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PoGoya mporpama HaB4aNbHOI AMCHUIUIIHM «MaTeMaTHUYHUN aHAMI3» s
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1. Onuc HAaBYAJBHOI AUCIUILIIHHA
XapakTeprucTHKa HaBYaJIbHOI
HaiimenyBanHs l"any3p 3HaHb, HAIPSIM JUCHUILIIHA
MOKA3HUKIB MiJrOTOBKH, OCBITHIN CTYIIIHB

neHHa hopma HaBYaHHS

Kinbkicts kpeauTiB 5

I"any3p 3HaHB
F «Indopmariiini TeXHOTOTII»

000B’A3K0Ba

Monynis — 2 Pik miaroToBku:
3MICTOBUX MOIYJTIB — 6 CremiaibHiCTh C 1-4

. F3 «Komm’toTrepHi HayKn» ef“”}’

3arajbHa KiJIbKICTh TOAUH 1-1, 2-1
150 Jlexii
48 ropx.

[TpakTruHi
TwxHeBUX roguH s JlaGoparopHi
ACHHOT (POPMH HABHAHH: OcBIiTHIl CTyIiHb «OaKaIaBp» 48}021'
ayIUTOPHUX - 4 CamocriitHa po6oTa

CaMOCTIHHOI poboTu — 2 54 ron.

Buna xoHnTposmto:
1-ii cemecTp — 3alliK;
2-1 ceMecTp — eK3aMeH

YacTka ayIMTOPHUX 3aHATH 1 YACTKA CAMOCTIMHOI Ta 1HAMBIAYaJbHOI pOoOOTH y
3arajibHOMYy 00Cs131 TOJIMH 3 HABYAIbHO1 JUCIUIUTIHU CTAHOBUTD:
st AeHHO1 dopMu 3100yTTS BUIOI OCBITU — 64% aynuTOpHUX 3aHATh, 36%

CaMOCTIIHOT poOOTH.
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2. MeTa T2 3aBJIaHHA HABYAJLHOI JUCHMILIIHA

IlpeamMeToM HABYAJBHOI JAMCHUIIIHM «MaTeMaTHYHUI aHali3» € OCHOBHI
KOMIIOHEHTH MAaTeMaTHU4HOi CTPYKTypu (TIOHSTTS, BIAHOIIEHHS, AaKCIOMH),
MaTEeMaTUYH1 TBEP/KEHHS (TEOPEMH), a TAKOK MATEeMAaTHYHI MOJIE, 10 OyIyIOThCS
Ta PEaTi30BYIOTRCA B TPOIECl pO3B’sA3yBaHHS MpUKIAAHUX  (TMpodeciitHo
OpIEHTOBAHUX) 3a7ad.

Merorw HaBYaJbHOI IMCHHMILIIHM «MareMaTU4YHHUIA aHaji3» € PO3BUTOK
MaTeMaTUYHOI KOMIIETEHTHOCTI 3700yBadiB BHUIOI OCBITH, OBOJIOJIIHHS HHUMH
MaTeMaTUYHUM 1HCTPYMEHTapieM 3ajisi MaTeMaTHYHOTO aHalidy, MoOyJI0BH,
JOCIIKEHHS Ta peajizallii MaTeMaTUYHUX MOJEJIe Yy poueci po3B’si3yBaHHs 3aa4u
npodeciitHOl TITBHOCTI.

3aBIaHHAAIMY BUBUYECHHS HABYAJILHOI JMCIHHUILIIHMY €:

- PO3BUTOK 3MICTOBO-TEOPETUYHOIO BUMIPY MaTEMaTHYHOI KOMIIETEHTHOCTI
3100yBaviB BUIIO1 OCBITH;

- PO3BUTOK MPOIECYyATbHO-AISUIBHOTO BUMIPY MaTeMaTHYHOI KOMIETEHTHOCTI
3100yBaviB BUIIO] OCBITH;

- PO3BUTOK pedhepeHTHO-KOMYHIKATUBHOTO BUMIpY MaTeMaTUYHO1
KOMIIETEHTHOCTI 37100yBauiB BUIO1 OCBITH;

- PO3BUTOK I[IHHICHO-MOTHBAI[IITHOTO BUMIPY MaTeMaTHMYHOi KOMIIETEHTHOCTI
3100yBayiB BUIO1 OCBITH;

- PO3BUTOK Pe(ICKCUBHO-OI[IHHOTO BUMIPY MaTeMaTUYHOI KOMIIETEHTHOCTI
3100yBayiB BUIO1 OCBITH;

- PO3BUTOK O0COOHUCTICHO-TICUXOJIOTTYHOTO BUMIpY MaTeMaTUYHO1
KOMITETEHTHOCTI 3/100yBayiB BUILIO1 OCBITH;

- OBOJIOAIHHSI ~ OCHOBHMUMH  KOMIIOHEHTAaMH  MAaTE€MaTU4YHOI  CTPYKTYpH
(MTOHATTSAMM, BITHOIICHHSIMHU, aKCIOMH);

- ONIaHyBaHHSI OCHOBHUMH T€OPEMaMU 3 MATEMATHYHOTO aHAI3Y;

- OBOJIOJIIHHS METOJIOM MaTE€MaTHYHOT'O0 MOJICIIOBAHHS, MOr0 peaji3alli€lo B
mpolieci po3B’3yBaHHS MPUKIAAHUX (TIPodECiitHO OpiEHTOBAHMX) 3a/1a4.

3100yBadi BUIIOI OCBITH MalOTh:

3HATH:

MaTeMaTUYHUN 1HCTPYMEHTapiil 3a/yisi MaTeMaTHYHOTO aHajizy, MmoOyaoBH,
JOCIIKEHHS Ta peajiizalil MaTeMaTHYHUX MOJEJIEH Yy Ipoueci po3B’si3yBaHHA 3a1a4
npodeciitHOT TIATBHOCTI;

BMIiTH:

3aCTOCOBYBATH 3/J00yTI TEOPETUYHI 3HAHHSA 3 MATEMaTUYHOTO aHai3y s
pO3B’sA3yBaHHs 3374 NpoeCciiHOi JISTBHOCTI.

BuBuennss kypcy «MarematuuyHuii aHami3» nepeadavae  IOTpUMaHHS
3100yBauyaMM BUIIO1 OCBITH aKademMiuHoi 000pouecHoCmi:

- CcaMoOCTiilHE BUKOHAHHS 3aBJlaHb IMOTOYHOTO Ta MiJCYMKOBOTO KOHTPOJIIO
pe3yibTaTiB HABYAHHS;
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- TIOCWJIaHHS Ha JpKepera iHdopMallii y pa3l BUKOPUCTAHHS 171e#, po3poOoK,
TBEPKEHb, BIJIOMOCTEH;

- HaJaHHS JOCTOBIpHOI iH(OpPMAaIli TpO pe3yJabTaTH BIACHOI OCBITHBHO-
MaTeMaTHIHOI MISUTbHOCTI, BUKOPHUCTAHI METOAU JOCIIKEHb 1 JKepena iHpopMmarrii.

3a mopymIeHHs akaJAeMIqHOl TOOPOYECHOCTI CTYICHTH MOXYTh OyTH IPUTITHEHI
110 TaKOl aKademiuHoi i0noGi0aIbHOCMI:

- TIOBTOpHE OIIHIOBaHHS Pe3yJbTaTiB HaABYaHHSI (KOHTPOJIbHA poOOTa, ICIIUT);

- TMOBTOPHE MPOXOJKEHHS BIAMOBITHOIO KOMIIOHEHTA OCBITHHOT IIPOTPaMHU.

MeTo010J10TI9YHO0 OCHOBOK BUBYEHHS KypCy € KOMIIETEHTHICHUWA MIAXIJ, IO
nependayae  (OPMYNIIOBAHHS Ta pO3B’SA3yBaHHSA KOMIIETEHTHICHMX 3aJad 3
MaTEeMaTUYHOrO aHadi3zy. 37100yBayl BULIOI OCBITH JAIOTh BIAMOBIJAl Ha MUTAHHS: «IK
oismu?y», «4womy maxk oismu?y», «0aa 4oeco maxk Oiasmu?». Y Takuh crocio
JOCSITA€TbCA  PO3BUTOK 1XHBbOI MAaTeMaTUYHOI KOMIETEHTHOCTI  1HTErpoBaHOI
XapaKTePUCTUKHU SIKOCTI OCOOMCTOCTI K CyO’€KTa MISUIBHOCTI B rajgy3i MaTeMaTHKH,
3aBASKUA SKIH YNPOBAHKYIOTHCS OCHOBHI KOMIIOHEHTH MAaTE€MaTU4YHOI CTPYKTYpH
(TOHATTA, BIAHOIIEHHS, aKCIOMH), (OPMYIIOIOTHCS 1 JIOBOASTHCS MaTeMaTH4HI
TBEPDKCHHS (TeopemMu), (POpMYIIOIOTHCA Ta PO3B’SA3YIOTHCS 3ajadl Ha MOOYJIOBY,
JOCTIKEHHSI Ta peaji3allil0 MaTeMAaTMYHUX MOJENICH, a TaK0XX BUKOHYIOTHCS
caMoaHaJi3, CaMOKOHTPOJIb, CAMOKOPEKIIiSl 1 CaMOOIliHKA TPOIECy Ta pe3yJbTaTiB
OCBITHBO-MATEeMaTUYHOI JiSTTLHOCTI, TNTAHYETHCS 11 TTOTATBIITNI 3MICT.

BuBueHHss HaByanbHOI JucCHMIUIIHM  «MaTemMaTUYHUNA  aHami3»  CIYrye
GbOpMyBaHHIO 3arajibHUX i cHemiaJJbHUX KOMIETEHTHOCTe, BH3HAYCHUX
CranpmapToM BULIOI OCBITH YKpaiHu 3a cnemianbHicTiO F3 «KoMm’torepHi Hayku»
JUIsl mepioro (0akajlaBpChbKOro) piBHs BUIIO1 OCBITH:

3K 1. 3natHiCTh 10 aOCTPAKTHOTO MUCIICHHSI, aHAII3Y Ta CUHTE3Y.

3K 2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUYHUX CUTYaILIIsIX.

3K 3. 3HanHa Ta pPO3yMiHHS IpPEAMETHOI 00JIacTi Ta PO3yMiHHS TpodeciitHol
JISIBHOCTI.

3K 6. 31aTHICTh BUNTHCS ¥ OBOJIOAIBATH CYYaCHUMH 3HAHHSIMH.

CK 1. 3patHicTh 40 MaTreMaTUyHOTO (OPMYJIOBAaHHS Ta JOCHIKYBaHHS
HEMEPEPBHUX Ta JUCKPETHHX MATEMaTUYHUX MOjelei, oOTpyHTOBYBaHHsS BHOODPY
METO/IIB 1 MIAXOMIB ISl PO3B’SI3YBaHHS TEOPETUYHUX 1 MPUKIATHUX 33/lad y Tary3i
KOMII'FOTEepHUX HayK, aHaJ3y Ta IHTepIpPETyBaHHS.

CK 3. 3parHiCTh 10 JIOTIYHOIO MUCJEHHS, MOOYJOBH JIOTIYHUX BHUCHOBKIB,
BUKOPUCTaHHA (OpMaibHUX MOB 1 MOJEIEd aJIrOpUTMIYHUX OOYHUCIIEHBD,
IPOEKTYBAHHS, pO3pOOJIECHHS 1 aHai3y aJIfTOPUTMIB, OL[IHIOBAHHS iX €()eKTUBHOCTI Ta
CKJIQJTHOCTi, PO3B’A3HOCTI Ta HEPO3B’SI3HOCTI AITOPUTMIYHMX MpOOJEM IS
aZICKBaTHOT'O MOJICIIIOBaHHS TMPEIMETHUX O00JlacTeld 1 CTBOPEHHS MPOTPAMHUX Ta
1H(pOpMaIITHUX CUCTEM.

CK 4. 3parHICTh BUKOPHUCTOBYBAaTH CydYacHI METOAM  MaTE€MaTUYHOIO
MOJICTIOBaHHSI OO0 €KTIB, TPOIECIB 1 SBUII, PO3POOIATH MOACHI W aJrOpUuTMHU
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YUCEJNBHOTO PO3B’SI3yBaHHS 3a/Jad MAaTeMaTHUYHOTO MOJENIIOBAaHHS, BpPaxOBYBAaTH
NOXUOKH HAOJIMKEHOTO YMCEILHOTO PO3B’sI3yBaHHA NMPOQeCciiHUX 3a/a4.

3100yTi 3m00yBayaMy BHINOI OCBITM 3HAHHA Ta BMIHHA 3 HaBYaJIbHOI
TUCHMIUTIHM  «MaTteMaTHYHUM  aHalli3» € CKJIQJOBUMH TaKuX MNPOrpPaMHHUX
pe3yJabTaTiB HAaBYaHHS:

IIP 2. BukopucTtoByBaTy Cy4yacCHHl MaTE€MaTUYHUM amapar HEMEepepBHOrO Ta
JUCKPETHOTO aHami3y, JiHIHHOI anreOpu, aHAIITUYHOI reoMeTpii, B mpodeciiiHiii
TSTTBHOCT1 JUIST PO3B’SI3aHHS 3a7lad TEOPETUYHOTO Ta MPHUKIATHOTO XapakTepy B
poLect MPOEKTYBaHHs Ta peaitizanii 00’ ekTiB iIHpOpMaTH3aLlli.

IIP 6. BuxkopucrtoByBaTM METOAM YHUCEIBHOTO JAU(PEPEHIIIOBAaHHSI  Ta
1HTerpyBaHHs (DyHKIIIH, po3B'sI3aHHA 3BUYANHUX AU(EpeHIlalbHUX Ta IHTErpaIibHUX
PIBHSIHb, OCOOJMBOCTEHM YHCEIBHUX METOJIB Ta MOXJIMBOCTEH iX amanmTaiii 10
IHKEHEPHUX 3a/1a4, MaTH HAaBUYKH MTPOTPaMHOI peajtizailil YuCceTbHUX METO/IIB.

[lin yac BUBYEHHS HaBYAIbHOI JUCIMIUIIHU 3700yBaul BUIOI OCBITH 3MOXYTh
orpuMatu Taki Soft skills:

- KOMYHIKAMUBHI ~ HABUYKY. YCHE MaTeMaTU4YHE MOBIICHHS, IHCEMHE
MaTeMaTUYHE MOBJICHHS, HEBEpOAJIbHE CIUIKYBAHHS 3 MATEMATHKHU, PEPEPEHTHICTD Yy
PO3B'A3yBaHHI 3a/1a4, ACEPTUBHICTH Y MPOIIECI MATEMATHYHOI AiSTbHOCTI,

- YMIHHA eucmynamu NpuécenioOHo: HABUYKH, HEOOXIAHI MJisi BHCTYIIIB;
HABUYKH MMPOBECHHS TIPE3EHTAITIT;

- KepyB8aHHs 4acom: YMIHHS CIIPABISTUCS 13 3aBJJaHHSIMU BYACHO;

- 1i0epcbKi AKOCcmi: YMIHHS YXBAQJIIOBATHU PIIIEHHSA; YMIHHS CTaBUTH METY,
MJIaHYBATU JISUIBHICTh; CAMOBJIQIAHHS 321711 €()EKTUBHOIO BUPIIIICHHS 3aB/IaHb;

- ocobucmicui AKOCmI: aHAIITUYHE Ta CTPYKTYpHO-MaTEMaTUYHE MMCIICHHS,
€TUYHICTb, YECHICTh, CYMJIIHHS, TIPaIle31aTHICTh, BIAMOBIAAIBHICTb, NIAHOOJIUBICTD.
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3. IIporpamMa HaBYAJIBLHOI JUCHUILIIHA
Moayas 1

3micToBuii Mmoay.s 1. BeTtyn 10 MaTeMaTHYHOT 0 aHAJTI3Y
Tema 1. Hiiicui uncaa. lMousarra ¢pynkuii 3K 1, 3K 2, 3K 3, 3K 6, CK 3, CK 4,
I1P 2)
[TobynoBa MuoxuHU Aiicaux uncen. [lousatts ynkmii. Knacudikamis yHKii.
Tema 2. Yucaogi mocaigoBaocrti (3K 1, 3K 2, 3K 3, 3K 6, CK 3, CK 4, I1P 2)
UucnoBa mocnigoBHICTh. ['panuid uuciioBoi mociigoBHocTi. Teopema bosbiano-
Beitemrrpaca. Yucno «e». I'panuis ¢pynkuii B Touni. HeckinuenHo Mani GyHKIii Ta
iX BJIaCTMBOCTI.
Tema 3. I'panuus ta HenmepepBHicTs, pynkuii 3K 1, 3K 2, 3K 3, 3K 6, CK 1,
CK3,CK4,1IP 2)
BnactuBocti rpanuie ¢yHkKIi. 3B'SI30K M) HECKIHYEHHO MaJIUMHU Ta HECKIHYEHHO
BenukuMH  QyHKIIAMH. HeckiHueHHo Manm (QyHKIi, iX mOpiBHSHHSA. Bu3HauHi
rpanuii. OCHOBHI ekBiBaJieHTHI mapu. HemepepBHicTh ¢yHkiii. HemepepBHicTh
OCHOBHHX eJeMeHTapHuX (yHKIi. BmactuBocTi HemepepBHUX y ToUIlll (DYHKIIIH.
Touku po3puBy Ta ix knacudikaris. HemepepsHicTh QyHKIIIT Ha BiIPI3KYy.

3micToBuii MmoayJsb 2. JlndepenuiajibHe YucaeHH PYyHKIIA OXHI€T 3MIHHOI
Tema 4. Ioxinna ¢pynkuii 3K 1, 3K 2, 3K 3, 3K 6, CK1, CK3, CK4, IIP 2,
IIP 6)
[ToxinHa yHKil, i1 MexaHIYHMI Ta reoMeTpuyHui 3MmicT. [IpaBuia 3HAXOMKEHHS
noxigHux. [loxiiHI OCHOBHMX ejleMeHTapHuX (QyHKid. Tabmuug MNOXITHUX.
OGepuena ¢ynkiig. [MmepOomiuni QyHKIii, iX BIacTUBOCTI, rpadiku, MOXiAHI.
[TapameTpuuno 3amani ¢yHKmii Ta iX audepeniioBanHs. JudepeHiiioBHICTh
bynkuii. dudepenmian ¢dyukmii. 38’530k gudepeniiana 3 noxigHow. [loximHa
ckiangHoi ¢yHkiii. 3acTtocyBaHHS aAudepeHIliana B HAOMKEHUX OOYHCICHHSX.
[Toxiani Ta qudepeHtiamy BUITUX MOPSAKIB.
Tema 5. 3acrocyBanns moxignoi (3K 1, 3K 2, 3K 3, 3K6, CK1, CK 3, CK 4,
IIP 2, ITP 6)
OcHoBHI Teopemu audepeHiaTbHOro YucieHHs: teopema @epma, Teopema Poms,
teopema Jlarpanxa. Ilpasuno Jlonitans. @opmyina Teitnnopa. JlIokanbHul eKCTpeMyM
¢yHkuii. YMOBHM 3pocTaHHs Ta cnajaHHs (QyHKIIT Ha npoMixkky. HeoOxinHa ymoBa
JOKaJIbHOTO eKcTpeMyMy. JlocTaTHS yMOBa JOKaJIBHOTO eKcTpemyMmy. HaiiGinbie Ta
HaliMeHIIe 3HayeHHs (PyHKIIIT Ha BIAPI3KY.
Tema 6. ociaimxenns ta modygoa rpadika ¢pynkuii 3K 1, 3K 2, 3K 3, 3K 6,
CK1,CK3,CK4,IIP 2, IIP 6)
Bunyxnicte kpuBoi. JloctatHs ymoBa Bumykiocti. Todka meperuny. HeoOximHa
yMOBa BHUIyKJOCTi. JlocTaTHs yMoOBa TOUYKM meperuHy. BepTukanbHi Ta moxwumi
ACUMIITOTH KpUBUX. 3arajbHa cxema 1nooyoBu rpadika ¢pyskiii. Bekropaa dyHKIis
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CKJISIPHOTO apryMeHTy. [ paHuIls BEKTOPHOT (PyHKIIII.

3microBuii Moy b 3. @yHKIII KiJIbKOX 3MIHHHX
Tema 7. Ilonsarra ¢Pynkuii kinbkox 3miHHux (3K 1, 3K 2, 3K 3, 3K 6, CK 1,
CK 3,CK 4, IIP 2, IIP 6)
OznaueHHs (QYHKIT JBOX 1 JNEKUTbKOX 3MIHHUX. ['padik dynkmii. Jlinii piBHS.
I'panuns ¢pyskuii. HenepepBHicTh QyHKIII.
Tema 8. UacTunni noxigni it nudepennian 3K 1, 3K 2, 3K 3, 3K 6, CK 1, CK 3,
CK 4,11P 2, IIP 6)
YacTuHHI MOX1AHI MEepUIOro 1 APpyroro nopsaky. JAudepeHuiiioBHicTs 1 audepenuian
¢ynkuii nBox 3MiHHMUX. [loxigHa 3a HampsiMKoM, rpajieHT ¢GyHkuii. JloTuuna
IUTOIIMHA i HOPMAaJIb JI0 TTIOBEPXHi.
Tema 9. Exctpemymu ¢ynknii (3K 1, 3K 2, 3K 3, 3K 6, CK 1, CK 3, CK 4, TIP 2,
ITP 6)
HeoOxinHi 1 gocTaTHI yMOBHU €KCTpeMyMy (YHKIIT JBOX 3MIHHHMX. 3HAXO/KECHHS
HAWOUIBIIOTO 1 HAWMEHIIIOTO 3HaYeHb. Y MOBHUHN €KCTPEMYM.

Moayasb 2

3micToBuii MoayJsb 4. InTerpaabHe ynciaeHHs: GyHKUiA OAHI€T 3MiHHOL
Tema 10. HeBusnauenuii interpan (3K 1, 3K 2, 3K 3, 3K 6, CK 1, CK 3, CK 4,
ITP 2, IIP 6)
IlepBicHa 1 HeBH3HAaYeHUM IHTErpay. BracTMBOCTI HEBU3HAYEHOrO I1HTErpana.
Meroau o0UYMCIIEHHS] HEBU3HAUYEHHUX 1HTerpamiB. Tabiuilsg OCHOBHMX HEBU3HAYEHUX
1HTEerpatiB.
Tema 11. Busnauenuii interpaa (3K 1, 3K 2, 3K3, 3K6, CK1, CK3, CK 4,
ITP 2, IIP 6)
O3HayeHHs BU3HAUEHOro iHTerpana. BiactuBocTi BUu3HaueHoro interpana. ®opmyna
Hprorona-Jleii6nina. OOuncieHHs] BU3HAYEHUX 1HTETpaiB METOJJaMH 3aMiHU 3MIHHO1
Ta IHTErpyBaHHs yacTuHaMu. HaOmkene o0uncieHHs: BU3HAYCHUX 1IHTETPAIiB.
Tema 12. HeBaacni interpamaun (3K 1, 3K 2, 3K 3, 3K 6, CK 1, CK 3, CK 4, IIP 2,
ITP 6)
HeBnacHi iHTerpasim Ha HECKIHUEHHUX MpoMibKkax. HeBmacHi iHTerpanu Bif
HEOOMEKEHHUX (DYHKIIIM.
Tema 13. 3acrocyBanns BusHadeHoro inrerpaaa (3K 1, 3K 2, 3K 3, 3K 6, CK 1,
CK 3,CK 4, IIP 2, IIP 6)
3HaXOKEHHSI TUIOLII TUIOCKOI (irypu, 00’eMy Tula, JTOBXUHU KpHuBOi. MexaHiuHi
3aCTOCYBaHHS.
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3microBuit MoayJb S. JIludgepeHuianibHi piBHIHHS
Tema 14. /Indepenuianbui piBasanaa 1-ro mopsaaky (3K 1, 3K 2, 3K 3, 3K 6,
CK1,CK3,CK4,IIP 2, ITP 6)
O3HaueHHs OU(epeHIiabHOTO PIBHAHHS 1-r0 MOpSAKY. 3arajbHUM 1 YaCTUHHHMA
po3p’sizku. 3amada Komri. JludepenmianbHi piBHAHHS 3  BIIOKPEMIIIOBAaHUMU
sminHUMU. OgHOpIAHI AudepeH tianpHi piBHAHHA. JIiHIHHI qudepeHIiiaabHl PIBHIHHS
1-ro mopsiaky. 3acTocyBaHHS AU(epeHIliaIbHUX PIBHSIHD.

Tema 15. Iu¢epennianbui piBHsaausa sumux nopsaakis 3K 1, 3K 2, 3K 3, 3K 6,
CK1,CK3,CK4,IIP 2, IIP 6)

O3HaueHHs IU(EepeHLIATbHOTO PIBHAHHS N-TO MOPSAKY. 3arajbHUM 1 4aCTMHHHM
po3B’s3ku. 3agava Komri. PiBHSHHS, 1110 AOMYCKAIOTh MOHMKEHHS MOpAAKy. JIiHIHI
mudepeHiaabHl PIBHSAHHS N-TO TOPAIKY 31 craaumu KoedimieHtamu. Cucremu
nudepeHIiaTbHUX PIBHIHB.

3micTroBuii MoayJb 6. Paau
Tema 16. Yucaosi paan 3K 1,3K 2, 3K 3, 3K 6, CK 1, CK 3, IIP 2)
[TonsaTTss uymcnmoBoro psxy. O3HakuW 301KHOCTI pPSAIB 3 JNOJATHUMHU YJICHAMHU.
AGcomoTHO Ta yMOBHO 301kHI psiau. O3Haka JlelOHina.
Tema 17. ®yukumionaasHi pamm (3K 1, 3K2, 3K3, 3K6, CK1, CK3, CK4,
ITP 2, ITP 6)
[lonsaTTs QyHkuioHansHOro psay. OOmacTe 301KHOCTI psiAy Ta 1 3HAXOKEHHS.
CreneneBi psau Ta ix BiaactuBocTi. Psnm Teinopa 1 Maknopena. Ilpuknaau
pos3kiany pyHkIii B psix MakiopeHa.
Tema 18. Psiaun ®yp’e BK1,3K 2,3K 3,3K 6, CK 1, CK 3, CK 4, IIP 2, IIP 6)
Tpuronomerpuuti psagu Oyp’e. Pozsunenns pynkiiii B psg Oyp’e. Pag Oyp’e mis
napHux Ta HemapHux ¢yHKiii. Psang dyp’e B kommiekcHiit Gopmi. [HTerpan dyp’e,
neperBopeHHsa Oyp’e.
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4. CTpykTypa (TeMATHYHHUI IJIAH) HABYAJbHOI IMCIUATLIIHA

KinekicTs roaun
neHHa (opma HaBYaHHS
3MicTOBI MOZTYJIi 1 TEMU g E
c - = | 5S¢
2 | ¢ | 2%
> = = o o
Monyas 1
3micToBuii Moay b 1. BeTyn 10 MaTeMaTHYHOT O aHAJII3Y
Tewma 1. JliticHi uncna. [ToHATTS QyHKIIT 6 2 2 2
Tema 2. YucioBi MOCHITOBHOCTI 7 2 2 3
Tema 3. I'panunis it HenepepBHICTh QYHKIIT 7 2 2 3
Pazom 3a 3micmoeuii mooyns 1 20 6 6 8
3micToBuii Moayab 2. DyHKILii 0Hi€T 3MIHHOT
Tema 4. IToxigHa GyHKITIT 6 2 2 2
Tema 5. 3acTocyBaHHS OX1AHOI 12 4 4 4
Tema 6. JlocmimkeHHs Ta mooyaoBa rpadika
byHKITT ! 2 2 3
Pa3zom 3a 3micmoeuii mooyno 2 25 8 8 9
3micToBuii Moay b 3. ®yHKIIT KiJIbKOX 3MIHHHX
Tema 7. [loHATTS PyHKIIT KITBKOX 3MIHHAX 7 2 2 3
Tema 8. YacTuHHi MOXiaHI 1 qudepeHIian 11 4 4 3
Tema 9. Exctpemymu dyHKii 11 4 3 4
Mopny/ibHUH KOHTPOJIb 1 1 - 1 -
Pazom 3a 3micmoeuii moodynv 3 30 10 10 10
Moayas 2
3micToBuii Moay.ib 4. IHTerpajibHe YucaeHHs PyHKILiH OAHIET 3MiHHOT
Tema 10. HeBu3nauenuit interpan 12 4 4 4
Tema 11. Buznauenuii interpain 6 2 2 2
Tema 12. HeBnacHi iHTEerpaiu 6 2 2 2
Tema 13. 3acTocyBaHHs BU3HAUEHOI'O 1HTErpasia 6 2 2 2
Pa3zom 3a 3micmoeuii mooynv 4 30 10 10 10
3microBuii MoayJsb 5. ludepenuianbHi piBHAHHA
Tema 14. ludepentianbHi piBHSIHHS 1-T0 MOPSAKY 12 4 4 4
Tema 15. HudepeHnnianbHi piBHSIHHS BULTAX 13 4 4 5
MOPSIIKIB
Pa3zom 3a 3micmoeuii mooyne 5 25 8 8 9
3micToBuii MoayJb 6. Psiau
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Tema 16.Yucnosi psau 7 2 2 3
Tewma 17. @yHKIIOHATBHI pSIIU 7 2 2 3
Tema 18. Panu ®yp’e 5 2 1 2
Mopay/ibHUIH KOHTPOJIb 2 1 - 1 -
Pa3zom 3a 3micmoeuii mooye 6 20 6 6 8

BCbOI'O 150 48 48 54

5. Temu J1a0lopaTOPHHUX 3aHATH

No Kinekicts ronua
Ha3a Temu
3/ nenHa popma
Moayas 1
1 HiticHi yucna. [Touarts GyHkIii 2
2 YuciioBi IIOCIiJOBHOCTI 2
3 | I'panuns i HemepepBHICTh PYHKITIT 2
4 [Moximua GpyHKIiT 2
5 | BacTocyBaHHS MOXiTHOI 4
6 | Hocnimkenns ta moOynoBa rpadika GyHKIi 2
7 | llousaTTs GyHKIIT KITBKOX 3MIHHUX 2
8 YacTtunHHI oXiaHI 1 qudepeHItian GyHKIii KiTbKOX 3MIHHAX 4
9 | ExkcrpeMyMmu (hyHKIIIT JBOX 3MIHHUX 4
Monyasb 2
10 | HeBu3Hnauenuii iHTerpa 4
11 | Busnauenuii inTerpan 2
12 | HeBmacHi iHTerpanu 2
13 | 3acTocyBaHHS BU3HAYEHOTO iHTErpaja 2
14 | AudepenuianbHi piBHIHHEA |-r0 TOPSIIKY 4
15 | AudepenuianbHi piBHIHHS BUIIUX TTOPSIKIB 4
16 | Yucnosi psiau 2
17 | OyHKIIOHATIBHI PAAN 2
18 | Psanu ®@yp’e 2
PA3OM 48
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6. 3aBIaHHS 1JIA CAMOCTIHHOI po0oTH

Tema 1. [diticHi unciaa. lHonsitra pynkuii (2 rox)
1. [ToGynoBa MHOKUHU JIHCHUX YHCEIL.

2. [Monsarrsa pyHkIii.

3. Knacudixkaris QyHKITii.

Tema 2. UucJsosi nocaigoBHocti (3 roj)

1. I'panuns unucnoBoi nocaigoBHocTi. Teopema bonbiiano-Beitemrpaca.
2. Yucno «e». 'panung ¢yHKLII B TOYI.

3. HeckinueHHo Mani (yHKIIII Ta iX BIACTUBOCTI.

Tema 3. I'pannus ta HenepepBHicTh GpyHkuii (3 rox)

1. BnactuBocTi rpaHutlb QyHKIIIi.

2.3B'A30K MIDXK HECKIHUEHHO MAaJIMMU Ta HECKIHYEHHO BEJIMKUMHU (QYHKIISIMH.
Heckinuenno mani ¢yHKIii, iX MOpiBHSHHS.

3. Buznauni rpanuni. OcHOBHI ekBiBaJieHTHI mapu. HemnepepBHicTh QyHKIIII.
HenepepBHicTh OCHOBHUX €JI€eMEHTAPHUX (DYHKITIH.

4. BnactuBocTi HemiepepBHUX B Toulll (PyHKIiH. Toukn po3puBy Ta ix Kinacudikaris.
HenepepBHicTs QyHKIIT Ha BIAPI3KY.

Tema 4. Iloxigna pyHkuii (2 rox)

2. IlpaBuia 3HaXOKEHHS MOX1THUX.

3. [loxi/1H1 OCHOBHUX €JIeMEHTapHUX QyHKIUINA. Tabnuus noxiaHux.

4. I'inepOomniyni ¢QyHKIi, iX BaacTuBOCTI, Irpadiku, moxigHi. [lapamerpuuno 3amgaHi
byHKIIii Ta iX AU epeHIiroBaHHS.

5. HudepenmirioBricTs GyHkIi. Judepenmian pyHkIii.

6. 3actocyBanHs nudepeHmiana B HaOmpkeHux oOuucieHHsx. [loxigni Ta
mudepeHItiaiy BUIINX MOPSIIKIB.

Tema 5. 3acrocyBanHs noxignoi (4 rox)

1. OcHoBHI Teopemu audepeHIIaTbHOr0 YNCIeHHs: TeopeMa Depma, Teopema Poss,
Teopema Jlarpanxka.

2. IlpaBuno JlomiTans.

3. ®opmyia Teinopa.

4. JlokanpbHut exctpemyMm (yHkKIii. YMOBH 3pocTaHHs Ta crnajaHHs (YHKINT Ha
IPOMIXKKY.

5. HeobOximHa yMoBa JIOKaJIbHOTO eKcTpeMymy. JlocTaTHs yMOBa JIOKaJIbHOIO
EKCTPEMYMY.

6. Haitbinp11e Ta HaiiMeHIle 3HaUeHHS (PYHKIIIT Ha BIJIPI3KY.
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Tema 6. Jocaigxenns tTa nodoyaosa rpadika ¢pynkuii (3 roa)

1. Bumykonicth kpuBoi. JlocTaTHS yMOBa BUITYKJIOCTi. Touka meperuny.
2. HeoOxinHa ymoBa BUITYKJIOCTI. JIocTaTHs yMOBa TOUKH NIEPETHHY .
3. BepTukaiibHi Ta MOXWIII CUMIITOTH KPUBHUX.

4. 3aranpHa cxeMa mooyoBu rpadika GyHKIIII.

Tema 7. IlonarTa PpyHkuii Kinbkox 3MiHHuX (3 rox)
1. O3naueHHs QYHKIIT I1BOX 1 JEKITBKOX 3MIHHHX.
2. I'padik ¢ynkuii. Jlinii piBas. I'panung ¢pynkuii. HenepepBHicTh QyHKIIII.

Tema 8. UacTunni noxigHi i nudepenuian (3 rox)

1. YacTuHHI NOX1HI TEPIIOTO 1 APYrOro MNOPsaKy.

2. NudepenuiitoBHIcTh 1 qudepeHiian GyHKIi 1BOX 3MIHHUX.
3. [Moxigua QyHKINIT 3a HAIPSMKOM, TPaIi€EHT PYHKIIII.

4. loTnyHa MJIOLMHA i HOPMaJIb 10 TIOBEPXHI.

Tema 9. ExcTpemymn pyHnkuii (4 rox)

1. HeoOxinHi 1 1OCTaTHI YMOBH €KCTpeMyMy (yHKIIIT TBOX 3MIHHHUX.
2. 3HaxXO0HKEHH HAOLIBIIOro 1 HAMMEHIIIOT0 3HAYEHb.

3. YMOBHUM EKCTPEMYM.

Tema 10. HeBusnauenuii interpaJ (4 rox)

1. I[lepBicHa 1 HeBU3HAYEHUU 1HTErpaj. BiacTUBOCTI HEBM3HAYEHOIO IHTErpaia.
2. MeTonu 004YMCIICHHS HEBU3HAUYCHUX 1HTETPAJIiB.

3. TaGauis OCHOBHUX HEBU3HAYCHUX 1HTErPAIB.

Tema 11. Busnauenmnii interpaJ (2 roa)

1. O3HaueHHs] BH3HAYEHOTO IHTErpasia. BIacTUBOCTI BU3HAYEHOTO IHTETpaa.
2. ®opmyna Hrrorona— JlelOHina.

3. O0unclieHHS BU3HAYEHUX 1HTErpajiiB METOJAaMHU 3aMiHU 3MIHHOI Ta 1HTETpyBaHHS
YaCTUHAMHU.

4. HaGnwxeHe 00YMCIICHHS] BA3HAYEHUX 1HTETPATIB.

Tema 12. HeBaacHi inTerpanum (2 roa)

1. HeBnacHi iHTErpajii Ha HECKIHUEHHUX MTPOMIKKaX.
2. HeBnacHi 1HTErpasid Bii HEOOMEXEHUX (PYHKIIIH.
3. 3acTocyBaHHS HEBJIACHUX 1HTErPaIiB.

Tema 13. 3acTocyBaHHSI BU3HAYEHOTO iHTerpaJa (2 rox)
1. 3Hax0/KEHHS IO UIOCKOT Girypu, 00’ €My Tisia, JOBXKUHU KPHUBOI.
2. Mexani4Hi 3aCTOCYBaHHSI BU3HAUCHOTO 1HTErpaJia.



MIHICTEPCTBO OCBITU I HAYKU YKPAIHU ©-22.08-
JKnromupebka JEP)KABHUU YHIBEPCUTET « X KUTOMHUPCBKA IOJIITEXHIKA» 04.01/F3.00.1/B/OK6-
oJTiTexXHika Cucrema ynpasiinas sikictio Bignosigae JICTY ISO 9001:2015 ta ICTY ISO 21001:2019 1-2025
Bunyck 1 | 3minu 0 | Exzemnnap Ne 1 Apx 23/ 14

Tema 14. IudepennianbHi piBHAHHA 1-r0 mopsaaky (4 ronx)

1. O3HauenHs AudepeHIlialbHOr0 PiBHAHHS 1-ro MOpANKY. 3araJbHUM 1 YaCTUHHUN
po3B’s3ku. 3amada Korri.

2. NudepeHiianbHi piBHSIHHS 3 BIJJOKPEMIIIOBAHUMHU 3MIHHUMU.

3. OxgnopinHi qudepeHItianbHi pIBHSIHHA.

4. Jliniiiai mudepeHmianbHi piBHSHHAS 1-T0 MOPSIAKY.

5. 3acrocyBaHHA AU(EpeHLIaTbHIX PIBHSIHb.

Tema 15. In¢epenuianbHi piBHAHHA BUIIUX NOPAAKIB (S rox)

1. O3naueHHs audepeHUIaabHOro PIBHSIHHS N-rO MOPSAKY. 3arajdbHUN 1 YACTUHHHM
po3B’s3ku. 3amayda Kori.

2. PiBHSIHHSA, 110 TOMYCKAIOTh MOHUXEHHS MOPSJIKY.

3. JlinifiH1 audepeHiiaibHl PIBHSAHHSI N-TO MOPSAKY 31 CTATIMMU KOoe(DillieHTaMH.
4. Cucremu audepeHiaIbHUX PIBHSHbD.

Tema 16. Uucaosi psau (3 roa)

1. TIoHATTSI YMCIOBOTO PSIAY.

2. O3Haku 301KHOCTI PSIAIB 3 JOJIATHUMH YJICHAMHU.
3. AGCOIIFOTHO Ta YMOBHO 301KHI PSIIH.

4. O3naka Jleii6Hina.

Tema 17. ®ynkuionanabHi psaau (3 rox)

1. [TonsarTa yHkioHaNBHOTO psxy. OOIacTh 301KHOCTI psiny Ta 1i 3HAXOMKECHHS.
2. CtenieHeBl psAM Ta iX BIACTUBOCTI.

3. Psaau Teitnopa 1 Maxknopena. [Ipuxnaau poskiany ¢byHKiii B psg MakiopeHa.

Tema 18. Psian ®yp’e (2 ron)

1. Tpuronomerpuusi psian Oyp’e. Pozpunenns ¢pyHkiii B psag Oyp’e.
2. Psan @yp’e ang mapHux Ta HEMAPHUX (YHKITIMN.

3. Pan ®@yp’e B KOMIUIEKCHIN QopMmi.

4. Interpan @yp’e, nepetBopeHHs Dyp’e.

7. MeToau HAaBYAHHSA

3a1y1s1 TOCSATHEHHS TPOTPaMHUX pE3yJbTaTiB BUKOPUCTOBYIOTHCS BIAIMOBIIHI
METOAM HaBYAHHSI.

Pe3y.]1bTaTl/l HaBYaHHSA MeToau HABYAHHSA

IIP 2. BuKOpHCTOBYBAaTH Cy4YacCHHH | - MOSICHIOBAJILHO-1IIOCTPATUBHHUIA;
MaTeMaTUYHUM anapar HEMEepepBHOIO | - PENPOAYKTUBHUM;

Ta JUCKPETHOTO aHali3y, JiHIHHOI | - MpoOIeMHHUIA;

anreOpu, aHaTITUYHOI TEeOMeTpii, B | - YACTKOBO-TIOIIYKOBUI (€BpUCTHYHA Oecina);
npodeciiiniii JUSITBHOCTI JUISL | - TOCHITHULIBKHUIA,
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PesyabraTn HaBYaHHA

MeToan HABYAHHSA

PO3B’sI3aHHS 3a7]a4 TEOPETHYHOTO Ta
NPUKIAJHOTO XapakTepy B Tpoleci
MIPOEKTYBaHHS Ta peajizarii 00’ €KTIB
iHpopMaTn3aii

- PO3BUBAIILHO-3aJaUHHIA;

- MATEMAaTUYHOTO MO/ICTIOBAHHS;
- a0CTpaKTHO-JeTyKTUBHHH,

- KOHKPETHO-1HAYKTUBHUIA;

- IOITBHHX 337124

IIP 6. BuxopuctoByBatu METOAU
YUCENbHOTO  AU(EPEHIIIIOBAaHHS —Ta
iHTerpyBaHHA (QYHKLIN, pPO3B'S3aHHS
3BUYAMHUX  JudepeHIliaIbHuX  Ta
IHTETpalbHUX PIBHSIHB, OCOOINBOCTEH
YHUCENLHUX METOIIB Ta MOXKJIUBOCTEH
ix amanmramii A0 IH)KEHEpPHHX 3ajad,
MaTHl HaBHYKH TPOTPAMHOI peami3alii
YHUCEIIbHUX METOIB

- TOSICHIOBAJILHO-1ITFOCTPAaTUBHHUIA;

- PEeNPOYKTUBHUM;

- IpoOJIEMHHI;

- YaCTKOBO-IIOIIYKOBUH (eBpUCTHYHA Oecizia);
- IOCIIIIHHUIIbKHIA;

- PO3BHBAJIbHO-3a/IaYHHIA;

- MATEMAaTUYHOTO MO/ICTIOBaHHS;

- a0CTPaKTHO-/IeTyKTUBHHIA,

- KOHKPETHO-1HAYKTUBHUIA,

- TOUUTbHUX 3a]a4

8. MeToau KOHTPOJII0

[lepeBipka OOCSTHEHHS MPOrPAMHUX pPE3YyJIbTATIB HaBYaHHS 3[1MCHIOETHCS 3
BUKOPHUCTAHHSM BIJMOBIIHUX METOIB KOHTPOJIIO.

Pe3yabraTn HaBYaHHA

MeToau KOHTPOJIIO

IIP 2. BukopucTtoByBaTH Cy4YaCHUU
MaTEeMaTHYHUH anapar HEeImepepBHOTO
Ta JUCKPETHOrO aHamizy, JiHIHHOL
anreOpy, aHANITUYHOI TeoMeTpii, B
npodeciiiHii IISUTBHOCTI TUTS
pO3B’sI3aHHS 3a7a4 TECOPETUYHOTO Ta
MPUKJIATHOTO XapakKTepy B IMpoleci
MIPOSKTYBaHHS Ta peaiizaiii 00’€KTiB
iHpopMaTHu3amii

YcHe onuTyBaHHs, TECTOBUN KOHTPOJIb, KOMIIETEHTHICHHUM
3aXUCT THAWBI Ty aTHbHIX JIOMAIITHIX 3aBJaHb,
B3a€MOKOHTPOJIb BHKOHAaHUX 1HJIUBIAYyaJbHUX 3aBJaHb,
MOTOYHUI KOHTPOJIb, MOAYJIBHUNA KOHTPOJIb, MiACYMKOBHIMA
KOHTPOJIb

IIP 6. BuxopuctoByBaTu METOAU
YHCEeNbHOr0 Au(epeHIliloBaHHd Ta
iHTerpyBaHHA (QYHKIIN, pO3B'S3aHHS
3BUYAMHUX  JaudepeHIiaIbHuX  Ta
IHTETpalbHUX PIBHSIHB, OCOOIMBOCTEH
YHUCEILHUX METOMIB Ta MOXKJIUBOCTEH
ix amanrTamii A0 IH)KEHEpPHHX 3ajad,
MaTHd HaBHYKH MPOTPAMHOI peami3alii
YHUCEIIbHUX METOIB

VYcHe onuTyBaHHS, TECTOBUN KOHTPOJIb, KOMIIETEHTHICHUMN
3aXUCT 1HANBIAYaTbHUX JTOMAIIIHIX 3aBJaHb,
B3a€EMOKOHTPOJIb BHKOHAaHUX 1HIWBITyalIbHUX 3aBJaHb,
MOTOYHHUI KOHTPOJIb, MOAYJIbHUI KOHTPOJIb, MiJACYMKOBUI
KOHTPOJTh

9. OuiHIOBaHHA pe3yJbTaTiB HABYAHHS 3100yBaviB BUIIOI OCBIiTH

OmiHtoBaHHST pe3yJIbTAaTiB HAaBUAaHHS 3/700yBadiB BUIIOiI OCBITH 3 HaBYAIBHOI
JTUCITUTUTIHY 3/IIHCHIOETHCS BiMOBIIHO A0 [1070KeHHS Mo OIiHIOBaHHS PE3yJIbTATIB
HaBYaHHS 3700yBauiB BHIOI OcBiTH y JlepkaBHOMY YHiBepcuTeTl «Kutomupcrka
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MOJITEXHIKA» Ta PO3IMOALTY 0ajiB, 110 HABEICHUN HUXKYE.

Cucrtema OIlIHIOBaHHsS pe3yJIbTaTiB HaBYaHHS 3J00yBayiB BHUIIOI OCBITH 3
HAaBYAIbHOI JUCIHHUILIIHYA BKIIIOYAE:

— MOTOYHHUM, MOIYJIbHUN Ta MIJCYMKOBUN KOHTPOJI — JJIsI 37100yBayiB JACHHO1
dbopmu 3100y TTS BUIIOT OCBITH;

[ToTouHMIT KOHTPOJIb MPOBOJIUTHCS JIJIsl OILIHIOBAHHS PIBHS 3aCBOEHHS 3HAaHb,
dbopMyBaHHS YMIHb 1 HABUYOK 37100yBayiB BUIIOI OCBITH BIPOJIOBK BUBUECHHS HUMU
MaTtepiary MOAyJs (3MICTOBHX MOMYJIB) HaBUadbHOI AWCHUILTIHH. [loTOuHMIA
KOHTPOJIb 3JIIMCHIOETHCS TIiJ] 9ac MPOBEJICHHS HaBYAIbHUX 3aHATh.

MopaynpHUN  KOHTPOJIL TPOBOAWTHCS 3 METOIO OIlIHIOBAHHS PE3yJIbTATIB
HaBYaHHs 3700yBayiB BHILOI OCBITU 3a MOAYJb HABUYaJbHOI JAUCIUIUTIHM.
MonaynpHUN  KOHTPOJb TPOBOAWUTHCS MiJ Yac HABUYAJBHOTO 3aHATTS  TICIIS
3aBEPIICHHS BHUBUCHHS MaTepially MOIYyJsd HaBYAIBHOI JUCHMIUTIHA. MOIyJTbHHMA
KOHTPOJIb 3[IIUCHIOETHCS Y (POPMI KOJIOKBIyMY.

[TincyMKOBHM KOHTPOJIb TMPOBOJUTHCS JUIS  MiJACYMKOBOTO  OIIIHFOBaHHS
pe3yJbTaTiB HaBYaHHSA 3700yBaudiB BHIINOI OCBITH 3 HABYAJbHOI JUCIUILIIHU.
[TincyMKOBUI KOHTPOJb 3IIMCHIOETHCSA TICIS 3aBEPIICHHS BHUBUYCHHS HaBYAJIbHOI
nucuuruieg. [TimcyMKOBUM KOHTPOJIb MPOBOAUTHCS y dopmi ekzameny. IIpomemypa
CKJIaJIaHHs eK3aMeHy Bu3HaueHa y [1oyoxkeHH1 mpo opraHi3allito OCBITHHOTO MPOIIECY
y JepxaBHomy yHiBepcuTeTl «OKMTOMHpPCHKA MOMITEXHIKAY.

Po3noaisa 60aJ1iB 3 HAaBYAJBHOI JUCIUILIIHHA

. L KinbkicTs 6amiB 3a cemecTp
Buau pobit 3100yBava BUIIOT OCBITH
JeHHa popma 3a0uHa Gopma
Cemectp 1
BukonanHs 3aBgaHb TOTOYHOTO KOHTPOJIIO 60
BukoHaHHS 3aBIaHb MOAYJIBHOTO 200 ITiJICYMKOBOTO 40
KOHTPOJIIO
IlincymkoBa cemecTpoBa OniHKA 100
Cemectp 2
BukoHaHHS 3aB/IaHb TOTOYHOTO KOHTPOJTIO 60
BukoHaHHs 3aBJaHb MOJYJIBHOTO 200 MiJICyMKOBOTO| 40
KOHTPOJTIO
IMincymkoBa cemecTpoBa OLiHKA 100
Po3noaij 0a1iB 3a BUKOHAHHS 3aBJAHb NOTOYHOI'0 KOHTPOJII0
) . ) KinpkicTh 6amniB 3a cemecTp
Bunu po0iT 3100yBaya BUIIOT OCBITH
neHHa ¢opma [3aouHa popma
Cemectp 1
IIrchMOBe BUKOHAHHS 1HAMBIYaIbHUX JOMAIIHIX POOIT 15
KoMneTeHTHICHUH 3aXUCT iHAMBIIyIbHUX JOMAIIHIX POOiT 45
Pa3om 3a BUKOHAHHS 3aBJAaHb IOTOYHOI0 KOHTPOJIIO 60
Cemectp 2
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Buau pobit 3100yBaya BUIIOI OCBITH

Kinbkicts 6amniB 3a cemecTp

neHHa gopma |3aouHa hopma

[IrchMOBe BUKOHAHHS 1HAMBIIYaIbHUX JOMAIIHIX POOIT 15
KoMneTeHTHICHUH 3aXUCT iHAMBIIyIbHUX JOMAIIHIX PoOiT 45
Pa3om 3a BUKOHAHHS 3aBJIaHb MOTOYHOT0 KOHTPOJIIO 60

Po3noain 6aniB 3a KOMIIETEeHTHICHUI 3aXUCT IHAUBITYAJIbLHUX JOMAIIHIX

pooiT

Bunu pobit 3100yBava BUIIIOI OCBITH

KinbkicTh OamiB 3a cemecTp

neHHa popma

3a0uHa Gopma

Cemectp 1
YcHe MaTeMaTUYHE MOBJICHHSI 15
Peanizaitisi cnoco0y Aiif y mporieci po3B’si3yBaHHs 33724 15
OOrpynTyBaHHs (pO3YMIiHHS) Yy3araJlbHEHOTO crocoOy miid y 15
IpoIIeci pO3B’sI3yBaHHS TUIIOBHX 3aJ1a4
Pazom 3a KoMNeETeHTHiCHMH 3axXHCT iHAMBIZyaJbHHX 45
JOMAIIHIX pooiT

Cemectp 2
YcHe MaTeMaTHYHE MOBJICHHS 15
Peaiizariis criocoOy il y mpolieci po3B’si3yBaHHs 3a1a4 15
OOrpyHTyBaHHA (PO3YMIHHS) y3arajlbHEHOTO CIIOCO0Yy il y 15
IIPoIIeCi pO3B’sI3yBaHHS THIIOBHMX 3aJ1a4
Pazom 3a KOMIETEHTHICHMH 3aXUCT IHIAUBIXYaJbHHX 45

JAOMAIIHIX pooiT

Po3noais 0a1iB 3a BUKOHAHHS 3aBJAaHb MOAYJIbHOT0 KOHTPOJIIO

KinpkicTh
Bunu pobit 3m00yBaya BUINOT OCBITH AEHHOT ()OPMU HAaBYAHHS OaniB 3a
ceMecTp
Cemectp 1
BukoHaHHs 3aBlaHb MOJIyJIBHOTO KOHTPOJIIO | 40
Pa3om 32 BUKOHAHHSA 32aBAaHb MOAYJIbLHOI0 KOHTPOJIIO 40
Cemectp 2
BukoHnanHs 3aB1aHb MOTYJILHOTO KOHTPOJIIO 2 40
Pa3om 3a BUKOHAHHSA 3aBJaHb MOAYJILHOT0 KOHTPOJIIO 40
3apaxyBaHHs OaliB 3a BHUKOHAHHS 3aBlIaHb MOJIYJBHOTO  KOHTPOJIO

3MIMCHIOETBCS 32 YMOBH, IO 3700yBay BUIOI OCBITH HaOpaB He meHmie 60% Bix
MaKCHUMAaJIbHOI KUTBKOCTI 0aiiB, K1 iepen0adeHi AJis TAKOTO BUIY KOHTPOJIIO.

SAxmo 3m00yBay 1eHHOo1 (hopmMu 3M00YTTS BUIOI OCBITH BUKOHAB HEOOXITHI JIJIs
JOCSITHEHHST pe3yJIbTaTIB HABUaHHS 3 JAUCHUIUIIHM 3aBAaHHSA, 110 MepeadayeHi
po0O0OUOI0 MPOrPAMOI0 HABYAIBHOI AUCIUILUIIHUA Ta/a00 BIAMOBIIHUMHU METOAUYHUMU
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pPEeKOMEHAIlIIMH, CKJIaB MOJYJBHUM KOHTPOJIb 1 HAOpaB y cymi 60 6aiiB abo Oibliie,
BIH MOJXKE€ IIOTOJIMUTH JIaHy OIlIHKY B €JIEKTPOHHOMY KaOiHeTI 1 BOHa CTaHe
CEMECTPOBOIO OIIHKOIO 332 BUBYCHHS HABYAIBHOT JUCITUTLIIHU.

Axmo 3700yBau geHHOT GopMU 3700YyTTS BHINOI OCBITH I/ Yac BHUBYCHHS
HaBYAJIbHOI JUCHIUIUIIHM BUKOHAB HEOOXIHI JUISl IOCATHEHHS pe3yJIbTaTiB HaBUaHHS
3 JUCHUIUIIHM 3aBJaHHs, MO0 TMepeadadeHi poOOYOr0 MPOTpaMoi0 HaBUYaIbHOI
TUCITUTUTIHU Ta/a00 BiIMOBIIHUMH METOJIWYHUMHU pPEKOMEHamisiMu, 1 HabpaB 60
OaiiB a0o OubllEe Ta Oa)kae MOKPALIUTH CBil pe3yibTaT yCHIIIHOCTI, BIH IPOXOJNUTh
npoleaypy IMiJICYMKOBOTO KOHTpoJito y Qopmi ek3ameny. HaOpani Oamu 3a
BUKOHAHHSI 3aBJaHb IMiJICYMKOBOTO KOHTPOJIIO, & TAKOK 0ay 3a MOTOYHUN KOHTPOJIb
CyMYIOThCSl 1 POPMYETHCSI CEMECTPOBA OILIHKA 3 HaBYAJIbHOI AUCHUILIIHU. bamu, siki
3100yBay BUIIOI OCBITU HAOpaB 3a BUKOHAHHS 3aBJaHb MOJYJIBHOIO KOHTPOJIO, IPU
IIbOMY HE BPaxOBYIOTHCS TiJ Yac PO3PaxyHKYy CEMECTPOBOI OIlIHKM 3 HaBYaJIbHOI
JTUCIIUILTIHHA.

VY 3m00yBaua 3a04HOi QopMHU 3100YyTTS BUIIOI OCBITHM CEMECTpPOBa OIlIHKA 3a
BUBUCHHS HABYaJIbHOI JUCHUIUTIHU (OpPMYyeEThCS AK CcyMa KITBKOCTI OaniB 3a
MOTOYHUHN KOHTPOJIb 1 KITBKOCTI OaiB 3a MiJICyMKOBUN KOHTPOJIb.

3100yBad BUIIO1 OCBITH JIOMYCKAETHCS IO MPOIIEIYPH MiJCYMKOBOTO KOHTPOJIIO
y dhopMi ex3aMeHy, SKII0 BUKOHAB HEOOXITHI JJIsl JOCATHEHHS PE3yJIbTaTiB HaBUaHHS
3 JUCHMIUTIHM 3aBJaHHs, IO mepeadadeHi poOOYOoI0 MpOrpaMor0 HaBYaJIbHOT
JUCIMIUTIHU Ta/a00 BiAMOBIAHUMH METOJWYHUMH PEKOMEHIAIISIMHU, 1 32 MOTOYHHIMA
KOHTpPOJIb y cyMi HaOpaB 36 6aiiB abo OubILIE.

Sxmo 3700yBay BUIIOT OCBITH 3a pe3yjIbTaTaMU MOTOYHOTO KOHTPOJIIO HaOpaB
25-35 OaiiB, BiH OTPUMY€E TpPaBO 3a BJACHOKO 3asBOI0 OMaHyBaTU OKPEMI TEMHU
(3MICTOB1 MOJTyJ11) HABYAJILHOI AUCIUILIIHA TTOHAJ 0OCSTH, BCTAHOBJIEHI HaBYAJIbLHUM
IUTAHOM  OCBITHBOI mporpamMu. BuBYEHHS OKpeMHUX CKJIQJIOBUX HaBYaJIbHOI
JUCIUIUTIHU TIOHA]T 00CSITH, BCTAHOBJIEH! HAaBYAJIBHUM IUIAHOM OCBITHBOI MTPOTpamH,
3MIMCHIOETHCS y BITBHUM B1J] 3aHATH 3/100yBaya BUINOI OCBITH 4ac.

SAxio 3700yBay BUIOT OCBITH 32 pe3yjbTaTaMU MOTOYHOTO KOHTPOJIO HAaOpaB
Bim 0 mo 24 6amiB (BKJIIOYHO), BIH BBAXKAETHCSA TAKHWM, IO HE BHUKOHAB BUMOTH
po0oYOoi MporpaMu HaBUYaJbHOI JUCIHUIUIIHM Ta Ma€ akaJeMidyHy 3a00proBaHICTb.
3100yBay BHILOI OCBITH OTPUMYE MPABO 3a BIACHOIO 3asBOIO0 OMAHYBAaTH HABYAJIbHY
TUCITUTUTIHY Yy HACTYMTHOMY CEMECTpi TIOHaJ OOCSATH, BCTAHOBJICHI HABYAIbLHUM
IJTAHOM OCBITHBOI IIpOrpamu..

[Tpouenypa HagaHHS TOAATKOBUX OCBITHIX MOCIYT 37100yBady BHUIIOI OCBITH 3
METOI0 BUBYEHHS HaBYAJILHOTO MaTepiaidy AUCHUIUIIHA MOHaJ] 0OCSITH, BCTAHOBJICHI
HaBYAJIBHUM ITUTAHOM OCBITHBOI Mporpamu, Bu3HaveHa y IlomokeHHI Mpo HaJTaHHS
JOJIATKOBUX ~ OCBITHIX MOCAyr 3700yBayaM BHUIIOI OCBITU B JlepxkaBHOMY
yHiBepcHuTeT1 «KUTOMUPChKA TOITEXHIKAY.

! MonoxeHus 1040 BUBYCHHSA HaAB4YaJIbHOI'O MaTepiany ,HI/ICHI/IHJ'IiHI/I IIoHaxq O6C$IFPI, BCTAHOBJICHI HAaBYaJILHMM ILIAHOM OCBITHBOI
nporpamu, HE MOIIUPIOETHCA Ha OCTaHHIN CEMECTp HaB4YaHHSA Ha BCIX piBHSIX BULIOT OCBITH.
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BusnaHHs1 pe3y/ibTaTiB HABYaAHHS, HA0YTHX Y HeopMaJIbHIK Ta/a00
inpopmanbHii ocBiTI

Busnanns pe3ynbrarTiB  HaB4aHHS, HaOyTMX y HedopMmanbHI Ta/abo
1H(OpMaNbHIM OCBITI B paMKax OKPEMUX TEM HABYAIBHOI JUCITUTUTIHY, 31HCHIOETHCS
BUKJIQJaueéM 3a 3BEpHEHHSIM 3700yBaya BHILOI OCBITH Ta THPECTABICHHSAM
JOKYMEHTIB, SIKI MIATBEPIKYIOTh pe3yibTaTh HaBYaHHA (cepTUdIKaTH, CBIIOITBA,
CKpIHIIOTH Toulo). PilieHHs npo BHU3HAHHSA Ta OLIHKA 32 BIANOBIJIHY YacTUHY
OCBITHHOTO KOMITOHEHTA MPUNUMAETHCSI BUKIIAIaue€M 3a pe3yJibTartamu criBOeciau 31
3100yBaueM BUIIO1 OCBITH.

BusnaHHs pe3ynbTaTiB  HaBYaHHsS, HaO0yTux Yy HedopMmalbHiil Ta/abo
iH(OpMaJIbHIM OCBITI B paMKax IJIOTO OCBITHHOTO KOMITOHEHTA, 3[1MCHIOETHCS 32
IpOIEAYyPOLO, sika BU3HaueHa y [1o10XeHH] Mpo opraHi3allito OCBITHHOTO MPOIECY Y
HepxaBHOMY yHiBepcUTET1 « JKUTOMUPCHKA MOMITEXHIKAY.

HIkaJja omiHIOBaHHSA

HamionansHa mxaina
Ixana €EKTC 100-06anpHa mIkana
Ex3amen 3aiik
A BigMiaHO 3apaxoBaHO 90-100
B 1106 3 82-89
apaxoBa
C o0pe paxoBaHO 4.81
D ] 64-73
3ag0BIJILHO 3apaxoBaHO
E 60-63
FX . 35-59
He3anoBuisHO He 3apaxoBano
F 0-34
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10. I'1ocapiit
Ne 3/m Tepmin aepKaBHOIO MOBOIO BiamnoBigHUK aHTIIIHACEKO MOBOKO
1 MHuox1Ha Plural
2 JlilicHi yncia Real numbers
3 DyHKIIS Function
4 I'padik byHKIIT Graph of the function
5 YucaoBa MociiJ0BHICTh Numerical sequence
6 MaremaTHYHA MOJCIb Mathematical model
7 I"paHuI YUCIOBOI MOCIIJOBHOCTI The limit of a numerical sequence
8 I'panuig dyHKII The limit of a function
9 HeBusHaueHICTh Uncertainty
10 IaTepBa Interval
11 HeckiH4eHHICTh Infinity
12 EkBiBaJICHTHICTH Equivalence
13 HenepepBHicTh Continuity
14 Touku po3puBy Break points
15 IToxigHa Derivative
16 Jundepenitian Differential
17 JnbepeHIiHoBHICTE Differentiability
18 JIOKaIbHUI EKCTPEMYM Local extremum
19 HaiiGinbIe 1 HaliMeHIIIe 3HaYeHHs The largest and smallest value
20 Touku neperuny Inflection points
21 BrayricTh KpuBOI1 Concavity of the curve
22 OnyKJIicTs KpUBOI Convexity of the curve
23 AcmMnroTa Asymptote
24 YacTrHHA DOX1THA Partial derivative
25 VYMOBHHUH €KCTPEMYM Conditional extremum
26 IlepBicHa The original
27 InTerpan Integral
28 HeBu3naueHuii iHTErpa Indefinite integral
29 BusHaueHuii iHTErpa The definite integral
30 IHBapiaHTHICTE Invariance
31 IHTErpOBHICTE Integrality
32 Hesnmacuuii inTerpan Improper integral
33 301KHICTh Convergence
34 P03061KHICTh Divergence
35 ITomia miockoi dirypu Area of a flat figure
36 00’eM Tina Volume of a body
37 JloB>K1HA KpHBOI Length of a curve
38 Judepenitiaabae piBHIHHS Differential equation
39 3aranbHui 1 YaCTHHHUN PO3B’SI3KU General and partial solutions
40 UucaoBuid psijt Number series
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Ne 3/m TepmiH nepKaBHOIO MOBOIO BianoBigHUK aHTIIIHCHKOIO MOBOIO
41 AOCOIIOTHO 301KHHH PSII Absolutely convergent series
42 YMOBHO 301KHUH psif Conditionally convergent series
43 DYHKITIOHATLHUH PSIJT Functional series
44 CreneHeBuii psin Degree series
45 Posknan dyHKIT B psifg Distribution of the function in a series

11. PekomeH10BaHa JiTeparypa

Ochoena nimepamypa

1. bongapuyk B.M., TonoBus P.M., CsepueBchka I. A. Metoauuni
peKOMeHaIli i1 MPOBEICHHS MPaKTUUYHUX (J1a0OpaTOPHUX) 3aHATH 3 HABUYAIBHOI
nucuuiuiiay «Buia matematukay. Yactuna 2. Beryn no ananizy. udepeniianbae
YUCIEeHHS (QYHKUII OJHIET 3MIHHOI Il 3/100yBadiB OCBITHM OCBITHBOI'O CTYIICHS
«bakanasp», 2023. 82 c.

2. bongapuyk B.M., TonoBus P.M., CsepueBchka [.A. Metoauuni
peKOMeHaIli i1 MPOBEICHHS MPAaKTUUYHUX (J1a00paTOpPHUX) 3aHATh 3 HABUAIBHOI
mucuuIuiiag «Buma marematukay. Yactuna 3. udepenuianbie yucineHHs QyHKIii
KUTIBKOX 3MIHHHMX JUIsl CTYJIEHTIB OCBITHBOIO cTyneHs «bakanaBpy, 2023. 83 c.

3. Buia MaremMaruka : HaBYaJlbHUI NOCIOHUK : y 2-X yactuHax / @. M. Jluman
B. ®. Bnacenko, C.B. Ilerpenko Tta 1H.; 3a 3ar. pea. ®. M. Jlumana. Cywmu :

VHiBepcuterchbka KHura, 2023. 614 c.

4. Ky3spma O. B. Buia matemaruka. Koncnekrt nekiii. [Enextponnuit pecypc]:
HaB4Y. Moci0. g CcTyA. crnemiaibHocTi 151 «ABTOMaTu3alis Ta KOMII IOTEPHO-
iHTerpoBani Texnonorii» / O.B. Ky3ema, O.B. Cynima, T.O. Pyauk ta ixmi. — KuiB :
KIII im. Iropst Cikopebkoro, 2021. — 127 ¢. [Enextponnuii pecypc| — Pexxum gocrymy
hi (o) pecypcy:
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf

5. MeronuuHi pekoMeHjaiii A0 JabopaTOpHUX poOOIT 13 MaTEeMaTHYHOIO
aHami3y: [mana 3700yBadiB BHINOI OCBITH OCBITHBOTO piBHS «OakamaBp»]. Y. 1.
Beenennss B Marematmuynuii  anHamiz  / C. II. Cemenenn, B. M. bonnmapuyk,
P. M. T'onosas, C. I1. laBuguyk. — XKutomup: «Kuromupcrka nomitexHikay, 2020.
Sle.

6. Metoanuni pexkomeHaamii 10 J1a0opaTOpHUX pOOIT 13 MaTEMaTHYHOTO
aHamizy: [mng 3700yBadiB BUIOI OCBITH OCBITHBOIO piBHS «OakamaBp»]. Y. 3.
[nterpanbHe uucnenHa. JudepenuiansHi piBHAHHSA. Psau / B. M. bonnpapuyk,
P. M. T'onous, C.II. JdaBuguyk, C.II. Cemenens. — Kutomup : «Kuromupceka
roJiTexHika», 2021. 63 c.


https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf
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7. MeToauuHi peKOMEHaIli 10 MPaKTUYHUX 3aHATh 3 HaBUAJIbHOI AUCIUILIIHU
«Buma maTemaTuka» Juist 3100yBayiB BUIIOI OCBITU OCBITHBOTO CTYIIEHS «OaKajgaBp»
/ C. I1. Cemenens. — Kuromup : « Kuromupcrka nomitexsikay, 2021. 30 c.

8. MeTonuuHl peKOMEeHJaIlli i MPOBEJAEHHS MNPAKTHYHUX (71ab0paTOpHUX)
3aHATH 3 HaBUalbHOI JucHMILUTIHM «Bwuma wmaremaruka». bormapuyk B. M.,
l'omoBust P. M., [laBumuyk C. II., Cemenens C.II. — JKutomup: JlepxaBHuii
yHiBepcuteT «Kutomupcrka nomitexaika», 2021. 113 c.

9. HaBuanpHO-MeTOAMYHUI TOCIOHUK 3 Kypcy «Bwuma matemaTnkay: yKiI.
O.T. Cemenenko. Ilepescma-Xwm.: IIX/ITY, 2021. 260 c. [EnekTponHuii pecypc| —
Pexum nocrynmy no pecypcy:

http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/5763/Semene
nko Navchalno-metodychnyi_posibnyk Vyshcha matematyka.pdf

10. IIpununko O. I. KoncnekT nekmiii (yactuHa 1) 3 HaBYAIBHOI JAUCIHUILIIHU
«MaremaTuuHuii  aHami3» AN CTYACHTIB  OCBITHhOro piBHs  «bakamaBp»
cremiasnibHOCTl 121 «IHKeHepis mporpamHoro 3abesneueHHs» — JKuTomup
HepxxaBauii  yHiBepcuteT <«OKutomupchka — moditexHika»y, 2024, 72 c.
https://learn.ztu.edu.ua/course/view.php?id=2937

11. IIpumunko O. I. KoncnekT nekmiii (yactuHa 2) 3 HABYAIBHOI JUCIUTLIIHH
«MaremaTuuHmii  aHami3» AJIA  CTYJACHTIB  OCBITHROro piBHI  «bakamaBp»
conemianbHocTi 121 «Imkenepiss mporpamMHoro 3abesmeueHHs» — JKutomup
HepxxaBHuil  yHiBepcuteT <«OKutoMupcbka — moisitexHika», 2024, 112 c.
https://learn.ztu.edu.ua/course/view.php?1d=2937

Jonomixcua nimepamypa

1. S. Boyd, L. Vandenberghe. Introduction to Applied Linear Algebra: Vectors,
Matrices, and Least Squares. - Cambridge University Press, 2021. — 473 p. Pexxum
JOCTYMy 110 pecypcey: https://web.stanford.edu/~boyd/vmls/vmls.pdf

2. Kpuyna B. I'., bapkoBcekuii B. B., bapkosceka H. B. Buma maremaruka :
npakTukyM. 2-e¢ Buaanus. Kuis : Llentp HaBuanbHOi aiTeparypu, 2023. 536 c.


http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/5763/Semenenko_Navchalno-metodychnyi_posibnyk_Vyshcha_matematyka.pdf
http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/5763/Semenenko_Navchalno-metodychnyi_posibnyk_Vyshcha_matematyka.pdf
https://learn.ztu.edu.ua/course/view.php?id=2937
https://learn.ztu.edu.ua/course/view.php?id=2937
https://web.stanford.edu/~boyd/vmls/vmls.pdf
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12. Indopmaniiini pecypcu B InTepHeri

bibnioTeuno-indopmartiitnuii pecypc (KHIKKOBUHM (GoH, niepioarka, poHau Ha
€JICKTPOHHHUX HOCISIX TOIIIO):

1. bibmiotexka Jlep:kaBHOrOo yHiIBepcuUTeTy «KUTOMUPCHKA TMONITEXHIKA»:
https://lib.ztu.edu.ua/

2. biGmiotreka ykpaiHChbKUX mmiaApy4HHKIB [Enexkrponnuii pecypc] — Pexum
oCTymy 110 pecypcey: http://pidruchniki.ws/

3. Xuromupcbka o0OylacHa YyHIBepcajdbHa HaykoBa Oi0mioreka 1M. Ozera
Onpxuua  [Enextponnuit  pecypc] — Pexum  goctynmy OO0 pecypey:
http://www.lib.zt.ua/

4. HamionaneHa Oi0Omiotexka VYkpainu iMeHi B. I. BepHaacbkoro: pexum
noctymy: http://nbuv.gov.ua

5. Odimiviauit  cait mporpamu  GeoGebra: enmekTpoHHHE pecypc. Pexum
noctymy: https://www.geogebra.org/calculator

6. [ncTuTymiiauii  peno3utapiit  Jlep:kaBHOro yHiBepcutery <« Kuromupchka
MOJIITeXHIKa» (HAyKOBI CTATTi, aBTOopedepaTu qucepTaiiil Ta Auceprailii, HaB4aJlbHi
MaTepiaim, CTYJIEeHTChbKI poOOTH, maTepiaiv KOH(MEpeHId, MaTeHTH, KOMITIOTEpHI
IpOrpaMu, CTATUCTUYHI MaTepiain, HaBYadbHI 00'€KTH, HAYKOBI1 3BITH).

*[HOEKC CTPYKTYPHOTO IApO3Iidy BiAmoBigHO 10 Hakasy pekropa «IIpo 3aTBepmkeHHs opraHizauiiiHO! CTpYKTypH Jlep)KaBHOTO YHIBEPCHTETY
«KuroMupceka mnostitexHikay (Hanpukna, 22.06).

** JHOeKc OCBITHBOI MPOrpaMu BiAMOBiAHO 10 Hakasy pekropa «IIpo inmekcamito ocBiTHiX mporpam [lepxasaoro yHiBepcutery «JKutoMupcbka
noJitexHika» (Hanpuknan, 122.00.1/b).

*** J1Indp OCBITHEOI KOMIIOHEHTH B OCBITHIN nmporpami (Hampuxian, OK1).


https://lib.ztu.edu.ua/
http://pidruchniki.ws/
http://www.lib.zt.ua/
http://nbuv.gov.ua
https://www.geogebra.org/calculator

