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1. Onuc HaBYAJILHOI AUCIHUILTIHA
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2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIHUILIIHYA

Mera HaBYAJIBLHOI JAUCHUILUIIHM € 3aCBOEHHSA CTyJICHTaMH 0a30BHX
MaTeMaTUYHUX 3HAHb 1 yMiHb, HEOOXITHUX IIiJI 4Yac PO3B’sA3yBaHHS 3ajad Yy
npodeciiiHiii  qiIbHOCTI, 3a0e3MeueHHs NPUJICTINX JUCIUIUTIH HEOOX1THUM
MaTeMaTUYHUM amnapatoM. PO3BUTOK y CTYACHTIB JIOTIYHOTO Ta aJITOPUTMIYHOIO
mucneHHsi. CropusiHHs (GOPMYBaHHIO HAyKOBOIO CBiTOIUIsily. BuxoBanHs Yy
CTYACHTIB yMIHHS CaMOCTI{HOTO TMOIIMPIOBAHHA MAaTEMaTUYHUX 3HaHb Ta
MPOBE/ICHHS] MATEMaTUYHOTO aHaJi3y MPUKIAIHUX 3a]1ay.

3aBIaHHSMU BUBYCHHS HABYAIBHOI JUCITUTLTIHH €

NPUIIEIUTA HEOOXIJHI TEOPETUYHl 3HAHHS Ta BMIHHS pPO30UpaTHC Y
MaTeMaTUYHOMY arapari;

JIaTU TIPBUHHI HABUYKHA MAaTEMATHYHOTO JOCIIHKEHHS PUKIAIHAX 33]1a4;

PO3BUTOK MAaTEMaTUYHOT'O MUCIICHHS;

BUPOOUTH HABUYKU CAMOCTIHHOTO BHMBYEHHS HAyKOBOi JIITepaTypu 3
MAaTEMAaTUKHU Ta 1i 3aCTOCYBAHH.

Micne JAUCHMILUIIHM Yy CTPYKTYPHO-JIOTIYHIi cXeMi MiATOTOBKH
3100yBaviB BMINOI OCBiTH: HaBuUalibHa JuclUIUliHA «Buma Ta npukiaaHa
MaTeMaTuka» € (yHIaMEHTAIbHOIO, MPEIMETOM SKOi € 3arajibHi MaTeMaTU4H1
BJIACTUBOCTI Ta 3aKOHOMIPHOCTI, BUBYEHHS 3MIHHUX BEJIIMYUH B iX B3a€EMHOMY
3B’s13Ky. Buila Ta mpukiiagHa MareMaThka TICHO TOB’s3aHa 3 1H(GopMaliitHUMu
CUCTEMaMHU.

KommnerenTHoCTI:
iHTerpajbHa:

— 3JaTHICTh PO3B’SA3YBAaTH CKJAJHI CHEIiali30BaHl 3ajavi Ta MPaKTHYHI
npoOJsieMH, SIKI XapaKTEPU3YIOThCS KOMIUIEKCHICTIO 1 HEBU3HAUCHICTIO YMOB, Y
chepi MeHeKMEHTY a00 y TpoIeci HaBUaHHA, IO Tependavyac 3aCTOCYBAHHS
TEOpiil Ta METOIB yIPABIIIHHS,

3araJibHi:

— 3JIaTHICTh JI0 a0CTPAKTHOTO MUCJICHHS, aHAJli3y, CHHTE3Y;

— HAaBUYKHU BUKOPHUCTAHHS 1HPOPMALIIITHUX 1 KOMYHIKAI[IHHUX TEXHOJIOT1H;



— 3JIaTHICTb JI0 MIPOBEACHHS JOCIIKEHb HA B1IMOBIAHOMY PI1BHI;
— 3JIaTHICTb MPAIIOBATH Y MIXKHAPOJAHOMY KOHTEKCTI;
crneniajabHi (paxosi):
— 37IaTHICTh aHAMI3yBaTH Pe3yJbTaTH IISJIBHOCTI OpraHi3allii, 31ICTaBIsATH iX
3 (pakTOpaMu BIUIUBY 30BHINIHBOTO Ta BHYTPIIIHHOTO CEPEIOBUIIIA.
— 37aTHICTh TpaIfoBaTH B KOMaH/l Ta HaJIaroJ)KyBaTH MIXKOCOOHCTICHY
B3a€MOJIIIO TIPU BUPIIIEHHI TPO(eciiHUX 3aBAaHb.
— 3JaTHICTh OIIIHIOBAaTHM BHUKOHYBaHI poOOOTH, 3a0e3redyBaTH iX SKICTh Ta
MOTHBYBATH NIEPCOHAJ OpraHi3allii.
— 3JaTHICTh AaHaJI3yBaTW U CTPYKTypyBaTh mpoOJieMU opraHizaiii,
dbopmyBaT OOTPYHTOBAHI PIllICHHS.
NMPOrpamMHi pe3yibTaTH HABYAHHSI
— BUSBIATH HAaBUYKM TMOIIYKy, 30WpaHHS Ta aHaiizy iHdopmariii,
pO3paxyHKy MOKa3HUKIB JIJIi OOTPYHTYBaHHSI YIIPaBIIHCHKHUX PIIICHb.
— BUKOHYBaTW JOCIHIJDKEHHS IHIUBIIyaJbHO Ta/ab0 B Trpymi Mifg

KEPIBHUIITBOM JIiIepa.



3. [Iporpama HaBYAJIbHOI IMCUMUILTIHN

3micTroBuii moay.s 1. JliniiiHa anredpa. BekropHa ajaredpa. AHaJiTHYHA
reoMeTpist

Tema 1. Determinants and their properties. Matrices. Systems of linear
equations.

Determinants and their main properties. Multiplication of determinants.
Minors and algebraic complements. Solving system of linear equations according
to Cramer’s rules.

Matrix concepts. Types of matrices. Linear operations on matrices.
Multiplication of matrices. Inverse matrix. Solving matrix equations.

The rank of the matrix. Basic and extended matrices of the system of
equations. Solving system of linear equations by the Gaussian method. Solving a
system that has m linear equations and n unknowns. Basic solution.

Tema 2. Bekmopna aneebpa.

Jlinttnuit nmpoctip. ba3uc 1 po3mipHicTs npoctopy. [loain Bimpizka B
JTaHOMY BiJHOIIEHHI. Bupas ckanspHoro 1o0yTky uepe3 koopauHatu. Kyt Mix
nBoMa  BekTtopamu. Hampsmui  kocuHycu. OpTOroHaNbHICTH  BEKTOPIB.
OpToroHanapHui 6asuc.

BrnactuBocti BeKTOpHOro J00yTKYy. YMOBHM KOJIIHEAPHOCTI BEKTOPIB.
3acTocyBaHHSI BEKTOPHOIO JOOYTKY.

BrnactuBocti MimaHoro Jg00yTKy BEKTOPIB. YMOBH KOMILUIAHAPHOCTI
BEKTOPIB. 3aCTOCYBaHHs MIIIAHOTO JOOYTKY BEKTOPIB.

Tema 3. IIpama na niowuni. Ilpsama i niowuna 6 npocmopi

PiBHsHHS TpsMOi Ha IUJIOMIMHI (3arajbHe PIBHSAHHA, Yy "BiApidkax Ha
ocsix", PpIBHSHHS TPSAMOi, IO MPOXOAUTH YE€pPe3 TOUKY, MEPHEHIUKYISIPHO
3aIaHOMY BEKTOPY; KaHOHIYHE DPIBHSHHS; PIBHSHHS TPSAMOi, SKa MPOXOJUTH
yepe3 JABI pi3HI TOYKHW; mapameTrpuude). KyT Mix npsMumu, yMOBHU
napajeabHOCTI 1 MepNeHANKYIIpHOCTI. BiicTaHp Mig TOYKH 10 TPSIMOI.

PiBHSIHHS TUIONIMHU B 3araJilbHOMy BHJI, yV BIApPI3Kax Ha OCSAX, PIBHSIHHS
IUIOIIMHU 10 TMPOXOAUTH uepe3 Tpu Touku. HopMoBaHe pIBHSHHS ITUIONIUMHHU.
Biacranp Big Touku g0 mmommHU. KyT Mik 7BOMa TuiomuHamMu. PiBHSHHS mpsiMoi
B 3araJIbHOMY BHJIi. PiBHSHHS TydYka IJIOMUH. PiBHSAHHS TIpsAMOI, IO MPOXOIUTH
yepe3 Bl TOYKU, KAHOHIYHE PIBHSAHHS NpsAMoi. KyT Mk 1BOMa NpsIMUMU, KyT MIXK
MPSIMOIO 1 TUIOLTUHOIO.

3micToBuit MOayJIb 2. BcTyn B MaTeMaTHYHUM aHAJII3

Tema 4. Yucnosi mrodxcunu, KOMIIEKCHI Yucia

MHoX1Ha KOMIUIEKCHUX uyucen. Jlii Haj KOMIUIEGKCHUMHM 4YHCIaMH B
anrebpaiuniii gopmi. [lomsipra cucrema koopawHat. Tpuronomerpuuna (opma
KOMITJIEKCHOTO uncia. Jlii HaJl KOMIUIEKCHUMH YWCIaMH B TPUTOHOMETPUYHIN
dbopwmi. [[oOyBaHHS KOpEHS 3 KOMIUIEKCHOTO YHCIIA.

Tema 5. @yuxyis, epanuyi, Henepepeuicmov yHKyii

OyHKITIOHABHA 3aJI€KHICTh, (QyHKIA. ['panuns ¢yHkiii B TOoUlli, Ha
HECKIHYEHHOCTI,  OJHOCTOPOHHI  rpaHuIli  ¢yHkiii. ['paHuns  9UCIOBOI



nocTiTIoBHOCTI. HeckiHueHHO BeNWKi 1 HECKIHYEHHO MaJjli BEIMYMHU. BIacTUBOCTI
rpanuils. JIB1 BU3HauyHI rpaHulll. BractuBocTi rpanuis. HeckiHuenHo mani Ta
HECKIHYEHHO Benukl (QYHKIII B Touli 1 iX mnopiBHSAHHSA. OIHOCTOPOHHS
HemepepBHICTb. TOYKU poO3puUBY Tak iX kiacudikaimis. BractuBocTi ¢GyHKINIH,
HemepepBHUX Ha Biapisky. Henepepsuicte dynkmii. Kiacudikaiis Todok
po3puBy. BiactuBocti HenepepBHUX GyHKIIIH. Teopemu npo HemnepepBHi PYHKITIT.
HenepepBHIiCTh eleMeHTapHUX (PYHKITIM.

Tema 6. [loxiona ¢ynxyii. Jughepenyian. /locnioscenns pynxyii

['eomeTpuuHuil Ta MexaHi4HU# 3MicT moxigHOi. OCHOBHI TeopeMHu
npo noxiAHy ¢GyHKIIT (MOXiHA CyMHU Ta Pi3HUIl, TOOYTKY, YaCTKH, OOCpHEHOT
bynkuii, ckiaaaenoi ¢yHkuii). [ToxigHi OCHOBHHX elleMEHTapHHUX (DYHKIIH.
Tabauns nmoximaux. [ToxigH1 BUIMX TOPSIKIB.

[TonsiTTss HeBW3HAUeHUX BUpa3iB. Po3kputTs HeBM3HadyeHocTed. I[IpaBumia
JlomiTans, npukiaau 3actocyBaHHs. HemepepBHicTh audepeHiiiioBanoi GyHKIIii.
['eomerpuunuii 3micT nudepeniiana. BiaactuBocti audepeniiana. 3acToCyBaHHS
mudepeHItiana uisi HabmKeHux oOuucieHHsx. JudepeHiiany BUIMX MOPSAKIB.
[ToximHi mapamMeTpuyHuX (PYHKIIIH.

HocnimxenHs QyHKIli Ha MOHOTOHHICTh. ExcTpemymu ¢ynkiii. Heobxinna
1 JOCTaTHI O3HaKM eKkcTpemMyMmy (yHkii. OnykiicTe Ta  YrHYTICTh Tpadika
byHK1ii, TOYKKM meperuHy. AcuMmntoTd Tpadika ¢QyHkiii. 3aradpbHa cxema
JTocipKeHHs 1 mooynoBu rpadika ¢yHkiii. Haiibinpiie Ta HaliMeHIlle 3HAYCHHS
HelepepBHOi PYHKIIT HAa BIAPI3KY

3micToBuit Moay.ib 3. IHTerpajibHe yncjaeHHs. DyHKUII JeKUIbBKOX 3MIHHMX

Tema 7. Hesusnauenuii inmeepan. Memoou  iHmeepysauHs.
Inmeepysannsa payionanvHux @ynkyiu. Inmeepysanns ippayioHarbHux i
MPUSOHOMEMPUYHUX DYHKYTL

[TonsitTst mepBicHOT (QYyHKINT 1 HEBU3HAYEHOro iHTerpana. ['eomerpuyHuit
3MICT HEBHM3HAYEHOTO IHTerpajia. BIacTMBOCTI HEBH3HAYEHOTO IHTErpaa.
Tabnuust OCHOBHUX 1HTErpadiB. I[HTerpyBaHHS METOJOM 3aMiHM 3MIHHOI,
IHTErpyBaHHS 110 YaCTUHAX.

AnreOpaiuni  npobu. Enementaphi anreOpaiuni npoOu. I[HTerpyBaHHs
anreOpaiuHux  ApoOIB  METOJOM  HEBU3HAUCHUX  KoedimieHTiB. Dopmyna
OcTporpaicbKoro ajsi IHTErpyBaHHs anreOpaiyHux IpoOiB.

InTerpyBanus JTHIAHUX, IpOoOOBO-TIHIMHHUX. [HTerpyBanns
EKCIIOHEHIIaTbHUX (QYHKUIA. TpPUrOHOMETpHUYHI IIJICTAHOBKH, YHIBEpCajabHa
TPUTOHOMETPHYHA ITiJICTAHOBKA. |HTErpyBaHHS TPHUTOHOMETPUYHUX (YHKIIIH.
BukopucTaHHS ~ TPUTOHOMETPUYHHMX  IMJCTAHOBOK  JJIA  IHTETPYBAaHHS
KBaIpaTUYHUX 1ppalllOHAIbHOCTEH.

Tema 8. Busnauenuti inmecpan 3acmocysamnus  6U3HAYEHO20
inmeepana. Heenacui inmezpanu.

Busnadyenuit iHTerpan sk rpaHuils iHTerpanbHux cyM. OCHOBHI BJIaCTUBOCTI
BU3HAYEHOTO iHTerpasna. [loxigHa BiJ BU3HAYEHOTO IHTETpasia Mo 3MiHHIN BEpXHIi
mexi. @opmyna Herorona-JlehOnina. Teopema mpo cepenHe 3HaUYCHHS (DYHKITII.
[HTETpYyBaHHS MO YaCTWHAX y BHU3HAYEHOMY I1HTErpaii. [HTerpyBaHHS METOIOM



MiCTAaHOBKYA. BHW3HA4YEHHS TUIONI, MOBXWHU JiHIA 1 00’eMiB Tin obOepTaHHS 3a
JIOTIOMOTOF0 BU3HAUEHOTO 1HTerpasia. BUKOpUCTaHHS BHM3HAYEHOTO 1HTErpaja AJis
pO3B’s13yBaHHS (PI3UUYHUX Ta EKOHOMIYHHUX 3a71a4.

HeBnacHi iHTerpanu 3 HECKIHYEHHHMHU MEXaMH Ta BiJ] HEOOMEKEHUX
GYHKITIH.

Tema 9. @yukyii dexinokox 3minnux. [1o0sitinuti inmezpai

[TonsTTss QyHKIIi KiTbKOX 3MIHHUX. OO01acTh BH3HAYEHHS 1 MHOXHHA
3HadeHb. YacTuHHI moximnHi. YacTuHHI MOXigHI BUIUX mopsakiB. udepenitian
¢byskmii kinbkox 3MmiHHMX. ['pamient. [loximna ¢yHKIIi B 3a7aHOMY HaIpsIMKY.
JloTnyHa TUIOIIMHA 1 HOpMaJb 10 MmoBepxHi. ExcTpemyMu QyHKIii ABOX 3MIHHHX .
HeoOxinHa 1 qocTtaTHsS yMOBa €KCTpeMyMy. YMOBHUN ekcTpemyM. OOUuciIeHHs
NOABIMHUX 1HTETpadiB. 3adaul, SKI MPUBOAATH 10 TMOJBIMHOIrO iHTErpana.
BusHauenHst moaBiiHOTO iHTErpaia. ['eoMeTpuyHMil 3MICT MOJBIMHOTO 1HTErpaa.
BukopucTtanss noaBiitHOTro 1HTErpana Juist po3B’si3yBaHHs (PI3UMYHHX 3a/ad.

3micToBuii Moayab 4. ludepenuiaabHi piBHsiHHS. YHCI0Bi Ta cTenenesi psiau

Tema 10. Jlinitini ougepenyianvui piguaunHs nepuio2o nopsoxy. /esxi
Knacu ougepeHyialbHux pieHAHL, AKI IHMeepyiombvcs 8 Keaopamypax abdo
00NYCcKams NOHUINCEHHS NopsoKy. Piensanus 6 nosnux ougepenyianax.

3BuyaiiHi audepeHiiaiibHl  pIBHAHHS, iX Kiacudikamis. 3araabHud 1
YaCTUHHUN  PO3B’SI30K  JAU(PEPEHIIAIBHOIO  PIBHAHHS, IIOYAaTKOBI  YMOBH.
HudepenuianbHi  pIBHAHHSA 3  BIAOKPEMIIIOBAHMMHU 3MIHHMMH. OJIHOpIIHI
nugepenuianbHl piBHSIHHSA. JIiHIAHI AMQepeHIianbHl PIBHAHHS MEPIIOro NOPSIKY.
PiBusinHs bepnymmi. {udepenuianbHi piBHAHHS B NOBHUX IudepeHuianax. Jesxi
kimacu audepeHIliadbHUX piBHSAHB, $KI IHTETPYIOTbCA B KBajapaTypax abo
JIOTTYCKAIOTh MIOHUKEHHS TIOPSAKY.

Tema 11. Jlinitni ougpepenyianvui pignanus 2-20 nopsaoky 3i cmaiumu

Koeghiyiecnmamu.
JliniiiHi omHOPiAHI AudepeHIlianbHl PIBHSIHHS IPYroro MOPSIKY 13 CTalUMU
Koe(ilieHTaMH. XapakTepucTuyHe PIBHSIHHSL. Jliniin1 HEOHOPIIH1

nudepeHIiaabHl PIBHSHHS APYroro MOPSAKY 13 ctaiuMu Koedimientamu. Meton
HEBU3HAYCHUX KOE(DIIIEHTIB.

Tema 12.Yucnosuii pso (ocrhoeui nowamms). Ilonammsa npo
@yuxyionanvruti psio. Cmenenesutl pso.

BusHaueHHsT 4KMCIIOBOrO psiAy. 3arajbHl BIACTUBOCTI 1 XapaKTEPUCTUKHU
HECKIHYEHHHUX YHUCJIOBUX psAliB. BiactuBocti 301kHUX psaniB. HeoOxigHa o3Haka
30DKHOCTI psiny. JlocTaTHi o3HaKM 301KHOCTI psi/iiB: O3HAKA IMOPIBHSHHS PSIB,
rpaHM4Ha O3HaKa 301KHOCTI, o3Haka J[lamamOepa, o3naka Ko, iHTerpagbHa
Oo3HakKa 30DKHOCTI psay. 3Hako3MiHHI psau. O3naka JleiOnina. AOGcostoTHa Ta
yMoOBHa 30DKHICTh psamiB. CteneHesi psau. Teopema AGens. Pagiyc 301kHOCTI Ta
1HTepBan 301KHOCTI creneHeBoro psay. Pamu Teinopa 1 Maknopena. Po3skian
eJeMeHTapHuX (YHKIIINA B CTEMEHEeBl psau. BUKOpUCTaHHS CTEIEHEBUX PSIIB IS
HaOMMKeHUX OOYMCIIeHb 3HaueHb (DYHKLINA, 0OpaxyHKy BHU3HAYEHHX IHTErpaliB,
pO3B’s3yBaHHS AU(EPECHITIATHHIX PIBHSIHbD.



3micToBuii MOAyb 5. OCHOBH Teopii HMOBipHOCTel | MATEMAaTHYHOI
CTATUCTUKH

Tema 13. Osuauenna umosiprocmi. Teopemu npo UMOBIPHOCHII.
He3zaneoicni noemophi sunpooyeammsi.

[Ipenmer Teopii HMoBipHOCTEH. EneMeHTH KOMOIHATOPHUKH: PO3MIIICHHS,
MePEeCTaHOBKHU, CIIOJy4YeHHs. AureOpa mnoaiii. BumpoOyBanns 1 momii. Bumau
BUNAAKOBUX TMoAid. Kracuune o3HaueHHs WMOBIpHOCTI. OCHOBHI BJIaCTHUBOCTI
“MoBipHOCTI. BimHOCHA wacToTa Mo Ta ii cTiMKicTh. CTaTUCTUYHA HMOBIPHICTS.
['eometpuuni i#imoBipHocTi. Cyma BumagkoBux moxil. Teopema momaBaHHS
nMoBipHOCTe HecyMicHux monid. [loBna rpyma momiid. [lpotunexxna momis.
JloGyToxk monaiii. YMoBHa WMOBIPHICTb. TeopemMa MHOXXEHHS HMOBIPHOCTEH.
Hezamexni moxii. TeopemMa MHOXEHHS WMOBIPHOCTEH TSI HE3aJICKHUX IOIIH.
IMoBipHicTh mosBM TIpuHAiiMHI onHiei moxil. Teopema nonaBaHHs iMOBipHOCTEH
MBOX cymicHuX momi. Popmyna mnoBHOI HMOBIpHOCTI. Cxema He3aleKHUX
BunpoOyBanb 1 ¢opmyna bepuymni. biHOMianbHHI pO3MOALT WMOBIPHOCTEH.
JlokansHa Teopema MyaBpa-Jlamnaca. [nrerpansnaa Teopema Jlamnaca. Bigxunenus
BIJIHOCHOI YaCTOTH BijJ CTaloi MMOBIPHOCTI B HE3QJIECKHUX BHUIPOOYBAHHSX,
Teopema bepnysm, 3akoH Benukux yucen. @opmyna Ilyaccona. Halimpocrimmuii
MOTIK TOJIIM.

Tema 14. /Juckpemni ma HenepepsHi 6UNAOKOG GeIUYUHU. 3AKOHU
PO3N0OINY BUNAOKOBUX BETUYUH.

JluckpeTHa BUMaAKOBAa BEJIMYMHA. 3aKOH 1 (QYHKIIS  pO3MOJLTY
HMoBiIpHOCTEW. MaTtemaTuuHe CHOJIBaHHS, JUCIEPCIS 1 CEpeHE KBaJpaTU4YHE
BIIXUJICHHSI JUCKPETHOI BUIMAJKOBOI BEJIMYMHHU Ta iX BiacTuBOCTi. HemepeprHa
BUMNAaAKOBa BenuuuHa. [HTerpanbHa QyHkuis poznoauty. JudepeniianbHa
dyHKIis posnoxiny (ryctura iiMoBipHOCTI). FIMOBIpHiCTb MOMAgaHHS BUIIAIKOBOI
BEIMYMHK Ha 3aJaHUi 1HTEepBaJ. MaTeMmaTW4YHE  CIIOJIBaHHSA, IUCIIEpPCIS Ta
CepellHE KBAJpaTUYHE BIAXWUJICHHS I HEMEpepBHOI BUIMAIKOBOI BEJIWYUHHU.
binomianbauii  posnofin WmoBipHocTed. Posmomin Ilyaccona. ['eomerpuunuit
po3noaut. PiBHOMIpHUIT 3aK0H po3moauly WMoBipHOcTel. HopmanbHUI po3momain
ta ¢ynkiis Jlamnaca. [lokasHUKOBUI PO3MOI1T HMOBIPHOCTEH.

Tema 15. Bubipxosuti memoo. Toukosi ma inmep8anvHi OYIHKU
napamempie po3nooiny. Kopenayitinuii ananiz. /fucnepcitinuii ananiz

[Ipeamer mMaremMaTHUYHOI CTATUCTUKH. ['eHepanbHa CyKyMNHICTh 1 BUOIpKa.
[ToBTopHa 1 Oe3noBTOopHa BHUOIpKa. PemnpeseHtatuBHICTH BUOIpkU. CrocoOu
B1100py 00’ekTiB BUOiIpKkHU. Bapianiiinuii psin BuOipku. uckpeTHi Ta iHTEpBaibHI
BaplaliiiHl pAau. XapakKTepUCTUKHU BapialllifHOrO psiiy: CepeAHeE 3HAYEeHHS,
JIMCTIEpCisi, CEpPEeIHE KBaJpaTUUHE BIIXWICHHS, MOJa, MeJiaHa, po3Max Bapiailii,
koedimienT Bapiawii. Emnipuuna ¢yskuis posnoguty. Ilomiron 1 rictorpama.
CratucTU4Hl OIIIHKM TapaMeTpiB  po3moaury. TOUYKOBI OINIHKM HEBIIOMHUX
napameTpiB  pO3MOJAUTYy TeHEpalbHOI CYKYNMHOCTI. BumpaBineHa ngucrepcis 1
BUTIPABIICHE CEpeHE KBaApaTuyHe BiaxuieHHsA. CTaTUCTHKAa MaJluxX BHOIPOK.
[ToHsATTS TIPO 1HTEPBATHHY ouiHKy' HajiliHa WMOBIPHICTh, PIBE€Hb 3HAYUMOCTI,
HAJIWHUN 1HTepBaI. [HTEpBaJIbHI OIIHKMA TTapaMeTPIB PO3MOALTY. (DYHKHIOHEUIBHEI
CTaTUCTUYHA 1 KOpeysiiiHa 3ajexHicTh. JIiHINHA KOpemsIiiiHa 3aJeKHICTb.



PiBusinast perpecii. Kopemsmiitna tabmuus, kopemnsuiiine mone. Koedimient
Kopessiii koedimienT aerepminaiii. OIiHKa 1ICTOTHOCTI KOS(IIIEHTIB KOPEIALii 1
nerepMiHariii. KpuBosiHiiiHI Kopensiiitai 3aexHocTti. Kopesiiiine BiJHOIIICHHS 1
HOT0 BIIACTUBOCTI.

[TopiBHSHHS KUIBKOX CEpeAHIX, MOHATTS TIPO JUCTHEPCIMHUN aHai3.
3aranpHa, (pakTOpHA 1 3aJIMIIKOBA CyMa KBaJIpaTiB BIIXUIIEHD , 3B 30K MK HUMHU.
3aranpHa, (akTopHa 1 3amumikoBa aucriepcii. [IopiBHSHHA KUTbKOX CEpeIHIX 3a
JIOTIOMOTOI0 IUCTIEPCiHOro aHaizy. Pi3He yncio BUNMpoOyBaHb Ha PI3HUX PIBHSIX.



4. Opi€eHTOBHA CTPYKTYpPa HABYAJIbHOI IMCUHMILIiHH

Kinpkicts rogua

Ha3Bu 3MiCTOBUX MOMIYJIiB JeHHa popma 3ao4Ha hopma
1 TeM Veroro y TOMY 9HCITI Veoro y TOMY 9HCII
b o | cp. hi§ i c.p
1 2 3 4 5 6 7 8 9
3micToBuii Moayab 1. EnemenTH JiHiliHOT a1redpn, BeKTOPHOI aJaredpu, aHAIITHYHOI reoMeTpii
[ema 1. Determinants. Matrices. Systems of 8 5 5 5 10 5 5 5
Inear equations.
lema 2. BexTopHa anredpa. 8 2 2 6 10 10
Fema 3. [Ipsma JiHis HA TUIOTIHHI. [Tpsima 1 8 2 2 6 10 10
JIOIIKHA B TIPOCTOPI.
Pa3om 3a 3micToBUM MoxyJiem 1 30 6 6 18 30 2 2 26
3micToBuil MonyJb 2.BcTyn B MaTeMaTUYHUI aHATI3
Tema 4. UucoBi MHOKHHH, KOMIUIEKCHI 6 9 9 4 10 2 2 6
HHICTIA.
F'ema 5.:. @DyHKI1S, TPAHHULI, HEIEPEPBHICTD 8 5 5 4 10 10
VHKIII.
FeMa'6. IToxinna (1)yH“I.<I_I11. Judepentia. 14 2 4 8 10 10
ITocmipkeHHs. (QYHKITI.
Pa3om 3a 3mMicToBUM MoayJieM 2 30 6 8 16 30 2 2 26
3micToBuii MmoayJib 3. InTerpanbHe yncienus. ®yHkuii JeKiaTbKOX 3MiHHUX
lema 7. HeBu3HaueHwuii inTerpan. Meronu
HTErpyBaHHs. [HTerpyBaHHs anreOpaidHuX
mpoOiB. [HTErpyBaHHS NESKUX 6 2 4 4 10 2 2 6
ppalioHaIHUX 1 TPUTOHOMETPUYHUX
YHKIIH.
Fema 8. Buznauenuit iHTerpar. 6 2 2 6 10 10
BacTocyBaHHs] BU3HAUEHOIO IHTErpaa.
F'ema 9. OYHKIIIT TEKITBKOX 3MIHHUX.
[ToxBiitHMIA 1HTETpAJL. 7 2 2 6 10 10
Pa3om 3a 3micToBUM MoayJiem 3 30 6 8 16 30 2 2 26
3micToBuii Monyas 4. ludepennianbHi piBHsiHHs. Unc0Bi Ta cTeneHesi psian
F'ema 10. Halimpocrinti qudepeHiiaibHi
piBHsHHS. JludepentiianbHi piBHIHHS
TepiIoro nopsaxy. HemosHi 10 2 2 6 10 2 8
miepeHITiaTbHI PIBHSIHHS IPYroro
TOPSAKY.
lema 11. JliniitHi qudepenmianbHi
DIBHSHHS IPYTOTO TIOPSIIKY 13 CTaTMMHU 10 2 2 6 10 10
koedilieHTaMu.
Tema 12. Yucnosi psiau. CTeneHeBi psiau. 10 2 2 6 10 10
Pa3om 3a 3micToBMM MoayJiem 4 30 6 6 18 30 2 28
3micToBuii Moayb 5. OcHOBH Teopii iMOBipHOCTEH | MATEMATHYHOI CTATHCTUKH
F'ema 13. O3Ha4ueHHST HMOBIPHOCTI.
Teopemu mpo imMoBipHOCTI. [ToBTOpHI 10 2 2 6 10 10
BUIIPOOYBAHHS.
Fema 14. lnuckpeTHi Ta HeNepepBHi
BUITAJKOBI BeIMUNHU. Po3mominu 10 2 2 6 10 10
BHITAIKOBUX BEJMYUH.
Fema 15. BubipkoBuii MeToI.
Kopemsimifiamii anani3. JucnepciiHuit 10 4 2 4 10 10
AHATI3.
Pa3om 3a 3micToBHUM MoayJiem 5 30 8 6 16 30 30
Ycboro roau 150 32 34 84 150 8 6 136




5. IllpakTH4Hi 3aHATTSH

Ne Ha3zBa Temn KinbkicTb roaus
3/m JeHHA | 3a04YHA
Busnaunuku. [IpaBuno Kpamepa. Matpuui. [ii Hag matpuisivu. OGepHeHa
1. | matpuns. Po3B’s3yBaHHS CUCTEM JIHIHHHUX PIBHSHB B MAaTPUIHIN (opMmi 1 2 2
MetonoM ["ayca. Panr marpui.
2. | CxansipHuii, BEKTOpHUI 1 MilIaHUK 100yTOK BEKTOPIB. 2
[IpssmMa Ha TUTOIMHI. PiBHAHHS TpsAMO1 Ha IUTOIMKHI. BifcTaHb Bil TOYKH 10
3. npsamoi. Kyt mix npsmumu. [Tnomuna. PiBHsHHS mionuay. Binctanb Bix TOYKH 2
1o miomuad. Ky Mixk miomuHamu. [Ipsima B mpoctopi. [psma i muomuna.
4, | YucioBi MHOKHMHH, KOMIDIEKCHI YHCIIA. 2 2
I'panuns Gyukuii i yrncnoBoi nociigoBHoCTI. Busznauni rpanuni. HeckiHueHHO
5. | maui i HeckiHueHHO Benuki QyHkuii. HemepepBHicTs QyHKIil. TOUKH po3puBy i 2
ix xkmacudikaris.
[oximui Gpynkmii. [ToxigHa cknamHoi i HesBHOT QyHKIii. [ToxiaHI BAIIMX
6. | mopsankis. dudepentian ¢pyHKii, HOro 3acTocyBaHHS Py HAOIIKEHUX 4
obuncnennsx. [Ipasuno Jlomirans. Jocnimkenns Gpynkiii i modynosa rpadika.
7. | HeBu3HaueHwuii interpan. [HrerpyBaHHst METOOM 3aMiHU 3MIHHO] 1 IO YaCTHHAX. 4 2
8 Busnauenwmii inrerpan. ®opmyna Hetorona-JleiOnina. [HTerpyBanHs yacTHHAMH 9
" | i3amina 3MiHHOI. 3aCTOCYBaHHs BU3HAYEHUX iHTerpaiis. HepnacHi inTerpam.
9. OyHkmii qeKiapkox 3MiHHUX. [loBIHHMIA iHTErpaJl. 2
JudepentianbHi piBHIHHAS 3 BiIOKPEMITIOBaHUMU 3MiHHIMHA. OTHOPITHI
10. | piBusnHs. JliHiiHI AudepeHianbHi PIBHSIHHS IEPIIOTO NOPSAKY. PiBHAHHS 2
Bepryini. PiBHsHHS B «IOBHUX AndepeHIianaxy.
JlinitiHi ogHOPiNHI AMdEpeHIiaTbHI PIBHIHHS APYTOTO MOPSAAKY 3 MTOCTIHHUMUA
11. | xoediientamu. JliHifiHI HEOAHOPIAHI TUDEPEHIIATbHI PIBHAHHS IPYroro 2
MOPSIKY 3 MOCTIHHUMHU KOe(iIliEeHTaMU 1 CTIEI[iaIbHOIO TPABOI0 YaCTHUHOIO.
HocnimkeHHst Ha 301KHICTh YUCIOBUX PSJIiB. 3HAKO3MIHHI YHCIIOBI PSJIH.
12. | Crenenesi psinu. larepsan 30ixHOCTI 1 paniyc 36ixHocTi. Pag Teitnopa i 2
Makiopena.
13. | O3nauenHs iiMoBipHOCTI. Teopemu mpo iMOBipHICTE. [TOBTOpHI BUMPOOYBaHHS. 2
14 JMcKpeTHi Ta HemepepBHI BUNIAIKOBI BETMYMHM. Po3moainy BUNagKOBUX p
BEJTHYHH.
15. | BubGipkoBuii metoa. Kopensuiiiauii anainis. Jlucnepciiinuii aHamis. 2
‘ Ycboro 34 6




6. CamocTiiina po0doTa

Ne Kinbkicts rogun
Ha3pa Temu
3/m JEeHHA 32049HA
1. | Busnaunuku 2-to Ta 3-ro nopsaaxkis. IlpaBuia Kpamepa. 2 3
2. | Marpuui. Cucremu JiHIHHUX PIBHSHB. 2 3
Jliniiini onepartii Hax BekTopamu. basuc. Ckanspauii 100yTOK JBOX
3. | BexropiB. Kyt Mixk BekTopamu. BekTopHuii 100yTOK TBOX BEKTOPIB. 4 10
Mimanuii 1oOyTOK TPbOX, BEKTOPIB.
4 [lpsma Ha monmHi. PiBHAHHSA mpsmoi Ha miommHi. Kyt Mmix 5 5
" | npstMmumu. Bincrans Bif TOUKH 10 IPSIMOI.
5. | Ilpsima i muommHa y IpocTopi. 2 5
KommnekcHi 4ymcna. [Iii Hag KOMIUIEKCHUMH 4HCIaMH B
6. | anreOpaiuyHiii 1 TpuroHoMmerpuuHi dopmax 3amucy. Kopinb N-ro 2 6
crenens. Popmyna Maspa.
7 ['pannns 4MCIOBOI MOCHIAOBHOCTI 1 TpaHWIS (QYHKIT B TOYII. 9 5
" | OGuucenns rpanuis. Yyq0Bi rpaHuili.
HeckinueHHo Maini 1 HECKIHYEHHO BeluWKi (yHKII B Todi, iX
8. | mopiBHsiHHS. OIHOCTOpPOHHI TpaHuli. HemepepBHICTH QYyHKIIII. 2 5
Touku po3puBy 1 iX kimacudikaiis.
9 [Toximui ¢yukmii. Texnika nudepeHiiroBanHsa. ['eomeTpuuHuid 1 5 5
" | MexaHi4HUii 3micT nmoxigHoi. Jlotuuna i Hopmains 10 rpadika ¢-ii
10. | IMoxigna cknanenoi ¢pynkuii. Jlorapudmivae audepeHiiroBaHHs. 2 2
11 [TpaBuna Jlomitansa. IloxigHi Bummx mnopsakiB. Judepenuian 9 9
" | dyHKii, HOro 3acTOCYBaHHS MPU HAOIMKEHUX OOYHUCIEHHSIX.
12 Touku excrpemymy ¢yHkuii. ITpomikku omyknocti. Touku 1 5
" | neperuny. Acumnrorty. Jocnikenns GpyHkii i mooynosa rpadixa.
13. | Haii0inpime 3HaueHHs QYHKIIT HA BIIPI3KYy. 1 2
IlepBicHa ¢ynkuii. HeBusHauenuit iHterpan. TabGmuus iHTerpais.
14. | Meron po3burts iHTerpamy. Meton 3aMiHM 3MiHHOI. Meton 2 3
IHTETpyBaHHS YaCTHHAMH
15. | IuTerpyBaHHs paliOHATBHUX QYHKIIIH 2 3
16 InTerpyBanHs JeskuxX ippauioHanbHUX (yHKIIH. [HTErpyBaHHS 9 4
" | TPUrOHOMETPUYHUX (DYHKILIH.
17. | Buznauenuii interpain. @opmyna Heiorona-Jleitbnina. 5)
18. | 3acTrocyBaHHs BU3HAYCHUX iHTETpasiB. HeBnmacHi iHTeTpasm. 1 5)
19 OyHKIIT AEKITbKOX 3MIHHUX (OCHOBHI TOHATTA). JIiHIT piBHS. 5 3
" | YacTHHHI TOXi/IHI BUIIUX TTOPSIKIB.
Excrpemym ¢yHKIT 2-X 3MiHHUX. YMOBHUI excTpemyM. [loxigHa B
20. | 3amanomy Hampsimi. ['pamient. HaiiGinpme ta HaiiMeHIe 3HAYCHHS 2 3
¢GyHKIIIT B 3aMKHEH1H 00J1acTi.
21. | TloxBiliHAN THTETpAJL. 4 4
99 JudepeHuianbHi pIiBHSHHA 3 BIJIOKPEMITIOIOUMMH  3MIHHUMH, 9 3

OJIHOPIJIHI PIBHSHHSI.




93 JliniiiHi  nudepeHmianbHl  piBHSAHHA 1-ro mopsaaky. PiBHSHHA 5 3
" | Bepuyuti
24 PiBusuns B "moBHMX  nudepenmianax".  Jleski  kiacu 4 4
" | mudepeHLialbHUX PIBHAHD, Ki JOMYCKAKOThH IIOHUKEHHS TOPSIKY.
JliniliHi  ONHOPiAHI PIBHAHHA 2-TO TOPSAAKY 3 TOCTIHHHUMH
25. | koedimienTamu. JIiHIMHI HEOAHOPITHI PIBHSAHHA 2-TO TMOPSAKY 3 4 10
MOCTIHHUMHU Koe(illieHTaMu 1 CIeIiaJbHOI0 MTPaBOK YaCTHHOIO.
26 UYucnosi psaau. O3HaKu 301KHOCTI 3HAKOI0IaTHUX YUCIIOBHX PSIIB. 6 5
" | 3HaKoUepryr0Ui YKCIIOBI PsIM. SHAKO3MIHHI YHCIIOBI PAIH.
97 Crenenesi psau. IaTepBan 30ikHOCTI. OOmacte 30DKHOCTI. Psij 6 5
" | Teiinopa i MaxkiopeHa.
98 BunaakoBi 1momii, OCHOBHI TIOHATTS Ta TEOpPEeMH  Teopii 5 5
HMOBIpHOCTEH.
29. | He3anexxHi moBTOpHI BUIIPOOYBaHHS. 2 5)
30 JluckpeTHi Ta HemepepBHI BHIIAIAKOBI BeMWYMHU. Po3moninu 6 5
BUIIAJIKOBUX BEITUYHH
31. | OcHoBu BubipkoBoro Merony. Kopensiiitnuii anamnis. 2 5
32. | ToukoBi Ta iHTepBaIbHI OLIHKH MTAPAMETPIiB POMOALTY 2 5
33. | OmHodakTopHuil muciepciiitHuii aHami3 4 5)
Yceboro 84 136

1. MeTO)II/I HaBYaHHHA

TeMatnuHi JeKiii; MPaKTUYHI 3aHATTS; KOHCYJbTAIlli 3 BHUKIIAJayaMu,
CaMOHaBYaHHS HAa OCHOBI KOHCHEKTIB, MOCIOHUKIB Ta 1HIIOI PEKOMEH]I0BAHO1
JITEpaTypy, HaBYAIbHUX MYJbTHUMEAIMHUX MareplajiB, 4Yepe3 eJIeKTPOHHE
MOJTyJIbHE CepeIoBHIIe HaBYalibHOTO Tiporiecy Moodle.

8. MeToau KOHTPOJIIO
PeiitunroBa cucrema OIlIHIOBaHHS, sSKa Iepeadadyae ycHE 1 MHUChMOBE

ONHMTYBAaHHS, MOTOYHUI MOIYJIBHUN KOHTPOJb;, BHKOHAHHS PO3PaXyHKOBHX
pPOOIT; EK3aMEH.




9. Po3nojia 0aJiB, siKi OTPUMYIOTH CTY/IEHTH

IToTouHMi1 (MORYJIBHUI) KOHTPOJIb = -
a]
S 3 <
3MicTOBHIA 3micToBUM 3micToBUM 3micToBUM 3micToBUi E = 2,
MOJYJIb 1 MOJYJIb 2 MOJYJIb 3 MOJyJib 4 MOJYJIb 5 = § ©
=
T1 | T2 |T3|T4 |T5|T6 |T6 |T7 |T7|T8|T9 [T10/T11|T12|T13| TI4 | TI15 30 100
4 | 4 |44 4|4 |54 5441444 4]| 4] 4

10. IIxana oninroBanusa: HamionajabHa Ta ECTS

Cyma 6auniB 3a Bci Ouirika OrmiHka 3a HaI[iOHAIBHOIO IIKAIOI0
BH/H HaB9aJIEHOL ECTS IUIsL €K3aMeHY, KypCOBOTO IS 3AITIKY
AUTIBHOCTI 1poekTy (PoOOTH), MPAKTHKM
90 - 100 A BIIMIHHO
82-89 B 106pe
74-81 C p 3apaxoBaHO
64-73 D 3aJJ0BUTEHO
60-63 E
. . HE 3apaxoBaHo 3
HE3a/I0BUIBHO 3 MOXKITUBICTIO .
35-59 FX MOYJIUBICTIO TIOBTOPHOTO
MOBTOPHOTO CKJIaIaHH
CKJIaJJTaHHS
. , HE 3apaxoBaHo 3
HE3a0BIJILHO 3 000B’SI3KOBUM ,
000B’SI3KOBUM
0-34 F MMOBTOPHUM BUBYEHHSIM
. MOBTOPHUM BHBUYCHHSIM
JUCIUATUTIHA .
JUCIUATUTIHA

11. MeToanuHe 3a0e3ne4eHHsI

1. [IpakTuky™m 3 BUIIOI Ta MPUKIAJAHOI MAaTEMAaTUKH: HABYAIBHHUM MOCIOHUK
JUTSL CTYJIeHTIB (haKyIbTeTy MeHEeKMeHTyY // Yknanaui: B. €. bepezoscbkuii, C. B.
Jlemenko, P.B. Hennka, I.I. TloGepexens. YMmanb: BumaBHuuo-mnosirpadiaamii
nentp «Bizasi», 2020. 161 c.

2. Buma maremaruka. HaBuanbHUII TOCIOHMK JUIsI CTYIEHTIB (aKyJIbTETy
MeHemkMeHTy// Ykmanmadi: B. €. bepe3oscekuii, C. B. Jlemenko, P.B. Henbka.
VYmanb: Bupasauvo-nonirpadiunauii nentp "Bizasi", 2017. 335 c.

3. Buma marematuka. Y. 2. HaBuanbHMil TOCIOHUK MJisI CTYJICHTIB 3a
cnetianbHicTIO 241 ['oTenbHO-pecTopanHa cnpasa, 242 Typusm // Yknanaudi: B.€.
bepesoscbknii, C.B. Jlemenko, P.B. Henpka, C.A. 3akopueBna, T. I. Tpymr
Vwmans: BIIL «Bi3asi», 2017. 148 c.

4. Buma wmatemaruka. Y. 1. HaBuanpHuiéi mociOHMK JjIsi CTYACHTIB 3a
cnietiaybHicTIO 241 T'oTenbHO-pecTopanHa crpasa, 242 Typusm // Ykmanaudi: B.€.
bepe3oBcbkuii, C.B. Jlemenko, P.B. Henwska, C.A. 3akopueBna, T. [. Tpymu.
VYwmans: BIIL] «Bizagi», 2016. 160 c.

5. Bwusnauenuii iHTerpan. DyHKIIi AEKIIBKOX 3MIHHMX. MeToanyHi
peKOMeHAAIi Uil TPOBEACHHS MPAaKTUYHUX 3aHATh Ta CaMOCTIHHOI poOoTH
ctynentiB / B.€. bepesoncekuii, C.B. Jlemenko, P.B. Henpka, C.A. 3akopueBHa,
T. I. Tpym. Ymans: YHYC, 2015. 92 c.




6. JudepenmianpHi piBHAHHA. Psaun. Metoguuni pekoMmeHmamii s
MPOBEJCHHS NPAKTUYHUX 3aHATh Ta CaMOCTIMHOI poOoTu cryaeHTiB / B.E.
bepe3oBcbkuii, C.B. Jlemenko, P.B. Henwska, C.A. 3akopueBHa, T. [. Tpymr
Vmanp: YHYC, 2015. 92 c.

7. HeBusznaueHui iHTerpajg. MeTOAWYHI pEeKOMEHJalli g MPOBEICHHS
MPaKTUYHUX 3aHIATh T4 CaMOCTIMHOI pobotu ctyneHtis / B.€. bepezoBcbkuit, C.B.
Jlemenko, P.B. Henbka, C.A. 3akopueBHa, T. . Tpym. Ymans: YHYC, 2015. 91 c.

8. Beryn o matemaruuyHoro anamizy. Judepeniianbue yncnenus QpyHkuii
OJIH1€T 3MiHHO1. MeToANYHI peKOMEeH Al sl MPOBEACHHS MPAKTUYHUX 3aHAThH Ta
camocTiiiHoi pobotu cryaentiB / B.€. bepesoscekuii, C.B. JlemeHko,
P.B. Henbka, C.A. 3akopuesHa, T. I. Tpym. YMans: YHYC, 2014. 87 c.

9. EnemenTn miniitHOi anrebpu: HaBuambHO-METONMYHI pEeKOMEHIAITT s
CTYIEHTIB €KOHOMIYHMX creriainsHocTel / B.€. bepesoscwkuii, C.B. Jlemenko,
P.B. Henbka, C.A. 3akopuesHna, T. I. Tpym. YMans: YHYC, 2014. 80 c.

10. BekTopHa anreOpa Ta aHamiTU4Ha reoMmeTpis: HaBuyanbHO-MeTOIM4YHI
peKoMeHaaIli JIsl CTYJSHTIB eKOHOMIYHUX creriaasHocTel / B.€. bepe3oBchkuid,
C.A. 3akopueBHa, T. I. Tpym. Ymans: YHYC, 2013. 80 c.

11. InrerpanpHe uucienHs: HaBuaabHO-METOMWYHI pEKOMEHAAIT IS
CTYJICHTIB €KOHOMIUHUX criemianbHocTelt / B.€. bepezoBebkuit, C.A. 3akopueBHa,
T. L. Tpym. Ymans: YHYC, 2013. 72 c.

12. EnemeHTH Teopili WMOBIPHOCTEH Ta MAaTE€MAaTUYHOI CTAaTUCTUKH.
MetoauuHi pekoMeHAalli i MPOBEACHHS MPAKTUYHUX 3aHITh Ta CAMOCTIHHOI
pobotu cryaentiB / B.€. bepesoBcbkuii, C.B. Jlemenko, P.B. Hensnka, LI
[To6epexenns. YMmanb: YHYC, 2013. 80 c.

13. Beryn no mMarematuyHoro ananizy. JudepeHiianbHe Ta 1HTErpajibHe
yuCcIeHHS. MeToanyHI pEeKOMEHaIii Ui TMPOBEICHHS MPaKTUYHUX 3aHATh Ta
camocTiitHoi po6otu cryaeHtiB / B.€. bepeszoBcbkuii, C.A. 3akopyeBHa,
T. L. Tpym. Ymans: YHYC, 2012. 88 c.

12. PexomeHnoBaHa Jirepatypa
bazoea

1. Buma Ta mpukiagHa MaTeMaTWKa: HaBY. MOCIO. AJis CTy/A. BUII. HaBdY.
3ak. / C.I. Pe3nikos, O.I1. 3inbkeBuy, B.M. CadpononoB Ta in. K.: HYXT, 2016.
343 c.

2. Buina Ta mpukiajHa MaTeMaTHKa: HaB4. MOCiO. JUIs CTyH. JeH. hopMmu
HaBuaHHs ekoH. cmerl. / PopryHa B.B., beckpoBuuit O.1.; M-Bo ocBiTH 1 HayKH,
MOJIOZI Ta cropTy YKpainu, [{oHel. Hall. yH-T €eKOHOMIKH 1 Toprisii iM. M. Tyran-
bapanoBcekoro, Kad. Bumi. 1 npukiaa. marematuku. JIeBiB: «Marnomiss 2006y,
2013. 647 c.

3. Buma wmarematuka qiua ekoHoMmicTiB  /  B.B. bapkoBchkuii.,
H.B. bapkogceka. K.: llentp HaBuansHOi miTepatypu, 2019. 448 c.

4. Buma maremaruka / I.I. JlutBun., O.M. Konomuyk, I'.O. XKeniznsxk. K.:
[{enTp HaB4yasbHOI JiTeparypu, 2019. 368 c.

5. Buma wmareMarnka MaTEMaTHYHHMM aHaji3 1 Teopis HMOBIPHOCTEM:
nigpyunuk / [1.JI. CBepaan. K.: 3nanns, 2008. 450 c.



6. Bwumma MaremaTMka IS €KOHOMICTIB: HAaBYaJIbLHHH 1OCIOHUK /
B.O. Makapenko. K.: 3nanns, 2008. 520 c.

7. Buma maremaTtuka: HaBuanbHMi mocioHuk / €.I1. 3aiueB. K.: Anepra.
2013. 574 c.

8. Buma maremaTtuka: HaBdasbHUH nociOHuk / B.I1. Jdy6osuk., 1.I. FOpuk.
K.: A.C.K. 2009. 574 c.

Jlonomiscna

1. Buma matemaTuka: miapydHUK: y 2 KH. - 2-T¢ BUJ., epepod. 1 gom. K.:
JIn6ine, 2003. Ku. I OcHoBHi posminu / I'.M. Tlpussa, B.B. Ilnaxortauk, JIJI.
['opauncekuii Ta iH.; 3a pea.. I'.JI. Kyniniga. 400 c.
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