHOMETPUYHA Ta MOKa3HUKOBA
dbopmu 3anUCy KOMITJIEKCHUX YHCE.

OcHoBHI anre0OpaiuHi J1i 3 KOMILIEKCHUMHU
YUCIIaMHU.

3Buyaiini AudepeHuiini piBHAHHSA.
IcHyBaHHS Ta €1HICTH PO3B’sA3KY 3anaui Koriri.
PiBHSHHS 3 BIHOKPEMIIOBAHUMH 3MIHHUMU.
Opnnopinui piBHsHHS. JIiHINHI PIBHSHHS Ta
piBHSHHS bepHysmi.

Judepenuiiini piBHAHHS BUIIUX TOPSJIKIB, 1110
T03BOJISIIOTH 3HMXKEHHSI OPSIAKY.

JliH1liHI pIBHSHHS BUIIUX MOPSIKIB

Cucremu niHIMHUX AUGEPEHITIHHUX PIBHSIHB 3
MOCTIMHUMU KOe(DIiIliEHTaMH.

16

22

38

Pazom

Jlexmii]

60

90

150

[TpakTuyHi/ceMiHapChKi 3aHATTS

60

90

150

Pazom

120

180

300




6 OHIHIOBAHHS PE3YJIBTATIB HABUAHHSA

Ceptudikariiss JOCATHEHb 3/J00yBayiB BHINOI OCBITH 3IACHIOETHCS 3a
JIOTIOMOTOI0 TIPO30pUX TMPOIEIYp, IO TPYHTYIOTHCS Ha OO0 €KTUBHUX KPUTEPIsX
BianmoBigHO 110 ITonoxkenHs yHiBepcutety «IIpo OliHIOBaHHS pe3ysbTaTiB HaBYAHHS
3100yBayiB BUIIOT OCBITH.

JlocarHyTuid  piBeHb  KOMIIETCHTHOCTEH  BIiJHOCHO  OYIKyBaHUX, IO
i1eHTH(IKOBaHUH IMiI 9ac KOHTPOJIBHUX 3aXO[liB, BiIOOpa)kae pealbHUN pe3yJbTaT
HaBYaHHs 3700yBaya BUIIOI OCBITH 32 IUCIUILTIHOIO.

6.1 Ixanu

OuiHIOBaHHSI HAaBYAIBHUX JOCATHEHb 3700yBauiB Bumoi ocBith HTY «AID»
3MIMCHIOETBCS 32 perTHHroBoio (100-0aibHOI0O) Ta I1HCTUTYLIMHOIO TIKajJaMHu.
Ocranns HeoOXxifHAa (3a OGQILIMHOI BIACYTHICTIO HAIIOHAJIBHOT IIKadu) I
KOHBepTalli (mepeBe/ieHHs) OIIIHOK 3J00yBayiB BHINOi OCBITH pPI3HUX 3aKJIaJliB
(Tabymi 6.1).

Ta6mui 6.1 — [lkamu oriHIOBaHHS HaBYaJIbHUX JOCATHEHB 37100yBaviB BUIIO1
ocitt HTVY «/II1»

Petitnarona [HCTUTYIIMIHA
90...100 BiaMminHO / Excellent
74...89 noope / Good
60...73 3a0BiIBHO / Satisfactory

0...59 He3zanoBuIbHO / Fail

Kpenutn HaB4apbHOI MUCHMILUTIHK 3apaxOBYIOTHCS, SKIIO 3100yBad BHUIOT
OCBITH OTpPUMMAaB MIiJICYMKOBY OIlIHKY He MeHmie 60-tu OamiB. Hikua orrinka
BBA)KAETHCS aKaJIEMIYHOIO 3a00pProBaHICTIO, IO IMIATae JIKBigaIii BiAMOBIAHO 0
[Tonoxenus mpo opranizaiiito ocBiTHbOTO Tporiecy HTY «/II1».

6.2 3acobu Ta npoueaypu

3MiCT 3ac001B J1arHOCTUKU CIPSIMOBAHO HAa KOHTPOJIb PiBHS C(POPMOBAHOCTI
3HaHb, YMIHb/HAaBUYOK, KOMYHIKaIIii, BIJITOBIIAJIBHOCTI 1 aBTOHOMI1 3/100yBaya BUIIIOi
OCBITM 3a BuUMoOramu 6-ro kBamigikamiinoro piHs HPK mig udac aemoncrtpanii
pEriiaMeHTOBaHUX POOOUOIO MPOTrPaMoI0 pe3yJIbTaTiB HaBYaHHS.

3nm00yBay BHIIOi OCBITH Ha KOHTPOJBHUX 3aX0JlaX MA€ BUKOHYBATH 3aBJIaHHSA,
OpIEHTOBAHI BUKIIIOYHO HAa JEMOHCTPAIlil0 JUCIHUIUIIHAPHUX PE3yIbTaTiB HaBUAHHS
(po3min 4).

3acobu IarHOCTHKH, IO HAJAlOThCs 3700yBauaM BHIIOI OCBITH Ha
KOHTPOJIbHUX 3aXOJaxX Yy BHUIVIAAl 3aBJaHb JUIsl MOTOYHOTO Ta MiJCyMKOBOTO



KOHTPOJIIO, (DOPMYIOTHCS IIJISIXOM KOHKpPETH3allii BHUXIAHMX J@HUX Ta CIOCO0Y
JEMOHCTpAIIii TUCIUTIIIHAPHUX PE3YNIbTAaTiB HAaBUaHHS.

3acobu q1arHOCTUKH (KOHTPOJIBHI 3aBJaHHs) JJI1 TOTOYHOIO Ta MiJCYyMKOBOTO
KOHTPOJIIO JTUCIUILIIHU 3aTBEPIKYIOTHCS Kaeaporo.

Buan 3aco0iB JIarHOCTHKH Ta TPOILEAYp OIIiHIOBAaHHS JUIA IOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO JUCHUIUIIHY MOJIaHO Yy TabwuIli 6.2.

Tabmus 6.2 — 3acobu J1arHOCTHKY Ta MPOLEAYPH OLIHIOBAHHS

[TOTOYHUM KOHTPOJIb IJCYMKOBUU KOHTPOJIb
HaBYaJIbHE 3aco0u nponeaypH 3aco0u nponeaypH
3aHATTS | JIarHOCTHUKH JIIarHOCTHKH
JICKIIIT KOHTPOJIbHI BUKOHAHHS BU3HAYCHHS
3aBJaHHA 32 |3aBJaHH II1JT Yac CepeaHbO3BAKEHOTO
KO>KHOIO JICKIIH pe3yabTaTy MOTOYHHUX
TEMOIO KOHTPOIJIIB;
NPaKTUYHI| KOHTPOJIbHI1 BUKOHAHHS
3aBJaHHS 3a 3aBAaHb mig yac |komiuiekcHa |BukoHaHHS KKP g
KO>KHOIO MPaKTUIHUX KOHTPOJIbHA |dYac 3Ky Ta eK3aMEHY
TEMOIO 3aHSATh poboTta 3a OaKaHHSIM
(KKP) 3100yBaya BHUILOT
OCBITH

[limx Yac MOTOYHOrO KOHTPOJIO JICKIIMHI 3aHATTS OIIHIOIOTHCS IIISIXOM
BU3HAYCHHS SIKOCTI BUKOHAHHSA KOHTPOJIBHUX KOHKPETU30BAaHMX 3aBlaHb. [IpakTuuHi
3aHSATTS OLIIHIOIOTHCS SIKICTIO BUKOHAHHS KOHTPOJBHOTO 3aBJIaHHS.

k1o 3MICT TIEBHOTO BUJY 3aHSATH MIAMOPSIKOBAHO JEKUIBKOM CKJIaJ0BUM
OMHCY KBali(IKAMIHOTO PIBHA, TO IHTErpPaJibHE 3HAYEHHS OI[IHKA MOXE
BU3HAYATHCS 3 YypaxyBaHHSM BaroBUX KOE(QILIEHTIB, 10 BCTAaHOBIIOIOTHCS
BHKJIQ/TaYEM.

3a HagBHOCTI PIBHA pe3yibTaTiB IMOTOYHHUX KOHTPOJIB 3 YCIX BHIIB
HaBYAJIbHUX 3aHATH HE MeHIe 60 OaniB, MiICYMKOBUNA KOHTPOJb 31HCHIOEThCS 0€3
ydacTi 3400yBaya BUIIOT OCBITH IIJISXOM BHU3HAUYCHHS CEPEIHbO3BAYXKEHOI'O 3HAUCHHS
MOTOYHMX OIIHOK.

He3anexHo Bia pe3ynbTaTiB MOTOYHOIO KOHTPOJIO KOXKEH 3700yBay BHILOI
OCBITM MiJ Yac 3aliiky Ta ek3aMeHy Mae mpaBo BukoHyBatu KKP, sika mictuth
3aBAaHHS, 1110 OXOTUTIOIOTH KIIFOUOBI TUCIUIIIIHAPHI pe3yIbTaTH HAaBYAHHS.

KinbkicTs koHKpeTH30BaHux 3aBnanb KKP nmoBuHHA BiMOBIATH BiJIBEICHOMY
yacy Ha BukoHaHHA. Kinpkicte BapianTiB KKP mae 3abe3neuntu iHAMBITyai3aIlio
3aBIaHHS.

3nadenHs oniHku 3a BuKOHaHHS KKP Bu3HadaeThcs cepeqHBOIO OIIHKOIO
CKJIAZIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUYHHUM.

InTerpansHe 3HaueHHs ouiHku BukoHaHHs KKP Moxke BusHayaTtucs 3
ypaxyBaHHSIM BaroBUX KOE(QIILIEHTIB, 110 BCTAHOBIIOETHhCS Kadeaporo g KOXKHOi
CKJIaJIOBOI onucy kBamidikamiitHoro piBas HPK.
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6.3 Kpurepii

PeanbHi pe3ynbpTaTd HaBYaHHS 3700yBava BHUILOI OCBITH 1IEHTU(IKYIOThCA Ta
BUMIPIOIOTHCSA BIIHOCHO OYIKYBAaHMX ITiJl 4ac KOHTPOJBHHMX 3aXOIB 3a JIOIOMOTOIO
KpUTEPIiB, 0 ONMUCYIOTH 11 3100yBava BUILOT OCBITH ISl AEMOHCTpAIIli TIOCATHEHHSI
pe3yNbTaTiB HAaBYaHHS.

Jlnst OIIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBIaHb IIiJ] Yac IOTOYHOTO
KOHTPOJIIO JISKIIIMHUX 1 MPaKTHYHUX 3aHITh B SKOCTI KPUTEPisi BUKOPHUCTOBYETHCS
KOoe(ILI€HT 3aCBOEHHS, IO ABTOMATUYHO aJIaNTy€e MOKA3HUK OIIHKU 10 PEUTHHIOBOI
TITKAJIH:

0; = 100 a/m,

7€ & — YMCJIO MPaBUJIBHUX BIAMNOBIAEH a00 BUKOHAHMX CYTTEBHUX OIEparii
BIIMOBIJTHO JI0 €TAJIOHY PIIICHHS; M — 3arajibHa KUJIbKICTh 3alUTaHb a00 CYTTEBUX
orieparliii eTajJoHy.

KoMriekcHi  KOHTpOJIbHI POOOTH OLIHIOIOTHCA E€KCHEPTHO 3a JIONOMOTOK0
KpUTEPIiB, 110 XapaKTEPU3YIOTh CIIIBBIIHOIIEHHS BUMOT /10 PIBHS KOMIIETEHTHOCTEH
1 TOKA3HMKIB OI[IHKH 32 PEUTUHTOBOIO IIKAIO0.

3MICT KPUTEPIiB CIMPAETHCA HA KOMIETEHTHICTHI XapaKTePUCTUKH, BU3HAYCHI
HPK s piBHsI OakayiaBpa BHIIOT OCBITH (TTOAaHO y Tabmuil 7.3).

Tabmuus 6.3 — 3aranbHi KpUTEPIii JOCSITHEHHS PE3yJIbTAaTiB HaBUYaHHS IS 6-TO
kBaumidikaiiitHoro piBas 3a HPK

Onuc

cae e Bumoru 10 3HaHb, yMiHb/HABUY0K, KOMYHiKaIlii, IMoka3zHuk
KBaJdiikaninHoro . . . .
. BiaANMoOBiKaabHOCTI i aBTOHOMIT OLIIHKH
piBHS
3Hannsa
KOHIIENITyaJIbHI HayKOBI |BiamoBij s BiAMiHHA — IpaBWIIbHA, OOTPYHTOBaHa, 95-100

Ta IPAKTH4YHI 3HaHHA, |OCMHUCIIEHA. XapaKTepU3y€e HasIBHICTD:
KPUTUYHE OCMMCIIEHHS |- KOHLIENTYaJIbHUX 3HAHb;

TEOPiil, MPUHIINITIB, - BUCOKOTO CTYIICHIO BOJIO[IHHS CTAHOM TTUTAHHS;

METO/IIB 1 TOHSTH Y - KPUTUYHOT'O OCMUCIICHHSI OCHOBHUX TEOPiH, MPUHIUIIIB,

cdepi mpodeciitnoi METO/IIB 1 TOHAThH y HaBYaHHI Ta MPoQeCiiHIf MIsTHOCTI

MIsIIBHOCTI Ta/a00

HaBYaHHS BinmoBigp MiCTUTh HErpyOi MTOMHIKHA a00 OTHCKU 90-94
Binmoiaes mpaBuibHa, ajge Ma€e EBHI HETOYHOCTI 85-89
BinmoBiap mpaBuibHa, ajie Mae MeBHI HETOYHOCTI i 80-84
HEJIOCTaTHhO OOTPYHTOBaHA
BiamoBiap npaBmiibHA, ajie Ma€ MEBHI HETOYHOCTI, 74-79
HEJOCTaTHHO OOTPYHTOBAHA T4 OCMHUCIICHA
Biamosiae ¢pparmentapHa 70-73
BiamoBiap 1eMOHCTpY€E HEUITKI YSABICHHS CTYACHTA MPO 65-69

00'eKT BUBUEHHS
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Onmuc
KBaJiikauiiinoro
piBHA

Bumorn 10 3HaHb, yMiHb/HABH4Y0K, KOMYHIKaIlii,
BiAnoBigajabHOCTI 1 aBTOHOMI]

IHoka3HuK
OLIIHKH

PiBeHb 3HaHb MIHIMAJIBHO 3a0BIIBHUNA

60-64

PiBeHs 3HAHb HE3aIOBLIBHUI

<60

Yminna/maseuurku

nmorjan0JIeHl KOTHITUBHI
Ta MPaKTHYHI
YMIHHSI/HaBUYKH,
MaiCTepHiCTh Ta
IHHOBAIIMHICTH HA
piBHI, HEOOX1THOMY IS
PO3B’sI3aHHS CKJIAIHUX
crierianxi3oBaHux 3a1a4 1
MPAKTUYHHUX MPOOJIEM Y
cdepi mpodeciitHoi
nisutbHOCTI a00
HaBYaHHS

BinmoBiap xapakTtepusye yMiHHS:

- BUSIBJISITH TTPOOIIEMH;

- opMyITFOBATH TIMIOTE3N;

- pPO3B's13yBaTH MPOOIEMU;

- o0upartH aJieKBaTHI METOAM Ta IHCTPYMEHTAIbHI 3aC00M;
- 30MpaTH Ta JIOTIYHO i 3pO3yMIIO IHTEPIPETYBATH
iHpopmartiro;

- BUKOPUCTOBYBATH 1HHOBAIIIMHI MIIXOH 10 PO3B’ I3aHHS
3aBJIaHHSI

95-100

BiamnoBiap xapakTepusye yMiHHsI/HaBUUKH 3aCTOCOBYBATH
3HaHHS B MPAKTUYHIN JiSUTBHOCTI 3 HETPYOUMU IMTOMIIIKAMHU

90-94

Binmnosias xapakrepusye yMiHHSI/HABHYKH 3aCTOCOBYBATH
3HAHHSA B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI HETOYHOCTI
IIpH peatizarlii OHie] BUMOTH

85-89

Binmnosias xapakrepusye yMiHHSI/HABHYKH 3aCTOCOBYBATH
3HAHHSA B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEBHI HETOYHOCTI
MIpH peaizallii JBOX BUMOT

80-84

BiamoBine XapakTepu3ye yMiHHs/HaBHYKH 3aCTOCOBYBATH
3HAHHA B MIPAKTUYHIN JISUIBHOCTI, alie Ma€ NMeBHI HETOYHOCTI
IIpU peaizallii TpbOX BUMOT

74-79

BiamoBine XapakTepu3ye yMiHHs/HAaBHYKH 3aCTOCOBYBATH
3HAHHS B MPAKTUYHIN JISUIBHOCTI, ajie Ma€ MeBHI HETOYHOCTI
IIpU peatizalii Y4OTUPbOX BUMOT

70-73

BiamoBine Xapaktepu3ye yMiHHs/HaBHYKH 3aCTOCOBYBATH
3HAHHSA B MIPAKTUYHIN JiSUTBHOCTI MPY BUKOHAHHI 3aBJIaHb 32
3pa3KoM

65-69

BiamoBiae XxapakTepu3ye yMiHHs/HaBHUKH 3aCTOCOBYBATH
3HaHHS NPH BUKOHAHHI 3aBJJaHb 3a 3pa3KkoM, aje 3
HETOYHOCTSMHU

60-64

piBEeHb YMiHb/HaBUYOK HE3a0BIIbHUN

<60

Komynikauisn
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Onmuc
KBaJiikauiiinoro
piBHA

Bumorn 10 3HaHb, yMiHb/HABH4Y0K, KOMYHIKaIlii,
BiAnoBigajabHOCTI 1 aBTOHOMI]

IHoka3HuK
OLIIHKH

TOHECEeHHs 10 (axiBIiB
1 He(axiBIIiB
iH(hopMarii, i1ei,
po0JieM, PilliCHb,
BIIACHOT'O JIOCBily Ta
aprymeHTarrii;

30ip, iHTepIpeTalis Ta
3aCTOCYBaHHS JaHUX;
CIUIKYBaHHS 3
npodeciiiHuX MUTaHb, y
TOMY YHCIIi IHO3EMHOIO
MOBOIO, YCHO Ta
MTUCHMOBO

BinbHe BosIoAiHHS MPOOIEMATHKOIO Talry3i.

3po3yMiTicTh BiamoBiai (momosiai). Moga:

- IPaBWJIbHA;

- YUCTA,

- SICHA;

- TOYHA;

- JIOT14Ha;

- BUpa3Ha;

- TaKOHIYHA.

KomyHikariiiina crpaTeris:

- IOCTIIIOBHUH 1 HECYTIEPEUWIMBHI PO3BUTOK JTYMKH;

- HasBHICTb JIOT1YHUX BJIACHUX CY/KEHb;

- TOpEYHA apryMeHTallii Ta ii BiIOBIIHICTh BiJICTOFOBAHUM
MOJIO’KEHHSIM;

- IpaBUJIbHA CTPYKTYpPA BiAMOBII (JOTOBII);

- MPaBWJIBbHICTH BIJNOBIJCH Ha 3alIUTaHHS,

- TOpEYHA TEXHiKa BiIOBiIeH Ha 3aITUTAHHSI,

- 3/1aTHICTh POOUTH BUCHOBKHU Ta (POPMYITIOBATH MTPOIO3HUIIIT

95-100

JlocTaTHe BOJOAIHHS MPOOIEMATHKOIO TaTy31 3 HE3HAUHUMHU
xubamu.

JlocTaTHs 3p03yMUTICTh BIAMOBII (JI0MOBI/1) 3 HE3HAYHUMH
xubamu.

Jlopeuna KOMyHiKaIlliiiHa CTpaTeris 3 HE3HAYHUMU XUOaMu

90-94

J{oOpe BOIOIIHHS MTPOOJIEMAaTUKOIO TalTy3l.

JloOpa 3po3yminicTh BiMOBiAL (IOMOBI/I1) Ta JOpEUHA
KOMYHIKaI[liiHa cTpaTeris (CyMapHO HE peani30BaHO TPH
BHMOTH)

85-89

J{oOpe BOIOIIHHS MTPOOJIEMAaTUKOIO TalTy3l.

JloOpa 3po3yMinicTh BiAMOBIAl (IOMOBI/I1) Ta JOpEUHA
KOMYHIKaI[iiiHa cTpaTeris (CyMapHO HE peani30BaHO YOTHUPH
BHUMOTH)

80-84

Jlo6pe BOJIOAiHHS TPOOJIEMATUKOIO TaTy3l.

JloOpa 3po3yminicTh BIAMOBIAL (IOMOBI/I1) Ta JOpEUHa
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peajli30BaHo 11’ ATh
BHIMOT)

74-79

3a/10BiIbHE BOJIOIIHHS MPOOIEMATHKOIO TalTy3i.
3a/10BUIbHA 3PO3YMUTICTh BIAMOBIAL (IOMOBII) Ta TOpeYHa
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peali3oBaHo CiM
BHIMOT)

70-73

YacTkoBe BOJIOIIHHS MPOOJIEMAaTUKOIO TalTy3l.
3a10BiIbHA 3PO3YMUTICTh BiIMOBIAL (JJOMOBII) Ta
KOMYHIKaIliiiHa cTpareris 3 xubaMu (CymMapHO He
pealli3oBaHo JIeB T BUMOT)

65-69
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Onuc

e - Bumorn 10 3HaHb, yMiHb/HABH4Y0K, KOMYHIKaIlii, IMoka3Huk
kBajidikaniiinoro . . .. .
. BilMOBiZaIbHOCTI i aBTOHOMIT OI[iHKH
piBHA
®parmeHTapHe BOJIOAIHHS MPOOIEMATHKOO rarysi. 60-64
3a/10BUIbHA 3PO3YMUIICTh BIATOBIAL (IOTIOBIII) Ta
KOMYHiKaIliiiHa cTpaTeris 3 xubamu (CymapHO He
peanizoBano 10 BuMor)
PiBeHp KOMyHIKaIlii HE3a0BUTLHUN <60
Bionosioanvnicms i agmonomin
YIPaBIiHHS CKJIaHOK |BiniMiHHE BOJIOAIHHS KOMIIETEHIISIMU MEHEIKMEHTY 95-100
TEXHIYHOIO 200 0COOMCTOCTI, OPIEHTOBAHUX Ha!
npodeciiiHoIo 1) ynpaBiiHHS KOMIUIEKCHUMHU IIPOEKTaMH, 1110 Mepeadayvae:
TISIIBHICTIO YU - TOCTITHUIIPKUH XapaKTep HaBYAIbHOT MisUTbHOCTI,
[MPOCKTaMU; MMO3HAaYeHa BMIHHSAM CaMOCTIIHO OIIIHIOBATH PI3HOMaHITHI
CIIPOMOJKHICTh HECTH  KHTTEBI CUTYyaIllii, sBUIIA, (DAKTH, BUSBIIATH 1 BIICTOIOBATH
BIIIIOBIAJIBHICTE 34 0COOHCTY MO3UIIIIO;
BUPOOJICHHS Ta - 3IaTHICTH 0 POOOTH B KOMAH/II;
YXBaJICHHS PIlICHb Y - KOHTPOJIb BIACHUX JIIH;
HernepeadauyBaHUX 2) BIAMOBIAABHICTD 32 IPUHHATTA PillICHb B
poboumnx Ta/abo HernepeadauyyBaHUX YMOBAX, 10 BKIIIOYAE:
HaBYATbHUX - OOTpYHTYBaHHS BIIACHUX PIllICHb MOJOKEHHIMHI
KOHTEKCTax; HOPMAaTUBHOT 0431 rajly3eBOro Ta JEP>KaBHOTO PiBHIB;
(dhopMyBaHHS CyJKEHb, |- CAMOCTIMHICTH 1]l YaC BUKOHAHHS MTOCTABJICHUX 3aBJaHb;
110 BPaXOBYIOTh - iHIIaTUBY B 0OTOBOPEHHI IpobieMm;
coIliayibHi, HAYKOBI Ta |- BIAMOBIJAIBHICTh 32 B3a€MOBITHOCHHHU;
€TUYHI1 aCIeKTH; 3) BiANMOBiAATIBHICTB 32 MPO(eCciiHMI PO3BUTOK OKPEMHX
oprasizarfisi Ta oci6 ta/abo rpyn oci0, 1o nepeadayac:
KEepIBHHUIITBO - BUKOPUCTaHHS MPOoQeCiiiHO-OpiEHTOBHUX HAaBUYOK;
npodeciiHuM - BUKOPUCTaHHSI JI0Ka31B 13 CAMOCTIIHOO 1 IPaBUIIbHOIO
[PO3BUTKOM 0Ci0 Ta apryMeHTalI€lo;
rpynm; - BOJIOJIHHS BCciMa BHUAAMH HaBYAILHOI MiSIJIBHOCTI;
31aTHICTh 4) 31aTHICTB A0 MOJANBIIOTO HABYAHHS 3 BUCOKUM PIBHEM
MPOJIOBXKYBATH aBTOHOMHOCTI, 10 TIepeoavac:
HAaBYaHHS 13 3HAYHUM |- CTYIiHb BOJIOJIHHS (DyHIaMEHTATbHIMH 3HAHHSIMU;
CTYIIEHEM aBTOHOMI1 - CaMOCTIWHICTh OLIIHHUX CY/I’KCHb;,
- BUCOKUH piBE€Hb COPMOBAHOCTI 3aralibHOHABYATLHUX
YMiHb 1 HABHUOK;
- CAaMOCTIMHMI TOLTYK Ta aHai3 Jukepen iHpopmarii
YIieBHEHE BOJIO/IIHHS KOMITETEHITISIMU MEHEKMEHTY 90-94
0COOHMCTOCTI (HE peanizoBaHO Bl BUMOTH)
J{o6pe BOIOIHHS KOMIIETSHITIIMA MEHEDKMEHTY 85-89
0COOHCTOCTI (HE peaizoBaHO TPU BUMOTH)
Jo6pe BONOiHHSA KOMITETEHIIIsIMA MEHEKMEHTY 80-84
0COOHCTOCTI (HE peaizoBaHO YOTUPU BUMOTH )
JloOpe BONOIIHHS KOMIIETCHIIISIMA MEHE)KMEHTY 74-79

0COOHMCTOCTI (HE peanaizoBaHO IIICTh BUMOT)

14




Onuc

. . Bumorn 10 3HaHb, yMiHb/HABH4Y0K, KOMYHIKaIlii, Iloka3Huk
kBajidikaniiinoro . . .. .
. BiAmoBizanbHOCTI i aBTOHOMII OLHKH
piBHSA
3a/10BUJIbHE BOJIOIIHHS KOMIIETEHITIIMH MEHEPKMECHTY 70-73
0COOHCTOCTI (HE peaizoBaHO CiM BUMOT)
3a/10B1IbHE BOJIOIIHHS KOMIIETCHIISIMA MEHE)KMEHTY 65-69
0CcOOMCTOCTI (HE peai3oBaHO BiCiM BUMOT)
PiBeHb aBTOHOMHOCTI Ta BiJIIOBIJAJILHOCTI ()parMeHTapHUI 60-64
PiBeHb aBTOHOMHOCTI Ta BiJIIOB1IAJIbHOCTI HE3a0BIILHHI <60

7 IHCTPYMEHTMU, OBJIA/ITHAHHS TA ITIPOT'PAMHE 3ABE3ITEYEHHSA

TexHiyH1 3acoOM HaBYAHHA.
— MyJIbTUMEIITHE 001 THAHHSI;
JHucranmiiina miatdpopma MOODLE.

8 PEKOMEHJIOBAHI JUKEPEJIA IHOOPMAIIT
8.1 OcHoBHa siTepaTypa

€.C.Cinaiceknii, JI.B.HoBikoBa, Jl.I.3acnaBcbka. Bwmma  maremaTnka
(uactunal): HaBy. mociOHuk. — JHinmponetposebk: HI'Y, 2004. — 389 c.
Crucnuii kypc Bumioi matematuku. T.1: AHamiTUYHA TEOMETPis Ta €IEMEHTH
niniiinoi anreopu/ I'.M.Tumuenko, O.B.Ogunmosa, O.C.Ma3syp, H.O.Kupwuioga.:
HaBy. nociOH. — K.: Konpop-Bunasuunrso, 2016.- 176 c.

Buma maremaTtuka B npukiangax i 3agadax: y 2 T. T.1: AHaIITHYHA TEOMETPis Ta
niHidHa anreOpa. [udepeHuianpbHe Ta 1HTErpajabHe YUCIECHHS (YHKLIN OJIHIET
3MiHHOi: HaBY. nociOHuk / JI.B.Kypna, XX.b.Kamy6a, I'.b.Jlinnuk [Ta iH.]; 3a pea.
JI.B.Kypmu. — Xapkis: HTY «XI1I», 2009. — 532c.

Buma marematuka B mpukiagax 1 3amadax: y 2 1. T.2: Hudepeniianpue
yucleHHs (QYHKIiA OaraThoX 3MiHHUX. JludepeHiianbHl piBHSHHS Ta PSAOU:
HaBy. nociOuuk / JI.B.Kypna, H.O.Kupumnosa, I'.b.Jlinauk [Ta 1H.]; 3a pexn.
JI.B.Kypnu. — Xapkis: HTY «XIIl», 2009. —432c.

Onexcenko B.M. [lucranmiiiHuii Kypc JiHIMHOI anreObpu Ta aHATITHYHOL
reomeTpii: HaBd. mocioHuK. — X.: HTY «XII», 2003. — 240 c.

30ipHUK 3a7ad 3 JIHIHHOI anreOpu Ta aHaNITUYHOI reomeTpii. / 3a pemakiiiero
Pynascekoro 1O. K. — JIsBiB: Bun-Bo “beckua bit”, 2002.

Pynascekuii FO. K., Koctpo®6iii I1. I1. Jliniiina anreOpa Ta aHaIiTUYHA TEOMETPIS.
— JIpBiB: Bua-so “beckun bit”, 2002.

Buia maTtemaTtuka. Po3p’s3aHHs 3a7a4 Ta BapiaHTU TUIOBUX po3paxyHkiB. T.1.:
Hagu. Ilocionuk / 3a pex. JI.B.Kypna. — Xapkis: HTY “XIII”, 2002 — 316 c.
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10.

11.

12,

8.2 JlonmomixHa jiTepaTypa

Buia maremartuka: [HTerpanpHe YUCIEHHS Y MpUKIagax 1 3anadax. Yactuna 2.:
HaB4. nocionuk /J1.5.domuvosa, B.M.ITouenos, B.B.®omuuos. — Juinpo: TOB
«JlizynoslIpec», 2016. — 200 c.

Marematuka 1. Koncnekr nekmii. Yactuna 1. / JI.A.domuuoa— Jainmpo: TOB
«Jlizynos Ilpecy, 2017. — 72 c.

Ordinary Differential Equations. 3Buuaiini audepeHIiliHi piBHSIHHSA. HaBY.
nocionuk (anriiiickkoro MoBorw) / O.0.Cuasuxkosa, J1.B.ba6enp, JI.I. Kopotka,
FO.b.OneBcrka. — {ninpo: HI'Y, 2015. - 60 c..

Indefite Integral: waBuy. mociomuk [/ J[.B babeups, O.0.CaBmkkosa;
C.€.Tumuenko.; [1.M lep6akoB. — Aninpo: HTY «Il», 2018. — 65 c.
[IpakTukym 3 iHTerpyBaHHs (YHKIIN OJHIET 3MIHHOI: HaB4. mociOHuk. / H.IL.
VYnanosa, B.B. Ilpuxonsko. — ainponerposcrk: HI'Y, 2014. — 80 c.

[IpakTUKyM 3 MOYaTKIB MaTEMaTUYHOTO aHali3y: HaBd. nociOHuk / HoBukoBa
JI.B., Ynanosa H.IL., [Ipuxoarko B.B. — JIninponeTrposcrk: HI'Y, 2006. — 109 c.
«/ndepenuianbHi  piBHAHHA B MNpUKIaZax Ta 3agadyax: HaBY. MOCIOHHMK /
HosukoBa JI.B., CpemxkoBa O.0O., byrpum O.B., byrpum €. -
Huinponerposcrk: HI'Y, 2007. — 95 c.

[Mpaktukym 3 Bumoi Matematuku. HeBusHauenuii [HTerpan: HaB. mociOHUK. /
3amkoBa JI.JI. — quinponerposehk: HI'Y, 2007. — 129 c.

MetoanyHi BKa3iBKH J0 PO3B’s3aHHS NMPHUKIATHUAX 3a7a4 3 BUIIOI MAaTEMaTHKH. /
T.C.Karaniit. — Juinponerposcek: HI'Y, 2005. — 29 c.

MeroanuHi BKa3iBKM O BUKOHAHHS PO3PAXyHKOBHUX 3aBJaHb 1 KOHTPOJIBHHX
MOJIYJIBHHX POOGIT 3 niHiitHOT i BekTopHOi anre6pu. / J.M. Boiiko, A.I'.Illnopra. —
Huinponerposcek: HI'Y, 2006. — 32 c.

[Toximna Ta ii 3acrtocyBaHHs. [pyre BunmanHd. HaBuanbHMIl MOCIOHMK st
CTyJIeHTIB HanpsaMmiB «IHxeHepHa MexaHika» Ta «['ipauursoy. / JI.B.HoBikoBa,
3.1.bonnapenko, C.M.Ilogonbcbka, C.€. Tumuenko. — JninponerpoBcbk: HI'Y,
2008. — 64 c.

3actocyBaHHA METOAIB AU(EPEHIIaTbHOTO Ta IHTETPAJIBHOIO YHUCJIEHHS 10
PO3B’sI3aHHS 3a/a4 TEXHIYHOrO 3MICTy. MeToaWuHiI BKa3iBKH JJISI CaMOCTIHHOI

po6orn crynentis / JLM. Boiiko, B.I. ITapnimes. — J{ninponerposcsk: HI'Y,
2012. — 46c¢.
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