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®opma Ne H - 3.04

1. Onuc HAaBYAJILHOI AUCHHUILIIHA
MaTteMaTHKA IS EKOHOMICTIB

(Ha3Ba)

I'aay3b 3HaAHb, HAPSIM MIATOTOBKH, CIENiAJIbHICTh, OCBITHIH CTYNiHb

OCBiTHI# CTYHiHb

OakanaBp

(OakanaBp, marictp)

I"any3b 3HaHB

20 «ArpapHi HayKy Ta MPOJAOBOJIbCTBO

CrerianpHICTh

205 «JlicoBe rocmomapcTBO»

(ummdp i Ha3Ba)

OcBiTHA porpama

bakanasp

XapakTepucTHKA HABYAJIbHOI M CHUILTiHA

Bug O06o0B’s13K0Ba
3arajibHa KUIBKICTh TOINH 120
Kinbkicts kpeautiB ECTS 4
KinbkicTh 3MICTOBUX MOJTYJIIB 2
Kypcosuii mpoekt (podoTa) -

(SIKIIO € B pOO0YOMY HaBUAIIBHOMY ILIAHI)

dopma KOHTPOJIIO Ex3amen

IMoka3HUKH HABYAJIBbHOI M CIUIJIIHYU 1151 IEHHOI Ta 3204HO0i ()OpM HABYAHHS

neHHa (hopMa HaBYaHHS 3a04Ha (popMa HaBYAHHS
Pik miarorosxu 1
CemecTtp 1 1
JlekmiiHi 3aHATTA 30 ron. 4
[TpakTuy4Hi, CEeMiHAPCHKi 3aHATTS 45 ron. 8
JlaGopaTopHi 3aHATTA - -
CamocrtiitHa pobota 45 rop. 108
[HnMBITyanbHI 3aBIaHHS - -
KinpKicTh THXKHEBUX TOIUH -
IUTS ICHHOT (popMU HaBUAHHS:
ayIUTOPHUX S roj.
caMOCTItHOT poOOTH CTyeHTa — 3 ron.




2. MeTta T2 3aBJAaHHA HABYAJIbLHOI JUCHHUILIIHA
Metorw HaByaiabHOI IUCUUIUIIHM «Buma Mmarematuka» € (GOpMYBaHHS Y
CTYJEHTIB 0a30BMX MAaTeMATHYHUX 3HAHb JJIS BUPIIMICHHS 3aBlaHb y TpodeciitHii
JISJIBHOCTI, BMiHb AHAJIITHYHOTO MHMCJICHHS Ta MaTeMaTUYHOro (opMyJTrOBaHHS
npodeciiiHux 3aAa4, 1[0 BUHUKAIOTh Y IPOLIEC] YIIPABIIHHS.

OcHOBHMMM 3aBJaHHSIMH BHBUYCHHS IUCHUIUTIHM «Buia maremaruka» e:
HAaOyTTS CTYJAEHTaMH 3HaHb 3 OCHOBHHMX PO3IUTIB BHIIOI MaTeMaTHUKH, TOBEIACHHS
OCHOBHHUX T€OpeM, (OpMYyBaHHS MOYAaTKOBUX YMIHb: BUKOHAHHS /1 Ha/l BEKTOpaMH,
MaTpPULSIMUA, OOYMCIICHHS BU3HAYHMKIB; PO3B'SI3yBaHHS CHCTEM JIIHIHWHUX PIBHSHB;
JOCTIKEHHST (OpM 1 BIACTUBOCTEH NPSIMHUX Ta IUIONIUH, KPUBUX 1 TOBEPXOHb
JPYroro MOpsiAKY; 3HaXOJKEHHS IPAaHHULIl CTENEHEBO-TIOKa3HUKOBUX (DYHKIIIi.

VY pe3ynbTaTi BUBYEHHS HABYAJIBHOI AWCIMIUIIHU CTYJICHT MOBUHEH OBOJIOITH
KOMIIETEHTHOCTSIMM

3a2a1bHUMU:

3K 1.3gaTHicTh peaizyBaTH CBOi MpaBa 1 000B’SI3KM SIK YJ€Ha CyCIIbCTBA,
YCBIJOMIIIOBATH  IIHHOCTI TPOMAASHCHKOTO  (BUIBHOTO JIEMOKPATHYHOTO)
CYCIIUJIbCTBA, Ta HEOOXITHICTh HOro CTaJoro PO3BUTKY, BEPXOBEHCTBA IpaBa,
npaB 1 CBOOO/I JIFOIMHU TPOMAJITHUHA B Y KpaiHi.

3K 2. 3partnicte 30epirati Ta NPUMHOXYBAaTH MOpPaJbHI, KYyJIbTYpHI,
HayKOB1 I[IHHOCTI 1 JOCATHEHHSI CYCIIJIhLCTBAa HA OCHOBI PO3YMIHHS ICTOpii Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00J1acTi, i1 MiCIlS y 3arajibHii crucTeMi
3HaHb MPO TPHUPOJY 1 CYCIHUIBCTBO Ta y PO3BUTKY CYCHUILCTBA, TEXHIKH 1
TEXHOJIOr'1i, BUKOPUCTOBYBATH PI3HI BUAM Ta (POPMHU PYXOBOi AKTHUBHOCTI IS
aKTUBHOIO BIATIOYMHKY Ta BEJACHHS 3/I0POBOT0 CIIOCOOY JKUTTH.

3K 6. 3gaTHICTB 10 aOCTPAaKTHOTO MHUCIJICHHS, aHaJIi3y Ta CUHTE3Y.

3K 7. 3nanHs Ta pO3yMiHHS MPEIMETHOT 00J1aCTi Ta pO3yMiHHSA Mpodecii.

3K 8. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYyAIlIsX.

3K 9. 3gaTHICTh BUMTHUCS 1 OBOJIOIBATH CYYaCHUMU 3HAHHSIMH.

3K 11. HaBuuku 3aiiicHeHHs 6€3M1€YHOT TISITBHOCTI.

3K 12. 3parHicTh 10 nouyKy, oOpoOeHHs Ta aHami3y iH(opmalii 3 pi3HUX

JUKEpen.

CK 1. 3pgaTtHicTh 3aCTOCOBYBAaTHM 3HAaHHS 1 yMIHHS JIICIBHUYOI HayKu M
MPAKTUYHUI TOCBIJl BEJIEHHS JIICOBOTO TOCIIOIapCTBA.

CK 2. 3parHicTh NPOBOJIUTH JICIBHUY1 BUMIPIOBAHHS Ta AOCIIIKEHHS.

CK 3. 3paTHiCTh BUKOPHMCTOBYBAaTH 3HAHHS W TMPAKTUYHI HABUYKHU IS
aHa13y O10JIOTTYHUX SIBUIIL 1 TIPOIIECIB, O10METPUIHOI OOPOOKH JTOCIITHUX
JAHUX Ta X MAaTEMaTUYHOT'O MOJICITFOBAHHS.

CK 4. 3paTtHicTh aHaNI3yBaTH CTaH JIepeB, JIICOCTAaHIB, OCOOJMBOCTI iX
pPOCTY 1 PO3BUTKY Ha OCHOBI BHUBUCHHS JOCIIJHUX JIaHUX, JITEPATypHUX
JoKEepes Ta HOpMaTUBHO-/IOBIIKOBUX MaTepiaiB.



IIporpamui pe3yjibTaTH HABYAHHA:

3HAHHA:
1. OcHOBHUX IMOJ0KEHD BUII[OI MATEMATHKHU
2. 3wmicTy 6a30BHUX IMOHATH 3 BUIOI MaTEeMAaTHUKH Ta 3aCTOCYBAaHHS iX J10 MOOYIOBH
MaTeMaTUYHUX MOJICICH
3. 3acTOCOBYBATH BIJMOBIIHI MaTEeMAaTUIHI METOAW Ta MOZEI JUIsl BUPIIICHHS 3a/1a4
JIICIBHUIITBA.
4. 3acTocoByBaTH HaOyTI TEOPETUYHI 3HAHHS JIJIS PO3B’sI3aHHS IPAKTUYHUX 3aB/IaHb
Ta 3MICTOBHO IHTEPIPETYBATU OTPUMAaH1 pe3yIbTaTH.
5. BMiTu aOCTpakTHO MHCIWTH, 3aCTOCOBYBATH aHAJI3 Ta CUHTE3 JJIsl BHUSBJICHHS
KIIFOYOBUX XapPAaKTEPUCTHK  CHUCTEM pI3HOTO PIBHA, a TaKOX OCOOJIMBOCTEH
MOBEIIHKH iX CyO’€KTIB.

Yminna:
1. ®opmynroBaTH HAWTIPOCTIII MPUKIIAIHI 3a7a4i 1 OyayBaTH MaTeMaTH4HI MOl
peasbHUX 00’ €KTIB 1 MPOIIECIB, 10 B HUX MPOTIKAIOTh;
2. Po3po0asT paiioHalbHI METOAM JOCIHIIKEHHSI CTBOPEHUX MOJENEH, MPOBOAUTH
X sIKICHE Ta KUJIbKICHE JOCIIIKEHHS,;
3. Po3pobnatu moseni JicoBoro 0anaHcy, aHami3yBaTH BUKOPUCTaH1 YNHHUKH;
4. Po3po0:sTi afieKBaTHY MaTeMaTUYHY MOJIeNb MPUKIIATHOT 331241 Ta 3HAXOAUTH ii
PO3B’SI30K METOJaMHU MaTEeMaTUYHOTO aHAITI3Y;
5. ApryMeHTOBaHO BIJICTOIOBATH CBOI NOIJISAU Y PO3B’si3aHH1 Npo(deciiHUX 3aBAaHb;
6. [IpuitmaTy OOTpyHTOBAHI PIIIEHHS Ta HECTH BIATOBIAAIBHICTD 32 PE3YJIbTATH CBOET
npodeciitHol TIAIbHOCTI,
7. JleMOHCTpyBaTH BHUKOHaHHS TpodeciiHMX 3aBAaHb Y CTAHIAPTHUX Ta
HEBU3HAUYCHUX CUTYAIIsX
8. MakcuManbHO CTHCIO 1 3pO3YMLIO BHUKJIAQJaTH OEpXaHl pPe3ylbTaTd Ta Ha iX
OCHOB1 pO3pOOJISATH TPAKTUYHI PEKOMEHAAIlll CTOCOBHO BHOOPY ONTHUMAJIbHOI
CTpaTerii pO3BUTKY KOHKPETHOTO arponpOMHUCIOBOTO KOMILIEKCY;
9. CamocTiiiHO ONaHOBYBaTH HOBI MaTeMaTH4YHI METOAM 1 3aCTOCOBYBaTH iX 0
PO3B’SI3yBaHHSI MPAKTUIHHX 3a7ad.
10. [IposBnsATH OBary 10 iHANBIAYaIbHOTO 1 KYJIbTYPHOTO PI3HOMAHITTS
11. TlposBisgtTu mnpodeciiiHy TOJEPaHTHICTh O BHUSABJICHHS aJIbTEPHATUBHHUX
MPUHIIUITIB
12.  Jliatu y BIANOBIZHOCTI 3 TPHUHIIUIIAMU COIIATBHOI BIAMOBIAAIBHOCTI Ta
I'POMAJITHCHKOI CBIIOMOCTI
13. VYnpaBnsTu cBOiM HaBYaHHSIM 3 METOIO caMopeatizallii B mpodeciiiHiii cdepi.



IIporpama HaB4YaJIbHOI TUCUMUILTIHA

3micToBuuii Moy b 1. TloyaTkm MaTeMaTH4YHOr0 aHAJI3y.

Tema 1. ®dyHkiris.

OyHKIIIS: 03HaYeHHS, 00jacTh Bu3HA4YeHHS. [lonarts dynkimii. CmocoOu 3aBaaHHS
¢bynkuii. Dyskuoii, 3agani  HeaBHo. OOepHeHi ¢yHkuii. @yHkuii, 3agaHi
napametpuyHo. Halinpocrimii BractuBocTi GyHKIiii. OCHOBHI elleMeHTapHi (yHKIIII,
ix BmacTuBOCTI Ta rpadiku. Crnocodu 3amanns. O0epHeH1, CKIaAeH1, TapHi, HENapHi,
nepioanyHi QyHKIII.

Tema 2. I'panuus ¢pyukuii. HenepepBHuicTs yHKii.

['panuns Gynkmii B Touri. ['panuiis GyHkIli Ha HeckiHUeHHOCTI. HeckiHueHHO
BEJIMKI I HECKIHYEHHO MaJjli BEIMYUHM, iX BIACTUBOCTI. OCHOBHI TEOpPEMH PO
rpanuii. Tunu HeBU3HAYEHOCTEN 1 criocoOu ix po3kputts. [lepma it npyra uygoBi
rpanutli. [TopiBHSHHS HECKIHYEHHO ManuX BeluuuH. OTHOCTOPOHHI TPAHMIII.
[Ipupoctu aprymenty i pynkiii. HenepepBHictb GpyHkuii. OCHOBHI TEOpEMH MPO
HenepepBHi QyHKIT. Touku po3puBy Ta iX kinacudikamis. AcumnToru rpadika
dbyukii. JIokanpH1 ¥ r100aabHI BIACTUBOCTI (DHKIIIM.

Tema 3. Iloxinna ¢pynkuii. {udepennian pynkuii

Ta6muig noxigaux. ['eomeTpuyHniA, CKOHOMIYHUIN Ta MEXaHIYHUH 3MICT IOX1THOI.
[ToxigHa ckiaaeHoi, 00epHeHoi, HesIBHO 3a7aHoi ¢yHKIii. Jlorapudmiune
nu(epeHIIIOBaHHS.

3micTtoBHMiT MoayJb 2. {ndepenuiagbie Ta iHTErpajbHe YUCJICHHS

Tema 4. BukopucTaHHS MOXIAHOI AJIs1 AOCTiTKEeHHS DyHKIILI.

Hocnimxenns ¢yHKiii Ha MOHOTOHHICTh. EkcTpemymu dynkiin. Haitbinbie i
HaliMeHIIe 3HayeHHs (QyHKIIT Ha TpoMDKKY. HampsiM onmyKJIOCTI ¥ TOYKH NEpEruHy
rpadika ¢pynkmii. Cxema mocmimkenHs QyHKIli Ta moOyaosu ii rpadika. HaiOubie
Ta HalMeHIIe 3HaYeHHs PYHKIII1 Ha BIJIPI3KY.

Tema 5. HeBu3nauenmii interpaJ.

[ToHsTTS MIEPBICHOT Ta HEBU3HAYEHOTO 1HTErpaja. Bi1acTUBOCTI HEBU3HAUEHOTO
iHTerpana. Tabnuis ocHOBHUX iHTerpaiiB. OCHOBHI METOIM IHTETPyBaHHS.
[aTerpyBanHs ApoOOBO- parioHanbHUX (QYHKLIN. [HTErpyBaHHS BUpa3iB, 10 MICTATh
TpUroHoMeTpuuHi QyHKIII. [HTerpyBaHHs NeSIKUX ippaliioHATbHUX (DYHKITIH.
Teopema Komri. [ToHsTTs po iHTErpany, siki «He OepyThCs».



Tema 6. Busnauenmii iHTerpaJs. 3acTocyBaHHsI BHM3HA4YeHOr0 iHTerpajia Jo
reoOMeTpUYHMX 3a/1a4

3amayi, 10 MOPUBOJATH 1O TMOHATTS BHU3HAYEHOro i1HTerpana. O3HaueHHs
BHU3HAYEHOI'0 1HTErpajga. YMOBHU ICHYBaHHS BHM3HAUEHOro iHTerpana. BriactuBocTi
BU3HAUYeHOro iHterpansa. OIiHKa BHU3HAYEHOro IHTerpajia. TeopeMu HpoO OILIHKY.
Teopema mpo cepenHe 3HaueHHs GQyHKINi. Bu3HaueHuid iHTErpan i3 3MIHHOIO
BepxHBOIO Mexero. Dopmyna HeroTtona-JIeitOHia. Metoau o0YMCIeHHS BUBHAYCHUX
iHTerpaiiB. 3acTOCYBaHHA BHU3HAYEHOrO 1HTErpajga s  OOYMCIIEHHS IUIOIL]
IUIOCKUX (IryT Ta B IMHAMIYHUX MPOIECaX.

Tema 7. IndepenuiajbHi piBHAHHSA

3amaya 1 teopema Komi. Tpu tumm [IP mepmioro mopsnky: 3 BiJOKpeM-
JIOBAHUMH 3MIHHUMHU, OAHOPiAHI, JiHiMAHI.  JliniiHl [P II-ro mopsaky 31 ctanumu
KoedirienTaMu



4. CTpyKTYpa HaBYAJbHOI IUCHUILTIHA

KinekicTs roauu

HasBu 3micToBUX JeHHa popma 3aouna ¢opma

MOJIYJIIB 1 TEM yYCBhOI'O y TOMY YHCII1 yCBhOTO y TOMY YHCI1

J

II

11a6

H1 | C.p.

i |

II

1a0

1H1I

c.p.

1

2

3

4

5

6 | 7 8

9

10

11

12

13

3MicTOBHMIT MOTYJIb

1. IlouaTkn MaTeMaTH4

HOI'0

a”ajuizy

Tema 1. OyHkIis.

10

4

4

Tema 2. I'pannns
byHKIIii.
HenepepsHicTh
dbyHKIIii.

22

6

10

16-

Tema 3. IToxinHa
byHKIIii.
Hudepenmian
byHKIi

12

Pazom 3a
3MICHO8UM
Mmooynem I

44

12

18

10

3MicTOBHMIT MOTYJIb

2. JlndepeHuiajibHe Ta iHTErpajbHe YMCJIEHHS

Tema 4.
Bukopucranns
MOX1THOT IS
TOCIIIKEHHS
GyHKIIT .

20

6

10

4 -

1

Tema 5. O3HaueHHA
NEepBiCHOI Ta
HEBHU3HAYEHUN
iHTETpa.

20

12

Tema 6.
Busnauenui
1HTEerpall.
3acTocyBaHHs
BU3HAYEHOTO
iHTEeTpaNa 10
T€OMETPUYHHUX Ta
€KOHOMIYHHUX 3a7a4

14

12

Tema 7.0O3HaueHHS
JP I-ro mopsaxy.

14

10

Tema 8. Jlinitini [IP
[I-ro mopsiaky 31
CTaJTUMU
koedirieHTaMu

Pa3zom 3a
3Micmoeum
Mmooynem 2

76

22

31

23 |80

72




| Yeboro roaun | 120 30 | 45 | | 145 |- (4]8 |- |- |108]
5. Temu NpakTHYHMX (CeMiHAPCHLKHUX) 3aHATH
No Hasga tremu KinbkicTh
3/m ['onuu
5 | Tema 1. 3actocyBaHHs (YHKIIH B €KOHOMIYHIHN Teopii. 4
6 | Tema 2. I'panuns ¢ynkuii. HenepepBHicTbh QyHKIIII. 10
7 | Tema 3. [loxixgna ¢ynkuii. ndepenmian pyHKmii 4
8 | Tema 4. BukopucTtaHHs NOXiAHOT IS JOCTIKeHHS (QYHKLIT Tpu 10
PO3B’s3aHHI 3a/1a4 €KOHOMIYHOTO Ta YIPAaBIIHCHKOTO XapaKTepy.
9 | Tema 5. O3HaueHHs NEPBICHOI Ta HEBU3HAYEHUH 1HTETpaJl. 8
10 | Tema 6. Busznauenwuii interpai. 3acCTOCyBaHHS BU3HAUEHOT'O 6
1HTErpaja 0 TeOMETPUYHHMX Ta EKOHOMIYHUX 3a]a4
11 | Tema 7.03nauenns [P I-ro nopsaky. 4
12 | Tema 8. Jliniitni AP II-ro mopsaky 3i cranumu xoedimieHTaMu 3
2
6. Camocriiina po6oTa cTy1eHTa
KinekicTs roguu
Ne oo
Buou camocmiitnoi pooomu
3/n JIeHHa
3ao4Ha popma
dbopma
1 2 3 4
3microBuii MoayJib 1. [loyaTkn MaTeMaTHYHOIO aHAJII3y
3microsuuii moxyan 2 JIudepeHnianbHe Ta iHTerpajbHe YUCICHHSA
BuBueHHs JieKIiHHOr0 MaTepiany 2 -
Tema 1. 3actocyBanHs QyHKIIH B EKOHOMIUHIH Teopii.
CamocrTiiiHe onpanOBaHHs NUTaHb JeKuiii: ['padiku pyHKIiH
1 MpaxkTnuyne 3ansarTs . [liAroToBKa TEOpPETUYHOI YAaCTHHU MPAKTHUYHOTO
3aHATTS
Jomamne 3aBaanusi. OmnpaioBaHHs  OOOB’SI3KOBOi Ta J/10aTKOBOI
JiTepatypu 1o Temi. Po3B’s13aHHS 3aBlIaHb
BuBueHHs JeKLiHHOr0 MaTepiany 6 -
5 Tema 2. I'pannns ¢ynkiii. HemepepsHicTh QyHKITI.
CamocTiiiHe onpanOBaHHs NN TAHb JICKIiH:
HenepepBHICThQYHKITT
BuBueHHs JekuiiiHOro maTtepiary 4 -
3 Tema 3. Iloxigna pynxmii. Audepenmian GyHkii
CamocriiiHe onpamwBaHHs NUTaHb Jekdii: [loxigHa BUIUX TOPSJIKIB.
Hudepenuian GpyHkiii.




MpaxkTnyne 3ansarTs . [liAroToBKka TeOpeTUYHOI YACTHHU MPAKTUIHOTO
3aHATTS

Homamue 3aaanus. [ligrotoBka pedepary 3a TEeMOIO MNPAKTUYHOTO
3aHTTA. OnpaiioBaHHsd 000B’S3KOBOI Ta J10AATKOBOI JIITEPATYpH 1O TEMI.
BuBuenns tabmumi noxiguux. Po3s’s13aHHs 3aBIaHb

3microsuuii moxyan 2 JIudepeHuianbHe Ta iHTerpajibHe YUCICHHSA

BuBueHHs JIeKIiHHOI0 MaTepiany

Tema 4. BukopuctanHs mnOXigHOT Ui IOCHDKCHHS (QYHKINI TpU
PO3B’sA3aHHI 33]]a4 €KOHOMIYHOTO Ta YIPABIIHCHKOTO XapaKkTepy.
CamocriiliHe omnpamwBaHHs mnuTaHb Jekuii: [loBHe mgocmimKeHHS

byHKIiT

4

MpaxkTnune 3ansarTs . [liAroroBka TeOpeTUYHOI YACTHHU MPAKTHUYHOTO
3aHATTS

Jlomamne 3aBaannsa. Po3p’s13aHHs 3aB1aHb

BuB4eHHs JeKUiifHOr0 MaTepiary

Tema .5 O3HaueHHs NEPBICHOI Ta HEBU3HAYEHUI 1HTETpal

CamocTiiiHe ompamwBaHHs NUTaHb Jeknii: Meroau iHTErpyBaHHS.
OmpairoBadHsi 000B’SI3KOBO1 Ta TIOAATKOBOI JIITEPATYPH T10 TEMI.

MpakTuyne 3aHaTTa . [liAroToBKa TEOPETUYHOI YACTMHU NMPAKTUYHOTO
3aHSTTA

Jomamue 3aBaaHHs. [liAroToBKa mpe3eHTaIlii 3a TEMOK MPAKTUIHOTO
3aHATTS. PO3B’s13aHHS 3aB/IaHb

BuBueHnHs JekuiifHoro marepiaJy

Tema 6. BU3HauUEHMI iHTETpaj

CamocriliHe  onmpaumoBaHHs  NUTaHb  Jekmii:.  OnpanroBaHHA
000B’s13K0BO1 Ta JOAATKOBOI JITEPATypH 11O TEMI.

MpaxkTnuyne 3ansarTs . [liAroroBKka TeOpeTUYHOI YACTHHU MPAKTHYHOTO
3aHATTS

Jomamne 3aBaanus. IliirotoBka mpeseHTamii 3a TEMOIO MPAKTUYHOIO
3aHsTTA. PO3B’s13aHHSI 3aBaHb

BuBueHHs JTeKLIiHHOr0 MaTepiany

Tema 7 . Jliniiini [P I-ro mopsiaky

CamocrTiiiHe onpanoBaHHs NUTaHb JeKlii: OnpamroBaHHI
000B’sI3KOBO1 Ta JI0JIATKOBOT1 JIITEPATYPH IO TEMI.

HpaKanHe 3AHATTHA . HiI[l" OTOBKa TeOpeTI/I‘lHOi YaCTHUHU IIPAKTHUYIHOI'O
3aHATTA.

JlomamHe 3aBaaHusA. . PO3B’s13aHHS 3aBIaHb

BuBueHnHs JekuiifHoro marepiaJy

Tema 8. . Jliniitni AP II-ro mopsaaky 3i cranumu xoedinieHTaMu
CamocrTiiiHe onpanOBaHHA MUTAHb JeKUii: OnpaitoBaHHA
000B’s13K0BO1 Ta JOAATKOBOI JITEPATypH 11O TEMI.

IIpaxkTryne 3aHATTA . [[iATOTOBKA TEOPETUYHOI YACTHHU MPAKTUIHOTO
3aHATTA.

Jlomaine 3aBaanns. . Po3B’43aHHs 3aB1aHb

15

Iliozomoeka 00 M00ynbHOT KOHMPONLHOT pOOOMU

Iliocomoexa 00 ex3ameny

Pa3zom




45

7. 3aBaaHHs Aas IHAMBIAYaJbHOI pOOOTH CTY/ICHTIB

[. CTynenT npoTsIroM 3aCBOEHHS JUCIUIUIIHA BUKOHYIOTh 1HIMBITyalbHI pOOOTH 3a
TEMaMHU:

1. 3acTocyBaHHs JIIHIMHOI aareOpu B MEHEIKMEHTI.
2. Jlocnimxenns QyHKIi
3. InTerpan

II. Kommnekc TecToBUX 3aBllaHb KOXKEH CTYAEHT OTPUMYE IOBapiaHTHO, 3pa3oK
HAaBEJICHO.

Moayas 1. EjileMeHTH MaTeMAaTHYHOI0 aHAJi3y

IMuranus 1

. 2 _
He xopucrytouncs rpasuinom Jlomnitans, 3uaiitu rpanumo  lim M
X—5 X —=9x+20

—2
25

3
7,5

12

[Muranus 2

3HAWTH TPAHULIO lim X6

(HEe KopHCTYIOUHCH NTpaBuiiom JlormiTans)
X—>6 VX+3-3

15

8

3,5

-17

6

[MTuranus 3

o i 1 2
3HaANTH TPaHULIIO |Im< 1 x2—1)

x—1
21

0,5

-1,5

2

-3

[Turauus 4

3naiiti oxigny Gynkmii Y = (5x° —cos2x)’

y' =8(5x> —c0s2x)*(5x +5sin 2X)

y' = 4(5x* —c0s 2x)°(10x —sin 2x)

y' = 2(5x* — cos 2x)* (5X +sin 2x)




y' = 4(5x* — cos2x)*(5x* — cos 2X)

[Tutauus 5

3HaiiTH MoXifHy cKiIageHol GpyHKIi Y = arctgy1+x?.

,  2x+1
y:

1+ X2

y' = 2X
L+ X2 + X2

, X
y =
2+ x)V1+ X

y' = 2X
2+ x)V2+ X2

[Tutanns 6
3HaiiTu MoXigHy HesIBHO 3a1aHoil yHkmii X+Iny+y =0
!
=1+ l)
y =L+l
y'=-2y
Y
y = y+1
'—y— 1
y'=y—-2+ v
ITutanus 7

3HalTH NOXiHY MOKAa3HUKOBO-CTeNeHeBoi PyHKIi: Y =sin X9,

y' =sinx**(1+Inx)

y'=sinx9*. 2+—In(5|2n X)
oS’ X
y'=sinx9*. 1+—In(5|2n X)
cos’ X
y' =sinx"¢*. 3+—In(3|2n x)
cos” X
[Turannas 8

3anucaTy piBHSIHHS JOTHYHOI Ta HOpMati 10 kpuBoi Y = f(X) y Tourri
M, (%, Yo)

y—Yo=F(X)(X=Xp); y—}’o:—ﬁ(X—Xo)

y=Yo=f"(X)X=%X); ¥y=-Yo :—%XO)(X—XO)

y=F'"(X)(X=X0); YI—ﬁXO)(X—Xo)

y=f(X)(X=Xp): y:—%(X—Xo)

ITutanus 9




3
3HaiiTi HalibiNbIe Ta HafiMeHIIe 3HAYeH s QYHKIIT Y = % —

3 X% + 2X Ha

N |w

BiJpi3Ky [0;3]

M=5 m=-%

M =3; m:1,52
M:Z%; m:%
M=15; m=-2
M:%; m=0
[Turanas 10

3anmcatu hopmyny s audepeniiiana 100yTKy 1BoX QyHKIN

d (u -V) — vduv—zudv

d(u-v)=vdu+ udv

d(u-v)=vdu—udv

d (U -V) _ vduv+2udv

d(u-v)=udv—vdu

IMuraunas 11

3HalTH IHTETpal lel—sinz Xadx .

sin2x+C

cosx+C

sinx+C

cos2x+C

cos’x+C

IMTuranus 12

3HalTH IHTErpa _[ (Inx)? . &

1
3In° x

In|inx|+C

In3
3 +C

2(1+Inx)°*+C

3In®x+C

IMuranus 13

3HalTH IHTETpal J. cos® xdx

sin® x

sinx — +C

1
—cosx+§cos3x+c

] 2 .
sinx+—=sin®*x+C




COSX 4+ oS X +C

5.
—cosx+§s|n3 X+C

[Turaung 14

3anucaTu GopMyiy iHTErpyBaHHS YaCTHHAMM

fu°dv:u-v+jv-du

ju-dv:u-v—jv-du

fu-dv=u-v-[vidu

ju-dv=u-v+jv2du

[Turaunag 15

3 ZI0TIOMOT 010 SIKOT MMiZICTAHOBKH PalliOHANII3ye€ThCS 1HTETpal BULY

[R(X, VX, ... Ux)dx?

X=t>1e S=mM+...+Nn

X =t° , 1e S — 100yTOK MOKa3HMUKIB KOPEHIB

s . . . .
X=1", ne S — HaiimeHIIe CriIbHE KpaTHE MOKA3HHUKIB KOPEHIB

t=x>,1e S=M+...+n

t=x°,1eS - N00YTOK MMOKa3HUKIB KOPEHIB

ITutanus 29

3amucatu popmyny Hetotona-Jleit6uruus, sxmo F(X) meppicna nna f(X) .

f f (x)dx = F(a) - F(b)

a

f f (x)dx = F(b) — F(a)

a

f f (x)dx = F(a) + F(b)

a

_lff(x)dx= F(a)-F(b)

a

ITutansas 30

1

OOGuHCIHTH IHTErpa j X -e*dx
0

N W

ailno

[
o
ul

=~




8. MeTtoau HAaBYaAHHSA

Jlist 3acBO€HHS Marepiany TmependadyeHO Taki BHAM 3aHATh: JIEKIT 3
€JIEeMEHTaMH JI1aJiory, MPaKTH4YHI(CEeMIHApChKi), 1HIMBIAyaldbHa po0OOTa, TrpynoBa
pobota. Jlns 3akpimieHHs Martepiany mepemndadaeTbCsi podOTa CTYACHTIB Haj
1HMBIIyaJbHUMHU 3aBJIaHHSIMU, CAaMOCTIMHA poOOTa CTYAEHTIB 3 HAaBYAJIBHOI Ta
CHEL1abHOIO JIITEPaTypolo, MIArOTOBKA TONOBIAEH Ta pedepaTis.

9. ®opmMH KOHTPOJIIO
IIporpama nepenboavae MpoBeAEHHS MOCTINHOTO KOHTPOJIIO 3HAHb CTY/IEHTIB Y
XO[ll TMPAaKTUYHHUX 3aHATh, OINUTYBAaHHSA, BHUKOHAHHS HUMHU KOMIUIEKCHUX
KOHTPOJIBHUX 3aBJIaHb, 3aCTOCYBAHHSA MOZYJbHO-PEUTHHIOBOI CUCTEMU HABUYaHHS
Ta OLIIHKY 3HAHb Ta CKJIAJAHHS €K3aMEHY) MICJsl BUBYEHHS KYpPCY TUCUUILIIHU.

10.Po3noain 6aJiB, siki OTpUMYIOTh CTYJ€HTH

Po3snooin 6anis 3a oxpemumu eremenmamu 3mMicmosux MooyJie ma memoou
HOMOYHO20 KOHMPONIO YCRIUHOCII HABUANbHOT poOOMU CIMYOeHmIg
(Ghopma niocymro6020 KOHMPONIO — 3AJIK (eK3AMEH))

No . . [ToToyHM KOHTPOJIH HABYAIBHOT
. KinbkicTs 6amiB .
3Mic- pOOOTH CTY/ICHTIB
TOBOT .
EnemeHnTH 3MicTOBOTO MOIYIIS .
0 MiHI- | MakKcH- TUXK]ICHD
METOAH KOHTPOJIIO
MOy MaJlbHa | MaJlbHa ceMecTpy
st
3microBuii MoayJs 1.
1. Jlexuiitauit kypc ( 4 Tem 30 40 IIMCbMOBA MOJyJIbHA 1-5
JICKITii) poborta
[TpakTrune 3aHATTA 1. 6 10 K.p. 1
BuznauHuku Buznaunuk [V
MOPSATIKY
ITpakTune 3aHATTA 2. 6 10 K.p. 2
Matpwuiii. MHOXKEHHSI MaTpHllb
[TpakTrune 3aHATTSA 3. 6 10 K.p. 3
Cucremu NiHIHHUX PIBHSIHB, iX OOGepHeHa MaTpuLst
3aCTOCYBaHHS MPHU PO3B’sA3aHHI
€KOHOMIUHUX Ta
yIPaBIiHCHKUX 3aBJaHb.
[lpaktuune  3aHarts  4.-5 12 30 3acToCyBaHHs 4-5
Mopens JleoHTbeBa. €JIEMEHTIB JIHIHHOT
JlocaimkeHHs [IOBEIIHKHA anredpu ans
CIIO>KMBa4a PO3B’sI3aHHA
€KOHOMIUHUX 3aBIaHb.
»
Bcporo 6aitiB o 3MiCTOBHOMY 60 100
.MOJIYJIIO

3MicTOBHHMI MOAYJIb 2.




2. | Jlekuiitauii kypc (8 Tem 15 30 MUChbMOBA MOIYJIbHA 6-15
JICKITIH) poboTa
[TpakTuune 3aHATTA 6. 1 3 00roBOpPEHHs, BUCTYIH 6
3acTocyBaHHs (QYHKIIIN B 3 IOTIOBIISIMU
€KOHOMIYHI} Teopii.
[lpaktuune  3amarts 7 . 4 7 K.p. 7
IMoxigHa b yHKIII.
Hudepenmian hyHkiii
[Tpaxktuune 3anarta 8 ['panuns 5 10 K.p. 8
byHKIii. HenepepsHicTh
byHKITIT.
[TpakTr4He 3aHATTA 9. 10 10 I.P. 3acTocyBanHs 9
Buxopuctanas moxigHOT s MOX1aHOT
OOCHiPKeHHd  (QYHKIIlT  mpu
pO3B’s3aHHI 3amaq
€KOHOMIYHOTO Ta
YIPABIIHCHKOTO XapaKTepy.
[Mpaktuune 3ansatTs 10. 5 10 Kp ,,inTerpan” 10-11
O3HaueHHS MEePBICHOI Ta
HEBU3HAYCHUH 1HTErpaJl.
ITpakTune 3aHATTA 11 20 20 12-13
Busznauenuit 1HTEerpall. I3 IaTerpan
3acTOCyBaHHS ~ BHU3HAYEHOIO
1HTEerpajia 10 TeOMETPUYHHUX Ta
€KOHOMIYHHUX 3a7a4
[Ipaktuyne 3anaTTs 12. 2 ) 00rOBOpPEHHS, BUCTYIIH 14
O3znauenns /P [-ro nopsiaky. 3 JIOIIOBIISIMU
[TpakTrune 3aHATTA 13. 2 5 00TOBOPEHHS, BUCTYIH 15
Jliniitai JIP II-ro mopsinky 3i 3 IOMOB1JIIMU
CTaIMMHU Koe(illi€EHTaMH
Beboro 6altiB 1o 3MiCTOBHOMY 60 100
-MOYIIIO
PeliTUHI cTyeHTa 3 HABYAJIbHOI 42 70
AUCHUJIJIITHHA
3anik(exk3amMeH) 18 30
3arajbHa KUJIBKiCTH 0ajiiB 60 100
IloTOYHMI1 KOHTPOJIb . PeitTunr 3 . .

PeiiTunr 3 Peiitunr ITincymkoB
3micToBn | 3micToBu | 3MicToBM | 3MicTOBM | HaBuambHO | TorolioPO mrpagHA | a aTecTarlis 3a}ram.,Ha
N N . . N i podotu N KUTBKICT
U Moayns | ¥ MOIydb | ¥ MOIynb | ¥ MOMIYINb i poboTn R i R e (eK3aM§H b Gais

1 2 3 4 Ryp AP YK 3aJTiK)
0-100 0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Hpumitku. 1. Biagnosigao g0 «IlomoxeHHS Mpo KPeIUTHO-MOAYJIBbHY CHCTEMY HAaBYaHHS B
HYBill Ykpaiam», 3atBepmkeHoro pekropom yHiBepcutety 27.02.2019 p., pedTuHT CTyaeHTa 3
HaBYaJIbHOT poOOTH R pgp CTOCOBHO BUBUEHHS MEBHOT TUCIUIIIHA BU3HAYAETHCS 32 (POpMyIoro

0,7’ (R(l)gM * K(l)gM + ..

+ Ry KV3y)




Rup = ----mmmmmmmmmm oo oo + Rap - Rure,

Knc

1 N . ) ,
e R( )3M, R(")gM — PEUTHHTOBI OIIHKH 3MiCTOBHX MOyJiB 32 100-0anpHO0 MIKAJOT0;
N — KUTBKICTh 3MICTOBUX MOYJIiB;

K(l)gM, K(n)gM — kinbKicTh kpeauTiB ECTS, nependoadeHnx poOoYMM HaBYAIBHUM ILIAHOM
JUISL BIZITTOBITHOTO 3MICTOBOT'O MOTYJIS;

Kauc = K(l)gM + ... + K(")gM — xinbkicTh KpemutiB ECTS, mepenbadeHux poOOYNM
HaBYaJIbHUM TUIAHOM JIJISl IMCIUILIIHYE Y TOTOYHOMY CEMECTpi;

R jp — peliTHHT 3 10AaTKOBOI pOOOTH;
R yrp — pedTuHr mrpadHUA.

HaBeneny hopmyity MOKHA CIIPOCTHUTH, SIKIIO MPUHHSATH K(l)gM = T K(")gM. Toni BoHa
OyJIe MaTH BUTJISIA

0,7- (RWam + ... + RMsy)
Rpup = ------mmmmmmmmmmmo oo oo + Rap - Rurre.

Peiimunz 3 0o0amkoeoi pooomu R np nonaerscs 10 R yp 1 He Moxe nepesuiryBatu 20
OaniB. BiH BH3HAYa€ThCS JIEKTOPOM 1 HAJAETHCS CTYIAEHTaM pIIIEHHSAM Kadeapu 3a BUKOHAHHA
poOiT, siki He mepeadayeHl HaBYAIBLHUM IUTAHOM, ajieé CIPUSIOTh MIABUIICHHIO DPIBHS 3HaHb
CTYJEHTIB 3 JUCLMILIIHU.

Peiimunz wmpaguuit R yyrp He mnepeBumye 5 OamiB 1 BigHiMaeTbes Bi R gp. Bin
BHU3HAYAETHCS JIEKTOPOM 1 BBOJUTHCS PIICHHSIM Kadeapu Il CTYJEHTIB, K1 MaTepiall 3MiCTOBOTO
MOJTyJIsl 3aCBOIJIM HEBUACHO, HE JOTPUMYBAIUCS Tpadika poOOTH, TPOMyCKaIN 3aHATTS TOMIO.

2. 3rigHo 13 3a3Ha4eHUM [loN0KeHHSIM nid2omoeKa i 3axucm Kypcoeozo npoekmy (pooomu)
omiHEThes 32 100 6anbHOIO MIKAJIOKO 1 Tl ePEeBOAUTHCS B OILIHKH 32 HAI[IOHAJTHLHOO IIKAJIOK Ta

mkanow ECTS.

IlIkanga oninoBanHsA: HamioHaJabHA Ta ECTS

O1iHKa HalloHaJIbHA Peiitunr 3100yBava BUIIO1 OCBITH,
Oanu

Bigminno 90-100

JloGpe 74-89

3a10BUILHO 60-73

He3anoBinpHO 0-59

11. MIACYMKOBI INTAHHHS
1. BU3HaYHUKY MaJHX MOPSJIKIB, iX T€OMETPUYHE TIyMauyeHHS Ta 3B'SI30K 3
CUCTEMaMHU JIIHIHHUX pIBHSHB. 2. B1acTUBOCTI BU3HAYHUKIB. AJreOpaiuHi
JIOTIOBHEHHSI 1 MiHOpH. 3. Po3kian BU3HAYHKKA 32 €JIEMEHTaMHU PsiJika a00 CTOBIIIIS.
4. Matpuui. OcHoBHi o3HadyeHHs. [{ii Hax Matpuiisimu. OOepHeHa MaTpuiis. S.
Cucremu niHIHUX piBHAHb. OCHOBHI O3HaYeHHS. 6. PO3B’s13yBaHHS CHUCTEM JIIHIHHUX
piBHSHB 3a dopmynamu Kpamepa. 7. MaTpudHuit 3anuc CUCTEMH JITHIHHUX PIBHSHb 1
ii po3B’si3aHHs. 8. PaHr maTpuili, MeToau oouKciieHHs. 9. Po3B’3yBaHHs CUCTEM
JiHIMHUX piBHAHb MeToqoM ["aycca. 10.Bekropu 1 miHiiHI a1i 3 HUMHU. Po3kian



BekTopa 3a 6azucom. [Ipoekiist BekTopa Ha Bich. 11. CkanspHuii 100yTOK BEKTOPIB
Ta Horo BiIacTuBOCTI. 12.BexkTopHuil 100yTOK BEKTOPIB Ta MOT0 BIACTUBOCTI.
13.Mimanuii 100yTOK BEKTOPIB Ta Horo BiacTuBocTi. 14.Koopaunatu BekTopa y
POCTOpi Ta JiHINHI Aii 3 BeKkTopamu. 15.Bupa3 ckamsapHoro no0yTky uepes
KOOpJMHATU BeKTOpiB. 16.Bupasz BeKTOpHOro 100yTKY Yepe3 KOOPAUHATH BEKTOPIB.
17.Bupa3z MimaHoro 100yTKy yepe3 KoopaAuHaTH BeKTopiB. 18.I1oHATTS mpo mdiHikO Ta
il piBHsHHA. 19.I1omsipHA cucTeMa KoOpAMHAT Ta MOAPHI piBHAHHSA JiHii. 20.I1psama
Ha TUIoHIMHI. Pi3H1 BUAM pIBHSIHB NpsIMOi HA MUIOMIMHI. 21.3aranbHe piBHSHHS OPAMOi
Ta Woro gociipkeHHs. 22. Kyt Mix gBoMa IpsSIMUMHA. Y MOBH ITapajieabHOCTI 1
NEepPHeHAUKYIIPHOCTI NpsAMUX. 23. MHOXHUHA TIHCHUX YKcesl. MHOKMHM Ha YUCIIOBIH
npsmii. 24.YucnoBi NOCaI0OBHOCTI. I'paHuIIs YMCI0BOI OCIIIOBHOCTI.
25.BnactuBocTi 301kHUX nocaigoBHocTel. 26.ITousartsa Gynkiii. CmocoOu 3aBnaHHs
bynkuin. 27 Knacudikauis eneMentapaux QyHkiii. 28.I'panuns QyHKIII y TOYLI.
29 .I'panung QyHKIl y HecKiHdeHHOCTI. BimactuBocTi QyHKIII# SKi MatOTh TPaHMUIIFO.
30.HeckinuenHo mani ¢yHKIIi Ta ix B1acTUBOCTI. 31.OCHOBHI TeOpeMH MPO TPaHULIl
¢ynkuii. [lepmra Baxxnua rpanuts. 32.110piBHIHHS HECKIHUEHHO MaluX (DYHKIIIH.
ExBiBaJIeHTHI HECKIHUEHHO MaJli . IX 3acTocyBaHHS PH 0OUMCIIEHH] TPAHUIIb.
33.HenepepsHicTh ¢yHKLIi. HenepepBHICTh OCHOBHUX €1€MEHTAPHUX (PYHKIIIH.
34.HeckiHueHHO BeIMKi (PYHKINT Ta X BIACTUBOCTI. 3B SI30K MI>K HECKIHYEHHO
BEJIMKUMH Ta HECKIHUEHHO MaJuMu (QyHKIIsIMU. 35.BIacTUBOCTI HEMEPEPBHUX Y
toull ¢pyHkiii. HemepepBHicts cymu, 1o0OyTKy Ta yacTku. ['panuns ta
HEeNepepBHICTh CKIaAHOI PyHKII. 36.01HOCTOPOHHI IPAHMIII.
OnHOCTOpOHHSHETIEPEPBHICTh. TOUKHU pO3pUBY Ta iX Kiacudikaiis. 37.BaacTuBocTi
GyHKITIH HEeTIEpEePBHUX HA BIAPI3KY: 0OMEKEHICTh, ICHYBaHHS HaWOIBIIOTO Ta
HAMEHIIIOT0 3HAYCHHS, ICHYBaHHS MPOMIDKHUX 3Ha4eHb. 38.Bu3HaueHHs MOXiaHO1
¢GyHkuii. MexaH14HMI Ta reoMeTpruYHUN 3MICT noxiaHoi. 39.1ToxiaHl cymMH, 10OyTKY
ta yactku. 40.IToxigHa ckinanenoi pyukiii. [{udepenmiropanns o6epHeHoT QYHKIII.
41.IToxiani Ta qudepenuiany BUIMX nopsakis. 42. Teopemu @epma 1 Poss.
Teopemu Jlarpanxa i Komri ta ix Bukopuctanus. 43.I1paBumno Jlomitans. 44.YmoBu
3pocTtaHHs Ta cnagaHHs QyHkiii. Touku ekctpemymy. 45.HeoOxiaH1 ymMoBU
exkcTpeMyMmy. JlocTaTHI O3HAKH iICHYBaHHS €KCTpeMyMy. BinimykanHas HaiOUIbIIOro
Ta HaMEeHIIoro 3HayeHHs GyHKIIT Ha BiApi3Ky. 46.locnaimkeHHs GyHKIINA Ha
EKCTPEMYM 3a JOMOMOT 00 MOX1THUX BUILOT0 NOpsAAKy. JocnimkenHs QyHKIii Ha
OIYKJIICTh 1 BTHYTICTh. ToukHU nieperuny. 47. ACUMIITOTH KPUBUX. 3arajibHa cxema
noOyaosu rpadikiB pyHkiiil. 48.1lepicHa. HeBu3HaueHHuii iHTErpa, Horo
BracTuBOCTi. Tabmuist ocHOBHUX (popmyn iHTerpyBanss. 49.besnocepenne
iHTerpyBanHs. HTerpyBaHHsa yacTUHAMU 1 TijcTaHOBKOKO. 50.Bu3Hauenuit inTerpan
Ta HOro BIACTUBOCTI.

12. MeTtoauune 3a0e3ne4eHHs
1. Jleresa B.IIl., Maptunenko M.A., IBanoBa FO.I. Buma maremaruka. [linpyunuk
s crynentiB BH3, I-a vactuna. K.: «UerBepra xBuiis», 2012. — 368 c.
2. Jlere3za B.I1., Maptunenko M.A., IanoBa [O.1. Buma marematuka. Iligpyunuk
st cryaentiB BH3, I1-a wactuna. K.: «UetrBepra xBuis», 2014. — 368 c.

13.Pexomeni0BaHa JiTepatypa
3aKoH00ae4i ma HOPMAMUBHO-RPABOBL OOKYMEHMU



1. 3akon Ykpainu «IIpo pexnamy» (odim. TekcT 3a ctaHoMm Ha 6 mucronana 2012 p.) /
BepxoBHa Pana Ykpainun.— K. — Pexxum noctymy o 3akony: http://zakon.rada.gov.ua/.
2. 3akoH Ykpaiam «[Ipo 3axucT mpaB cnokuBadiB» (0dill. TEKCT: 3a cTaHOM Ha 16
xoBTHs 2012 p.) / BepxoBna Paga Ykpainu. — K.: Bunasaunrso «IIpaBo», 2013. — 48

C.

=

10.

11.

12.

bazosa
Hy6osuk B.I1., FOpux L.I. Buma matematuka. — K.: Buma mkomna. 2004. — 647c.
Jlereza B.I1., Maptunenko M. A., IBanoa 1O.1. Buma matematuka. [linpyunuk
st cryaentiB BH3, [-a vactuna. K.: «HerBepTa xBuisa», 2012. — 368 c.
Jlereza B.I1., Maptunenko M. A., IBanoBa 1O.1. Buma maremaruka. [Tigpyanuk
s ctynentiB BH3, 11-a yactuna. K.: «YeTrBepra xBuss», 2014. — 368 c.
Jlereza B.II., Mapruaenko M.A., IBanoBa [O0.I. Buma wmaremaruka.
Hapuanpauit nocionuk s cryaentisB BH3. K.: «Yersepra xBuisa», 2011. — 664
C.
Jlereza B.II., IsamoBa IO.I. Buma wMaremaruka. Emementn miHifiHOI Ta
BekTopHOI anredpu. Koncnekt nekuii. — K.: HYBill, 2014. — 51 c.
Jlereza B.II., IBanoBa IO.I. Bmma wMmaremartnka. EneMeHnTH aHaITHYHOI
reometpii. Koncnekr nexmiit. — K.: HYBill, 2014. — 42 c.
Jlereza B.II., IBanoBa lO.I. Buma maremaruka. BcTynm n0 mareMatudHOro
anamzy. Koncnex nekiit. — K.: HYbBill, 2014. — 48 c.
Jlereza B.IIL., IBanoBa }O.l. Buma marematuka. udepeHuiaabHe 4YuCICHHS
¢ynkuiid ogniel 3mMiHHOI. Koncnekr nekuiit. — K.: HYbBIll, 2014. — 64 c.
Jleresza B.II., Isanosa 1O.1. Buma matemaTuka. Interpansue ynciaeHHs: QyHKITIH
onuiei 3mMinHoiI. Koncnekr mekmin. — K.: HYBill, 2014. — 75 c.
Cynima LM., KoBtyn LI, Pamuuk I.A. Buma maremartuka, 4. 1. EnemeHntn
JHIAHOT 1 BeKTOpHOI anreOpu. AHanituyHa reomerpid. — K.: HAY, 2003. — 216
C.
Cymnima [.LM., Koty L1, SIkoBenko B.M. Buma matemartuka, Yact.2. Beryn o
MaTeMaTUyHOro aHanizy. JludepeHuianbHe Ta IHTErpajibHE YUCIECHHS (YHKIINA
oxuiei 3minHol. — K.: HAY, 2003. — 297 c.
Cynima .M., Kostyn LI., bareuko H.I'., Hikitrina [.A., SIkoBenko B.M. Bumia
MatemaTtuka. 30ipauk 3ana4. — K.: HAY, 2003, — 218c.

[onomiricna
bopuctok M.M. Meroan4yHi pekoMeHjamii Ta IHAMBIAyalbHI 3aBIaHHS
“Busnaunuku. Martpuii. Cucremn”. — K.: HAY, 2004. — 73 c.
bopuciok M.M., Cxopoxon T.A. IToxigna. 3acrocyBanHs moxigHoi. HaBuansHo-
MeroauyHuii mocionuk s cryaentiB HHI 6i3necy HAY. — K.: HAY, 2004 —
87 c.
Cynima I.M., Koeryn LI., SIlkoBenko B.M., Bewopux A.M., Pyxumo M.A.
HaBuanpHO-MeTONMYHUN TOCIOHMK JUIS BHUBYCHHSA JHCHUILIIHM “Buma
matemaruka”. Po3min “Pagu”. — K.: HAY, 2003. — 77 c.
bopuctok M.M. 3Buuaiini nudepenuiaabHi piBHSHHSA. HaBuanbHO-METOAUYHMIA
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