MIHICTEPCTBO OCBITHU I HAYKHM YKPATHU I3MAIJIBCHKUM
NEPKABHUI T'YMAHITAPHUH YHIBEPCUTET
®AKYJBTET YIIPABJIIHHSI, AIMIHICTPYBAHHS TA ITHOOPMAIIMHOI
NISIIBHOCTI
KA®EJIPA MATEMATHUKH, IHOOPMATUKU TA IHOOPMALIMHOI
NISIIBHOCTI

POBOYA ITPOI'PAMA HABYAJIBHOI JUCLUIIJITHA

BUILIA MATEMATHUKA

(Ha36a HABUATLHOL OUCYUNTIHUL)

OCBITHiH CTyNiHb MOJIOJIITNY OaKansaBp
(Hazeéa oceimnbo20 cmynens)
rajgy3b 3HaHb 01 Ocsira / Ilenarorika
(wughp i nasea eanysi s3namv)
crneniajJbHICTD 014 Cepenust ocsiTa
(k00 [ Hazea cneyianbHOCHI)
npeJAMeTHA CHeliaJbHICTh 014.10 TpyxoBe HaBYaHHS Ta TEXHOJIOT1L
OCBITHSI mMporpama «CepeiHsa ocBITa: TPY/IOBE HABYAHHS Ta TEXHOJIOLI»

(k00 i Ha36a cneyianbHOCHi)

THI JUCHHUILIIHA 000B’sA3K0Ba

(0606 131060 / 6ubiprosa / ¢hakyromamuena)

I3main — 2020



HOI'OKEHO:

l"apaHT ocEiTHRO-TIpO(ECiiiHOI TPpOrpaMu
&
J;gé ﬁ?f JI. B. JIparieBa

// (nionuc, iniyianu, npizeuiye)

HOI'OKEHO:

PEKOMEH/JIOBAHO:

Ka(enporo MaTeMaTuKy, IHPOpMaTHKH Ta
iH(OpMAIIHOT [TiSUTBHOCTI

nporokon Ne 11 Bin 30.06.2020

3aBinyBau kadenpu Z ’{j’ O.M.IBnieBa

(nionuc, iniyianu, npizeuuje)

T"onoBa pajau 3 IKOCTI BUIIOT OCBITH (PAKyJIETETY
YIIpaBJIiHHS, aAMIHICTpYyBaHHS Ta iHPOPMAIIHHOT TisUITEHOCTI

0/ /-
/’:;*_./u - O.1.5IkoBeHKO

“.(niopuc, iniyianu, npizeuiye)
Ly

W

Po3poOHuKk nporpamu:

PeuenzeHT nporpamu:

IBicBa OJabra MuxaiijiiBHa, KaHIuIaT
MeJaroriyHuX HaykK, JOLEHT Kadeapu MaTeMaTHKH,

1H(opMaTUKHU Ta iHPOPMAIIITHOT AiSITLHOCTI

®egopoBa Ouabra BacuiaiBHa, kangumat ¢i3uko-
MaTeMaTUYHHX HayK, JOICHT, 3aBigyBau Kadeapu
TEXHOJIOTIYHOT 1 npodeciitHoi OCBITH Ta

3araJbHOTEXHIYHUX aucuuiutid [JII'Y

© O.M. IBmieBa , 2020
© 11V, 2020



1. OMMUAC AUCUUILITHUA

HaiiMeHyBaHHS TOKa3HMKIB

Po3nmoais roayi 3a HABYAJILHUM

IMJIaHOM
Menna | 3aouna
L . Jlexyii:
Kinvkicmo kpeoumis.: 4 30 ‘ 6
Mooyuis: Ipaxmuuni 3aHamms.
3azanvna xinokicme 2o0un: 120 28 ‘ 8

Jlabopamopnui 3ausimmsi.

Pix susuenns oucyuniinu 3a HaguanbHum niarom: 1 ‘

Ceminapcoki 3anammsi.
Cemecmp.2 ‘

Tuorchese nasanmadicens (200.): Koncymemayit:

- aynuTopHeE: 5 2 ‘
- caMocTi¥Ha podora:S

Inousioyanvhi sansimmsi:

Dopma niocymK08020 KOHMPOTIO. eKIAMEH ‘

. Camocmiuna poboma:
Moea naguanns: ykpaincoka ) ‘ 136

2. META JUCLUILITHU
HpeleeT BUBYEHHS HaBYaAJILHOI JII/ICIII/IHJ'IiHI/I - BaFaHBHi MaTCMaTI/I‘IHi

BJIACTUBOCTI Ta 3aKOHOMIPHOCTI.

Merta: ¢opMyBaHHS y CTYACHTIB 0a30BMX MaTeMAaTUYHUX 3HaHb JJIA
po3B'sI3yBaHHS 3a7ad y npodeciiiHiif AiSIILHOCTI, BMiHb JIOTIYHOTO MHUCICHHS Ta
MaTeMAaTUYHOTO aHami3zy 3amad. OCHOBHWMH 3aBJaHHSMU BUBYCHHS TUCIUIUTIHU
“Buma matemarnka” € HaJaHHS 37100yBayaM OCBITH 3HaHb 13 OCHOBHUX PO3ILTIB
BUIIIOI MaTEeMaTHKHU: O3HAYCHb, TEOPEM, NPABHJ, JOBEJICHHS OCHOBHUX TEOPEM Ta
NPUIICTUICHHS] HABUYOK IHTETPYBaHHS OTPUMAaHUX PE3YJIbTATIB.

IlepenymoBu: BUKIAIaHHS IUCHUIUIIHK 0a3yeTbCcs Ha 3HAHHIX IIKLUIBHOTO
KypCy aJireOpH Ta T€OMETPIi.

Mixaucuumiinapui 38°s13ku: OTpuMaHi PU BUBUEHHI TUCHUILIIIHU 3HAHHS €
MIATPYHTSAM YCIIITHOTO OBOJIOAIHHS TEXHIYHMMU JHUCIMIUIIHAMHA 32 TPOTPaMOI0
IATOTOBKHA MOJIOAIINX OaKajaaBpiB.

3. OYIKYBAHI PE3YJIbTATU HABUYAHHSA
BuBdenHss HaBuUaidbHOI AUCHUILIIHM Tiepeadadae QopMyBaHHS Ta PO3BHTOK Yy

CTYJICHTIB KOMIIETCHTHOCTECH Ta MPOTPaMHHUX pPE3yJIbTaTiB HaBYaHHS BIJIOBITHO 10
OCBITHBO-TIpodeciiiHOT mporpamu  «CepemHS OCBiTa: TpPYJAOBE HaBYaHHSI Ta
TEXHOJIOT11».



Indopmaniss npo KOMIETEHTHOCTI Ta BIANOBIAHI IM IporpaMHi

pe3yJbTaTu HAaBYaHHA 3a Ill/ICIII/IIIJIiHOIO

Hudp
KOMIIETCHT KomnerentHocTi
HOCTI
3arajabHi koMneTeHTHOCTI (3K)
3K 3. 3/1aTHICTb BUUTHUCSA 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSMHU.
3K 10. 3/1aTHICTh 3aCTOCOBYBATH HA0YT1 3HAHHS B IPAKTUYHUX CUTYAI[ISX.
IIporpamui pe3yabraTu HapuanHs (ITPH)
IIPH 5. VMiTH 3HaXOAMTH, OOpOOJIATH Ta aHai3yBaTh iH(opMaliio 3
pI3HUX JDKepell, HacamImepes, 3a JOMOoMOror iHdopMaIiiHux
TEXHOJIOT1H.
ITPH 14. 3HaTM W PO3YMITH MaTeMaTW4yHi MeTOAW (yHIAAMEHTAIbHUX Ta
TEXHIYHUX HAYK Ta PO31JI1B MAaTEMAaTHUKH.
ITPH 16. AmnanizyBatu  Qi3u4yHi  fBUIIA 1  [poLEcH 3 MOy

dbyHIaMeHTanbHUX (I3UYHUX TEOPii, IPUHIIMITIB 1 3HaHb, @ TAKOXK
Ha OCHOB1 BIIMOBIIHUX MAaTeMaTUYHUX METOJIIB; KOPHCTYBATHCH
MaTEMaTUYHUM anapaToM (i3UKd, MaTEMAaTUYHUMU Ta YHUCIOBUMU
METOAaMH, SKI YacTO BUKOPHCTOBYIOTHCS Yy (I3MINI Ta BHIIIH
MaTeMaTHI.

MaTtpuus BiAOBIZHOCTI KOMIIETEHTHOCTEH Pe3yIbTaTAM HABYAHHS 32

AUCIUTLTIHOIO
Hudgp Pe3ysbTaTn HaBYAHHS
KOMIIETETHOCTI 3HaHHs YMinus Komymnikauis ABTOHOMHICTB Ta
BiANOBIZAJIBHICTD
3K 3. [IPH 14. [TPH 5.
3K 10. I1PH 14. ITPH 16.




4. TEMATUYHUHA IUIAH JUCIUTILITHA

KinbkicTh rognn KinbkicTh rogun (3aouna
(nenHa popma HaB'laHHﬂ)m ¢opma HaBYAHHA) _
. = 2~ |82 |'E [|E é i 2 ~'g |E T é
% | Hwsewonain/ 2| |Z2 |25 1248 2| |TFE | (Za%
S5 [EE |8 |§ |E&ES S5 |88 |2 |E8E
< CEE 2 |2]E |7 SN
Z |2 = |2
©) @)
Moayas 1. Jlinilina anredpa Ta aHAJITHYHA FeOMeTpis
1 Uliniitna anreOpa 4 4 - - - 6 -2 -1-1-1-1686
2 |EnemeHTH BEKTOPHOT 4 4 - -] - 4 -l -2 -1-1-18
anreOpu Ta
QHATITHIHOL
reoMeTpii
Moayab 2. OCHOBH MaTeMAaTHYHOT0 AaHATI3Y
3 |Berym no 2 2 - -] - 6 -l - -1-1-1-18
MaTeMaTHIHOTO
aHaIIzy
4 |ludepenmianpue 2 4 - - - 6 -1212!-1-1-18
yuclIeHHs QyHKIIT
OTHi€] 3MIHHOT
5 [@ynkuii 6aratbox 2 2 -l -] - 6 - - - -1-1-18
3MIHHHUX
6 [[uTerpanbHe 2 4 - - - 6 -l -121-1-1-18
YUCICHHS (QYHKITIT
0JIHI€T 3MIHHOT
7 MudepeHmianpHi 4 4 -l - - 6 -l -l -1-1-1-18
[PIBHSIHHS
8 [Tema 8. Psamu 2 2 - -] - 4 - -1-1-1-1-1686
Moayasb 3. Teopisi iiMoOBipHOCTel Ta MAaTEeMATHYHA CTATHCTHKA
9 |Bumaaxosi nogii 4 4 - -] - 4 - - - - -1 -18
10 BunaaxoBi BEIUYUHU 2 2 - - - 4 -l - - -]-1-1686
11 MatemaTtuuna 2 4 -l - - 6 -1212|-|-1]1-1]686
CTaTHCTUKA
Monayasb 4 llpukiiaiHa MaTeMAaTHKA
12 MaremaTuune 4 2 - - - 4 -l -1 -1-1-1-18
MporpaMyBaHHs
IIpomiskHMI KOHTPO.Ib - - - | - - - - - -] -
IincymkoBHMii KOHTPOJIb - - -2 10 - - - - | - 140
(01151 ex3amenis)
Pazom: 34 38 2 76 (12|16 | 8| -] - |- 136




5. MIPOIT'PAMA HABYAJIBHOI JUCIIUILJITHA
5.1. 3micm naeuanvHoi Oucuuninu 3a memamu

Mopyas 1. Jliniiina aareépa Ta aHaJIiTH4YHA reoMeTpist

Tewma 1 JliHiiiHa anre6pa.

Busnaunuku 2-ro 1 3-ro mnopsakiB. BiactuBocTi Bu3HAauHUKIB. MiHOpH Ta
anreOpaivHi TOMOBHEHHs. 3arajibHe O3HAYCHHsI BU3ZHAYHHUKA N —T0 mopsaaky. OO4uucieHHs
BU3HAYHUKIB. 3aCTOCYBaHHS BU3HAUHMKIB 70 fociijpkeHHss CJIAP. ®opmynu Kpamepa.
Martpui, aii 3 Humu. O6epHena matpuist. MatpuuHi piBHsHHA. Panr matpuii. Cuctema
JHIAHUX anreOpaidyHuX pIBHSAHb, ii CYMICHICTb, JOCHII)KEHHS CYMICHOCTI CHUCTEMH 3a
nonomororo panry matpuils. Teopema Kponekepa-Kanemni. Metoau po3s’s3anns CJIAP
(Kpamepa, marpuunuii, I'aycca). OnnHopiani cuctemu. HeBuszHaueHi cucremMu Ta iX
po3B’sizanHHs. OJHOPIIHI CUCTEMHU JIHIMHUX anreOpaiyHUX piBHAHb. BracHi yucia Ta
BJIACHI BEKTOpPW MaTpuili. BekTopw, 3arajipHi O3HAYCHHS, JIHIHHI ii 3 BEKTOpaMH.
JliniiiHa 3aJIeXHICTh 1 HE3aJeXHICTh BeKTOpiB. basuc. [Ipoekiis Bekropa Ha BiCh.
CucreMH KOOpAWHAT HA IUIONMHI 1 B npoctopi ( IIJICK, monsipra cucrema
koopauHat). Meton koopauHat. Bektopu B IIJICK( xoopauHatu, M0OBXKWHA, HaNpsSMHI
kocunycu). [loxin Binpizka y gaHomy BigHomeHHI. CKaaspHUNA, BEKTOPHHUHN Ta MIIIaHUN
no0yTkM BeKTOpiB. (O3HAayeHHS, BJIACTUBOCTI, OOYHUCIIEHHS, KOOpAMHATHA (opma.
['eomeTpuunmii 3MICT. YMOBU MEPHEHIUKYISIPHOCTI Ta KOJIHEAPHOCTI JBOX BEKTOPIB,
KOMIUIAaHAPHOCTI TPHOX BEKTOPIB.

Tema 2. EnemMeHTH BEKTOPHOT aJireOpy Ta aHATITUYHOT T€OMETPIi

[IpsiMa Ha mToIMHI. 3arajabHe PIBHSIHHS MPSAMOI, HETIOBHI piBHsIHHA. KaHOHIUHE Ta
napaMmeTpuyHi piBHsAHHA npamoi. [Ipsma, gka mpoxXoauTh yepe3 JBI 3aJaHi TOYKH.
PiBHsiHHS nipsMoi y Bigpizkax Ha ocsXx. [Ipsima 3 kyroBum koedirientoM. Kyt Mixk 1BOMa
OpSIMUMH, YMOBU TMapaJIebHOCTI 1 MEPNEeHAUKYISIPHOCTI IBOX mnpsMux. HopmanbHe
piBHSHHS TIpsiMoi. Binmcranp Bif TOYku a0 mpsmoi. [lmomuHa i mpsma y mpocTopi .
Cnoco6u 3amanHs TwiomuHn. Bunn piBHAHb mmommuHU. [Ipsma y npoctopi. ITnomuna 1
npsimMa y mpoctopi. B3aemHe posrtamryBaHHA OpsaMoi 1 miiomuHU. KyT MK MIOMMHAMH,
OpSIMUMU, TUIONIMHOIO Ta NPSIMOI0. YMOBH MapajelbHOCTI 1 MEPIEeHIUKYISIPHOCTI.
[Tonsitrs minii apyroro mopsaky. Komo. Kanoniune piBHsHHS koyia. KpuBi apyroro
nopsky. Eninc, rinep6ona, mapa6ona. [XxHi BIacTUBOCTI, KaHOHIYHI piBHAHHSA. [IoHATTS
MOBEPXHI Apyroro mopsAnky. l[wiiHApWYHI, KOHIYHI MOBEPXHI, MOBEPXHI OOEpTaHHS.
KanoHiuH1 piBHSHHS.

MoayJb 2. OCHOBM MATEMAaTHYHOI'0 AHATI3Y

Tewma 3. Betyn 10 MaTreMaTuyHOTO aHATI3Y

[TonsTTs mocaimoBHOCTI. I'paHuis mocimigoBHOCTI. Teopemu mpo rpanmii. Yucio
e. Busznaueni ta HeBuzHaueH1 Bupasu. [lorstrs ¢pynkiii. Knacudikaris GyHkiii.

Tewma 4. JIludepenmianpae ynciaends GyHKINT 0/1HiI€T 3MIHHOT

I'panuns ¢ynkiii. Teopemu npo rpanuii. [lepma 1 gpyra BaxnmuBi rpanuii. Yucio
e. Hacminku. IlopiBHSHHS HECKIHUEHHO MajuX BEJWYWH, EKBIBAJCHTHI H.M.B.
HenepepsaicTs (yHKIIi1, TOUkH po3puBy Ta ix kinacudikaiis. [Toxinaa, 1 reomeTpuaHMiA,
MexaHIuHUi Ta (i3uyHuid 3MicT. JudepeHuiioBaHicTh Ta HenepepBHICTb. [IpaBuia
nudepenmiroBanns. Iloximai enemeHTapHux ¢yHkiid. Tabmuus moximaux. IloxigHa
ckiajgeHoi Ta oOepHeHoi Qynkui. I[loximHa @yHKUIM, 3agaHuX HeIBHO abo
napamerpuyHo.  Jlorapudmiune — mudepenuiroBanHs.  udepenmian  dyHKI.




3actocyBanHs. [loximHi Ta nudepeHmianu Bumux nopsakiB. Dopmyna JleitdHina.
BnactuBocti gudepenmiiioBanux ¢yukuid .Teopemu Pomns, Jlarpamxka, Komii.
®opmynu  Teiimopa, Maknopena. IlpaBuwno Jlomitansa. JlochmimxkeHHs (YHKITIHN.
MonotonHicTh (yHKIIl. ExcTtpemyM. IHTepBasim ONyKJIOCTI Ta BrHYTOCTI, TOYKHU
neperuny. Acumnrtord. HaliGuibplne Ta HaiiMeHlne 3Ha4eHHs (QYyHKIII. 3arajgbHa cxema
nochipkeHHs GyHKUIi Ta modyaoBa ii rpadika.

Tema 5. ®yHKINIT 6araTb0X 3MIHHHUX

OyHKIiT KUTbkoX 3MIHHMX. (OCHOBHI TIOHSTTA Ta O3HaueHHs. [‘paHuIs.
Henepepnicts. YacTuHHUH 1 OBHUI NpupicT. YacTuHHI noxiaxi. JudepeniiiioBaHicTb.
[loBuuit nudepenuian. 3acrocyBanHs. [loximHa ckiaaeHoi ¢yskuii. [loBHa mnoxigHa.
HudepeniitoBanns HesBHOT (yHkuil. [loxigHi Ta gudepeHuiany BHUIIUX MOPSAKIB.
®opmyina Teiinopa. JloTuyHa mioumHa Ta HOpMalb 10 noBepxHi. [loxinHa 3a HapPsIMOM.
I'panient. ExctpemyM (QyHKIIT ABOX 3MIHHUX. YMOBHUN ekcTpemyM. HaiiGuibiie i
HaliMeHIIe3Ha4eHHs (PYHKIIIT KUTbKOX 3MIHHUX

Tema 6. [nTerpanbHe unciieHHs QYHKINT OHIET 3MIHHOT

[TepBicHa 1 HeBu3HaueHwMi iHTerpaji. BiractuBocti. Tabnuilsi OCHOBHHMX IHTETpaiB.
OcHoBHI MeTOau iHTerpyBaHHs. Muorowienu. PamionanbHi (yHkiii. [HTEerpyBanHs
palioHaJIbHUX BHpa3iB. [HTErpyBaHHS TPUTOHOMETPUYHMX (yHKIIH. IHTErpyBaHHS
ippauioHanbHUX (QYHKIN. 3agadi, M0 TPUBOJAATH O MOHSATTS BU3HAYEHOTO IHTErpasa.
O3HaveHHs Ta BIACTUBOCTI. [HTErpas i3 3MiHHOI BepxHero mexero. dopmyna HeroToHa—
JleitOnuia. Metonu OOYHMCIIEHHS BU3HAYEHUX i1HTErpasiB. 3amiHa 3MiHHOI. dopmyra
IHTErpyBaHHs yacTUHaMu. HeBiacHi iHTerpaan 3 HECKIHUEHHUMU MEKaMU 1HTeTPYBaHHS.
Oznaku 361bkHOCTI. OOuncineHHs HeBnacHi iHTerpanud Bi HEOOMEXEHUX (QYHKIIIH.
Osznaku 301xHOCTI. OOYHMCIeHHs. 3aCTOCYBaHHS BH3HAue€HMX iHTerpaidiB OOUYUCICHHS
wion] miockux giryp. Ilnoma y npsMOKYTHUX JAeKapTOBHX KoopauHaTax. OOUHCICHHS
IUIOIII TpU TIapaMeTPUYHOMY 3aJlaHHI KOHTypa. Ilinoma KpuBOJIHIMHOTO CeKTopa Yy
noJIipHUX KoopauHatax. JloBkuHa nyru kpuBoi. OG’eM Tina i3 3aJaHUM MONEPEUYHUM
nepepizoM. O6’em Tinma obepranHs. Pobora 3minHOi cuimmn. KoopauHatu 1eHTpIiB Mac
TUTOCKHUX 00J1acTel Ta YT KPUBUX

Tema 7. ludepeHitianbHi piBHIHHS

Hudepenianbai piBHAHHA TEpmoro nopsaxKy OCHOBHI MOHSATTSA Ta O3HAYCHHS.
3amaga Komri. O6BigHa cim’i kpuBuX. /[P 3 BimokpemirroBaHUMHU 3MIHHUMH, OJHOPITHI.
Jliniitai 1P, piBusauaa beprymmi, y noBHux audepenmianax. JudepeHiianbai piBHIHHS
BUIIUX TOpsAAKiB. OcHOBHI MoHATTS . 3amada Komri. JludepeHmianbHi piBHAHHS, SKi
JIOTYCKAIOTh MOHWKEHHS mopsaky. JliniiH1 qudepeniianbai piBHAHHS. [ToHATTS HiHIIHO
He3anmexxHoi cuctemu (GyHKmii. Busznaunuk Bponcekoro. JliHiliHI OmHOpPimHI Ta
neomnopimai JIP. Ctpykrypa 3arampHOro po3B’si3ky. Teopis miHiltHUX omHOpimHmx [IP
JPYTroro Ta BUIIUX TMOPSAIKIB 31 ctanmMmu Koedimientramu. Metop Jlarpamxka (Bapiarii
JNOBUTBHUX cTanux) s JniHiiHNX JIP apyroro mopsaky. Cucremu J[IP. Meton
BUKIIFOYCHHSI Ta I1HTETPOBAHWX KOMOIHAIM pO3B’sA3aHHS CUCTEM AudepeHIliaTbHIX
piBHSIHb y HOpMaibHIM Qopmi. Cucrtemu audepeHUiaTbHUX PIBHSIHL 31 CTaJUMHU
KoeilieHTaMH.

Tewma 8. Panu

Uucnosi psaau. OCHOBHI MOHSATTS Ta O3HAa4YeHHs, 30DKHICTH. BmactuBocti YP.
JlocTaTHi 03HaKKU 301KHOCT1 3HaKoAOMaTHUX psAAiB ( mopiBHsAHHSA, [’ Anambepa, Komii).




AnbrepHoBH1 psaau. Teopema JlelOHuus. 3Hako3MiHHI psau. AOCONIOTHA 1 yYMOBHA
30DKHOCTI. DyHKIiOHaNbHI psiau. OCHOBHI NOHATTS Ta O3HAauYeHHA. PiBHOMIpHA
30pKHICTh. O3Haka BeilepmTpacca. BrnactuBocti piBHOMIpHO 30DKHUX psaiB. CTeneHesi
psanu. Teopema AbGens. IntepBanm Ta paailyc 30DKHOCTI  CTENEHEBOTO  PSIy.
BnactuBocti creneneBux psaiB. PsaauTeinopa Ta MakiopeHna.

Monayasb 3. Teopisi iiMmoBipHOCTel Ta MAaTEeMATUYHA CTATHCTUKA

Tema 9. BunaakoBi mojii

[Ipeamer Teopii iMoBipHOCTEN. Anrebpa BuUNAAKOBUX MOAiIA. (O3HayeHHs Ta
BJIACTUBOCTI WMOBIpPHOCTI Ta 4acTocTi. OCHOBHI 3ajayl Ta MPUHIIMIU KOMOIHATOPHKHU.
JlonaBaHHs MWMOBIPHOCTEH HECYMICHUX MOJINA. 3ajexHl 1 He3aleKH1 Mojii, yMOBHI
iiMoBipHOCTI. MHOXeHHA HMoBIpHOCTeH. [IpaBuino MHOXEHHS Ta 3arajbHE MPaBUIIO
nonaBaHHA WMoBIpHOCTeH. HesanexnicTe mopid. [IpaBuiio MHOMKEHHSI HE3aJIeKHHUX
noniid®opmyna nmoBHOI iiMoBipHOCTI Ta baiteca. [lpuknanu po3s’si3yBanHs 3a1a4. Cxema
ta ¢popmyna bepuysmni. 'pannuni reopemu y cxemi bepuyini. Teopema bepryii.

Tema 10. BunankoBi BeTUYuHU

Bunun BUMAnKOBHX BENMYWMH Ta CIOCOOM iX 3aBHaHHS. 3aKOHU pO3IMOMALTY
BUTIQJIKOBUX BEIMYMH. UWCIOBI XapaKTEPUCTUKH JTUCKPETHUX BHITAJIKOBUX BEIUYHH.
Teopemun 1Ipo MaTeMaTHYHE CIIOAIBAaHHS HEMEPEPBHOI BHUIIAJKOBOi BEJIWYWHHU.
PiBHOMIpHUN PO3MOALT Ta HOro YUCIOBI XapakTepucTUKU. [ToKa3HUKOBHIT PO3MOJLT Ta
floro 49HWCIOBI XapakTepucTWkH. HopmanmpHWII po3moaiia, HWOro BIACTUBOCTI
3aCTOCYBaHHS Ta YHCIIOBI XapaKTePUCTUKH

Tema 11. MaremMaTnyHa CTaTUCTUKA

I'enepanpHa Ta BuOipkoBa cykymHocTi. [Ipocta BumaakoBa BuOipka 3aranabHa
cxema oOy0BH 3TPYMOBAaHOTO PO3MOALTY YyacToT. EMmipuynHa ¢yHKIS po3noairy Ta ii
BiIacTuBOCTI ['padiuHe 300pakeHHS CTATUCTHYHHX pO3MOALIiB. HesrpymoBaHi maHi:
MOJIITOHKW YacTOT Ta YacTOCTEH, TicTorpamMa 3rpyrnoBaHI JlaHi: TicTorpaMa 1 IOJITOH
9acTOT IMOBIPHOCTHHMI 3MICT ricTorpamMy Ta MOJIroHy 4dactoT IlomiroHn HakOmMUYeHUX
Y4acTOT Ta 4acTOCTeH. 3HaxoKeHHs iX Meaianu ['padik emnipudHoi GyHKIIIT po3MOALTY

Tema 12. EneMeHTH KOPENAIIMHOTO aHai3y

OYHKIIOHAIBHUHM,  KOPEJLIIIHHUK, CTaTUCTUYHUK  3B's30K..  JloCIHiKeHHS
KopensmiitHoro 3Bs3ky. dopma Ta TicHOTa 3B’s3Ky. JliHiiiHA Kopemnsiis. MHOXHUHHA
KOPEJIAIis.




5.2. Temamuka npakmuyHux 3aHAms.

Tema, nutanus

JIiHiiiHi omepanii Haa MaTtpuisIMU. MHOXeHHS Marpuib. OOUHCIEHHS paHry MaTpHIli.
OOuncneHHs BU3HAYHUKIB 2-T0 1 3-r0 mopsAnaky. Po3kian BU3HaYyHHMKA 3a €JIEMEHTaMH HOTO
psanaka (abo croBmus). BmactuBocti Bu3HauyHWKIB. Po3p’s3yBanHs CJIAP 3a mpasmiom
Kpamepa Posp’szyBanns CJIAP matpuuHuM MeTo10M

3HaxO/PKEHHS PI3HUX THIIIB PIBHAHB NpsAMOI JiHII Ha IUIONIMHI Ta MOOymoBa iX rpadikis.
3B’A30K MDK pPI3HUMH THIIaMU DPIBHSHb TNPSAMOi Ha IUIONIMHI. 3HAXOJDKEHHS KyTa MDK
OpsIMAMH Ta BIACTaHI BiI TOYKKM A0 TpsAMOi. YMOBM 1 1 ABOX OpAMUX Yy HPOCTOpi
3acToCyBaHHS 10 €KOHOMIYHMX 1 TEOMETPUYHUX 337a4. 3HAXO/DKEHHs PI3HUX THUIIB PIBHSIHb
IJIOMMUHA B mpocTopl. OOYHCIEHHS BIACTaHI BiJf TOYKH JO IUIOMIMHHU. 3aCTOCYBaHHS 0
€KOHOMIYHHUX 1 TEOMETPUYHUX 337124

3Haxo/KeHHs 00nacTi BU3HaYeHHs QpyHKuii. EnemenTapHi ¢yHkiii, mnodynoBa ixHiX rpadikis.
OOepHeHl, ckiajieHl, MmapHi, HenmapHi, nepioauyHi (yHKIIT TexHika 3HAXOJKEHHS THUIOBHX
rpanuilb. [-a Ta [I-ra BaxJMBi rpaHulli, iX3acTOCYBaHHS 10 PO3KpHUTTS HeBu3HaueHocteit 0/ 0 Ta

{1 }o0.

3HAaXO/UKEHHSl TOXIIHUX eNeMeHTapHuX GYHKIINH 3a o3HayeHHsAM. OINaHyBaHHS TEXHIKH
mudepeHItitoBanHs. TabmuIs moxiTHuX.

3Hax0KEHHS MOXIAHUX CKIIaZieHoi, o0epHeHo1, HessBHO 3afaHoi GyHKuid. [IpaBuio Jlomirans
Ta WOT0 3aCTOCYBAaHHS JI0 PO3KPHUTTS TUMOBUX HeBU3HadeHocte: 0/ 0, oo /oo . JlocmimkeHHs
@03 Ha NOKaNBHUN €KCTpEMYM. 3HAXOJDKEHHS JIOKAJIbHOIO €KCTPEMYMY JJIs €JIEMEHTAPHUX
¢dbyskmii. Bu3HadeHHs HAWOLTBIIOTO Ta HAWMEHIIOrOo 3HAaYeHHS (QYHKIII Ha BiIpi3Ky.
ExonoMivuH1 3amadi Ha HaiOutbmie 1 HanWMeHmie 3HadeHHs (yHkmiilocaimkenas ®O3 Ha
OMYKJIICThb-BIHYTICTh, 3HAXO/KEHHS TOYOK IMEPETrvHY, BEPTUKAJIbHUX Ta MOXWUIMX ACHUMITOT
kpuBoi. [loBHe mocmimkeHHs ¢yHKIIT Ta moOymoBa ii rpadika. 3acTOCYBaHHS TOHSTTS
MOXiMHOT B €KOHOMIYHHMX 3ajavyax. MapriHaibHi BapTicTh, J0Xia, nmpuOyTrok. EmactuunicTs
TIOTIUTY

Tabmuust  HTerpaniB. TexHika 3HAXO/KEHHS  HEBH3HAUCHUX  IHTerpaiiB. Meton
Oe3rmocepeIHOr0  IHTErpyBaHHS 3a TaOiuuier. 3aMiHa 3MIHHOI Ta IHTerpyBaHHS
YaCTUHAMH.

OOuncrieHHs BH3HAYCHUX IHTETrpadiB 3a momnoMoror (opmynu Heiorona - JleiOHuIs.
Crnenudika 3aMiHM 3MIHHOT Y BU3HAYEHOMY IHTerpari. 3aCTOCYBaHHS BH3HAYCHOTO IHTErpasa
JI0 TEOMETPUYHUX Ta EKOHOMIYHUX3a/1a4.

[aterpyBanus P I-ro nopsaxy 3 BiIOKpEeMITIOBAaHUMU 3MIHHUMU, OJTHOPIIHUX Ta TIHIAHUX.
Buxopucranns migcranoBku bepryiii. 3aransHuii Ta YacTUHHUHN po3B’sa3ku. 3aaada Komri.

JlocTaTHi 03HaKW 30DKHOCTI 3HAKOJOJATHHMX psAniB (mopiBHsHHA, [[’Amambepa, Komri).
AbcomotHa 1 ymMoBHa 30DkHOCTI. CtemeneBi psau. Teopema Abens. IntepBan ta pagiyc
30DKHOCTI CTETIEHEBOTO psiay.BiaacTuBoCTI CTEIEHEBUX PSIIIB.

10

AnreOpa BumagkoBux mofid. (O3Ha4YeHHS Ta BJIACTUBOCTI HMOBIPHOCTI Ta YacCTOCTI.
OcHOBHI 3a/1a4i Ta NPUHIMIK KOMOiHaTOpuKku. JlofaBaHHS

HMOBIpHOCTEH HecyMicCHUX MOAiNA. 3anexHi 1 He3alexHl MoAil, yMOBHI IMOBIPHOCTI.
MHoO€eHHS IMOBIPHOCTEH.

11

[IpaBuno MHOKEHHS Ta 3arajbHe MpPaBWUIIO J0JaBaHHs MoBipHOcTed. HesanmexHicTh moiil.
[IpaBuno MHOXEHHsS He3anexHUX noAid dopmyna nmoBHOi WMoBIpHOCTI Ta baiteca. Cxema Ta
dopmyna bepaymi. ['pannyni Teopemu y cxemi bepnuymni. Teopema bepnymii

12

3aKkoHHU pOBHOI[iJ'Iy BUIIAAKOBHX BCIIMYHH. I’II/ICJ'IOBiXB.pa.KTepl/ICTI/IKI/I JAUCKPCTHUX BUIIAJJKOBHUX]
BCJIIMYHXH.

13

I'enepanbHa Ta BUOIpKOBAa CYKYMHOCTI. 3arajibHa cxeMa I0OYIOBH 3TPYHOBAHOTO PO3MOALTY
yactor. Emmipuuna QyHKmisi posmonuty Ta i BiactuBocTi ['padiuHe 300pakeHHs
CTaTUCTHYHUX po3n0auTiB. HesrpynoBaHiaHi: MOJTIrOHM 4acTOT Ta YacTOCTEH, ricTorpama




14 | 3rpynoBani naHi: ricrorpama i HOJIroH 4acToT IMOBIpHOCTHMIA 3MICT TICTOTPaMU Ta MOJITOHY
gactoT [loJIIrOHM HAKONMYEHUX YacTOT Ta YacTocTeil. 3HaxoipkeHHs ix wmenianu ['padik
eMmipuuHO1 QYHKIIT po3noainy

15 | OyHKUIOHAIBHUN, KOPENAMIHHUN, CTAaTUCTUYHUN 3B'S30K. JIOCHIIKEHHS KOPEISIIHOTO
3Bs3ky. Dopma Ta TicHOTa 3B’sA3Ky. JliHiiHA KOpemsmis. MHOKHHHA KOPEIIALis.

5.3. Opeanizayia camocmiitnoi pooomu cmyoeHmis.

Ne KinbkicTs . }

3/n Bua po6otu TOJIHH ®opmHu 3BITHOCTI

1. | OmpamroBanHs HaBYAIBHOTO —MaTtepiany, 16/30 OnuTyBaHHS Ha HPAKTUYHOMY
MITOTOBKA JI0 TPAKTUYHUX 3aHSATD; 3aHATTI

2. | BUkoHaHHS TIpaKTHYHUX 3aBAaHb MpU 14/18 [lepeBipka TpPaKTUYHHUX 3aBIAaHb
IMATOTOBIII IO 3aHATTS; BHUKJIaJa9eM

3 | BukonanHs Ta 3axXuCT IHAUBIIYaJIbHUX 16/30 [TepeBipka IHIUBITYyaJIbHOTO
HaBYAJHHHX 3aB/IaHb; HaBYAJIHHOTO 3aBJIaHHS

BUKJIa/IaYeM

4 | IlinroToBKa 10 MOJYJABHOT KOHTPOJBHOI 4/4 OrniHka MOAYIBbHOI KOHTPOJIBHOL
poboTu poboTtu

5 | [TiarotoBKa a0 icCIUTy 26/40
Pazom 76/108

TemaTuka iIHAMBIAyaJIbHUX 3aBJIaAHb
1. Hudepenmiansue yucinenus @O3. JlocnimkeHHs YHKIIIH 3a JOTTOMOTOI0
MOX1JTHOT.
2. Inarerpanbhe unciends @03
3pazoxk MKP
3apmanns 1. 3a koopauHatamu To4oK A, B 1 C mobynyBatu TpukytHuk ABC. 3Haiitu
KOOpPJIMHATHU BEKTOPIB AC 3 NIA; BEKTOPHUH 1 CKaIsIpHUI JOOYTKH ITUX BEKTOPIB; KYyT
MDK ITMMH BeKTOpaMu; tuionty TpukytHuka ABC; Bucoty BD
A(-2;-1;-1) B (-1;7;6), C(0; 3;5)

3aBaanHs 2. 3HANUTH OX1IHI (YHKITIH:

X

e .
loy=— 5 2. y=cos+sinx. 3.y=x’Inx.
e J—
3apmanns 3. Ckiactu piBHSHHS JOTUYHOI 1 HOpMali 10 rpadika GyHKIN Yy = c0s3X B TOUII
x =~
0 6 .

3appanns 4. Jlocniguru Qpynkmio y = x° —3x*1 moOyayBaTi cXeMaTuuHo ii rpadik



6. ®°OPMHU ITIOTOYHOI'O TA INIACYMKOBOI'O KOHTPOJIIO

6.1. Qopmu nomounoco «oHmpomo. ycHa ab0O MNHUChMOBAa TMEpPEBIPKa BUBUCHHS
HaBYaJIbHUX MaTeplaiaiB HA IPAKTUYHHUX 3AHATTSX.

6.2. Dopmu npomisrcrHoeo Koumpoaro: MOAYJIbHA KOHTPOJIbHA poboTa.

6.3. Dopmu niocymkoso2co KOHMpoN0: €K3aMEH.

6.4. 3acobu diacnocmuxu pe3ynrbmamié HAGYAHHA: TIOAAIOTHCS B cUia0ycl HaBYAIbHOT
IUCLUILIIHU.

6.5. Kpumepii oyintosauHns pe3yromamis HAG4UaAHH. TIOJAIOTHCS B CUIa0ycl HaBYAIbHOT
JTUCHUTUTIHUA

7. IHCTPYMEHTMH, OBJIAJIHAHHS TA IPOI'PAMHE 3ABE3INIEUEHH/SI,
BUKOPUCTAHHSA SIKUX IIEPEJIBAYA€ HABYAJIBHA JIUCHUAIIJITHA
[apopmariiiine Ta HaBYaJIbHO-METOAMYHE 3a0e3neueHHs (MIAPYYHUKH, HABYAIBHO-
METOANYHI TOCIOHUKH, TUIAHU JIEKIIMHUX Ta MPAKTUYHUX 3aHATh, METOJIUYHI pEKOMEH Al

710 BUKOHAHHS CAMOCTIHHOI poOOTH Ta IHAUBITYAIHHOTO 3aBIAaHHS, TOIIIO).

8. PEKOMEHJIOBAHI J)KEPEJIA IH®OOPMAIIIT
8.1. OcnosHi dacepena

1. Buma matematuka: 6a3zoBuii migpydHuk st By3iB / B. C. Ilonomapenka. X.:
oo, 2014. 669 c.

2. Bumia matemaruka: HapuanbHmii mociOHuk y 2-x wactunax / @. Jluman, B.
Bnacenko, C. Ilerpenko. K.: YuiBepcuteTchka kuura, 2018. 614 c.

3. Bumia wmarematuka: 0a3oBui MmiApy4HMK us By3iB / mim pen. B. C.
[Tonomapenka. X. : ®omio, 2014. 669 c.

4, Buma MaremaTdKa: MaTeMaTHYHUN aHali3, JiHIMHA anreOpa, aHaJiTUYHA
reoMeTpis : miapydnuk / [aBT. koi. : [Tonomapenko B. C., Mansipens JI. M., AdanacbeBa
JI. M. Ta iH. ; 3a pexa. B. C. [lonomapenka]. MynbTuMe/IiiiHE 1HTEPAKTUBHE EJICKTPOH.
BUJ. KomOiHoBaHoro Bukopuct. (412 M6). X.: XHEVY im. C. Kysuens, 2015.
http://library.hneu.edu.ua/jornal_autl.php

5. Buma maremaruka: Hapuanpuuii mocionuk / 1. 1. JIutBun, O. M. KoHomuyk,
I'.0. Keniznsak. K.: I[YJI, 2019. 368 c.

6. Buma MmaremaTuka: IHTETpajbHE YHCICHHS (YHKIIH oOnHIEl Ta 0araTbox
3MIHHUX, 3BUYaiiH1 AudepeHIianpHi piBHAHHSA, panu: Hapuansnuii mocionuk / €. I1.
3aitiieB. K.: Aneprta, 2018. 608 c.

7. T'epacumuyk B. C. Bumia marematuka. [loBHuU# Kypc y mpukiaaax i 3amadax / B.
C. I'epacumuyk, I'. C. Bacunpuenko, B. 1. Kpasmos. K.: Kauru Ykpaiau JITH, 2015. 470
C.

8. Py6imr B. B. Koncmekr nexmiii 3 kypcy «Buma maremarmka». Yactuna 1.
VYxropoa: JIBH3 YVxHY, 2015. 96 c.

9. Buma wmaremaruka: HaBuanpHuii mnociOauk / B. 1. Kaszamoscekmii, A. T.
Adpuxa- HOBa, H. A. Bumrakamoxk ~ O. JL. Hpo3aeHko. URL:
https://docplayer.net/91117677-V-i-kazanovskiy-a-g-afrikanova-n-a- vishtakalyuk-ol-
drozdenko-vishcha-matemati-ka-navchalniy-posibnik.html



http://library.hneu.edu.ua/jornal_aut1.php
https://docplayer.net/91117677-V-i-kazanovskiy-a-g-afrikanova-n-a-vishtakalyuk-ol-drozdenko-vishcha-matemati-ka-navchalniy-posibnik.html
https://docplayer.net/91117677-V-i-kazanovskiy-a-g-afrikanova-n-a-vishtakalyuk-ol-drozdenko-vishcha-matemati-ka-navchalniy-posibnik.html
https://docplayer.net/91117677-V-i-kazanovskiy-a-g-afrikanova-n-a-vishtakalyuk-ol-drozdenko-vishcha-matemati-ka-navchalniy-posibnik.html

10. Buma maremaruka: Hauanpamii mocionuk / B. I1. [dy6osuk, I. 1. FOpux
URL:http://grigorieva-n-a.at.ua/Liter/1.pdf .

8.2. [lonomisxcHi dxcepena

1. BacunpeBa H.C. Buma maremaruka. Yactuna I: HaBu. moci6. / H.C. BacunbeBa,
T.O. KomneBa. Oneca: OIABA, 2016. 173 c.

2. BacunweBa H.C. Koncnekr nekitiii 3 Buioi matematuku. I cemectp. Il yactuna.
Beryn no matematuunoro ananizy. udepenuiaabHe yucieHHs GyHKLIT OJHIET 3MIHHOT /
H.C. BacunseBa, T.O. KomneBa. Opeca: OJJABA, 2015. 84 c.

3. BacunbeBa H.C. Koncnekr nekuiii 3 Bumoi marematuku. Il cemectp. Il yactuna.
Hudepenmianbui piBusHHA. Psaaun / H.C. BacunbeBa, T.O. KomneBa. Oneca: O/JABA,
2015. 72 c.

4. KomneBa T.O. Kocnekr nekmiit 3 Bumoi matematuku.l cemectp. | uvactuna.
Enementu niniiiHoi anre6pu ta ananituyHoi reometpii / T.O. Komnesa , H.C. Bacunbena.
Oneca: OIJABA, 2016. 92 c.

5. Komnera T.O. Kocnekr nekiii 3 Bumoi marematuku.ll cemectp. I dactuna.
Hudepeniianbie ynciieHHs (QYHKIIT KUIbKOX 3MIHHMX. [HTerpanbHe uuciaeHHs (yHKIIT
onuieizminHoi / T.O. Komiea, H.C. BacunbseBa. Oneca: OJJABA, 2016. 100 c.

6. KosansoBa I'.B. MeTtoanuHi BKa3iBKM MO KypCy BHUIIIOI MaTeMaTUKH 32 TEMOIO

«Dynkiii 6arateox 3Mminaux»/ [.B. Kopamsoma, T.O. Komnea, A.O.CTexyH.
Opneca: OJABA, 2015. 100 c.

7. KosanpoBa I'.B. Mertoanyni BKa3iBKA 3 IUCHUILIIHU «Bwuima mareMatuka 10
po3niny «HeBusnauenuii Ta Bu3zHaueHuut iHTerpanmy/ I'.B. Koamwosa, T.O. Komiena.
Oneca: OIIABA, 2019. 65 ¢

8.3. Inmepnem-pecypcu
http://teorver.ru
http://www.artspb.com
http://www.matburo.ru
http://stud-project.ru
http://www.statsoft.ru
http://www.unicyb.kiev.ua/~sharapov/index.php
[apanoB M.M Teopist iiMmoBipHOCTEl Ta MaTeMaTUIHA
cramcha/www sharapov.tk,
8. EnextpoHHMIT TOCIOHUK 3 TeOpii KUMOBIPHOCTEH Ta MATEMATUYHOI CTATUCTUKH: PEKUM
nocryy: http:/lib. Intu.info/books/knitivm/2011/11-47/
9. Web-pecypcu 3 Teopii iIMOBipHOCTEH Ta MATEMAaTUYHOI CTATUCTUKH: PEXKUM
nocrymy: http://zyurvas.narod.ru/resursy.html
10. http://mathem.hl.ru/ - Matemaruka On- Line: cnpaBouynast mHGOpMAIIHs 110
MaTeMaTUYECKUM JUCITUTITIIHAM
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9. JOIMOBHEHHS TA 3MIHU, BHECEHI 1O POBOYOI ITPOI'PAMHY B20 /20
H.P.!

! lonosHeHHs Ta 3MiHKM 10 POGOYOT IPOrPaMH JOIAKOTHCS HA OKPEMOMY apKyIIl, 3aTBEPKYIOTHCS Ha 3aciianni kadeapu
JI0 IOYaTKy HaBYAJIBHOIO POKY
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