BosnHcbknii HanioHaJAbLHUH yHiBepcuTeT iMeHi Jleci Ykpainku
Kadenpa teopii pyHK1ili Ta METOAUKH HABYAHHSA MAaTEeMATHKH

CUJIABYC
000B’A3KOBOI0 OCBIiTHLOI0 KOMIIOHEHTA

JANO®EPEHIOIAJIbBHI PIBHAHHA

PiBens BHIIOI ocBiTH

[Tepmmii (OakaaBpChKuii)

I'any3b 3HaHB

11 Maremaruka Ta CTaTUCTHKA

CrneniajpHicTh

111 Marematuka

OcBiTHs nporpama

Matemaruka (penakiis 2023 poky 31 3minamu 2025 poky)

®opma HaBYAHHSHA Jenna
Pospodrmk Kanpuyk [nna BonogumupiBaa, kanaunaT ¢i3.-MaT. HayK, JOLUEHT
(BUKJIaga4) ’ ’
KonrakTHa Enextponna angpeca Bukiiagaua: kalchuk.inna@vnu.edu.ua
iHpopManis Tenepon: 050-967-66-75

CemecTtp, Kypc

3-4 cemectp, Il xkypc

O0cAr ocBiTHLOIO
KOMIIOHEHTA

3araneHuii 06car: 7 kpenutis / 210 roauH.
Aynuropuux roaus: 140, 3 Hux: nekuiit — 70 roa., npaktuyHux — 70 rox.
CaMocTiitHOi po0OoTH: 56 TOAWH.

dDopmMa KOHTPOJIIO

Ex3amen (1 cemectp), ex3amen (2 cemectp)

Yac 3aHATH

TwxHeBUX TOAUH: 4 TO.

AyIUTOpHI 3aHATTS TPOBOATHCS 32 PO3KIATOM:
http://94.130.69.82/cgi-bin/timetable.cgi

KoncynpTaliii BUKiIa/1a4a BiIMOBIIHO 3aTBEPKEHOTO Tpadiky.

AHoTaNis Kypcy

«/ludepennianbHi piBHAHHSI»Y HAJISKUTh JI0 MEpeNiKy OOOB’S3KOBUX
OCBITHIX KOMITOHEHT, 3a0e3neuye npodeciiiHuii po3BUTOK OakaiaBpa Ta
CIpsIMOBaHAa Ha O3HaHOMJIEHHs MaiOyTHIX (axiBUiB 3 OCHOBHUMHU

METOJIaMU  PO3B’A3yBaHHsS JU(EpeHIlaIbHUX pIBHSIHb Ta CUCTEM
IuQepeHiaTbHUX  PiBHSAHb, TEOPETUUYHUMH  TOJOXKEHHSAMH 00
ICHyBaHHSI Ta JOCHIDKEHHS IX PpO3B’S3KIB, 13 3aCTOCYBaHHSIMH

JuQepeHiaTbHUX PIBHAHb B IPUKJIAIHUX 33/1a4aX Ta JOCIIPKEHHSIX.

IIpenpexBiznTn

Kypc enemenTapHoi MaTeMaTWKH, TPUTOHOMETpii B 00Cs31 Iporpamu
3arajlbHO OCBITHBOI HIKOJM; TE€OPii IHTErpaJbHOrO Ta AM(EpeHIiaTbHOTO
YHCIIEHHS, 110 BUBYAIOThCA B «MaTeMaTHYHOMY aHaji31», OCHOBU Teopii
MHOXXMH Ta €JeMEHTH MAaTeMaTU4HOI JIOTIKM, IO BHUBYAIOTHCS B
«/luckpeTHiii MaTemaTuil», e1eMEHTH MaTpPUYHOI anredOpu, MHOTOUJIEHU
Bix onHiei 3MIHHOI, KOMIUIEKCHI YMClIa, IO BHBYAIOTHCSA B «JIIHIAHIN
anreopi».

IMocTpekBizuTH

3acTocyBaHHS pe3yJbTaTiB HaBYaHHA JU(EPEHIiaIbHUX pPIBHSAHb NPU
BUBUEHHI OOOB’S3KOBHX OCBITHIX KOMIIOHEHT OaKallaBpChKOIO pIBHS
«/ludepenuiaabHa reoMeTpisn», «DyHKIIOHAIBHU I aHawi3y,
«MareMaTinuHe MOJICTIOBAHHSI €KOHOMIYHUX, €KOJOTIYHHMX Ta COIIaJIbHUX
nporeciBy, «PiBHIHHS MaremMaTHyHOi  ¢i3ukn», «OOUUCTIOBATBHI
METOAM.

Merta i 3aBIaHHA
OCBITHLOI'O
KOMIIOHEHTA

Metoto € QopMmyBaHHS y CTYICHTIB ©0a30BUX TIOHATH Teopil
nudepeHIialbHUX ~ PIBHSAHb, ONAaHyBaHHSA OCHOBHHMH  METOJaMH
BIIIYKAaHHS PO3B’S3KIB JOU(EpeHIiaTbHUX pIBHAHb Ta iX CHCTEM,



http://94.130.69.82/cgi-bin/timetable.cgi

JOCIIJKEHHSI ~ BJIACTUBOCTEH  PO3B’A3KIB, PO3BUTOK MaTeMaTHYHOI
KyJbTYpPH 1 BMiHHSI BUpQXaTH MaTEMaTHIHOI MOBOO TIPUPOIHI TIPOLIECH 1
SBUINA; O30pO€HHS amapaToM Ta METOJaMH  CydYacHOl  Teopil
nudepeHIiabHUX PIBHSAHB, HEOOXITHUMH JJIS TOJAIBIIOTO YCIIIIHOTO
BHBUCHHS I1HIIMX MATEMATHMYHUX JUCIUIUIIH Ta JJs iX MPUKIAJTHOTO
3aCTOCYBaHHS; (OpPMyBaHHA TakuMX 3arajbHUX Ta  CIHEHiadbHUX
KOMIIETEHTHOCTEM:
® 3/IaTHICTH 0 a0CTPaKTHOrO MHUCICHHS, aHani3y Ta cunTe3y (3K-1);
® 3JIaTHICTH 3aCTOCOBYBATH 3HAHHS Yy MPaKTUUHUX cUTyalisx (3K-2);
e 3HaHHSI i PO3yMIiHHS MPEAMETHOI 007acTi Ta npodeciiftHol qiSTBHOCTI
(3K-3);
® 3JATHICTh YYUTHCS 1 OBOJIOIBaTH cyyacHuMuU 3HaHHsAIMU (3K-7);
® 3/IaTHICTH YXBAJIOBATU PILICHHS Ta AIATH, JOTPUMYIOUUCH IPUHIIUITY
HETIPUITYCTUMOCTI ~ KOpymuii Ta OyAb-SKUX I1HIIUX MPOSBIB
negobpouecHocti (3K-16);
® 31aTHICTH (POPMYJIOBATH MPOOJIEMHU MATEMaTUYHO Ta B CUMBOJbHIN
(hopMi 3 METOIO CHPOIIECHHS iXHHOTO aHami3y i po3s’s3anHs (CK-1);
® 3/aTHICTH PO3POOJIATH 1 AOCTIIKYBAaTH MaTeMaTH4HI MOJENI SIBHUII,
nporeciB Ta cucteM (CK-6).

PesyabTaTn
HABYAHHS

OnaHyBaHHs ~ 3MICTY OCBITHBOTO KOMIIOHEHTa  «/ludepeHnuianpHi
PIBHSHHS»  JTO3BOJISIE OTPUMATH HACTYMHI TPOTPaMHI  pe3yJbTaTu
HaBYaHHS:

e 3Hatu npuHUMOM modus ponens (MPaBWIO BUBEIACHHS JIOTTYHUX
BUCIIOBITIOBaHb) Ta modus tollens (moBeneHHs Bil CympOTHBHOTO) i
BUKOPUCTOBYBaTH YMOBH, ()OPMYJIIOBaHHS, BUCHOBKH, JOBE/IECHHS Ta
Haciaku MatemMatndaux TBepkeHs (IIPH-3);

® pO3yMITH (PyHIaMEHTaJbHY MaTeMaTHKy Ha pPiBHI, HEOOX1IHOMY IS
JOCATHEHHS 1HIIUX BUMOT OcBiTHBOI iporpamu (ITPH-4);

® 3HAaTH METOJY MaTeMaTUYHOTO MOJIENIOBAHHS MPHPOJHUYUX Ta / abo
couianbHux npouecis (ITPH-6);

® DO3B’s3yBaTH 3ajadi MNPUAATHUMH MaTeMaTHYHHUMH METOJIaMH,
NEePEeBIPSITH YMOBU BUKOHAHHS MAaTEMAaTUYHHUX TBEPIKCHb, KOPEKTHO
NEPEHOCUTH YMOBM Ta TBEP/DKEHHS Ha HOBI Kiacu 0O €KTiB,
3HAXOJIMTHU W aHaJlI3yBaTH BIAMOBITHOCTI MIXK ITOCTABJIEHOO 3a/1a4€t0
i Bimomumu mozaemsimu (ITPH-10);

® DPO3B’sA3yBaTH KOHKPETHI MaTeMaTH4Hi 3a/adi, fKi c(OpMYIbOBAHO y
dbopmaii3oBaHOMY BUTJIAJI;, 3A1HMCHIOBATH ©0a30Bl TEPETBOPECHHS
matemarnunux mozeneit (IIPH-11);

e 3HAaTH TEOPETHYHI OCHOBM 1 3aCTOCOBYBaTH METOAM TOMOJOTII,
(GYHKIIOHANBHOTO aHami3y M Teopii nudepeHIialbHUX PIBHSIHb IS
nociipkeHHs nuHaMidaux cuctem (ITPH-16).

o kinysa nasuanusa 3000y8aui Marome 080J100IMI:

® OCHOBHMMM HNOHATTSIMH TeOpii 3BUYaHUX AU(epeHIiaTIbHUX PIBHIHb:
TOPSIIOK PIBHSIHHS, PO3B’S30K, 3aralbHUM, YACTUHHUNA Ta OCOOJMBHI
PO3B’S30K, B MapaMeTpU4Hiil ¢popmi, moyaTkoBi yMOBH, 3a1a4a Komi,
T0JI€ HaNPsIMiB, 130KJIiHA, CUCTEMH U epeHIIIaIbHUX PIBHIHb, JIIHIHHI
cucteMu (OAHOPIAHI Ta HEOJHOpPiAHI), (QyHIaMeHTaIbHa CcHUCTEMa
PO3B’SI3KiB;

e 3HAaHHJIMH YMOB ICHYBaHHS Ta €IWHOCTI pO3B’s3Ky 3amaui Ko,
BJIACTUBOCTEH PO3B’SI3KiB JIHIHHUX PIBHSIHD Ta CUCTEM;

e YVYMIHHAMU pO3B’A3yBaTH JU(EpeHIliaibHi  PIBHSAHHA TEPIIOro
MOPSIIKY, IO 1HTETPYIOTHCS B KBajpaTypax (3 BiIOKPEMIIOBAHUMH
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3MIHHUMH, OJHOpiAHI, JiHIAHI, piBHAHHA bepHysmii, B NOBHUX
nudepeHIianax, IHTerpyBaIbHUN MHOKHHK);

YMIHHSMH 1HTETPyBaTH HaWmOpocTimi audepeHIiianbHl  piBHIHHS
MEPIIOTr0 TOPSIKY, HEPO3B’s3aHI BITHOCHO MOXIgHOI (CTemeHs n
BiJTHOCHO TOX1IHOT, METO/] BBEICHHS IMapaMeTpa, piBHsIHHA JlarpaHxa
ta Kiepo);

METOJIOM  Bapiamii  JOBUTBHUX  CTamuxX  JUIS  JIHIHHOTO
nudepeHIiabHOTO PIBHAHHS JAPYTOT0 MOPSIIKY;

YMIHHSAMH  3HaXO/DKEHHS ~ 3aralbHOTO  PO3B’SI3Ky  JIHIHHOTO
OJTHOPIZIHOTO PIBHSHHSA JPYroro i BHUINMX HOPSAKIB 31 CTaTUMH
koedimieHTamu;

METOIOM HEBHU3HAYCHHUX KOCQIIEHTIB JUIsl 3HAXOMKEHHS YaCTUHHOTO
PO3B’SA3KY JHIHHOTO HEOJHOPIIHOTO IU(EPEHIIATEHOTO PIBHSHHS
JIPYTOTO 1 BUIIUX MOPSAKIB 31 CTAIMMH KOE(iIlIEHTAMU 1 CIIEIIaTbHOI0
MIPABOIO YACTUHOIO Ta YMIHHSIM 3aIMCATH 3arajJbHUI PO3B’SI30K TAKOTO
PIBHSIHHS;

metonoMm Eiiepa po3B’si3yBaHHS CHCTEMH JIHIMHUX OJHOPIIHUX
PIBHSHB 31 CTAIMMU KOCQIIIEHTAMH Ta METOJIOM HEBHU3HAYCHHUX
Koe(iLi€HTIB I 3HAXO/XKEHHS! YaCTUHHOTO PO3B’ 3Ky HEOAHOPIAHOT
CUCTEMH;

YMIHHSMH BHPI3HATH 3 IOMDK 1HIIUX TPUPOAHI, (Hi3HMUHi, eKOHOMIYHI
Ta iH. TUHAMIYHI SBUIIA 1 IPOLECH, JUTSI MOJEITIOBAHHS KX MOXXYTh
OyTu BuKOpucTaHi AudepeHiaabHi piBHSIHHS, 31aTHICTIO PO3POOIISATH
MOJIeJIi TAKUX MTPOLIECIB, aHAII3YBATH 1 TPAKTYBATH PO3B’S30K.




CTpyKTypa OCBIiTHHOr0 KOMIIOHEHTA

Ha3zBu 3micToBux Moay.miB i
TEeM

Ycboro

Jek.

IIpakr.

Komnc.

Cawm. po0.

*Popma
KOHTPOJII0/
bann

3microBuii Mmoayub I. {udepeHuianbHi piBHAHHS MEPIIOro MOPSAAKY, iHTEIPOBHI B

KBajJpaTypax

Tema 1. OcHOBHI HOHATTS
Teopii AudepeHIiaTbHIX
piBHsHB. [cHYBaHHS Ta
€IMHICTb PO3B’SI3KY
nrdepeHIiaIbHOTO PiBHSIHHS
MEPIIOTO MOPSIIIKY.

14

YO, P3/K/
5

Tema 2. ludepenmianbHi
PIBHSIHHS TIEPILIOTO TOPSIKY,
PO3B’s3H1 BIIHOCHO MOXiTHOI.
PiBHSIHHS, IHTETPOBHI B
KBaJ[paTypax

46

14

16

14

VYO, P3/K/
20

Pa3om 3a moayJiem I

60

18

20

4

18

25

3microBuii moayas II. {ndepennianbHi piBHSIHHS NepLIOTo MOPSIAKY, He PO3B’A3aHi BiIHOCHO
MOXi/THOI Ta PiBHAHHS BUIIIMX NOPSIAKIB

Tema 3. PiBHSIHHS HEPO3B A3H1
BIJTHOCHO MOXiAHOI. PiBHSHHS 32 10 8 2 12 YO, P3/K/
Jlarpan>xa ta Knepo. 15
Tema 4. ludepenuianbHi
PIBHSIHHS BUIIUX MOPSIKIB:
OCHOBHI MTOHSTTA Ta

. 28 8 8 2 10 YO, P3/K/
Oo3HaueHHA. PiBHSIHHS, 1110 10
JOTTYCKAIOTh 3HIKEHHS
HOPSIZIKY.
Pa3om 3a moxysem 11 60 18 16 4 22 25
H/13 20
MoaynsHa KOHTpOJIbHA poboTa 3a 3M 1 15
MonynsHa KOHTpOJIbHA poboTa 3a 3M 4 15
Bceboro roaun / 120 36 36 8 40 100

0auiB 3a I cemecTp




AudepeHiaTIbHUX PiBHIHB.

3microBuii MmoayJs II1. [Indepennianbui piBHAHHSA BUIIKMX nopsakie. Cucremu

Tema 5. Teopist miHIHHUX

TuQepeHIiaTbHIX PiBHIHB 15 8 4 1 2 Yo, 53/10
BUIIUX MOPSI/IKIB.

Tema 6. Jliniiini

;[H(bepeHulanbgl PiBHAHHA ” 2 10 | 4 YO, P3/K/
BUILUX TOPSIKIB 31 CTAIUMH 15
KoeilieHTaMH.

Tema Z Kpaiiosi 3afatl VO, P3/K/
3BHUYAHUX TU(pepeHIiaTbHUX 10 4 4 1 1 5
PIBHSIHB JAPYTOTO MOPSAKY

Pa3zom 3a moayJiem 111 48 20 18 3 7 25

PIBHSIHHSI B YACTHHHMX MOXITHUX MEPUIOro MOPSIAKY

3micTroBuii MmoayJb IV. Cucremu 3Bn4aiiHuX JudepeHniaIbHUX piBHAHL. /{ndepenuianbHi

Tema 8. CucteMu 3BUYANHUX
nudepeHIiaTbHUX PiBHSHbD.

HABYAJIbHMH pPiK

MeTo BUKIIIOUEHHS Ta METO 19 6 8 1 4 YO,IIZB/IU
Eflinepa po3B’si3aHHS cCUCTEM
nudepeHIialbHUX PiBHSHbD.

Tema 9. Teopis criiikocTi 12 4 4 1 3 P3/K/

pyxy S

T§Ma 10. TudepenuianbHi P3/K/
PIBHSIHHS B YACTUHHUX 11 4 4 1 2 5
HOXIIHUX MEPIIOro NOPSIKY
Pa3zom 3a moayJiem 111 42 14 16 3 9 25
IH/13 20
MoaynbpHa KOHTpOJIbHA poboTa 3a 3M 3 15
MoaynbpHa KOHTpOJIbHA poboTa 3a 3M 4 15
Bceboro roaun / 90 34 34 6 16 100
0auis 3a II cemecTp
Ycboro roaus 3a 210 70 70 14 56

®opma koHTpomo*: YO — ycHe onutyBanHs, P3/K — po3B’s3yBanns 3anau/keicis, IHA3 — TH/I3

— IHIUBIyalbHe 3aBIaHHA/1HANBITyadbHa poOoTa 3100yBaya OCBITH.




3aB1aHHA AJ151 CAMOCTIHHOT0 ONPANIOBAHHA

CamocriiiHa po6oTa 3100yBadiB OCBITH BKIIOYAE:
1. IligroroBka 10 MPaKTUYHHUX 3aHATH — 18 TO;
2. BuBYeHHS TeM, III0 BUHOCSTHCS HA CAMOCTIHE ONpaIfoBaHHs — 12 ro:
— JudepenuianbHi piBHAHHS SK MaTeMaTU4HI MOJENI MPOIECIB Ta ABUI 010J0Ti1, EKOJIOTil Ta
XiMii, EKOHOMIKH;
— Knacudikariis ocobJUBHX TOUOK;
— MexaHiuHa Ta TeOMETPUYHA IHTEPIPETallii pIBHIHBb APYTrOro MOPSAKY;
Merton dynkiiii ['pina po3B’si3yBaHHS KpallOBUX 3aj1a4;
Cuctemu audepeHIliaTbHIX PIBHIHL B CHMETPUYHIN (opmi;
3amaua [ltypma-JliyBisis. BimacTuBOCTI BITaCHUX 3HAYCHB 1 BIIACHUX (DYHKIIIH.
Buxonanns IH/I3 — 16 rog;
4. CucremaTu3allis BUBUEHOTO MaTepiaiy rnepea ek3ameHoM — 10 ro.

(O8]

OuninoBaHHA

[TomiTka OIIHIOBAaHHS Ta OpTraHi3allis KOHTPOJBHUX 3aXOJIB 3IIHCHIOETHCS 3TITHO 3
[TonoxeHHAM TMpPO MOTOYHE Ta MiJACYMKOBE OI[IHIOBAaHHS 3HaHb 3/100yBadiB OCBITH BOJIHMHCHKOTO
HaI[lOHANLHOTO YHiBepcuteTy imMeHi Jleci Ykpainku (https:/cutt.ly/yrNruzhM).

OniHroBaHHs 3HaHb 37icHIOEThCS 3a 100-0anbHOr0 mKanoro. KimbkocTi GaniB CTaBUTBCS Y
BIJIMOBIAHICTh PpIBHI €Bpomeicbkoi KpenuTHo-TpaHcepHoi cuctemu (€KTC) Ta TpagumiitHoi
HAI[IOHAJILHOT CUCTeMH OlliHFOBaHHS. OIiHKA BKITIOYA€E B ce0€ TOTOYHHI KOHTPOJIIb (OI[IHIOETHCS poOOoTa
Ha Iapax, BYacHE 1 SIKICHE BUKOHAHHS JOMAILHIX 3aBJaHb) Ta MiJACYMKOBHH MOIYJbHHH KOHTPOJb
(MMCHMOBI MOAYJIBHI KOHTPOJIbHI poO0TH). MakcumalnbHa KiTbKICTh OaliB, sIKY MOXKE 3apOOUTH CTYICHT
Ii/1 4ac HOTOYHOTO OL[iHIOBaHHs 3a cemecTp — 70 GauiB. [1incyMKOBHI MOy IbHUN KOHTPOJIb 32 CEMECTP
BKJIIOUYA€E B ce0€ OLIIHKU 3a BC1 MOYJIbHI KOHTPOJIbHI poO0TH. MakcuManbHa KIJIbKICTh 0alliB, SIKY MOXeE
3apOOUTH CTYJECHT i/l 4ac MOIYJIbHOTO KOHTPOJIIO 3a cemecTp ckianae 30 Gais.

Crynenram, siki Opajii yyacTb y poOOTi KOH(epeHIi}, MAroToBII HayKOBHX IMyOJiKallii, y4acTb
B KOHKypCaX CTYJEHTChKUX HayKOBHX POOIT MOXKYTbh MPUCYIXKYBATHUCS 10/1aTKOBI (OOHYyCHI) O6ainu, sKi
3apaxOBYIOTHCS SIK PE3YJIbTATH MOTOYHOTO KOHTPOJIIO.

3rizno 3 [lonokeHHSIM NpPO BHU3HAHHS PE3yJIbTaTiB HAaBYAHHS, OTPUMAHMUX y (opManbHii,
HedopMaibHIli Ta/abo 1H(popMaIbHIN OCBITI y BonuHChKkOMY HallloHaJIbHOMY YHIBEpCHUTETI iMeH1 Jleci
Vxpainku (https://cutt.ly/BteZd6Gd) ctyaeHTy MoXyTh OyTH 3apaxoBaHi pe3yJbTaTd HAaBYaHHS, SIKi
oTpuMaHni y popmainbHii, HepopmanbHiii Ta/abo 1HPOpPMaNbHIHN OCBITI.

IlepenOavaeThcsi BUKOHAHHS 1HAMBINyadbHUX 3aBlaaHb. Bapiant IH/I3 Brutouae cebe HaOip
3a/1a4, 1110 OXOIUTIOIOTh BUBUEHUH Kypc. [[MCbMOB1 MOy JIbHI KOHTPOJIbHI pOOOTH MICTSITh TUIOBI 3a/1a4l
13 3MICTOBHHUX.

ko 3a pe3ysabTaTaMu CEMECTPY HAKOTTMYEHO HE MEHIIe 75 OaiiB 1 CTYJIEHT MOTOKYETHCS 13
IIUM PE3YJIbTaTOM, TO OIIHKA 32 CEMECTP MOXe BUCTABIATHCS Oe3 CKIIaJlaHHs ek3aMeHy. B iHmomy pasi
CTYJEHT CKJIa/Ia€ eK3aMeH; MaKCUMaJllbHa KUIbKICTh 0alliB, IKy MOXHa OTpUMAaTH Ha ek3aMeH1 — 30 GaiiB.
Bonu 3aMiHIOI0TH 6alTl MOJTYJIBHOTO CEMECTPOBOTO KOHTPOJIIO, TOTOYHUNA CEMECTPOBHI KOHTPOJIb MPU
1poMy 30epiraeThesi. Ek3amMeH npoxoauTh y MUCbMOBIN (opMi.

CryneHTy Ha eK3aMeHi IPOMOHY€ETHCS 1aTH PO3TOPHYTY BiAIMOBI/b HA JIBa TEOPETUYHI MUTAHHS
1 po3B’si3aTu 2 3ajadyi, MO OAHIN 13 KOXHOI MOJyJIbHOT KOHTPOJbHOI poboTu. OLiiHKa 3a ceMecTp y
BUMAJIKY CKJIQJIaHHS €K3aMEHY € CyMOIo 0alliB OTOYHOIO KOHTPOJIIO Ta OaiiB, OTpUMAHUX MijJ 4Yac
eK3aMeHy.



https://cutt.ly/yrNruzhM
https://cutt.ly/BteZd6Gd

Kpumepii nomounozo oyintosanns

ITpu poOoTi 3700yBavya Ha MPAKTUUHUX 3AHATTAX OLIHIOIOTHCSA: CHCTEMAaTHYHICTh POOOTH Ha
NPAaKTUYHUX 3aHATTAX, PIBEHb 3HAHb, MPOJIEMOHCTPOBAHUN Y BIANOBIAAX NMPH YCHOMY OINMTYBaHHI,
AKTUBHICTh IIPU OOTOBOPEHHI MUTaHb Ta PO3B’sI3yBaHHI 3a/1a4. 32 KOXKEH 3MICTOBHHI MOJYJIb 3100yBay
MOJK€ OTPUMATH MakCHUMabHO 25 OaiiB. Pazom 3a poOOTy Ha MPaKTUYHHUX 3aHATTSIX 3700yBa4 MOXKE
OTpUMATH MaKCUMAIIbHO 50 OaiiB B KOXKHOMY CEMECTpI.

Jlo TOTOYHOrO OIIHIOBaHHS BigHOCAThCA Takoxk Oamu 3a IHJ3. OmuintoBanns [H/3
3ailicHIoeThCs 3a 20- 6anpHO mKkanor. IH/3 momgaeTses BUKIIagaveBi, SKUi 4uTae JSKIIHHUN KypC 3
JAHO1 TUCIWILIIHY, HE Mi3HiIIe, HXK 32 2 THXKHI 10 €K3aMEeHY .

20-18 GaniB cTaBUTHCA B TOMY BHUIQJKY, KOJIHM CTYyJEHT MPAaBUIBHO PO3B’S3y€ BCi 3aBIaHHS,
MOBHICTIO OINHCYE TMOSCHEHHS XOJy pO3B’S3aHHSA, IOIYCKAa€ JIMIIE HETOYHOCTI B OGOPMIICHHI YU
MTOMUJIKY B OOYHMCIICHHI.

17-15 GaniB cTaBUTBCS TOJI, KOJIM CTYACHT HE MOBHICTIO JOCTIAMB MOCTABJICHI 3aBJaHHS abo0
JOTIYCTHUB €Ki HETOYHOCTI (JOIMyCTHUB NOMUIIKU B o04HCcIeHHsAX a0o BukoHaB 80% 3aBaaHb.)

14-10 GaniB cTaBUTHCA B TOMY BHIIQJKy, KOJHM CTYJEHT HE MOBHICTIO pO3B’s3aB 3aj1ady abo
JIOTIyCKa€e MOMUJIKH TP PO3B’A3aHHI MPAKTUYHUX 3aBJlaHb, aje BUKOHAHO MpaBWIbHO HE MeHIne 70%
BiJl BCIX JaHUX HOMY 3aBJ/IaHb.

9-6 Ganmu CTaBUTHCS, KONW CTYIEHT IMiJ Yac PO3B’SI3yBaHHS MPOMYCTUB CYTTEBI MOMEHTHU
po3B’si3aHHsl ab0 momycTuB TpyOi momuiku, BukoHaB He MeHmie 30% Bix 3arajibHOI KiIBKOCTI
3aMpoNOHOBAHUX HOMY 3aBJaHb.

5-1 Ganu craBuThCsA, Konu npu miarorosui IHJ/[3 cryaeHt mix yac poOoTH Moka3aB HE3HAHHS
OCHOBHHMX METOJIB PO3B’sI3aHHS, AONYCTHB IpyOi momuiku, BukoHaB meHmie 30 % Bix 3aranbHOI
KUTBKOCTI 3aITPONIOHOBAHUX HOMY 3aBIaHb.

0 GamiB cTaBUTHCS, AKIIO cTyAeHT He 31aB IH/13 abo >xo1HOTO 3aBAaHHS HE BUKOHAB IPABUIIBHO.

Kpumepii oyinrosanna mooyibHux KOHmMpoJIbHUX podim

VY KOKHOMY ceMecTpi 3aIyIaHOBaHO Bl MOAYJIbHI KOHTPOJIbHI pOOOTH 10 15 6asiB KOXKHa.

15-14 GamiB cTaBUTHCS, SKIIO CTYJIEHT MPAaBUIBHO PO3B’sI3aB IMPAKTUYHI 3aBJaHHS, BMI€
HNOSICHUTH METOJIMKY PO3B’S3aHHS Ta 3MICT 3aCTOCOBYBAHOTO MOHATIHHOTrO amapaty i ¢popmyn. Bwmie
apryMEeHTYBaTH CBOT TyMKH.

13-12 GaniB cTaBUTHCSA, SKIIO CTYACHT MOKa3ye 3HAHHS METOAMKH PO3B’SI3aHHS MPAKTUYHUX
3aBJlaHb Ta 3MICTY 3aCTOCOBYBAHOIO MOHSATIHHOro amapary i ¢opmyin. Ilpore nomymeHi oxpemi
HEe3HayH1 IOMUJIKHU Y PO3B’sI3aHHI.

11-9 OaniB cTaBUTHCA, SKIIO CTYJIEHT MOKAa3y€ 3HAHHS METOAMKHU pPO3B’SI3aHHS NMPAKTHUUHUX
3aB/JlaHb Ta 3MICTY 3aCTOCOBYBAaHOI'O HOHSTIMHOrO amapary i ¢popmyi. [Ipore nomyuieHi MOMHUIKH Y
PO3B’s13aHHI HE 1al0Th MOXKJIMBOCT] 3pOOUTH IMPaBUIIbHI BUCHOBKHU.

8-6 6aiB CTaBUTHCA, SIKIIO CTYACHT YaCTKOBO PO3B’sI3aB MPAKTUYHI 3aBJAAaHHS, aJle He CIIPOMIrcs
apryMEeHTYBaTH CBOIO BIAMOBi/lb, MOMWJINBCS y BUKOPHCTaHHI MOHSTIHHOrO amapaTy Ta METOIUKU
PO3B’s3aHHS 3a/1a4i.

5-3 GasiB CTaBUTHCA, SIKIIO CTYJEHT MOTAHO 3aCBOIB OCHOBHI MOHSTTS, HE BMIE€ PO3B’SI3yBaTH
OUIBIIICTH TUIOBUX 33/1a4, IOMYCKA€ CYTTEBI TOMMIIKH.

2-0 GayiB CTaBUTHCS, SAKILO CTYJIEHT HEMPaBWJIBHO PO3B’S3aB MPAKTHUYHI 3aBJaHHS, I10Ka3aB
HE33/10BUIbHE 3HAHHS MMOHATIHHOTO anapary, abo B3arajii HiY0ro He BiANOBIB.
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ITepenik nuTanb 10 eK3aMeHy
I cemecTp

[TousTTs mudepeniianbHOro piBHAHHSA. OCHOBHI HOHATTS TEOPil AU(epeHIiaIbHIX PIBHSIHb.

3amadi, K1 IPUBOAATH 10 TU(PEPEHIIATBHUX PIBHIHB.

3anaua Komi i iudepennianbHOTo piBHAHHS NEpIIOro nopsaaky. IIoHsaTTs mpo ocobnuBuit
2
PO3B’SI30K.

PiBHAHHS 3 BIZOKPEMITIOBAaHUMH 3MiHHUMH.

OnHOpiIHI PIBHSAHHS NEPIIOTO MOPSAKY. PIBHSIHHS, sIKi 3BOASTHCS 10 OJHOPITHUX.

JIiniiiHi piBHSAHHSA nepiioro nopsaaky. Merox Eiinepa.
JliniliHi piBHSHHS TIepIIoro nopsaxky. Merox Jlarpamxka.
JIiniiiHi piBHSAHHS HepHIOro nopsaaky. Meroxa bepayii.
PiBusinus bepnyiumi.

PiBHsHHS Pikkari.

PiBHsiHHS B MOBHUX qudepeHItiagax.

InTerpyBanbHuil MHOXKHUK L = ,u(x)

InTerpyBanbHuil MHOKHUK L = ,u(y).

Judepennianbai piBHSIHHSA, HEPO3B S3HI BIIHOCHO MOXiAHOI. PIBHSHHS MEpHIOTO MOPAIKY
CTENEeHs /1 BIIHOCHO IMOXIIHOI.

15. Jludepenrianbri piBHSHHS, HEPO3B’S3HI BIIHOCHO TMOXigHOI. PiBHSHHS, SKE€ HE MICTUTh
byHKIT ).

16. JludepenrianbHi piBHSHHS, HEPO3B’S3HI BIIHOCHO TMOXigHOI. PiBHSHHS, SKE HE MICTUTh
HE3aJIe)KHOT 3MIHHOI.
JudepenuianbHi piBHSIHHS, HEPO3B’sI3H1 BITHOCHO MOXiAHOI. PiBHSHHS Buay x = F ( , y’).

JudepenmianbHi piBHIHHS, HEPO3B’ sI3H1 BITHOCHO MOXiqHOI. PiBHsHHSA Buny y = F (x, y’).

. JudepenmuianbHi piBHIHHS, HEPO3B A3HI BITHOCHO NoXiHOI. PiBHsSHHS Jlarpanxka ta Kiepo.

JudepenuianbHi piBHSIHHS BUILUX MOPSIKIB. ICHYBaHHS 1 € JUHICTH po3B’ 3Ky 3a1aui Komi.

= f(x).

22. HenoBHI piBHSHHS BHILMX IOPSJKIB, Kl IHTEIPYIOThCS B KBajapaTypax. PiBHSHHs

F(x, y(”)) =0
b

23 HeHOBHi PIBHSIHHS BUIIMX TOPSJIKIB, SKI IHTETPYIOThCS B KBajapaTypax. PiBHSHHs

|

Y

24 HeHOBHl PIBHSHHS BUIIMX TOPSJIKIB, SKI IHTETPYIOThCS B KBajapaTypax. PiBHSHHs
25 PlBHSIHHSI BUIIUX TOPSJKIB, $KI JOMYyCKAlOTh IOHWXEHHS MOpSAKY. PiBHSHHS

26 PiBHSIHHS BHUIIIUX HOp}I,Z[I(IB K1 AONYCKAIOTh TMOHWKCHHA TMOPALAKY. PiBHsaHHSA

F(y " 2

Flix,»!

F( »), "
27.
28.

»)=o0.
¥)=0.

m+1)’ ’y( )): 0.

( )) —
s Y )=0.
PlBHSIHHS[ BHIIMX TTOPSJIKIB, K1 IOMYCKAOTh MOHMKEHHS TTOPSIKY .
OpnHOpiAHI PIBHSHHS BUIIMX MOPSIKIB.

II cemecTp

1. OcHOBHI MOHATTA TeOPii TIHIMHUX TU(epeHIiaTbHUX PIBHAHD BUILUX MOPSIKIB.

2.
3.

4.
3.

6.
7.

JliHiiiHa 3a/1€XKHICTh Ta He3aJIeXHICTh QyHKUINA. BusHaunuk BpoHcbkoro.

. HemoBH1 piBHSHHS BUIIMX MOPSAKIB, SKI IHTETPYIOTbCS B KBaJparypax. PiBHSHHSA BUIY

BHUTY

BHUTY

BUTY

BUTY

BUTY

JliniliHa HE3aJEeXHICTh PO3B’S3KIB OMHOPITHOrO piBHAHHA. (DyHAaMEHTalbHA CHUCTEMA
o
PO3B’sI3KiB Ta ii iCHYBaHHS.

®opmyna Octporpaacbkoro-JliyBims.

CTpyKkTypa 3arajlbHOTO PO3B’SI3KYy JIHIHHOTO OJHOPIAHOTO AUGEPEHIIaTbHOTO PIBHSIHHS.
Yucno niHIHO HE3aJIeKHUX PO3B’S3KiB.
CtpyKTypa 3araJibHOro po3B’s3Ky JIHIHHOTO HEOTHOPIAHOTO MU(EepeHIIaTbHOTO PIBHSIHHS.
Meron Bapiatii TOBUTBHUX CTAIUX JJIS PO3B’3yBaHHS JTIHIMHUX PIBHSHB BUIIHUX MOPSIKIB.
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8. JliHiliHI OJHOpiAHI pIBHAHHSA #-TO TOPAAKY 31 cTamumu KoediumieHTamMu (KOpeHi
XapPaKTEPUCTUIHOTO PIBHSIHHS JTIHCHI).

9. JliniiiHi OAHOPIAHI PpIBHAHHS 7-TO TOPAAKY 31 cTamumu KoedimieHTamu (KOpeHi
XapPaKTEPUCTUIHOTO PIBHIHHS KOMILJICKCHI ).

10. JliniifHi OAHOpPIgHI PIBHAHHSA #-TO TOPAAKY 31 CTAIMMH KoedimieHTamu (KOpeHi
XapPaKTEPUCTUIHOTO PIBHSIHHS KpaTHI).

11. Metox HeBU3HaueHUX KoOe(ilieHTIB A MOOYIOBH YAaCTHHHOTO PO3B’SI3KY JIHIHHOTO
HEOJHOPITHOTO PIBHSHHSA 71-TO TOPSJIKY 31 CTAJIMMH KOS(IIliIEHTaMH.

12. Cuctemu 3BHYaiiHUX AUdEpeHITiaTbHUX piBHIHL. OCHOBHI OHATTS 1 O3HAYCHHS.

13. Po3B’s13yBaHHS HOPMAJIBHUX CUCTEM METOJIOM BUKIIFOUECHHS.

14. Cuctemu JIHIHHUX HEOMAHOPITHUX JUQPEPEHINIATBPHUX PIBHSAHb, TEOpeMa MPO CTPYKTYpPY
3arajibHOTO PO3BS3KY.

15. Merox iHTErpoBHUX KOMOIHAIIii

16. Meton Eiinepa inTerpyBanHsi CUCTEMH JHIHHUX OIHOPIAHUX AUdepeHLianbHUX PIBHIHD 31
CTaMMU Koe(ilieHTaMu, KOPEHI XapaKTePUCTUIHOTO PIBHAHHS JiHCHI, Pi3HI.

17. Metop Eiinepa iHTerpyBaHHsI CUCTEMH JIHIHHUX OMHOPIAHUX AudepeHianbHuX PiBHIHD 31
CTaTMMU Koe(ilieHTaMu, KOPEeHI XapaKTePUCTUIHOTO PIBHSAHHS JIHCHI, KpaTHI.

18. Meton Eiinepa iHTerpyBaHHsl CUCTEMH JIHIHHUX OMHOPIAHUX AudepeHianbHUX PiBHIHD 31
cTauMu Koe(diieHTaMu, KOPEeHI XapaKTePUCTUIHOTO PIBHAHHS KOMILICKCHI.

19. TIoHSATTS PO CTIHKICT, ACKMIITOTUYHY CTIHKICTh Ta HECTIMKICTh PO3B’SI3KY.

20. T'eomerpuuHa iHTEpHpeTAaLlis HUX HOHATh.

21. JocmikeHHS Ha CTIHKICTh MOJIOKEHHs piBHOBaru. CTIHKICTh 32 mepHmIMM HaOIMKEHHSIM.
Ilepmnii Ta npyruit Meroau JlsmyHosa.

22. Tunm To4ok crokoro. [ToBeninka po3B’s3KiB AuQepeHIiaTbHIX PIBHSIHD B OKOJII OCOOIMBUX
TOYOK Ha IUIOILHUHI.

23. JludepeHmianbHi piBHSIHHS B YACTUHHUX MOX1THUX TEPIIOTO MOPSIKY.

24. TloOynoBa 3arajJpHOrO pO3B’SI3KY HEOJHOPIIHOTO JIIHIHHOTO pIiBHAHHS B YaCTHMHHUX
noxigHuX. Po3B’s30k 3agaui Kol s HEOJHOPIAHOTO JTIHIHOTO PIBHSAHHS.

IIIxaja OiHIOBAaHHA 3HAHB 3100yBa4iB O0CBiTH 3 (P)OPMOI0 KOHTPOJIIO — EK3aMEH

Ouinka B R . Ouinka 3a mkanow ECTS
JlinrBicTnyna oninka .
0aJsax olliHKa NOSICHEHHS
90-100 BinmiaHO A BiIMIHHE BUKOHAHHS
82-89 Hyxe nobpe B BUIIIE CEPEIHBOIO PiBHS
75-81 Jobpe C 3arajiom xopoiia pobota
67-74 3a/10BIILHO D HEIIOraHO
BUKOHAHHS BIATOBIIa€ MiHIMaJIbHIM
6066 Jl0CTaTHBO E T BIATTOBIA
KpUTEPisiM
1-59 He3zanoBiiabpHO Fx HeoOXiIHe MepecKIIalaHHs

BupimeHHs: KOHQIIKTHUX cUTyalin

Bynp-sika KOH(IIKTHA cUTyallis, SIKa BUHUKA€ B YYaCHHKIB OCBITHHOT'O MPOIIECY BUPILIYETHCS
3rifHo 3 [TonokeHHsIM PO MOPSAIOK 1 MpolieTypy BUpiIeHHs KoHGIIKTHUX cutyaliil y BHY imeni Jleci
Vkpainku (https://cutt.ly/SteZfYTg).

IMosiTuka BUKJIaga4a MI0A0 3100yBava OCBITH

VYci ydacHUKH OCBITHBOTO TPOIECY MOBUHHI JOTPUMYBAaTUCh BUMOT YMHHOTO 3aKOHOJABCTBA
Vkpaiau, Cratyty (https://vnu.edu.ua/uk/statut-snu-imeni-lesi-ukrayinki) i IlpaBun BHYTpIIIHBOTO
posnopsinky BHY imeni Jleci Ykpainku (https://cutt.ly/VteZfCal.), 3aranbHOIPHIAHITUX MOPATbHUX
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https://cutt.ly/SteZfYIg
https://vnu.edu.ua/uk/statut-snu-imeni-lesi-ukrayinki
https://cutt.ly/VteZfCaL

NPUHIUIIB, TPaBWJI TOBEIIHKM Ta KOPIOPAaTHBHOI KyJIbTYypH; MIATPUMYBAaTu aTMmochepy
JIOOPO3UUITMBOCTI, BIMOBITATBHOCTI, MOPSATHOCTI M TOJEPAaHTHOCTI. ATMOc(epa Ha 3aHATTAX MOBUHHA
OyTH TBOPYOIO, BIIKPUTOIO JIO KOHCTPYKTMBHOI KPUTHKU. HemormycTumi 3ami3HEHHS HA 3aHATTS;
KOPUCTYBaHHS MOOUTBHUM TelNe(POHOM, IUIAHIIETOM YM IHIIMUMH MOOIUTBHUMH TPUCTPOSIMHU TIiJ Yac
3aQHSTTS, CIMCYBaHHs. BinBimyBaHHS 3aHATH € 00OB’SI3KOBUM. 3a 00’ €KTUBHUX NMPUYUH (HAPUKIIA,
XBOpOo0a, MDKHApOIHE CTAXKyBaHHS, HaBYaHHS B paMKax IMPOrpaM akaJaeMidHOT MOO1JIbHOCTI) HaBYaHHS
MOXe BiI0yBaTHCs B OHJIAH (HOpMi 32 TOTOPKEHHSIM 13 BUKJIAIa4eM.

Busznanns pesynbrariB HaB4aHHs 3 OK, siki oTpumMani y hopMaibHIi OCBITI, 3/IIHCHIOETHCS 3T1THO
«ITomoskeHHs PO BU3HAHHS PE3yJIbTATiB HABUAHHS, OTPUMAHUX y GopMalbHii, HepopMaabHil Ta/abo
iHpopmanbHii ocBiTi y BonmHCchkOMY HamioHanbHOMY YHiBepcuteTi imeni Jleci YkpaiHku»
(https://cutt.ly/yNUt5Y4). Busnanus pe3ynbTaTiB HaBYaHHS IUIIXOM Iepe3apaxyBaHHs KPEIHUTIB Ta
pe3yJbTaTiB HABYAHHS, OTPUMAHUX Y (hOpMaIbHIN OCBITI, MOYKIJIMBE: IIiJ] 4aC IEPEBEACHHS, TOHOBJICHHS
3no0yBaua ocBiT 10 BHY imeni Jleci Ykpainku; 3a pe3yiabraTaMd HaBYaHHS B paMKax Iporpam
aKaJeMigyHOi MOOITBHOCTI; 3a pe3yJbTaTaMH HaBUaHHs, 3A00yTUMH 3 BUKOPHUCTAHHSM €JIEMEHTIB
IyalbHOI OCBITH; Tl YaC HaBYaHHs 3/100yBaya OCBITH Yy ABOX 1 OubIe 3aKknanax ocitu adbo OIIII.

MosiTka M010 aKaeMIYHOI 100POYECHOCTI

KoxxeHn cryneHT moBuHEH o3HaiomutTucs 1 ciimyBatu Kopaekcy akamemiuHoi 100podecHOCTI
BonuHcekoro  HamioHaneHOro yHiBepcurery imeHi Jleci VYkpainku  (https://cutt.ly/iteZgigl),
JNOTPUMYBATHUCh €TUYHUX TPUHIMIIB Ta BU3HAYCHHX 3aKOHOM TPABWII, SKMMU MalOTh KepyBaTHCS
YYaCHUKH OCBITHBOTO TPOLIECY IiJ] YaC HABYAaHHS, BUKJIAJaHHS Ta IPOBA/KEHHS HAYKOBOI AisTbHOCTI.

JloTpuMaHHs aKaJeMiqHOi JOOpOoYecHOCTI 3700yBadaMu rependadae: caMOCTiHHE BUKOHAHHS
HaBYAJIbHUX 3aB/IaHb, 3aB/IaHb IIOTOYHOTO Ta IiICYMKOBOTO KOHTPOIIIO PE3yJIbTaTiB HaBYaHH (1151 0ci0
3 0COOJIMBUMHM OCBITHIMH TIOTpeOaMH 115l BUMOTA 3aCTOCOBYETHCS 3 YPaxXyBaHHIM iXHIX 1HIUBIAyaIbHUX
noTped 1 MOXKJIMBOCTEN); MOCWJIAHHA Ha JpKepena iHQopmarlii y pasi 3amo3uyeHb i1ed, TBepIKEHb,
BiZIOMOCTEH; TOTPUMaHHSI HOPM 3aKOHOJIaBCTBA MPO aBTOPCHKE MPaBO.

[Tin dyac oIiHIOBaHHA pe3yJIbTaTiB HaBYaHHS CTYJEHTU HE KOPHCTYIOTbCS 3a00pPOHEHHMHU
3acobamu (MOOUTbHUI TeneoH, IJIAHIIET, KOHCIEKT, HaByallbHa JiTepaTypa, IHIIl JpKepela
iH(popMarii, B ToMy 4yKcii [HTepHeT-pecypcH), CaMOCTIHHO BUKOHYIOTh 3alIPOIIOHOBAHI 3aBJIaHHS.

IMoaiTuka mwoao AelJIaliHiB Ta MepecKJIAaHHSA

Sxmo 3100yBau BHUIIOi OCBITM OyB BIJCYTHIM Ha 3aHATTAX 3 OyJb-AKOi MPUYMHM, BiH/BOHA
BHBYAIOTh TEOPETHUYHUN MaTepiaj CaMOCTIHHO BHUKOPHUCTOBYIOUM HaBYallbHI MOCIOHHMKH, KOHCHEKTH
JIeKII1}, BAKOHYIOTb BC1 3aBAaHHS JUIs ayIMTOPHUX 3aHATh, BC1 JoOMalllHi 3aBaaHHs. [Ipo3BiTyBaTHCS PO
BUKOHAHHS 3aBJaHb MOXXHA i1 4ac KOHCYJIbTAlil, OJJHOYACHO INPH IBbOMY 3 SICYBaTH HE3PO3yMiJi
MOMEHTH, 33J]aTH 3alIUTaHHS BUKJIAJauy.

[TepecknaganHs MOIYJIbHUX KOHTPOJIBHUX POOIT HE MOMYCKAEThCA. [HAMBIyanbHI 3aBIaHHS, K1
3/1AI0ThCS 13 MOPYIIEHHSIM TEpMiHIB 0€3 MOBaXHUX MPUYHMH, OLIHIOIOTHCS HAa HIDKYY OLIHKY (Oamu
OynyTh 3HMKeH1 Ha 10%).

OnuryBaHH#A

[To 3aBepiIeHHIO Kypcy CTyAeHTaM OyJ/ie HaJaHO aHKETY-OI[IHKY 3 METO OILIIHIOBAaHHS SKOCTI
Kypcy.

PexomenpoBaHna Jiiteparypa

OcHoBHa JiTepaTypa

1. Cobuyk B.B., Kanpuyk [.B., Unuypin O.B., XKuramno T.B. Po3s’s3yBanHs 3a1a4 aHami3y Ta
nudepeHIiaTbHUX PIBHSAHL 3aco0amMu KoMilT totepHoi anreOpu Mathematica. Jlynpk: BonwHChKHIA
HallloHAIbHUH yHiBepcuTeT imeHi Jleci Ykpainku, 2021. 323 c.
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Kpemenuyk, 2025. 166 c.

3. Kanycrsa O.B., KacimoBa H.B., Jloseiikin 1O.B., Cykperna A.B., ®emopenko [O.B.
HudepennianbHi piBHIHHS: 3a7a4i, METOJU PO3B'S3yBaHHs, KOMIT'IOTEPHUH TpakTUKyM. HaBd. mocioH.
K., 2023. 135 c.

4. Toi T.II., Maxueii O.B. /ludepenmianbai Ta iHTETpanbHi piBHAHHS. [BaHO-DpaHKIBCHK :
Cimuk, 2012. 352 c.

5. Ton T.II., Komau M.I., ®enak 1.B. Habnmxeni metonu po3B’si3yBaHHS audepeHIiabHUX
piBHsHb. HaBuanpbHUN MOCIOHUK I CTYNCHTIB HANPsMIB MIATOTOBKU “‘MaTeMaTHKa’ Ta “NMpUKIagHa
maremaTka’. IBaHo-®DpankiBchk: BumaBHmvo-nuzaiiHepcekuil Bimgin Llentpy iHpoOpMamiiHux
TexHoJorii [IpukapnaTchkoro HaliOHAILHOTO YHIBepcUTeTY iMeH1 Bacuns Credanuka, 2010. 148 c.

6. Cawmoiinenko A.M., Ilepectiok M.O., I1apactok 1.O. udepennianshi piBasuus. [ligpydnux.
2-e Buganssa. Kuis: JIn6igs, 2003. 600 c.

7. Camoiinenxko A.M., KpuBomess C.A., Ilepectiok M.O. [udepenHmianbHi piBHIHHA Yy
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JonaTkoBa Jiteparypa

1. Kpuommus O.A., [lepectiok M.O., Bypum B.M. ludepenuianbhi Ta iHTErpagbHi piBHIHHS.
K.: JInbigs, 2004. 408 c.
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303 c.
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