MIHICTEPCTBO OCBITH 1 HAYKH YKPATHU .
YMAHCBKHUU HAIIIOHAJIBHUU YHIBEPCUTET CAJIBHUIITBA

Kadenpa matematuku i Gpizuku

“3ATBEPJKVIO”

Jbam OCBITHBOI POTPaMH
342// Mapraputa [TAPYBOK
o

« 3/ v eeprce 2022 poky

POBOYA ITPOI'PAMA HABYAJIBHOI JUCIUATLITHA

BUIIIA MATEMATHKA

OcaiTHili piBeHb: nepimii (6akanaBpChKuii)
I'any3b 3Hanb: 09 Biosoris
CnenianabnicTb:091 bionoris

OcsiTHst nporpama: biosoris

®aKyJbTeT: IUI000BOYiBHHUIITBA, €KOJIOTI] Ta 3aXHUCTY POCIMH

Ymansb — 2022 p.



2

PoGoua mporpama 3 HaB4albHOI NAMCUMILTIHM «BHila maTeMaTHka» i 3000yBaviB
Bumoi ocBité crenianbHocti 091 Bionmorisi ocBiTHBOI MPOrpaMu Bionorisi. —YMaHs:
Ymancekuit HYC, 2022.-20 c.

Po3po6uuku: bepesoBchkuit  Bomoxumup CpreniiioBuu, kaHauaar (isHKo-
MaTeMaTHuHMX Hayk, mnpodecop, Jlemenko CaiTiana BaneHTUHIBHA, CTaplIMl

BHUKJIaga4. e
< /7 (Bonomumup BEPE3OBCHKUI)

1/

24 ( Ceitnana JIEIIIEHKO)

7

v

Po6oua mporpama 3aTBep/keHa Ha 3aCi/laHHi kadeapyu MaTeMaTUKH 1 Qi3UKH.

IIpoTokon Bix M » U ,//7 VA 2022 poky Ne _//

-

3aBigyBay KadeapH 21 //N ( Bonoaumup BEPE3OBCBHKUN)

7 7h
« 21 » é(r/ﬁ ViR 2022 poky

CxBaJleHO HayKOBO-METOAMYHOIO KOMICi€l0 (paKyIbTeTy IUIOZI00BOYIBHUIITBA,
eKOJIOTi1 Ta 3aXUCTy POCIIHH

I[Tporokon Bim “ > G'e;//ﬁ 2 1o 2022 poxy Ne £

[onosa / (Anppiiit TEPHABCBHKUI)

« f» & /ﬁ‘)zzcké; 2022 poky

© YHVC, 2022 pik
© B.€. Bepe3zoscekuii, 2022 pik
© C.B. Jlemenko, 2022 pix
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2. MeTa Ta 3aBAaHHA HABYAJILHOI AUCIHUILTIHA

Mera HaBYaJbHOI JMCHMIUIIHM € 3aCBOEHHSA CTYJACHTaMHd  0a30BUX
MaTeMaTHYHUX 3HaHb 1 yMiHb, HEOOXIHMX IIiJI Yac pO3B’S3yBaHHSA 3adad Yy
npodeciifHil  MiSUTBHOCTI, 3a0e3MedyeHHs NPWICTJIUX  JUCIUIUIIH  HEOoOXITHUM
MaTeMaTHYHUM amapaToM. PO3BUTOK y CTYIEHTIB JIOTIYHOTO Ta aJTOPUTMIYHOTO
MUCJICHHA. BUXOBaHHS y CTYIACHTIB yMIHHS CaMOCTIHHOTO  TOIIUPIOBAHHS
MaTEeMaTUYHUX 3HAHb Ta MPOBEICHHS MATEMATUYHOTO aHATI3y MPUKIATHAX 33]1a4.

3aBIaHHSMHU BHUBYCHHS HABYAIBHOI JUCITUTUIIHU €:

* MPUIICTUTH HEOOXITHI TEOPETHYHI 3HAHHS Ta BMIHHA po30OupaTucs y
MaTeMaTUYHOMY anapari;
* JaTH NMEePBUHHI HABMYKH MAaTEMAaTUYHOTO AOCIIKEHHS MPUKIIATHUX 33]1a4;
* PO3BUTOK MaTEMaTHYHOTO MHUCIICHHS;
* BHUPOOUTH HAaBUYKU CAMOCTIHHOTO BUBUEHHS HAYKOBOI JIITEpAaTypu 3 MaTeMaTUKU Ta
11 3aCTOCYBaHHA.
Micne HaBYaJbHOI JUCHMILUIIHA B CTPYKTYPHO-JIOTi4HIi cXeMi MiArOTOBKHM
3100yBaviB BUIIIOI OCBIiTH
Hapuanbsha nucuumiina «Buiia matematuka» € GyHAaMEeHTAIbHOIO, TPEAMETOM
SKOI € 3arajJibHi MaTeMaTH4HI BIACTUBOCTI T4 3aKOHOMIPHOCTI, BUBUEHHSI 3MIHHUX
BEJIMYMH B X B3aEMHOMY 3B’53Ky. Bullla MaTemMaTHKa TiCHO TMOB’si3aHa 3 (i3HKO¥O,
X1MI1€10, O10JIOTI€I0 Ta 1HIIIUMHY HAaBYAJIbHUMHU JUCLIAILIIHAMU.
BuBueHHsT HaBUaNbHO! AWCIMIUTIHU Tiependadae ¢GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB KOMNETEHTHOCTEIi:
InTerpajibHa KOMIETEHTHICTh:
31aTHICTH PO3B’SI3yBaTH CKIIAAHI CEIliani30BaHi 3a/a4l Ta MPaKTU4HI TpodIeMu
B rajysi Olosorii mpu 37iiicHeHH] mpodeciiHol MisIbHOCTI ad0 y MpoLeci HaBYaHHS,
o mnependavyae 3acTOCYBaHHS 3aKOHIB, TEOPiM Ta METOIIB O10JIOTIYHOI HAyKH 1
XapaKTEPHU3YETHCSI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
3arajibHi KOMIIETEHTHOCTI:
3K04. 3natHicTh 10 TONIYKY, 0OpOOIeHHS Ta aHamizy iHGopMarlii 3 pi3HUX JHKEped.
3KO08. 3natHicTh 10 a0CTPAKTHOTO MUCIICHHS, aHATI3Y 1 CHHTE3Y.
CrneniagabHi ((paxoBi, mpeaAMeTHI)KOMIIETEHTHOCTI
CKO1. 3natHicTh 3aCTOCOBYBATH 3HAHHS Ta BMIHHS 3 MaTe€MaTUKH, (Pi3UKH, XIMii Ta
IHITUX CYMIKHUX HAyK JIJIsl BUPIIICHHS KOHKPETHUX O10JI0TTYHUX 3aB/IaHb
BHacnigok BUBYEHHS HABYAIBHO! AMCHUILIIHU CTYACHT Ma€ MPOJAEMOHCTPYBATH
MPOrpaMHi pe3yIbTaTH HABYAHHS
[TPO3. IlnanyBaTh, BUKOHYBAaTH, aHAJI3yBaTH JaHl 1 MPE3EHTYBATU pPE3ylbTaTU
eKCIIEPUMEHTaJIbHUX AOCTIIKEHb B Tay3i 0610J10r11.
[TP06. 3acTocoByBaTH MOJIETi, METOIU 1 JaH1 (Di3UKH, XiMii, €KOJIOTii, MATEMATHKHU y
npoleci HaBYaHHA Ta 3a0e3nevueHHs MpodeciiHoT AIsITBHOCTI.
[1PO7. Bonoxitu mnpuitomMaMu CaMOOCBITH 1 CaMOBJOCKOHAJICHHS. Y MITH
MPOCKTYBAaTH TPAEKTOPIt0 MPOPECIHHOTO POCTYy W  OCOOUCTOTO  PO3BUTKY,
3aCTOCOBYIOYHM HAOyT1 3HAHHS.



3. IIporpama HABYAJIbHOI TUCHHUILTIHA

Monayas 1.

3microBuit Moy b 1. EleMeHTH JIiHIHHOI aJre0pu, BEKTOPHOI ajredpu,
AHAJITUYHOI reoMeTpii

Tema 1. Buznaunuxu ma ix énacmusocmi. Mampuyi. Cucmemu JiHIUHUX DIGHAHD.

[Ipenmer maTeMaTuku. [CTOpUYHUI PO3BUTOK MAaT€MATUKHU, 11 3HAYEHHS, 3B S30K 3
IHIIMMU HayKamMu. BU3HAYHUKH, iX OCHOBHI BJIACTUBOCTI. MHOXEHHS BU3HAYHMUKIB.
MiHopu 1 anreOpaiuHi JomoBHEHHsA. P03B’s3yBaHHS CHCTEM JIHIMHUX PIBHSHL 3a
npaBwiamu Kpamepa. Ilonarrs wmatpuil. Buaum wmatpuns. JliHiMHI omeparii Haj
MaTpuisiMd. MHoxeHHsT Matpullb. OOepHeHa Marpulid. Po3B’si3yBaHHS MaTpU4YHHX
piBHSHB. PaHr ManI/IHI OcHOBHa 1 pO3MIMpPEHA MATPUIll CUCTEMHU PIBHSIHb.
Po3B’s13yBaHHs CHUCTEM JNIHIMHMX piBHAHb MeToJoM ['aycca. Po3B’si3yBaHHS cucTeMH,
AKa Ma€ m JIHIMHUX PIBHSAHB 1 1 HEBIIOMUX. ba3ucHi po3B’sI3KH.

Tema 2. Bexmopu. Jlinitini onepayii hao eekmopamu. Ckanapuuti 006ymox 080X
eéexmopie. BexmopHruti ma miwanuti 000ymKu 6eKmopis.

Jlinifinuit mpocTtip. JIiHINHO 3a1eXHI Ta JIHIHHO He3aJeXH1 CUCTEMH BEKTOPIB.
ba3uc 1 posmipHicTe mpoctopy. Ilomin Bigpizka B gaHoMy BigHomieHHi. Bupas
ckajsipHoro Ao0yTkKy uepe3 koopauHatu. KyT Mk nBoma BekTopamu. Hampsimui
KocuHycu. OpToroHanbHICTh  BeKTOpiB. OproroHanbhuii  6azuc.  IloHsaTTs
€BKJIIJOBOTO MPOCTOPY. BracTuBocTi BEKTOPHOro MOOYTKY. YMOBHU KOJIIHEAPHOCTI
BEKTOPIB. 3aCTOCYBAaHHS BEKTOPHOTO TOOYTKY.

BrnactuBocTi  MimiaHoro A00yTKY  BEKTOpIB. YMOBH KOMIUIAHAPHOCTI BEKTOPIB.
3acTocyBaHHSl MIIIAHOTO JOOYTKY BEKTOpIB

Tema 3. Pisuanunsa ninii na naowuni. llpama na naowuni. Ilpsava i niowuna 6
npocmopi

PiBHsHHS mOBepxHi 1 JiHIT B mpocTopi. PiBHSAHHA NpsAMOi Ha IUIOMMHI (3arajibHe
PIBHSIHHS, B "BIJIpi3KaM Ha BICSAX", PIBHAHHS NPSMOi, 110 MPOXOAUTh Yepe3 TOUKY,
MEPIEH/IMKYISAPHO 331aHOMY BEKTOPY; KaHOHIYHE PIBHSIHHS; piBH;{HHﬂ npsMoi, sKa
MPOXO/IUTH Hepes 1Bl Pi3HI TOYKWH; napaMeTquHe) Kyt mix mpsamMumMu, yMOBH
napaneabHOCTI 1 HepHeHI[I/IKYJ'IHpHOCTl Bincranp mig Toukm g0 mpsmoi. PiBHSHHS
IJIONIMHYU B 3arajlbHOMY BH/I1, Y BIAPI3Kax HA OCSAX, PIBHSHHS TUIONIUHU IO MPOXOIUTH
yepe3 Tpu TOYKM. HopMmoBaHe piBHSHHS TUIOMMHU. BifcTaHp Bi TOYKW JO TUTOIIMHM.
Kyt mix nBoma rmuiommHamu. PiBHSHHS mpsiMoi B 3aragbHOMY BHJI. PiBHSHHS mydka
wionuH. PIBHSAHHS MpsMOi, IO NPOXOAMTH Yepe3 JBI TOYKHU, KaHOHIYHE DPIBHSHHS
npsmoi. Kyt Mixk 1BOMa mpsiMUMU, KyT M1k TIPSIMOIO 1 TUIOIIUHOIO.

3micToBuiit MOayJb 2. BcTyn B MaTeMaTHYHMA aHAJII3

Tema 4. Komnaexcni uucna
MHuoxuHa KOMIUIEKCHUX uucen. [J[ii Hajg KOMIUIGKCHUMU YHUCIaMH B
anreOpaiunii  gopmi. IlomspHa cuctema koopauHaT. TpuroHomerpudHa Qopma



4

KOMIUIEKCHOTrO yucna. Jii HaJ KOMIUIEKCHUMU YUCJIaMU B TPUTOHOMETPUYHIN (opmi.
JloOyBaHHS KOPEHsI 3 KOMIUIEKCHOTO YHUCIIA.

Tema 5. @yuxyia (ochosni nonwamms). I panuys @yukyii 6 mouyi. Heckinuenno
mani genudunu. Henepepenicmo pynkyii 6 mouyi.

Craui 1 3MiHHI BenmuurHU. OyHKITIOHATBHA 3aJICKHICTh, PyHKIis . CriocoOu 3agaHHs
byukiii. Ob6nacTh BU3HAYEHHS Ta o00OJacTh 3HaueHb GyHKIIl. ['panuns ¢QyHkiii B
TOYIll, HAa HECKIHYEHHOCTI, OJHOCTOPOHHI TrpaHuill QyHKii. ['paHunsg yucIoBOi
MOCIIOBHOCTI. 3MIHHI BEJIMYMHH, TOYHA BEPXHS 1 TOYHA HUXKHS Mexka. HeckiHueHHO
BEJIMKI 1 HECKIHYEHHO MaJjl BeanurnHu. Po3kiaj 3MiHHOI, [0 Ma€ TPaHMIIIO, HAa CTaITy 1
HECKIHYEHHO  Majy  BelnuuMHy. BrjactuBocti  rpaHuns.  J[BI  BU3HauHI
rpanuni.BrnactuBocti rpanuii. HeckiHueHHO Mali Ta HECKIHYEHHO BeNHKI QYHKIIIT
B Toulll 1 iX mMopiBHSAHHI.OJHOCTOPOHHS HEMEPEPBHICTh. TOUKM PO3PHUBY TaK iX
knacudikamis. BractuBocTi (yHKIIN, HemepepBHUX Ha BiApi3Ky. HemepepBHICTH
byukmii. Kmacudikamiss Touok  po3puBy. BracTtuBocTi  HemepepBHHUX (DYHKIIIM.
Teopemu nipo HenepeprHi GyHKI1i. HenmepepBHICTh eleMeHTapHUX (YHKIIIH.

3microBuit MoayJb 3. JludepeHuiajibHe YUCTEHHS

Tema 6. [loxiona ¢yukyii. Ilpasuna Jlonimans. @opmyna Tetinopa.
HHughepenyiviosnicms @ynxyii. fugpepenyian. JJocniosxcenns ¢hyuxyii

['eomeTpuyHUi Ta MEXaHIYHUM 3MICT MOX1HOT. OCHOBHI TEOPEMH PO MOXITHY
byHKIIIT (TTOXiHa CyMH Ta Pi3HHUII, T00yTKY, YaCTKHU, 00epHEeHO1 (DYHKIIIT, CKIaaeHOT
dbyukiii). [ToxigHi ocCHOBHUX enemMeHTapHux QyHKIiA. Tabauis noxigaux. [loxiaxi
BUIINX NOPsAAKiB. [IOHATTSI HeBU3HAUYEGHUX BHUPa3iB. POSKPUTTS HEBU3HAUEHHOCTEH.
[IpaBwia Jlomitans, npukiiaau 3actocyBanHs. HenepepBHicTh qudepeHiiiioBaHol
dbyukii. 'eomerpuynuii 3micT nudepeniiiana. BaactuBocti nudepeniiiana.
3acrocyBaHHs AuQepeHIiana i Ha0mpKeHuX oouncineHHsx. /ludepeniiamm Bummx
nopsiakiB. [loxiaHi napaMeTpuyHUX QyHKITH.

HocmimkenHs: GyHKIIT HAa MOHOTOHHICTB. [HTepBanu 3pocTaHHs 1 criaJjaHHs
¢ynkuii. Excrpemymu ¢ynkuii. HeoOxiaHa 1 JocTaTHI O3HAKU €KCTpeMyMa (PYHKIIII.
OnykJicTh Ta YTHYTICTH rpadika (yHKIIT, TOUKH MEPEeruHy . ACUMIITOTH rpadika
¢yHkii. 3aranpHa cxema AOCTKeHHs 1 mo0ynoBu rpadika ¢pynkuii. HalGinbuie Ta
HaiiMEHIIIe 3HaYeHHS HenepepBHO1 (YHKITIT Ha BIAPI3KY.

Monayas 2.
3micTroBuii Moy b 4. IHTerpajibHe YMCJIeHHSA

Tema 7. [lowammsa nepgicnoi @yuxyii Hesuznauemoeo inmeepana. OCHOBHI
Memoou iHmeepy8aHHs.

[TonsarTss mepBicHOi (YHKINTI 1 HEBU3HAUYEHOro 1HTErpasia. ['eoMeTpuuHUN 3MICT
HEBU3HAUCHOr0 1HTerpaja. BlacTMBOCTI HEBU3HAYEHOTO I1HTerpana. Talmiuis
OCHOBHUX IHTerpaiiB. [HTerpyBaHHS METOJOM 3aMiHM 3MIHHOi, IHTETPyBaHHS IO
yactuHax. (Toric 7. Concept of primitive function and Indefinite Integral. Basic
methods of integration)
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Tema 8. I[umeepysanna payionanenux @yuxyiu. Inmeepysanns OesaKux
ippayioHanbHUx ma mpuecoHOMempu4HuX QyHKYiu

Anrebpaiudi  gpobu. EnementapHi anreOpaiudi  apoOu. IHTErpyBaHHsS
anreOpaiyHux JpoOIB METOJOM HEBM3HAUEHUX KOe(ilieHTIB. IHTErpyBaHHS JIHIMHUX,
JIpoOOBO-TiHIMHUX. [HTErpyBaHHS eKCHOHEHIIaJbHUX GYHKIINA. TpuronomerpuyHi
NIJICTAHOBKM,  yHIBEpCaJbHA  TPUTOHOMETPUYHA  TMIJACTAaHOBKA.  [HTerpyBaHHS
TPUTOHOMETPUYHUX (YHKIIH. BUKOpUCTaHHS TPUTOHOMETPUYHUX MiJACTAHOBOK JJis
IHTErpyBaHHs KBAJAPaTUYHHUX 1ppaIliOHATIEHOCTEH.

Tema 9. Busnauenuii inmeepan ma ymosu 1o2o icnysauus. Popmyna

Hvromona-Jletioniya. Memoou oouucnenns euznauernoco inmeepana. Habnuoceni
Memoou 0ouUcIeHHa.3acmocy8ants 6U3HAYEeH020 IHmezpana.

Busnauenuii iHTEerpanm sK TrpaHHI I1HTerpajbHUX cyM. OCHOBHI BJIaCTUBOCTI
BU3HAuUeHOro iHrerpana. [loxiaHa Bil BHU3HAUEHOTO IHTErpaja MO 3MIHHIN BEpxXHIN
Mexi. dopmyna Herorona-Jleitbnina. Teopema mnpo cepeaHe 3HaYeHHS (QYHKIII.
[HTerpyBaHHs 1O YacTMHAX Yy BHU3HAYEHOMY IHTErpaii. IHTerpyBaHHS METOJIOM
[M1JICTAHOBKH.

BusnauenHss 1miomi, JOBXKHUHM JIHIA 1 00’€MiB TuUI 0OepTaHHS 3a JOIMOMOTOIO
BU3HAYEHOr0 1HTErpajna. BUKOpUCTaHHS BU3HAUEHOIO 1HTErpajia sl po3B’ A3yBaHHS
G13MYHUX Ta EKOHOMIYHMX 3a/1a4.

HesnacHi iHTerpanu 3 HECKIHYUCHHUMH MEXXaMH Ta BiJl HEOOMEKEHUX (PyHKIIIH.

3MmicToBuii MOAYIb 5. DyHKIIT JeKIBKOX 3MiHHUX

Tema 10.Dyuxyii dexinokox 3minHux. OCHOBHI NOHAMMIAL

YacTuHHI TOXIJHI Ta iX reoMeTpudHui 3MmicT. Exctpemym (QyHKIIT JeKiIbKOX
3MIHHMX. YMOBHHUH ekctpemyM. IloHsaTTs QyHKmii kiibkox 3MiHHEUX. O01acTh
BU3HAUEHHS 1 MHOXHHA 3HaueHb. ['padiune 300paxeHHs (QyHKLII JBOX 3MIHHHX.
I'panuns ¢yskmii nBox 3miHHMX. HemepepBHICTh PyHKIIT 1BOX 3MIHHHUX. YacTUHHI
noxifaHi. YacTUHHI MOXigH1 BUIIKX NOpsAAKiB. Judepeniian yHKIil KITbKOX 3MIHHHX.
Buxopucrtanns audepenuiana s HaOmmwkeHux obOuucieHb. ['pamient. [loxinna
¢yHKIiT B 3amaHoMy HampsMky./loThyHa mJomMHA 1 HOpMaidb 1O MOBEPXHI.
Exctpemymu ¢ynkuii n1Box 3miHHMX . HeoOximHa 1 JOCTaTHS yMOBa €KCTPEMYMY.
YMOBHUM EKCTPEMYM.

Tema 11. [loositinuii inmezpan i ymosu 1020 1020 iCHY8AHHSL.

OOuuncieHHs NOABIMHMX 1HTerpamiB. 3ajgayi, SKI OPUBOAATH 1O IOJBIMHOTO
iHTerpana. BusHaueHHs TOABIMHOrO iHTerpana. ['eoMeTpu4HMIl 3MICT MOJABIHHOIO
iHTerpana. BukopucranHs moABIMHOTO 1HTErpaia Jjisk po3B’a3yBaHHS (I3UYHUX 3a]1a4.

3micTroBuit MoayJb 6./IudepeHuiajbHi piBHIHHS

Tema 12./lonamms npo oughepenyianvre pigHaHHA Ma 1020 po36 a3Ku. JIiHitiHi
ougepenyianvhi pisHAHHA nepuioco nopsaoky. Haiinpocmiwi ougepenyianvui pieusaums.
3Buuaiini AudepeHIiaibHl PIBHSAHHA, 1X Kiacudikarlis. 3aradbHUNA 1 YaCTUHHUM
PO3B’ 130K au(epeHIliaIbHOro PiBHIHHS, MOYaTKOBI YMOBH. [{udepeHiiiaabHi piBHIHHS
3 BIJOKpEeMJIIOBaHMMH  3MIHHUMU. OnHOpiaH1 audepeHiianbHi piBHSAHHA. JIiHIMHI



nudepeHLiaabHi pIBHSIHHS MepIIoro nopsaaxky. Pisasuus bepuymi.

Tema 13. Jleaxi knacu oughepenyianvHux pieHaHb, SAKI IHMe2PYIOMbCa 8
Keaopamypax abo O0ONycKkaromv HNOHUINCEHHs NopsadKy. PisHanna 6 nosHux
oughepenyianax.

JudepeHniianbHi piBHIHHS B MOBHUX audepeHiianax. HemoBHi audepeHiiaibHi
PIBHSIHHS APYTOTO MOPSAKY.

Tema 14. Jlinitini oughepenyianvui pisHaHHA 2-20 NOPAOKY 31 CMaAIuMu
Koeghiyicnmamu.

JliniiiH1 oxHOpimHI OudepeHIialbHl PIBHSIHHS APYroro MOPSJAKY 13 CTaluMH
KoedilieHTaMu. XapakTepucTuyHe piBHAHHSA. JIiHIIHI HEOAHOPIAHI audepeHIianbHl
PIBHSIHHS ~ JPYroro MOpsiAKY 13 cTanuMmMu KoedimieHTamu. Meron HEBHU3HAYEHHX
KOeQIIIEHTIB.

3micToBuii Moy 7. Paan

Tema 15.Yucnosuii pso (ocnosui nonsmmsi). Cmeneneguii psio.

BusHaueHHs YMCIOBOrO psAdy. 3arajibHi BJIACTUBOCTI 1 XapaKTEPUCTUKH
HECKIHYEHHMX YHCIOBHUX psAiB. BmactuBocti 30DKHUX psniB. HeoOxinHa o3Haka
30DKHOCTI psiay. JlocTatHi O3HaKM 30DKHOCTI pSAIIB: O3HAKa MOPIBHSHHS PSIIB,
TpaHWYHa O3HaKa 30DKHOCTI, o3Haka JlamamOepa, o3Haka Komri, iHTerpasbHa O3HaKa
301KHOCTI psay. 3Hako3MiHHI psau. O3naka JleiOHina. AOcodOTHa Ta YMOBHa
301KHICTD PSIIB.

Tema 16. Crenenesi psgu. Teopema Aobens. Pamiyc 30DKHOCTI Ta IHTEpBal
301KHOCTI cTerneHeBoro psay. Psmu Teitnopa 1 Maknopena. biHOMiHanbHUN psI.
Poskian enemenTapaux (QyHKIINA B CTETEHEBI psiavd. BukopucrtanHs cTerneHeBUx psdiB
JUIs HaOJMOKEHUX OOYHMCIICHb 3HaueHb (QYHKINH, 00paxyHKY BU3HAYEHHUX IHTETPAiB,
PO3B”sI3yBaHHs AU(EpeHIiaIbHIX PIBHSIHb.

Moayas 3.
3micToBuii MoayJb 8. OcHOBH Teopii HMOBIPHOCTEH

Tema 17. Bunaokogsi noodii, ocHogui nonsamms meopii umosipnocmet. OCHOBHI
meopemu UMOBIpHOCmel.

[Ipenmer Teopii imoBipHOCTEWH. EnemeHTHn KOMOIHATOPUKH: PO3MIILIEHHS,
NMEPECTAaHOBKHU, CIHONy4deHHs. AnreOpa momiii. BumnpoOyBanus 1 moxii. Bumm
BUnaakoBux mnonaik. Kiiacuune o3HaueHHs #WMOBIpHOCTI. OCHOBHI BJIACTUBOCTI
WMoBipHOCTI. BimHOCHAa 4actoTa mojid Ta ii CTiKicTh. CTaTUCTHYHA HMOBIPHICTD.
['eomeTpuuni  imoBipHocTi. Cyma BumajakoBux mnomaik. Teopema momaBaHHS
HMoBipHOCTEW HecyMicHUX mojaii. [loBHa rpyna moxiit. [Ipotunexna nmomis. JJoO6yTok
noAi. YMoBHa MMOBIpHICTh. Teopema MHOXKEHHS WMoBipHOCTeH. HesamexHi momii.
TeopeMa MHOXEHHS HMOBIpHOCTEll UIS He3aleKHUX MOAIH. VIMOBipHiCTb HOSBHU
npuHaiiMi ofHieil monii. Teopema nomaBaHHS WMOBIPHOCTEH ABOX CYMICHUX MOIIH.
dopmyiia noBHO iiMoBipHOCTI. FIMOBipHicTh TinmoTes. ®opmyia Beiieca.



Tema 18. Hezanexcni noemophi 6unpobdysarms

Cxema He3anexxHUX BUMPOOyBaHb 1 popmyna bepnysmai. BiHoMianbHUN PO3MOILT
nMoBipHocTel. JlokansHa Teopema MyaBpa-Jlamnaca. InterpansHa Teopema Jlamnaca.
BigxwienHss BiIHOCHOI 4YacTOTM BiJ CTajloi WMOBIPHOCTI B  HE3aJEKHUX
BUNPOOYBaHHIX, Teopema bepHymni, 3akoH Benukux uucen.@opmyna Ilyaccona.
HaiinpocTimmii moTik mofiu.

Tema 19. Jluckpemni ma nenepesHi 6unaokosi eeiuduHu. 3aKOHU PO3NOOLLY
BUNAOKOBUX BETUYUH

JIuckpeTHa BUMAJAKOBA BETUYMHA. 3aKOH 1 (PYHKIISI PO3MOALTY MMOBIPHOCTEH.
MaremaTnuHe CHOIBaHHS, AUCTIEPCIs 1 CepeHE KBAAPATUUHE BIIXMICHHS JUCKPETHOT
BUMAJKOBOI BEJIMYMHM Ta IX BiacTuBocTi. HemepepBHa BuNaakoBa BeJIMYMHA.
[uterpanpsna Qynkuis posnogity. HudepenuianbHa (yHKLIS po3noAiury (TycTHHA
fiMoBipHOCTi). IMOBIpHICTb TIONANAHHS BUIIAIKOBOI BETHMUMHH HA 3aJaHHIl iHTEpBAI.
MarematuuHe CHOAIBaHHA, AMCHEPCIs Ta CEpelHE KBaJpaTUUYHE BIAXWUIICHHS IS
HETIEPEPBHOI BUMAJKOBOI BEJIMYMHH.

binomianeauii posmosain WmoBipHocTed. Posmomin Ilyaccona. ['eomerpuunuii
posnojin. PiBHOMIpHHMI 3aKOH po3noAily HMoBipHOcTe. HopmansHuii po3moain Ta
byukiia Jlanmaca. llenTpansHa rpanuuHa Teopema  JlsmyHoBa. IlokazHHKOBHIA
po3mnoai MoBipHOCTEN. UNCIOB1 XapaKTepUCTUKU MOKa3HUKOBOT'O PO3MOJILTY.

3micToBui MOaYJIb 9. OCHOBH MATEMATHYHOI CTATUCTUKH

Tema 20. Bubipxosuti memoo.
[IpenMer MareMaTU4HOI CTAaTUCTHKU. ['€HepaibHA CYKYMHICTh 1 BuOipka. [loBTOpHA 1
oesnoBTopHa BHOIpKa. PempeseHtaTuBHICTH BHOIpkU. CrnocoOu BigOOpy 00’ €KTIB
BuOipku. Bapiamiitnuii psig BuOipku. J{MCKpeTHI Ta 1HTEpBaJIbHI BapialiiHl psau.
XapakTepuCTUKH  BaplallifHOTO PSAy: CEpeIHE 3HAYCHHS,AUCIEPCis, CEepeIHE
KBaJIpaTUYHE BIAXWJICHHS, MOJa, MeJiaHa, po3Max Bapiaiii, Koe(imieHT Bapiarfi.
Emnipuuna Qyukiis posnoainy. [lomiron i1 ricrorpama.

Kopensauilinuii anamiz. @®yHKLIOHANIbHA, CTATUCTUYHA 1 KOpEJSIiiHA 3aJeXHICTb.
Jlinifina KopensmiiiHa 3anexHicT. PiBHsAHHS perpecii. Kopensuilina Ttabnuus,
kopemsiiiHe mone. Koedimient kopemsmii 1 koedimieHT nperepminamii. OriiHka
ICTOTHOCTI Koe(ilieHTIB Kopemnsmii 1 gerepminanii. KpuBomiHilHI KOpensIiiH1
3anexxHocTi. Kopesnsiiiiiine BiAHOIIEHHS 1 HOTO BJIACTHUBOCTI.

Tema 21. JJucnepciiunuu ananiz

[TopiBHSIHHSA KUTBKOX CEpENHIX, MOHATTA PO JUCIEPCIMHMM aHami3. 3arajbHa,
(dakTOpHa 1 3aJIMIIKOBA CyMa KBaJpaTiB BIAXWJIEHb , 3B 430K MDK HUMH. 3arajibHa,
daxkTopHa 1 3anumikoBa aucrepcii. [IopiBHSHHS KIJTBKOX CepeAHiX 3a JOMOMOTOI0
JUCIIepCiHOTO aHamizy. Pi3He uncio BUNIpoOyBaHb HA PI3HUX PIBHSAX.



4. Opi€eHTOBHA CTPYKTYpPa HABYAJIbHOI M CUMILIiHN

HazBu 3MicTOBUX MOIYIIB 1 KinpkicTs roguu
TeM JeHHa Gpopma 3aoyHa dhopma
Yeboro | y Tomy uncii | YCbOro |y Tomy 4uci
a1 | 10 | c.p. a1 | o | cp.
1 2 3] 4 5 6 7 | 8 9
Monayas 1.
3microBuit MoayJb 1. EjleMeHTH JIiHIHHOI aJre0pu, BEKTOPHOI ajaredpu,
AHAJITUYHOI reoMeTpii
Tema 1. Busnaunuku. Matpuiii. | 8 2 12 4
CuctemMu JIIHINHUX PIBHSIHD
Tema 2. BextopHa anre6pa 6 2 12 |2
Tema 3. [Ipsima niHis Ha 8 212 |4
niomuHi. [Ipsima 1 mutomuHa B
pocTopi
Pazom 3a 3mictoBum momynem 1 | 22 6 6 |10
3micToBHit MOy b 2.BCTynn B MAaTEeMaTHYHMA aHAJII3
Tema 4. UnciioBl MHOKHHHU, 4 2 |- 2
KOMILJIEKCHI Yucia
Tema S. OyHkIIis, rpaHuili, 8 2 |2 4
HEnepepBHICTh QYHKINT
Pazom 3a 3mictoBum momynem2 |12 |4 |2 6
3micTroBuii Moayab 3. ludepenuiajbHe yucaeHHS GpyHKIIT 0QHi€T 3MIHHOT
Tema 6. Tloxigna QyHKIii. 12 2 |4 6
Hudepenuian. JocaimkeHHs
byHKIi
Pazom 3a 3micToBUM Mojysiem 3 | 12 2 |4 6
Monayas 2.
3micToBuii MoayJb 4. IHTerpaabHe yncjaeHHs: GyHKUII OAHI€l 3MIHHOI.
Tema 7. HeBusnauenuii | 6 2 12 2
iHTerpain. Meroau iHTErpyBaHHS
(Toric 7. Concept of primitive
function and Indefinite Integral.
Basic methods of integration)
Tema 8. InTerpyBanns | 4 - - 4
anreOpaiyHux Tpo0iB.
[HTerpyBaHHs TEeSKUX
1ppalioHaIbHUX 1
TPUTOHOMETPUYHUX (DYHKIIN
Tema 9. Busznauenwuii interpai. | 8 2 |2 4
3acToCyBaHHS BU3HAYEHOIO
1HTeTpasIa.
Pa3om 3a 3micToBuM Moayniem 4 | 18 4 |4 10




3micToBuit MOayJIb S. YHKIIII eKIJIBKOX 3MiHHUX

Tema 10. OyHKIIIT AESKIITBKOX 6 - - 6
3MIHHHUX
Tema 11. [ToagiitHuii iHTErpa 2 - - 2
Pa3zom 3a 3micToBuM mMomynem S5 | 8 - |- 8
3micToBuii Moayab 6. ludepenuiaabHi piBHsHHS. Psaan
Tema  12. [ludepenuiansHi | 6 I |2 3
PIBHSIHHS TIEPIIOTO TOPSAKY
Tema 13. HemnosHi | 2 - 2
nudepeHmiaibHi PIBHSIHHS
JIPYTOro MOPSIAKY
Tema 14. Jliniiini 6 I |2 3
nudepeHLiaabHl pIBHIHHS
JPYTroro NOpsAKY 13 CTATUMU
KoedirmieHTaMu
Pa3om 3a 3mictoBum monmynem 6 |14 |2 |4 8
3micToBuii MoayJb 7. Paaun
Tema 15. Yucnosi psau 6 2 |2 2
Tema 16. CteneHeBi psau 2 - - 2
Pa3zowm 3a 3mictoBum momynem 7 | 8 2 |2 4
Moayas 3.
3micToBuii Moay/b 8.0cHOBH Teopii iMOBIPHOCTEH
Tema 17. O3HaueHHs 5 2 |2 |
n“MoBipHOCTi. Teopemu npo
HWMOBIPHOCTI.
Tema 18. He3anexHi moBTOpHI 3 2 1
BUNPOOYBaHHS
Tema 19. /luckpeTHi Ta 4 - |- 4
HEeTMepepBHI BUMAIKOBI
BeNMYMHH. Po3mosinu
BUMAKOBUX BEITUINH
Pazom 3a 3mictoBum momynem 8 |12 |2 | 4 6

3micToBri MOaYJIb 9.0OCHOBH MATEMATHYHOI CTATUCTUKH

Tema 20. BuGipkoBuii MmeTo1. 8 2 12 4
Kopensuiiiauii ananiz

Tema 21. lucniepciitauit ananiz | 6 2 |2 2
Pa3om 3a 3mictoBum monynem 9 |14 |4 | 4 6
Ycboro roauH 120 {26 |30 |64




7. Temn 1200pATOPHUX 3aAHATH
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Ne 3/

Tema

I'omunu

Busnaunuku. [TpaBuno Kpamepa. Matpurii. [lii Hajg MaTpUiisiMu.
OobepHena matpuisi. Po3B’si3yBaHHsI CUCTEM JIHIMHUX PIBHSIHD B
MaTpuuHit popmi 1 metogom ["ayca. Panr matpuiii.

CkansipHuil, BEKTOPHHI 1 MillIaHUI TOOYTOK BEKTOPIB.

[Ipsima Ha miontuHi. PiBHSHHA mpsiMoi Ha TulomIMHI. Binctanb
Bl Touku 10 mipsimoi. Kyt Mk npsmumu. [lnommuna. PiBHSHHS
mwiomuHM. Biactane Big Touku g0 IwIommHM. KyT Mik
mwionmHaamu. [Ipsima B mpoctopi. [psima 1 muonmHa.

['panuis GyHKuii 1 YMCI0BOI MOCHIAOBHOCTI. BU3HauHi rpaHwuii.
HeckinuenHo wmami 1  HECKIHYEHHO  BelIWKI  (QyHKIIII.
Henepepsnicts pyHkiii. Touku po3puBy 1 ix kinacudikaris.

[Toximal pynkii. [ToxigHa ckiaagHoi 1 HesiBHOI GyHKIii. [ToxigHi
BUIMX nopsakiB. Jludepenmian (yHkiiii, #oro 3acTocyBaHHS
npu  HaOmwxkeHux  obumcneHHsx. llpaBumo  Jlomitass.
Hocnimxenns ¢GyHKIii 1 no0ynoBa rpadika.

HeBu3nauenuit inTerpan. IHTerpyBaHHS METOJOM 3aMiHU
3MmiHHOI 1 1o 4vactuHaX. ( Concept of primitive function and
Indefinite Integral. Basic methods of integration)

InTerpyBanus anreOpaiuHux JpoOiB. IHTErpyBaHHS JEAKUX
ippanioHanbHUX (QyHKUIA. [HTErpyBaHHS TPUTOHOMETPUYHUX

byHKITIH

Buznauenuit  iHTterpas.  ®@opmyna  Herorona-JleiOnima.
[HTerpYyBaHHA dYacTMHaMK 1 3aMiHa 3MiHHOi. 3aCTOCYBaHHs
BU3HAUCHUX 1HTErpaiiB. HernacHi iHTerpamu

HudepeniianpHi piBHSIHHA 3 BIJOKPEMIIIOBAHUMH 3MIHHUMU.
Opnopinni  piBHsAHHA. JliHiMHI nudepeHIialbHl  PIBHSAHHS
nepumoro nopsnaky. PiBusHHS bepHymui. PiBHAHHS B «IOBHUX
nuepeHItiamax».

10

JliHiiHI oHOpPIIHI TudepeHIiaibHl PIBHSIHHS APYTOoTO MOPSIKY
3 mnoctiiHuMu  KoediumieHTamu.  JliHIAHI ~ HEOTHOPIAHI
nudepeHIiaabHl  PIBHAHHS JPYroro TMOPSAKY 3 TOCTIMHUMH
Koe(dilieHTaMH 1 CreliaIbHO MPaBOI0 YaCTUHOIO.

11

JlocmimxeHHss Ha 301KHICTh YHCIOBHX PAIIB. 3HAKO3MIHHI
gucnoBi psaau. CreneHeBi psau. [HTepBan 301KHOCTI 1 pamiyc
30ikHOCTI. Psig Teitmopa 1 Maknopena.

12

O3znHaveHHs1 MMOBIpHOCTI. Teopemu npo KWMoBiIpHiICTh. [loBTOpHI
BUNPOOYBaHHS.
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13 Bubipkosuit metoa. Kopensmiiinuii anami3 2
14 HucnepciitHuit aHami3 2
Pazom 30
8. CamocrTiiiHa po0oTa CTy/IeHTIB
Ne 3/m o O6c¢csr
3aBaaHHA JUI1 CaMOCTIHHOT poOOTH
TOJIH
| Busznaunuku 2-ro ta 3-ro nopsnkis. [Ipasuna Kpamepa 2
2 Martpuui. Cuctemu JiHIHHUX PIBHSHD 2
JIiniiini onepauii HaJ BekTopamu. basuc. Cxanspauit
3 100yToK nBOX BekTopiB. KyT Mixk BekTopamu. Bekropuuit 2
N00yTOK ABOX BEKTOPIB. Mimanuii 100yTOK TPhOX, BEKTOPIB
4 [Ipsima Ha mmomuHi. PiBHSAHHS npsiMoi Ha tiomuHi. KyT Mix 1
npssMUMH. BigcTanp BiJ TOUYKH 70 MPSIMOi.
5 [Ipsima 1 muIoNIMHA Y MPOCTOPI. 1
6 Kpusi npyroro nopsaxy 2
Kommiaekcni uucina. /[ii HaT KOMIUIGKCHUMH YHCJIaMHd B
7 anreOpaiuHiil 1 TpuroHoMeTpuuHii popmax 3anucy. Kopinp n- 2
ro crenens. Popmyna Maspa.
3 ['panuis 9ucmoBOT MOCITIMTOBHOCTI 1 TpaHuIls GyHKIIIT )
B TouIli. OOYKCICHHSI TPaHUIIb.
HeckinueHHO MaJi 1 HECKIHUEHHO BeIUKI (DYHKIT B
9 TOYIIl, iX TOPiBHSIHHSA. OJTHOCTOPOHHI TPAHMIIL. 2
HenepepsuicTh QynkIiii. Touku po3puBy 1 iX Kiaacudikaiis
[Toxiani pynkiii. Texnika qudepeniroBanus. [ eomeTpuaHuii
10 1 MEXaHIYHUH 3MICT MoX1aHoi. JloTu4yHa 1 HOpMalb 10 rpadika 1
byHKIii.
11 [Toxinna C.I(HaI[eHO'l' ¢byukuii. Jlorapupmiune )
nudepeHITiFoBaHHS. TEMH
12 HpaBHpa Jlomitansa. [Toxiani Bumux nopsakis. Judepenuian 1
GyHKIIT, HOro 3acTOCyBaHHS MpU HAOIMKEHUX OOUYHMCIICHHSX.
Touku exctpemymy dyHkiii. [Ipomixkku onmyknocti. Touku
13 neperuny. Acumnrortu. JlocmimkerHs GyHKIli 1 mooyaoBa 1
rpadika.
14 2.6 HaiiGinbie 3HaueHHs1 QyHKIIIT Ha BIPI3KY. 1
[lepBicHa ¢ynkiii. HeBuznauenuii interpan. Tabmuis
15 |imTerpaniB. Meroa po30uTTs inTerpany. MeToa 3aMiHU 2
3MiHHOI. MeToJ1 IHTerpyBaHHs YaCTUHAMU
16 [aTerpyBanHs pamioHadbHUX (QYHKIIIH 2
17 [HTErpyBaHHs AESKHX ippaLl:'iOHaHBHI/IX ¢yukuiit. [nTerpyBanss )
TPUTOHOMETPUIHUX (PYHKITIH.
18 Busnauennii interpan. ®opmyna Hetorona-JleiGHina. 2
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19 3acToCcyBaHHs BU3HAYEHUX IHTerpaiB. HeBnacH1 iHTerpanu 2

20 OyHKIIIT :Z[CKiJI.BKO.X 3MIHHUX (OCHO.BHi NnOHATTS). JIiHIT piBHSL. 3
YacTuHHI TOX1IH1 BUIIUX TOPSJIKIB.
ExctpemyMm QyHKIIIT 2-X 3MIHHUX. YMOBHUN EKCTPEMYM.

21 [Toxigna B 3amanomy Hampsimi. ['panient. Haitbinpine Ta 3
HaliMeHIIe 3Ha4YeHHs QYHKIII1 B 3aMKHEH1#l 00J1acCTi.

22 [TonBiitHuii iHTETpa. 2

73 I[Hd)epeHgiqani PIBHSHHS 3 BiJIOKPEMITFOIOUYUMHU 3MIHHUMH, 3
OJTHOPIJTHI PIBHSHHSI.
o4 JliniitHi .I[I/chepeHLIiaJIBHi piBHSHHS 1-ro mopsinky. PiBHSHHS )

bepnymni.
PiBHsHHA B "moBHUX audepeniianax”. [esaki kiacu

25 nudepeHiianbHUX PiBHSAHB, K1 JIOMYCKAlOTh TOHWKECHHS 3
HOPSIJIKY.
JIiHi¥H1 OHOPIHI PIBHSHHS 2-TO MOPSAIKY 3 TOCTIHHUMHU

2% Koe(biqieHTaMI/I. HiH.iI‘/’I.Hi HeozLH'Opiz[H.i PIBHAHHSA 2-T0 TIOPSJIKY )
3 MOCTIMHUMH Koe(DiIiEHTaMH 1 CIIeIiaJbHOIO TTPABOO
YaCTHUHOIO.
Yucnosi psau. O3Haku 301’KHOCTI 3HAKOAOJATHUX UYHCIIOBUX

27 psAIB. 3HaKOUEPryI0Ul YUCIOBI PSAIU. 3HAKO3MIHHI YHCIIOBI 1
pSAIA.

73 CTeHeHegi psanu. IaTepBan 3061xkH0oCcTI. O6MacTh 3015KHOCTI. Psan 1
Teitnopa 1 MaknopeHa.

9 BI/IHa.,E[IfOBi qoz:i'i, OCUHOBHi MOHSTTS Ta TEOPEMHU )
Teopii IMOBIPHOCTEH.

30 He3zane)xHi moBTOpHI BUITPOOYBAHHSI 2

31 JIMCKpEeTHI Ta HeTIepEPBHI BUMAAKOB1 BeMYUHU. Po3noninu )
BUIIAJIKOBUX BEITMYNH

32 OcHoBu BuOIpKoBOTO MeToy. Kopensmiitauii anatis. 2

33 ToukoBI Ta IHTEpBaJIbHI OIIIHKU ITapaMeTPiB PO3MOILITY 2

34 OnHohakTopHUIN AUCTIEPCIAHUN aHaTI3 2
Pazom 64

10. MeToau HaBYAHHS

Peanizanis nepenbaueHux HaBYAJIbHUM IJIAHOM OpraHi3aliiHuX (OpM BUBYCHHS
Teopii IMOBIPHOCTEH 1 MATEMATUYHOI CTATHCTUKY BUMAarae 3a0e3MeYnTH BiIOBITHICTh
METOJMKH HaBYaHHS, KOHTPOJIIO Ta OIIHIOBAHHS KPEIWTHO-MOJYJIbHIN Ta MOIYJIHHO-
PEUTHHTOBIM cUCTeMi opraHizali HaB4aJbHOTO Tporiecy. Lle nependavae npuBeacHHs
KEPIBHUIITBA HABYAIBHOI ISUIBHICTIO CTYAEHTIB Ha JICKIIMHUX 1 MPaKTUYHUX
3aHSATTSAX, YIPABIIHHSA CAMOCTIHHOIO pOOOTOI Yy BIAMOBIIHICTH JO CY4YacCHHUX
MPUHIIMINB B3a€MOJIIi BUKJIaJada 1 CTYACHTIB. 3aMiHa HaBYAJIbHO-IUCIMILTIHAPHOI
napaJurMyA OCBITH Ha TYMaHICTHYHY, CYO €KT-CYO €KTHY YMOJKJIUBJIIOETHCS 32 YMOBHU
nepeopieHTallli HABYaJIBLHOTO MPOIIECY Ha MPIOPUTETHE BUKOPUCTAHHS MTPOrPaMOBaHUX,
OCOOHMCTICHO 30PIEHTOBAHOTO AaKTUBHHX METOMIB MOAYJIHHOTO HABUYaHHS, ITIOBHE
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3a0€3MeUYeHHs] CaMOCTIMHOI POOOTH CTYACHTIB 3ac00aMi HaBYAHHS SK HA MANEpPOBHUX
HOCISIX, TaK 1 1HTEPAKTUBHUMHM KOMIT IOTEPHUMU 3aCO0aMH.

Y BIANMOBIIHOCTI A0 IIMX IMEPEeIyMOB Ta BIABEJEHOIO Yacy Ha peai3alliio
MOCTaBJICHMX HAaBYAJIbHO-OCBITHIX 3aBJaHb, BHUBUCHHsS Teopii HMOBIpHOCTEH 1
MaTEMaTUYHOI CTATUCTHKU Ma€ peasli3oByBaTUCS OIHAPHUMHU METOJIAaMU, KOJIU METOJIU
JIOHECEHHsI, CUCTeMaTh3allli 3HaHb Ta 3a0e3MedeHHs 3B’SI3Ky Teopii 3 mpodeciiHOo
CIPSIMOBAHICTIO HABYAHHS aJIEKBATHO BIJNOBIAAI0Th BU3HAYEHUM HaBYAIbHUM TUIAHOM
oprasizamiiHuM (opmaM HaBYaHHS TpPEIMETy — JIKIl, IPaKTH4YHI Ta J1abopaTOpHi
3aHATTSA, CaMOCTiHHA po0OOoTa, KOHTPOJBHI 3axoAu (MOAYJIBbHUNA KOHTPOJIb),
CEMECTPOBHI KOHTPOJIH (3UTIK, €K3aMEH).

Jlexyis, A MPOBiAHA (OopMa TEOPETUYHOTO HABUYAHHA Ta (JOPMYBaHHS OCHOB IS
HACTYITHOTO 3aCBOEHHS CTYJEHTAMU HABYAJIHHOTO MaTepially, BUKOPUCTOBYETHCS IS
PO3TOPHYTOrO0 TEOPETHUYHOTO IMOBIIOMIIEHHS, HAYKOBOTO aHAaJi3y Ta OOIpYyHTYyBaHHS
HAyKOBUX MpoOJeM TeM 3MICTOBUX MOMAYJIIB HaBUaJIbHOI mporpamu. [IpoBoauthes 3
BUKOPUCTAHHAM Memooig UKIA0y H08020 mamepiany (CIOBECHUI CUCTEMHHMI BUKIIA]l
HaykoBoi 1HdopMalli ) Ta axkmugizayii Ni3HABANLHOI OIANLHOCMI CMYOEHMI8
(IHAYKTUBHI Ta JEAyKTUBHI, HACTaHOBYO-OIJISAOBI, PENPOAYKTHBHI, CJIOBECHO-
€BPUCTUYHI, CIIOBECHO-NPOOJIEMHI, TIPOOJIEMHI, YaCTKOBO-TIOIIYKOBI, JIOT1YHO-
MOIITYKOBI, JJOTTYHOIO MiICYMYBaHHs 1HGOpMAIIli TOIIO).

Ilpakmuuni ma nabopamophi 3auamms i camocmitina poboma, SIK TIPOBIIHI
dbopmu (GopMyBaHHS MPAKTUYHOI Ta OCHOB HABYAIBHO-JOCIITHOI MiATOTOBKH, —
nependavaloTbh BUKOPUCTAHHS Memooamu axmugizayii nizHa8anvHoi  OislbHOCMI
CTyI[eHTiB (mpen’siBIEHHS HAaBYAJIbHUX BUMOT, IHCTPYKTaX, HaBYaJbHa poOOTa MiJ
KEpPIBHUIITBOM BHKJIa/Jada, , poOOTa 3 KHUTOIO (IOBITHUKOM, pO60‘-II/IM 30ITUTOM) Ta
3aKpll’l]Z€HHﬂ Mameplaﬂy (cucremarm3anii, 1HAYKIIi 1 gexykmii; pobota 13
MiIPYYHUKAMH, JOBITHUKAMH, HaBYAJILHUMU TMOCIOHMKaMH, B Mepexi I[HTepHeT;
yKJIaJaHHs 3BITYy PO BHUKOHAHY HaBYaJIbHY pOOOTY, BUKOHAHE JOCHIJDKEHHS YU
eKCIIEpUMEHT; MIArOTOBKAa J0 cHiBOeciiu 3 BHUKIAJadyeM, YCHOIO BHCTYyNy Ta
MOB1JIOMJICHHSI, Ty OJIiKaIlii TOIO)

Innosauitini memoou (mexnonoeii) HaguanHs

Ilpobnemni nexyii — HaTpaBiieHI Ha PO3BUTOK JIOTTYHOI'O MHUCJIEHHS CTY/ICHTIB 1
XapaKTepPU3YIOThCSI TUM, 110 KOJIO MUTAaHb TEMU OOMEXYETHCS JBOMA-TPhOMa KITFOUOBHUMHU
MOMEHTaMH; YyBara CTYJCHTIB KOHLEHTPYETbCA Ha Marepiail, SKUM He 3HaMIloB
BIIOOpaKEHHS B MIIPYYHUKAX, BUKOPUCTOBYETHCS JIOCBIJT 3aKOPIOHHNX HABYATLHUX 3aKJIA/TIB
3 po3lavero CTyJAEHTaM Mif] Yac JIEKIii APYKOBAaHOTO Marepialy Ta BHIUICHHSM TOJOBHUX
BUCHOBKIB 3 TIMTaHb, IO pO3rsAfaroThest. [lpy BukmamaHH1 JEKil CTyAEHTaM Jal0ThCs
NUTAHHS JJIs1 CAMOCTIMHOTO PO3MIPKOBYBaHHS, MPOTE JIGKTOP CaM BIINOBIIA€ HA HUX, HE
YeKarour BIAMOBiIEH cTymeHTiB. CucTeMa THUTaHb y XOJl JIEKIT Ma€ aKTHUBI3YIOYH DPOJIb,
CTIOHYKA€ CTYJICHTIB CKOHIICHTPYBATUCS 1 TIOYATH aKTUBHO MUCJIUTH B TTONITYKaX MPABUIBHOI
BIITOBI/II.

Moskosuti wmypm — METOJl PO3B’s3aHHS HEBIAKJIAJICHUX 3aBAaHb 3a JyXKe
00MeXeHUN Yyac, CyTh SIKOTO TOJISITa€ BTOMY, 1100 BUCJIOBUTU SKHAUOUIBIIY KUIBKICTh
171efl 32 HEBEJTMKUI IPOMIXKOK 4acy, OOTOBOPUTH 1 3IACHUTH 1X CEJICKIIIIO.

Jucmanyitine HaguanHsa — THIUBIyaN130BaHUN TPOLIEC MEPEAAHHS 1 3aCBOEHHS
3HaHb, yMiHb, HAaBMYOK 1 CIOCOOIB Mi3HABAIBHOI [ISJIBHOCTI JIIOJIMHU, SIKUN
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BiIOYBAETHCS 32 OMOCEPEAKOBAHOT B3a€EMOIT BIIJAICHUX OJWH BiJl OJHOTO yYaCHHUKIB
HAaBUYaHHS Yy CIEIiaTi30BaHOMY CEPEIOBHINI, SKE CTBOPEHE Ha OCHOBI CyYacCHHX
IICUXOJIOTO-II€JarOrTYHUX Ta 1H(}OpMaIiTHO-KOMYHIKaI[IHHUX TEXHOJIOT1H.

Jucraniiiine HaByaHHsa B Y MaHcbkomy HY C 31iiiCHIOETBCS BIATIOBITHO JI0 TTOJIOKEHHS
«[TPO CUCTEMY VIIPABJIIHHI HABYAHHSIM MOODLE YMAHCBKOI'O
HAILIIOHAJIBHOI'O VHIBEPCUTETY CAJIIBHULITBA»

https://www.udau.edu.ua/assets/files/legislation/polozhennya/2016/Polozhennya-pro-
sistemu-upravlinnya-navchannyam-Moodle-Umanskogo-NUS .pdf
Jucuurmiina «Builia MatemaTuka» 1Ji1 IUCTAHI[IHHOTO HaBYaHHS PO3MIIEHA Ha

matdopmi «MOODLE» https://moodle.udau.edu.ua/course/view.php?id=906

11. MeToau KOHTPOJIIO

BnpoBamxeHHsT KpeIUTHO-MOJYJIBHOI Oprasizauii HaBYaJdbHOTO TIpOLECY Ta
IHTEHCUBHUX METOJIB HAaBUAHHS JETEPMIHYBAIM BIAXiJ B TPAIUIIMHUX IMIIXOMIB 10
KOHTPOJIF0O HaBYaHHS CTYACHTIB 1 BIPOBAIKECHHS Y BUKJIAJAHHS BUINOI MaTeMaTHKU
MOJYJIbHO-PEUTUHIOBOI CHUCTEMH KOHTPOJIK Ta OIlIHIOBaHHS, TIOCWJIEHHSA i
JI1arHOCTUYHO1, HAaBYAJIbHO1, pO3BUBAIBLHOT T4 BUXOBHOT (DYHKIIIM HA OCHOBI IPUHITUIIIB
1HIMBIIYaJIbHOTO XapaKTepy, CHUCTEMHOCTI, BCEOIYHOCTI TEPEBIPKH 1 OI[IHIOBAHHS,
MOIYJBHOCTI, I[I/I(I)epeHHH/IOBaHOCTl 00’ €KTUBHOCTI, €JHOCTI BUMOT JIO CTyI[eHTlB

3 ypaxyBaHHsIM Miclisi 1 poyi  HaBYAIbHOI AWCIUIUTIHKM Y  MIATOTOBII
MEPIIOKYPCHUKIB, BIABEACHOTO Yacy Ha peaji3ailiio MOCTABICHUX HAaBYAIhHO-OCBITHIX
3aBlaHb, BH3HAYCHUX (OPM HABYAIBHOTO TIPOLECY Y BUKIAMAHHI TPEAMETY
peami3yloThCsd TMOTOYHHM, TEMAaTUYHUM, MOIYJIbHHA Ta TIiACYMKOBUH BHIU
MEeJaroriYyHoro KOHTPOJIt0. MeTosl YCHO1 CmiBOECIAM BHKOPHUCTOBYETHCS Y MPOIEC]
po0OOTH CTy/AEHTa HAa MPAKTUYHOMY 3aHSTTI, HAa 1HAMBIAYaJbHUX 3aHATTIX. [loToUuHMI
KOHTPOJIb Ta MpaKTHYHA MEpeBipKa 3HAaHb CTYJEHTIB 31MCHIOETHCA HA TPAKTUYHOMY
3aHATTl. TemaTUyHMil (MOIYJNBbHHMI) KOHTPOJb, METOJ OLIHIOBAHHSA pe3yJIbTaTiB
3aCBOEHHS 3MICTOBUX Ta JMJAKTUYHHMX MOJYJIB 3AIMCHIOETHCS METOJOM BUKOHAHHS
KOXXHUM CTYJIEHTOM 1HAMBIAyajlbHOTrO 3aBAaHHs. Ha rpymy ykianeno 28 BapiaHTIB
3aBlaHb, KOXHE 3 SIKUX BIJINOBIJIA€ KPUTEPISM: CKIAAHOCTI, TMOBHOTHU OXOILJICHHS
MIPOTPAMHOT0 3MICTY, HaJIIMHOCT1, 00’ EKTUBHOCTI.
MonynbHUN KOHTPOJIb MPOBOIUTHCS Y (POPMI OMTUCOBHUX CaMOCTIHHUX pOOIT, yCHIN
1 MMCHbMOBIM BIMOBIAI Ta KOMIT IOTEpHOTO TecTyBaHHs (Ha ruiatgopmi MOODLE
https://moodle.udau.edu.ua/course/view.php?id=906

[TincyMKOBHIA KOHTpPOJIb MPOBOAUTHCS y (opmi ex3ameHny. [lo ek3ameHy
JIOTYCKAIOThCA CTYJIEHTH, SIKI Y TIOBHOMY OOCS31 BUKOHAJIM BUMOTU HABYAJIbHOI
IPOTpaMu: OMPAITIOBAIA MaTepiall BCIX JIEKIIIH, YCIIIIHO BUKOHAIH BC1 TPAKTUYHI
po0oTH, ompaloBajgl BUHECEHI Ha CaMOCTIHE OMpalloBaHHI TeMu. B okpemux
BUMAJKaX (KOJM B CHJIY MOBRXHUX MPUYMH 13 BIAOMY JIeKaHATy CTYJEHT
MPOIYCTUB 3HAUYHY YACTHHY 3aHSTh 1 BUKOHYBaB POOOTH CaMOCTIITHO).
MakcuMallbHO MOMJIMBA KUIBKICTH YMOBHUX OajliB 3a HaBYAJIbHI 3aHATTS

cryaeHTa ctaHoBuTh 70% (xoedimient 0,7) 1 30% (koedimient 0,3) mpurnamae Ha
€K3aMEH BiJ] 3arajbHOi KIJIbKOCTI YMOBHHX OalliB.




12. Po3moain 0aJiB, IKi OTPUMYKOTh CTYAE€HTH

15

ITorounwuii (MOIyIbHUIT) KOHTPOIb
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Kpurepii Ta mkaja ouiHIOBaHHS 3HAHb | YMiHb CTY/I€HTIB

Orminka Orminka KinekicTs Oanis
Busnauenns ECTS
HaIlllOHAJIbHA ECTS 3 TUCLHUILIIHU
BigmiaaO A BigMinHO - BiAMiHHE BUKOHAHHS JHUIIIE 3 90-100
HE3HAYHOIO KUIBKICTIO IIOMUIIOK
Ho6pe B Hyxe nodpe - BHIllE CEPEeTHBOTO PIBHA 3 82-89
KiJIbKOMa ITOMHMJIKAMU
Ho6pe - B 3arayibHOMY TIpaBUJIbHA POOOTa 3 75-81
C IIEBHOIO KIJILKICTIO IIOMMJIOK
3a10BIIIBHO D 3a10BIIBHO - HEIIOTAHO, aJIe 13 3HAYHOIO 67-74
KUIBKICTIO HEOJIKIB
JlocTaTHBO - BUKOHAHHS 3aJJ0BOJIbHSIE 60-66
E MiHIMaJIbH1 KpUTEPii
HezanosinpHO FX HezanoBiibHO - MOTPiOHO MpalfoBaTH Mepe 35-59
THM, SIK OTPUMATH ITO3UTHUBHY OIlIHKY
HezanoBinbHO - He0OXiqHA cepilo3Ha 1-34
F nojasbiia podoTa
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13. MeToguuHne 3a0e3ne4eHHS

1. Buma matemaruka. [IpakTukyMm s 31100yBadiB BHUINOI OCBITH CIEIiaIbHOCTEH
091 bionorisg, 101 Ekomoris // VYkmanmaui: I.I. Tlo6epexeun, C.B. Jlemenko, I.I.
[ToGepexens — YMmanb: Bunapaudo-nomirpadiunuii nentp YHYC 2021. — 161c.

2. Bcryn no marematuyHoro aHamizy. Jludepeniiaabue yncieHdss QyHKIii oaHiel
3MiHHOI. MeToAuyHi peKOMeHJalli s MPOBEACHHS NPAKTUYHUX 3aHITh Ta
CaMOCTIMHOI pOOOTH CTYAEHTIB (s CTYAEHTIB (aKyJbTeTy EKOHOMIKH 1
nignpuemMauITBa) / bepesorcrkmii B.€., 3akopueBna C.A., Tpym T.I., C.B. Jlemenko,
P.B. Henpka — YMmans: YHVYC, 2014. — 87 c.

3. HeBusnauenmii iHTerpans. MeroauyHi peKOMeHAAlii [  MPOBEACHHS
OPAKTUYHUX 3aHATh Ta CaMOCTIHHOI pPOOOTH CTYIEHTIB (DaKylIbTeTy EKOHOMIKH 1
nignpueMHuITBa. / bepezorcekuit B.€., 3akopueBna C.A., Tpym T.I., C.B. Jlemenko,
P.B. Henbka — YMmans: YHVYC, 2014. - 72 c.

4. BusnaueHuii iHTerpan. OyHKIT AEKUIBKOX 3MIHHUX. MeToInuHI peKoMeHaali
JUTISL TIPOBEJIEHHSI NMPAKTUYHUX 3aHSATh Ta CAMOCTIMHOI pOOOTH CTYAEHTIB (aKyIbTETY
€KOHOMIKHM 1 mianpueMmHunTsa. / bepesoBcekuit B.€., 3akopuesna C.A., Tpym T.I.,
C.B. JIemienko, P.B. Henpka — YMmans: YHVYC, 2014. — 74 C.

5. IurerpanbHe yucieHHs (QYHKIT JEKUTBKOX 3MIHHMX. MeTOau4YHI peKOMEH il
JUTSl IPOBEJICHHS MMPAKTUYHUX 3aHATh Ta CAMOCTIHHOT POOOTH CTYAEHTIB (IJIs CTYJEHTIB
1HXKeHepHO-TexHoJIoriyHoTo (pakynbTeTy)./ bepe3orchkuii B.€., C.B. Jlemenko, P.B.
Henrnka — Ymann: YHVYC, 2014. — 84 c.

6. JudepenmianbHi piBHSHHA. Psmu. Metoauuni pekoMeHarlii sl MPOBEACHHS
NPAKTUYHUX 3aHATh Ta CaMOCTIHHOI POOOTH CTYIEHTIB (DaKylIbTeTy EKOHOMIKH 1
nignpueMHunTBa. / bepezoscekuit B.€., 3akopueBna C.A., Tpym T.I., C.B. JlemeHnko,
P.B. Henbka — YMmans: YHVYC, 2014. - 62 c.

7. Enementn Teopii WMOBIpHOCTEH Ta MAaTeMAaTHYHO! CTAaTHCTHKU. MeETOau4Hi
pEeKOMEeHIallli /ISl MPOBEACHHS MPAaKTUYHHUX 3aHATh Ta CAMOCTIIHOI poOOTH CTYJEHTIB
(bakyIbTeTIB arpoHOMIi, TUIOJJOOBOYIBHUIITBA, €KOJIOT1i Ta 3aXHCTy PpOCIUH. /
bepezoncekuii B.€., C.B. Jlemenko, P.B. Henbka, 1. I. [To6epexens — Ymans: YHYC,
2013.-80c.

14. PexoMmenioBaHa Jiitepatypa
ba3oBa

1. Bwuma maremaruka: [linpyunuk: Y 2 kH.— 2-re BuI., nepepoO. 1 gom.— K.: JIubinp,
2017.— Ku..1 OcHoBHI po3aumn / 1. [IpuzBa, B.B. Ilmaxotnuk, JIJI.
[lopnuncekuii Ta iH.; 3a pen.. [.JL.Kyniniga.—400c.

2.  Buma martematuka: [ligpyunuk: Y 2 kH.— 2-Te BUA., nepepo0. 1 gom.— K.: JIubins,
2017.— Ku..1 Ocnogni po3nimu / I'.JI.Kyniniy, €.}0.Tapan, B.M.Bypum Ta iH.; 3a
pen.. [.JL.Kyniniga.—368c.

3. HyO6posuuk B.I1., FOpuk 1.1., Buma maremaruka: Hasu. nocionuk. - K.: A.C.K.,
2018.— 648 c.

4.  Hroxenkona JI.I. JroxxenkoBa O.}FO. Muxaimin I'.O. Buma matemartuka: [Ipuxknaau
1 3amaudi / [Tocionuk. — K.: BugaBuuuunii neHTp «Akagemis», 2016.— 624¢. (Anbpma-
Mmarep)
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5. B.IlJIaBpenuyk, T.I.I'otrunuan, B.C. [Ipons, O.C. Konnyp. Buma maremaTuka.
Kypc nekmiéi y tpbox uactuHax. Yactuna 1. Jlinifina anreOpa, aHajmiTU4YHA
reomeTpisi, Marematuunuii a”ami3: HaBuanbHuii mociOHuk. — YepHiBii: Pyra,
2017.—440c.

6. Banees K.I'., [I)xannagoBa [.A. Buma marematuka: HaBu. mociOnmk. ¥V 2-x 9 -
K.:KHEY, 2016.

JlonomizkHa
1. Buma maremaruka: 36ipauk 3amad: Haeu. moci6uuk / 3a pen. B.I1.JlyOoBuxka,
L.I.FOpuka.— K.: Bunasuuurso A.C.K., 2018.—480c.

2. Hemim B.M., Ilpomuk A.l.,, Bepesska K.M. Buma matemartuka (mpakTUKyM):
Hagu. moci6. - Tepuonins: Exonomiuna nymka, 2017.

3.  Ixume M.I., Komecuux T.B., KortnmoBa B.M. Buma maremarnka: Emementu
aHaMITHYHOI reomeTpii. JudepeHuiiiHe Ta 1HTErpajibHEe YUCICHHS  (YHKIIH
onHiel 3MmiHHOI. - K.: Bumia mik. 2014-C.391

4. xine M.I., Konecauk T.B. Buma maremaruka: Iligpyunuk: ¥V 3 ku.: KH. 2.
Hudepeniiiiine Ta iHTerpayibHe YnclIeHHs (PyHKIIN oxHi€ei 3mMiHHOI. Psaau. - K.:
JIn61as 2014-¢.352

5.  Ilxine M.I. ta 1. Buma maremaruka: [linpyunuk: ¥V 3 kH.: KH. AHamiTudHa
reoMeTpis 3 eieMeHTaMu aireopu. Beryn 1o MmarematuyHoro ananmizy. K: JIuGinp
, 2014 -¢.280.

15. IndopmaniiiHi pecypcu
1. https://moodle.udau.edu.ua/course/view.php?id=906 - mnardpopma MOODLE
2. http://kafinfo.org.ua/index.php/mathematika/matematyka/187 InTepHer-pecypcu 3
MaTE€MaTUKH.
3. http://www.formula.co.ua/ MaremaTtuka
4. http://www.allbest.net - be3komToBH1 enekTpoHHI 010m0TeKn: MaTemaTiKa
5. http://www.allmath.net- EnekTpoHH1 MaTepiaal 3 MaTeMaTUKH.

16. 3minn y po0ouiit nporpami Ha 2022-2023 HaB4yaabHHMH piK.
B 2022 poui B poOouiii mporpami 3MIHWJINCh KOMIETEHTHOCTI Ta MPOrpamHi
pe3yabTaTH HaBYaHHS, OHOBUJIMCh METOAM HAaBUAHHS Ta KOHTPOJIIO, OHOBUBCS CIIMCOK
METOJUYHOTO 3a0e3eueHHs Ta iHhopMalliiftHI PeCypCH.



