MIHICTEPCTBO OCBITU 1 HAYKHN YKPAIHU
CYMCBKWH HAIIIOHAJIbHUM ATPAPHUHM YHIBEPCUTET
[HXeHEepHO-TEXHOIOTIYHUHN (haKyIbTET
Kadenpa Buioi maTeMaTuku

POBOYA ITIPOI'PAMA (CUJIABYC) OCBITHBOI'O KOMIIOHEHTA
OK 7 BUIIA MATEMATHUKA
(000B’A3KOBH)

PeanizyeTbcs B Mekax OCBITHBOI MPOTpaMu
OcBiTHRO-IpOdECIiHA TporpaMa «bloTeXHOJIOTI] Ta O10IHXKEHEDISD)
3a creialibHICTIO 1 62 «bioTexH010T1i Ta O101HXKEHEDIS)

Ha nepiuomy (0akajaaBpChLKOMY) PIBHI BUIIIOT OCBITH

Cymu — 2023
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Po3pobunk: % —_Amxena PosyMeHKko, K.ejL. 1., oueHT

(migmsc) (npizsiue, imnpany) (suchmii cTymine Ta 38amt9, nocana)

Posrnanyro, cxsaneno | [lpotoxon Nel0 six 07.06.2023 /

Ta 3aTBEpIKEHO Ha
% _Amaroniii Posymenko

3aciaHHi kadenpu
(mpizsmne, iHimam)

BHINOT MaTEMAaTHKH .
T sk 3aBizyBau kadenpn

Horoaxkeno:

I'apanT ocBiTHROI TpOrpamMu @ﬂ%/ﬂamnm KPAB‘JEHKO
Hexan daxynsrery, fe peanizyerscs ocsitus M’D
aKYJIBTETY, [IE€ pean "PO@M /ﬁ

Onsra FBAKYMEHKO
(mamid) (TIiE)

Penensis Ha pobouy mporpamy(noaaerses) Hafana: % Mo \n B/Q "
\A1IB)

ﬁu’?é{l&i&v / ’dﬂ
/ TiE)

Meromucrt Binziny sxocrti ocsirTh,

NUEH3YBAHHA Ta aKPeHTAL] c? b Qf— oF. ‘Z%M" )
(mizmuc)  /
3apeecTpoBaHo B eNleKTpoHHil 6asi: gara: 7€ RelS > 2023 p.

© CHAY, 2023 pix
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[Hdopmartiss po neperisig pododoi mporpamu (cunadycy):

Hapuanpanii
piK, B IKOMY
BHOCSTBCS
3MIHH

Howmep nonatky no
po6od9oi mporpamu 3
OIHCOM 3MiH

3MiHH PO3TIISTHYTO 1 CXBaJeHO

Harta Ta HOMED
MIPOTOKOJY 3aCiIaHHs
Kadeapu

3aBimyBau kadenpu

I'apant
OCBITHBOT
nporpamu
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1. 3ATAJIbHA TH®OPMAIIIS ITPO OCBITHIA KOMIIOHEHT

Hazpa OK Buiia maremaruka

daxkynbTeT/Kadeapa [mxeHepHo-TeXHOIOTIUHUN (DaKyIbTeT, Kadeapa BUILIOI
MaTeMaTUKH

Cratyc OK O00B’s13K0BUH

[Tporpama/Creunianshi | OcBiTHRO-TIpodeciiina nporpama «bioTexHoorii Ta OioiHKeHepis»

CTb (IIpOrpamn),
cKkJIa10Boto sKkux € OK
U1 (3an08HI0EMbCS
o151 0608 ’s3ko6ux OK)

CrenianbHicTh 162 «bioTexHonorii Ti 6i0iHXeHepis»

OK moxe 0yTn
3aIpONOHOBAHUH JIJIS
(3anoenioemuvcs ons

suobipkosux OK)
Pisens HPK [Teprmii (6akanaBpChbKuii) piBEHb BUIIOi OCBITH, 6 piBEHB
Cemectp Ta 1 cemectp, 1-15 THxIEHD

TpI/IBaJ'IiCTB BHMBUYCHHA

KinpkicTh KpenuTiB
€KTC

5 kpeauTis (150 roaux)

3aranpHUI 00CsT KonTaktHa poboTa(3aHATTSI) CamocriitHa poboTa
rO/IH Ta iX po3noain | Jlekmiiiui [pakTrysni JlaGoparopHi
Jenna | 3aou. | Henna | 3aou. | Henna | 3aou. Jlenna 3aou.
30 2 - - 30 - 90 118

MoBa HaB4YaHHS

Jucuumuiiza BUKIaJaeThCsl YKPaiHChKOI0 MOBOIO

Buxnagau/Koopaunat | Posymenko A.O., K.ea.H., JOIEHT KadeapHu BUIOI MATEMATUKN
Op OCBITHBOTO
KOMITOHCHTA
11.1 | KonrakrHa Ayn. 412 m, rozumenko.angela@gmail.com
iHpopMaris
3arajabHUI onuc OCBITHIM KOMITOHEHT HaJa€ 3HAHHSA 3 JiHIMHOT Ta BEKTOPHOI
OCBITHBOTO anreOpu, aHAMITUYHOI TeoMeTpii, MaTeMaTHYHOrO0  aHaIi3y
KOMIOHEHTA (mudepeniianbpHe Ta iHTErpajJbHE YHCIEHHS), TeOpil HMOBIPHOCTEM

Ta ™MareMaTudHol cCTaTUCTUKU. QOCBITHIA KOMIIOHEHT JO3BOJISIE
OTpUMATH TMPAKTUYHI HABUYKU MO PO3B'S3aHHIO CHUCTEM IIHIHHUX

anreOpaiyHUX pIBHSIHb, AHAJTITUYHOMY MOJIEIIOBaHHI IMPOCTUX
reOMEeTpuYHuX  (GIiryp,  3aCTOCYBaHHIO  IHTErpajlbHOTO  Ta
IudepeHliabHOTO  YMCIAEHHS TpH  aHami3l  (PyHKIIOHAIbHOI

3aJIeKHOCTI, CTATUCTUYHOMY JOCHIUKEHHIO SIBUII Ta MPOIECIB,
BpPaxoBYIOUH iX HIMOBIpHICHUHN XapakTep.

Merta OCBITHBOTO
KOMIIOHEHTA

Meta: HaBUMTH MaHOYTHIX CHEMIaliCTIB BOJOJITH OCHOBaMHU
MaTeMaTUYHOTO  amapaTy, HEOOXIHOTO Ui  aHami3y Ta
PO3B’sI3yBaHHS TEOPETHUUHUX Ta MPAKTUYHUX 3a1ad; chopMmyBaTu
HAaBUYKM MAaTEMATHYHOTO JIOCTIDKEHHS NPHKIATHUX 33134 Ta
BMIHHS CTBOPIOBaTH MaTe€MaTHYHI MOJENl NPUKIATHUX 3a]ad;
PO3BHHYTH y CTYACHTIB JIOTIYHE, aHAJNITUYHE Ta aJrOPUTMIYHE
MUCJICHHS;, c(pOpMyBaTH HAYKOBHI CBITOTIISA.
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IlepenymoBu
BuBueHHa OK, 3B'130K
3 IHIIMMH OCBITHIMH
xommoHeHTamu OI1

OcCBiTHIi KOMITIOHEHT 0a3y€Tbcs Ha Kypcl MaTeMaTWKH, w10
BHUBYAETHCS B CEPETHIN IITKOJI.

OcBiTHIE KOMIIOHEHT € OCHOBOIO CY4YacHOTO aOCTPaKTHOTO
MaTEeMATHYHOTO MHCIICHHS, MaTeMaTUYHOI KYyJbTypU Ta HaJa€e
HEOOXIiTHI 3HAHHSA Ta HABUYKM [UJI OMAaHyBaHHSA (axoBHX
JTUCLIAIUIIH.

OOMexeHHS BiJICYTHI.

IToniTuka akageMidyHOL
T0OPOYECHOCTI

BinBimyBaHHS 3aHATH € OOOB'I3KOBHM, SK BaXKIMBA CKJIAJI0BA
OCBITHBOTO Tporecy. [Ipomymieni 3aHATTS (3 MOBAKHUX MPUYUH /
0e3 MOBaXHHX MPHYUH) MAIOTh OyTH BIANPAIlbOBAHHUMH: CTYACHT
CaMOCTIHO BHBYAE MaTepiai MPOMYIICHOTO 3aHATTS.

Bynap-sike KomitoBaHHS a00 BIATBOPEHHS PE3yJIbTATIB UyKO1 mpaili (y
TOMY YHCJII CIIMCYBAHHS IIiJ] YaC CaMOCTIHHUX, KOHTPOJIBHUX POOIT
Ta €K3aMCHIB), BUKOPHCTaHHS YyXXHX 3aBaHTAXECHUX 3 [HTEpeHT
MarepiamiB  3a0opoHeHi. MOoOUTBHI  TPHUCTPOI  JIO3BOJIIETHCS
BUKOPUCTOBYBaTH JIMIIE IIiJl Yac BHKOHAaHHS pO3pPaxyHKiB
MPAKTUYHUX 3aHATH

VY pasi BusBneHHs (DaKTy MOPYIIEHHS HOPM 1 IpaBWJI aKaJAeMidyHOi
JTOOPOYECHOCTI CTYIEHT OTpUMYy€ 3a 3aBaaHHs ( OaliB i MOBUHEH
MIOBTOPHO BUKOHATH 3MiHEHI 3aB/IaHHSI.

VYci poboTH MaroTh OyTHM BUKOHAHMMH y BCTAHOBJIEHUH TEpMiH. Y
pa3i HECBOEYACHOTO BHKOHaHHS POOOTH 0€3 MOBAXHHX IPHYHUH,
6amu OyyTh 3HMKeH1 (75% Big MOXKIMBOI MAaKCUMAIbHOI KiJTbKOCTI
OaJtiB 3a BUJ AISUTBHOCTI).

[lepenecenns TepmiHy 3aadl poOOTH / Tepe3fgada 3 TOBAXKHUX
MPUYUH (JIIKApHSHUH TOIIO) HE BIJIUBATUME HA OIIHKY

[Tocuiianns Ha KypcC 'y
cucremi Moodle

https://cdn.snau.edu.ua/moodle/course/view.php?id=984
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2. PE3YJBTATU HABYUAHHS 3A OCBITHIM KOMIIOHEHTOM TA iX 3B'SI30K 3
IMPOI'PAMHUMMU PE3YJIBTATAMU HABUYAHHA

Pe3ynbTaT HaByanns 3a OK:
ITiciist BUBYEHHS OCBITHHOTO KOMITOHEHTA
CTYJICHT O4iKyBaHO OyJie 37aTCH. ..»

IIporpamsi pe3ybTaTH HABYAHHS, HA
JOCSITHEHHSI sIKUX cripsiMoBanuit OK
(3a3HAYNUTH HOMED 3TITHO 3
HyMeparti€ro, HaBeneHoto B OIl)

INPH 01. Bmitu 3acTocoBYyBaTH
CydacHI MaTeMaTW4HI METOIM IS
pPO3B’SI3aHHS NPAaKTUYHUX 3a]ad,
MOB’SI3aHUX 3  JOCHIDKEHHSM 1
MPOCKTYBAaHHSAM O10TEXHOJOTTYHHUX

Sk ouinroersest PH/L

pi3Hiit ¢opmi: Tekct, Tabnuii, rpadiku,
Jiarpamu), 10 MICTATbCA B JIITE€parypi,
MOB’s3aHOT 31 CHEmialbHICTIO CTYIEHTA.
Kputnuno OLIIHIOBaTH 3100yTy
iHpopMariio Ta ii JpKepena.

MIPOIIECIB. BukopucroByBaTH

3HaHHSA  (I3UKH I aHATI3Yy

010TEXHOJIOTIYHHUX TPOIICCIB.
JIPH 1. 3acTtocoByBaTH MaTeMaTUYHUI + Po3B'sa3anng 3amau.
amapat y HaB4aJIbHOMY Iporieci (T gac YcHe Ta TUCbMOBE
BHBYECHHS THIINUX HaBYaJIbHUX OIUTYBAHHS.
OpeJMETIB) 1 HAYKOBO-JOCIIIHUIIBKIN TecToBuii KOHTPOIIb.
TISUTBHOCTI, a TakoX JUIsl  aHamizy Bukonauus
MPOIECiB 1 SIBHI, MIO0 MAalOTh MICIE B CaMOCTIHHOT poOOTH.
MaiOyTHIH podeciitHiil AiSIbHOCTI.
JIPH 2. 3acTtocoByBaTH MaTeMaTH4Hi + Po3B's13anHs 3a7au.
METOANY nporeci PO3B’A3yBaHHs YcHe Ta nucbMoOBe
NPaKTUYHUX  337a4.  3aCTOCOBYBATH OIUTYBAHHSI.
MaTeMaTHU4HlI 1 CTAaTUCTUYHI METOAM TecToBuii KOHTPOJIb.
ompaitoBanHs (0OpoOKM Ta aHamily) BuxonanHs
TaHUX. CaMoCTIHHOT poOOTH.
JIPH 3. AprymeHTyBaTtu BHOIp METOAIB + Po3B's13anHs 3a7au.
pO3B'sI3yBaHHA  NPUKIAJAHUX  3a/ady; VYcHe Ta nucbMoOBe
bopmyroBaTH, 3aIMCcyBaTH, OTIUTYBAHHSI.
aHaJi3yBarH, IHTepHpeTyBaTH  Ta TecToBuii KOHTPOJIb.
KPUTHYHO OLIIHIOBaTH OTpUMaHi BukoHnanHs
pe3ynbTaTd 13 ypaxyBaHHSIM 3MICTy CaMOCTIHHOT poOOTH.
[IOCTaBJIEHO1 IPOOJIEMH; OOTPYHTOBYBATH
Ta 3aXUIIATH TPUHHSITI PILICHHSL.
JAPH 4. AOcTpakTHO MHUCIIUTH. + PosB'ss3anusd 3amauy.
@dopMmyBaTH  HAWMPOCTIII  MPUKIAIHI YcHe Ta nuceMoBe
3ajmavi, OyayBaTh 1 JIOCHIJKYBaTu ONUTYBaHHS.
MaTeMaTH4Hl MOJIeNl pealbHUX 00'€KTiB, TectoBuii KOHTPOJIB.
mpoueciB 1 SBUOI], SKI B HHUX Bukonanus
BiJI0YBAIOTHCSI. CaMOCTIHHOT poOOTH.
JAPH 5. Bwmitn CaMOCTIHO + Po3B'13anns 3agauy.
OIpalbOBYBaTH  MaTeMaTH4HI  TEKCTH YcHe Ta nmucbMoOBe
(uuTaTH,  BHOKPEMIIIOBAaTH  TOJIOBHE, OTIUTYBAHHSI.
aHaji3yBaTH, pOOUTH BHCHOBKM Ta TecToBHii KOHTPOIIb.
IHTEpIpeTyBaT 1H(OpMaIllio, NOJaHYy Y Bukonanus

CaMOCTiiHOT po0oTH.
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3.3MICT OCBITHBOI'O KOMITIOHEHTA (ITPOT'PAMA HABYAJIbHOI JIUCHUITJITHH)

Tema. POBHOI{iJ’I B MEXaXx 3arajbHOIro PeKOMeHILOBaHa
[epenik muTanp, 010 OyIyTh PO3TISIHYTI B OIOJKETY Yacy JiTeparypa
MeXax TEMH AymuropHa pobora | Camocriiina
JIx JI6 pobora
A3 | a3 [a] 3
Moayasb 1. Enemenmu ninitinoi ma éekmopuoi anzeopu. Ananimuuna zeomempis

Tema 1.Mampuuyi. Busnaunuxu. 4 | - 4 - 110 6 | [linpy4ynuku:
[Monsittst marpuni. Bumu matpunb. [lii Hag [1,3,4,6,8,
MaTpULIIMH, iX BJIACTUBOCTI. Bu3HauHMKH 9,10]
KBa/[PaTHUX MaTPULb JPYTOTO, TPETHOTO Ta Merommume
0-T0  MOpPANKiIB, 11X  OOYMCIEHHS Ta
BiractuBocti. OOepHeHa MaTpuusd Ta i 3abesmeneHHs:
noOynoBa. Panr wmarpumi. 3HaXOIKEHHS [2,5]
paHry.
Tema 2. Cucmemu ninitinux anzeopaiunux 2 | - 2 - (10 6 | [ligpyuHuku:
PieHAND. [1,3,4,6,8,9,
Cucremu IniHIHHUX anreOpaiyHUX pPIBHSHB. 10]
OcHoBHI 03HaueHHS. P03B’s13yBaHHS CHUCTEM MeToqmuse
JTHIHHAX anreOpaiuHuX piBHAHb MAaTPHUYHUM T ——
METOJIOM (METOJOM OOEPHEHOI MATpHIli), 3a [2,5]
dopmynamu Kpamepa, meromom ["aycca ta
merogom  JKoppana-I'aycca. Kpurepiii
CYMICHOCTI CHCTEMHU JIIHIMHUX anreOpaidHux
piBHsHb. Teopema Kponekepa-Karmemni.
Tema 3.Enemenmu 6ekmopnoi anzeopu. 2 | - 2 - |10 | 6 | Iligpyunuku:
Bexkrtop, ocHoBHI nonsTTs. JliHIiHI oneparii [1,3,4,6,8,9,
(i) Hag BEKTOpaMH B T€OMETPUUHIN popmi. 10]
Bekropu B MpsIMOKYTHO JIeKapTOBii cucTeMi MeToauune
KOOpAUHAT. Cxkanspauii, BEKTOPHUH, 3a0e3MCUeHHS:
MIIIaHU JOOYTKH BEKTOPIB, X BIACTUBOCTI, [2,5]
oOuMcieHHs, 3actocyBaHHA. [loHsTTs nN-
BUMIPHOTO BEKTOPA Ta BEKTOPHOTO MPOCTOPY
R". JliniiiHa 3aJIe)KHICTh CHCTEMH BEKTOPIB.
bazuc ta BUMIpHICTE BEKTOPHOTO MPOCTOPY.
Pozknan BexkTopa 3a 6a3ucom.
Tema 4. Enemenmu  aunanimuunoi | 4 | - 4 - |10 | 14 | [MigpyuHuku:
2eomempii. [1,3,4,5,6,8,
[ToHsaTTss Mpo MiHIIO HA TUIOMMHI Ta i 9,10]
piBHsaHHs.[IpsiMa Ha momuHi. Pi3Hi Buam Metonuune
piBHAHb mpsAMoi Ha MiIomuHl. OCHOBHI 3a0e3neyeHHs:
3ajadi Ha TmpsAMy Ha 1oionmHI.  Kpusi [2,5]
JIpyroro nopsnaky (JiHii Ipyroro MmOpsiaKy):
KoJio, eminc, rinepbona, mapaboma; ix
KaHOHIYHI PIBHSHHS Ta OCHOBHI
xapakTepucTuku. IloBepxHs B mpocTopi Ta ii
piBHsHHA. [nomuna y npoctopi. Pi3Hi Buam
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PIBHSHBb IUIOMIMHU Yy mpocTopi. OCHOBHI
3aJadi Ha IUIOMMHY Yy mpoctopi. JliHis B
npoctopi Ta ii piBHsAHHA. [Ipsima y mpocTopi.
Pi3ni BuaM pIiBHSHB NPSAMOi y MPOCTOPI.
B3aemue posramryBaHHS NpsSMOi 1 TUIOIIMHH
y mnpocropi. IloBepxHi apyroro mnopsjaky:

chepa, emrncoin, napabosoinu,
rinep0oI0ian, WHIIHIPH, AOCTIHKCHHS iX
dopmu.

Moayasb 2. Bemyn 00 mamemamuunozo ananizy (oynkuiii 00Hi€i 3MiHHOIL.
ughepenyianvne yucnenna ynkuiin 0OHici 3MinHOI.
Iumezpanvne uucnenns Yynkuiii 00Hiei 3MiHHOT
OcHnoeu meopii iimogipnocmeii ma enemeHmu MamemMamuyHoi CmamucmuKku

Tema 5. @yukuia. I'panuys Qynkuii. 2 | - 2 - 10| 6 |IlimpyyHuku:
Henepepenicmo pynkuyii. [2,3,4,5,6,7,
[Tonsrrs  ¢ynkuii. Croocobu  3amaHHS 8,9,10]
¢ynkuii. OCHOBHI BIacTUBOCTI  (PyHKITIH Meromudse
(mapHicTh, TEPIONUYHICTh, OOMEKEHICTb, T ——
MOHOTOHHICTB).  [loHATTS  enemeHTapHOI [4,7]

¢ynkuii. OcHOBHI enemMeHTapHi (QyHKII, X
BJIACTUBOCTI  Ta  rpadiku. [TonsTTS
oOepHEHOI, CKJIaAeHOi, HEIBHO 3aJaHoI,
napaMeTpudHo 3aaaHoi ¢yHkiii. Yucrnosa
MOCIIZOBHICTh K (YHKIIS HITOYHCETBHOTO
apryMeHry, TpaHUIL YHCIOBOI
nocnigoBHOCTI. I'panuns ¢yHKuii B Tou1ll, HA
HeCKIHYeHHOCTI. OJHOCTOPOHHI  TpaHMII
¢ysknii. HeckiHdeHHO Maili Ta HECKIHYEHHO
BEJIMKI BeMMUYMHU. [IOpIBHSAHHS HECKIHUEHHO
MaJluX BEJWYMH. TeopeMH Mpo TpaHML
¢ynkuii.  BaxumBi  rpanmmi.  TexHika
o0uMciaeHHs  TpaHulb.  HemepepBHicTh
¢yHkuii B Touui. BriactuBocTi (QyHKIIH,
HETepepBHUX Yy Toulli. TOYKH pPO3pHUBY
¢yskuii, ix kmacuodikauis. HemepepBHICTb
byHKIIT HA BiApi3Ky. BmactuBocTi QyHKIIIH,

HEeNepepBHUX Ha BIJPI3KY.




Tema 6. Enemenmu ougpepenyianvnozo
YUC/eHHA..

3anmadi, sIKi MPUBOASTH JI0 MOHSITTS MOXI1IHOI.
O3HayeHHs MOXI1THOL byHKIii.
['eomeTpuuHMii, MexaHiYHUA Ta Gi3UWIHUN
3MICT MMOX1THOI. [IpaBuna
TuQepeHIiFOBaHHS. JudepenuiroBanHs
ckiageHoi Ta obepHeHoi ¢ynHkmii. IToxigHa
¢ynkuii, 3amanoi mapamerpuyHo. lloxinna
byHKIII, 3aJaHOl  HESABHO. Tabmuus
MOX1THUX OCHOBHUX eJIIEMEHTapHUX
¢bynkmi.  Judepenmian  dyHkmii  omHiel
3MIHHOi, = HOr0  TEOMETPUYHHI  3MIiCT.
3actocyBaHHs nudepeHiiaia y HabauKeHuX
obuncnennsx. [loxigai Ta npudepenuiamm
BHIIIUX TIOPSJIKIB.

OcHOBHI ~ TeopemMu  JOUQepeHIiaTbHOTO
guciieHHs: Teopema @depma, Pomrsa, Komri,
Jlarpanxa. IlpaBuno Jlomitams poO3KpUTTS
HeBu3HaueHocTed. Jlocmimkenus QyHkii 3a
JIOTIOMOTOF0 TIOXiJHHUX. 3POCTaHHs, CTIaIaHHs
GbyHKIIT, IOCTaTHA yMOBa MOHOTOHHOCTI.
Excrpemym ¢yHKIi1, HEOOXiqHA Ta AOCTaTHI
YMOBH ICHYBaHHS eKCTpeMyMy (YHKIII.
Haii6inpme 1 HaliMeHme 3Ha4eHHS (QYHKIIT
onmHiel 3MIHHOI Ha BiApi3Ky. OMyKIiCTh,
VTHYTICTH ~ KPUBOI, TOYKH  TIEPETHUHY.
JloctaTHS 03HaKa OIYKJIOCTi, YTHYTOCTI
kpuBoi. HeoOxigHa Ta pgocTaTHS YMOBH
ICHyBaHHS ~ TOYKM  TEpPEruHy  KpHUBOI.
AcuMmntorn  KpuBoi.  3arajgpHa = cXema
nochmipkeHHs QyHKIIH Ta moOymoBa ix
rpagikis.

10

[Migpyunuku:
[2,3,4,5,6,7,
8,9,10]
MertoauuHe
3a0€3MCUCHHS:
[4,7]

Tema 7. Enemenmu inmezpanvnozo
YUCTIEHHA.

[lepBicHa, HEBHM3HAUYHUN 1HTErpan, HoOro
BJIACTUBOCTI. Tabmuis HEBU3HAYCHHX
iHTerpasiB. OCHOBHI METONW IHTETPYBaHHS:
OesrocepeIHE IHTETPYBaHHS, METOJ 3aMiHU

3MIHHOI, IHTErpyBaHHS YACTUHAMM.
IuTrerpyBanHs ~ BUpa3iB, 10  MICTATh
KBaIpaTHUN TPUYJIEH. InTerpyBanHs
IpoOOBO-paIliOHATBHUX GyHKIIIH.
IuterpyBanHs  ippauioHaNbHUX  (QYHKIIIH.
IuTrerpyBanHss ~ BUpa3iB, 10  MICTATh

TPUTOHOMETPHUYHI (QYHKIII].

3amaui, W0 NPUBOJATH 10  TOHSATTA
BU3HAYEHOT' O 1HTerpasa. O3HauyeHHs
BU3HAYEHOI0  IHTerpaja, TIeOMETPUYHUN
3MicT. BracTuBOCTI BM3HAYEHOTO 1HTErpaja.

10

[ligpyunuku:
[2,3,4,5,6,7,
8,9,10]
Mertoauyune
3a0€3MeYCHHS:
[1,8]
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IaTerpan 31 3MIHHOIO BEpPXHEIO MEXKEH.
®opmyna Heiorona — Jleitbnina.Meroau
OO0YMCIICHHS BHM3HAYEHOTo IHTerpana (3amiHa
3MIHHOT, IHTerpyBaHHS YaCTUHAMM).
Ha0mmxeHi MeToau 00YHCIIEHHS BU3HAYEHOTO
iHTerpama.  3acTOCYBaHHS  BH3HAUEHOTO
iHTerpajga 0 po3B’SI3yBaHHS T'€OMETPHYHUX
3agad. HemmacHi iHTerpaiy MO HECKIHYEHUX
MPOMIDKKAxX Ta BiJl HEOOMEKEHHX (YHKIIIMH,
iX BJIIACTHUBOCTI.

Tema 8. Ocnoeni nonammsa meopii
umogipnocmeii. Teopemu 0ooasanns,
MHOMCeHHA UmogipHocmeil. Dopmyna
noenoi iimogipnocmi. @opmyna baiieca.
OcHOBHI TOHATTSA Teopii HMOBIpHOCTEH.
Knacudikamis moaiii. Onepartii Haj[ MOXisIMH.
KnmacuyHe 1 CTaTUCTUYHE  O3HAYCHHS
HMOBipHOCTI noJii. I'eomeTpuuna
HMOBIipHiCTb. EneMeHTH KOMOIHATOPHKH.
Teopemu JO/TaBaHHS i MHOXEHHS
nMoBipHOCTEl moxiii. dopmyna MOBHOT
imoBipHOCTI. @opmyina baiieca.

[ToBTOpHI HEe3aJIC)KHI BUIIPOOYBaHHS.
®opmyna beprymii. 'panwdHi Teopemu B
cxemi Bepuymmi. MMoBipHicTs BigxuieHHs
BIJTHOCHOI YacCTOTH BiJ cTajgoi HMOBIpPHOCTI
rmoii.

BunankoBi BemInuMHM Ta cmocoOM  IX
3aiaHHs. JIUCKpeTHI 1 HenepepBH1 BUMAKOBI
BEJIMYMHHU, X UHCJIOBI XapaKTEPUCTHKHU.
3aKOHH PO3MOJITY JTUCKPETHUX BHITAIKOBUX
BennuuH (O6iHoMianbHUM, [Tyaccona). 3akoHu
pO3MOMITYy  HENEPEepBHUX  BUIAJIKOBHX
BEIMYMH  (PIBHOMIPHMH, IOKa3HUKOBHIA,
HOpMalbHUM). 3aKOH BEIMKHUX  YHCEl.
HepiBuicts YeOumena. Teopema YeOurena.
Teopema bepnymni. llentpansHa rpaHudHa
teopeMa. Teopema JIsanyHoBa.

10

[Migpyunuku:
[2,4,11,12,
13,14,15]
MertoauuHe
3a0C3ICUCHHS:

[6]

Tema 9. Enemenmu mamemamuyunoi
cmamucmuKu.

'enepanbHa  cykymHicTh 1 BHOIpKa.
Bapiamiiitni  psau. Ilomiron, rictorpama.
BubipkoBa (emmipryHa) yHKIS PO3MOILTY.
Yucnosi xapakrepucTuku BHOIpkH. ToukoBi
OLIIHKK TapaMeTpiB po3nonainy. Metoau
OJIep>KaHHA OLIHOK: METOJ] MOMEHTIB, METO[
HAWOLIBIIIOT MPaBIOTIOII0HOCTI, METOJT
HallMEHIIUX KBaJApaTiB. [HTEepBaJbHI OIIHKU
napametrpiB.  IlepeBipka  CTaTUCTHYHUX
rinore3. Tumm rimoTe3: OCHOBHa  Ta
anprepHaTuBHa. Kiacugikaiiss MOMHUIIOK:
noMwik# |-ro Tta ll-ro pony. Kputepii mis

10

16

[ligpyunuku:
[2,4,11,12,
13,14,15]
Metonnune
3a0€3MeYCHHS:
[10]




nepeBipku Tinore3. [loHATTS mpo kpuTepii
3TOJIH.
KonmoropoBa. Enementn KopensmiiHOTO
aHamizy. @OyHKIIOHATbHA, CTATUCTUYHA Ta

KOpeJsiiiiiHa 3JIE)KHICTb. Jlinitina
Kopensiiliss. PiBHSHHS mpsMoi  (JIiHIMHOY)
perpecii. 3HaXOHKCHHS napameTpiB
piBHSHHS  JiHIMHOT  perpecii  mMeToaoM
HaWMEHIIINX KBaJIpaTiB. Koedirient
kopemsiii.  TlomsTTs  mpo  HenmiHIAHY
KOPEJIAITIIO. Heniniiina perpecis.

Kopemnsuiiine BignomenHs. Kopemnsmiiina
3aJIEKHICTH KUJIBKOX BEJIMYWH.

11

Kpurepiit 3romm Ilipcoma Ta

Beboro 30| 2 30| - |90 118

3.1. Temu Ta IJ12aH JeKUIHHUX 3aHATDH

Hazpa Temu Ta nian

Kinekicts
TOIUH

Tema 1.Marpuui. BusHauynuku.

IInan.

1. [TonsarTs marpuni. Buau marpuip.

2. i1 Ha;1 MaTPHUIISIMH, X BIIACTUBOCTI.

3. BuzHauyHUKM KBaJIpaTHUX MATPHUILIb 2-TO, 3-T0 Ta M-TO MOPSAAKIB, 1X
O0YMCIICHHS.

4. OGepHeHa mMaTpulid Ta i To0y10Ba.

4

Tema 2.Cucremu JiHIHHAX aJareOpaiYHuX PiBHAHbD.

[Tnan.

1. OCHOBHI O3HAYEHHS.

2. Matpuunuii metoa (MeToJ1 00EpHEHOT MaTpulll) po3B’I3yBaHHS CUCTEM
JTHIMHUX anreOpaluHuX pPiBHIHD.

3. Po3B’s13yBaHHs CHCTEM JHIHHUX anreOpaidyHuX PiBHSIHB 3a (hopMyIamMu
Kpawmepa.

4. Po3B’A3yBaHHs CUCTEM JIIHIMHUX anreOpaiuHuX piBHAHb MeToJI0M [ aycca.

Tema 3.EneMeHTH BEKTOPHOI ajiredpu.

ITnan.

1. BexTop, OCHOBHI NOHSITTA.

2. JliniitHi oneparii (1ii) HaJ BEKTOpaMH B FeOMETpUYHIN (opMmi.

3. Bektopu B IpsAIMOKYTHIN J€KapTOBIN CUCTEM1 KOOPIUHAT.

4.Cxanspauii 10OyTOK JIBOX BEKTOpiB, HOTO BIACTUBOCTI, OOYMCICHHS,
3aCTOCYBaHHS.

5.BekTopHuii 100YTOK ABOX BEKTOPiIB, MOTO BIACTHUBOCTi, OOYMCIICHHS.
3aCTOCYBaHHS.

6. Mimanuii 10OOYTOK TPbOX BEKTOPiB, HOTO BIACTHBOCTI, OOYHCIECHHS,
3aCTOCYBaHHSI.

Tema 4. EneMenTH aHATITHYHOI reomMeTpil.

I1nan.

1. Ilpsma Ha muomuHi. Pi3Hi BuIM piBHSAHB npsMoi Ha rionuHi.  OCHOBHI
3aJa4l Ha IpsIMY Ha IUIOIIKHI.

2. Ilnomwuna y npoctopi. Pi3Hi BUaM piBHAHB IUIOMIMHU Y IPOCTOPI.
OcHOBHI 33/1a41 Ha IJIONIMHY Y IPOCTOPI.
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3. Ilpsima y mpoctopi. Pi3Hi BUIu piBHSAHB NPsAMOi y IPOCTOPI.
4. B3aemHe po3TanryBaHHS NMPSMOi 1 TUIOIWHU Y TIPOCTOPI.

Tema 5.®ynkuis. I'pannns ¢pynkuii. HemepepBHicTs dyHkmii.

[1nan.

1. Honstts pynkuii. Ciocobu 3aganas QyHKIIII.

2. OcHOBHI BIacTUBOCTI (yHKIIIH (MTapHICTh, IEPIOIUYHICTh, 0OMEKEHICTD,
MOHOTOHHICTB).

3. I'panuns ¢yskuii B TOUIl, HA HECKIHUEHHOCTI. OTHOCTOPOHHI TPaHMIT
byHKITI.

4. HeckiHYeHHO MaJli Ta HECKIHUEHHO BEJIHKI BETMUMHHU.

5. Teopemu nipo rpanuui ¢pyHkmii. Baxinsi rpanuii.

6. TexHika 0OYHMCIICHHS TPAHUIL.

7. HeniepepBHicTb ¢yHKIIT B Touli. BiactuBocTi pyHKIi#, HenepepBHUX y
touri. Touku po3puBy QYHKIIT, iX KIacudikalris.

Tema 6. EnemenTu qudepeHuiaibHOro YucjaeHHA.

ITnan.

1. O3nauenHs noxigHoi ¢pyHkuii. ['eomeTpuyHmii, MEXaHIYHUH Ta Qi3UIHUI
3MICT ITOX1IHOI.

2. IlpaBuna audepeHiiroBaHHs.

3. TaGauis NOXiAHUX OCHOBHUX €IEMEHTAPHUX (QYHKITIH.

4. Mudepenmian GyHKIIT OqHIET 3MIHHOT, HOTO T€OMETPUYHUN 3MICT.

5. 3actocyBanHs audepeHLiana y HabImKeHUX 00YUCICHHSX.

6. JlocmimkeHHS PYHKIIIT 32 JOMOMOTOF0 MTOXITHUX. 3arajibHa cXema
nocimkeHHs QyHKIIN Ta moOyaoBa ix rpadikis.

7. HaiiGinbmie i HafiMeHIIe 3Ha4eHHs PYHKIIT oHi€T 3MiHHOT Ha BiAPI3KY.
8. [IpaBuuto Jlonitans po3KpUTTSI HEBU3HAYCHOCTEH.

Tema 7. EneMenTH iHTErpajJbHOI0 YUCJICHHS.

[Tnan.

1. IlepBicHa, HEBU3HAUHUH 1HTErpaJl, HOro BIACTUBOCTI.

2. Tabnuus HEBU3HAYEHUX 1HTETpaliB.

3. OCHOBHI METOJI IHTErPyBaHHs: Oe3M0CEpeIHE IHTErPyBaHHS, METO/] 3aMiHH
3MIHHO{, IHTEIPYBaHHS YaCTUHAMHU.

4. IuterpyBaHHs BUPa3iB, L0 MICTATh KBaJPAaTHUNA TPUUJICH.

5. O3HayeHHs BU3HAYEHOT'O 1HTErpalia, FeOMETPUYHHM 3MICT.

6. BnactuBOCTI BU3HAUEHOTO 1HTETpaja.

7. ®opmyna Herotona — JleiiOHina.

8. Metonu 00unCIIeHHs] BU3HAYEHOT' 0 1HTerpaia (3amMiHa 3MiHHO,
IHTErpyBaHHsI YaCTUHAMM).

9. 3acTocyBaHHsl BU3HAUEHOTO 1HTErpaja 10 PO3B’A3yBaHHs F€OMETPUYHUX
3ajadu.
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Tema 8.EnnemenTH Teopii iMoBipHOCTEi

[1nan.

1. OcHoBHI mMOHATTA Teopii WMoBipHOcTel. Iloxii Ta BunpoOyBaHHS.
Knacudikamiss momii: A0CTOBIpHI, HEMOXJIHBI, BUIaakoBi. Omneparlii Haj
[OTISIMU.

2. Knacuune o3HaueHHS KMOBIPHOCTI BUITaIKOBUX MOIH.

3. Teopemu nogaBaHHS i MHOXKEHHS MOBipHOCTel nofiil. Knacudikamis
MOJIii: CyMiCHI Ta HECYMICHI, 3a1ekHi Ta He3anexHi. Cyma nogii. Teopemu
JI0JJTaBaHHSA WMOBIPHOCTEH U1 HECYMICHHX, cyMicHUX moniid. [ToBHa rpyna
noxiit. [Iportunexsi moxii. JloOyTok moiid. YMoBHA HMOBIpHICTh. Teopemu
MHOKEHHS IMOBIPHOCTEHl /15l He3aIeKHHX, 3aIEKHUX MOiH. MIMOBipHiCTS
MOSIBU X04a O OJIHI€T 3 MOIii TOBHOT TPYyTIH.

4. ®opmya noBHOI WMOBiIpHOCTI, popmyna baiieca.

5. IToBTopHi He3anexHi BunipoOyBanus. ®opmyna bepryi.
HaiiimoBipHinre yrciio B cxemi bepryui.

6. 'pannuHi Teopemu B cxeMi bepHyJuti: ToKalbHA Ta IHTETpaIbHA TEOPEMHU
Myaspa-Jlamnaca, Teopema Ilyaccona.

7. BuraakoBi BeTMUMHU Ta CIIOCOOM X 3a7aHHS.

8. JluckpeTHi BuraakoBi BenmumunaM (/IBB), X ynciioBi XxapakTepucTHKH.

9. HeniepeprHi BumaakoBi senuunau (HBB), X unciioBi XapakTepuCTUKH.
10. 3akoHU PO3MOALTY TUCKPETHUX BUMIAAKOBUX BeIHUMH (O1HOMIaTbHHUIA,
[Tyaccona)

11. 3akoHU po3MOALTY HETIEPEPBHUX BUIAJAKOBHUX BEIUYUH (PIBHOMIPHHUIA,
[OKa3HUKOBUN, HOPMAJIbHUM).

Tema 9.EjieMeHTH MATEMATHYHOI CTATHCTHKH.

I1nan.

1. I'enepanbHa CyKynHICTb 1 BUOipKa.

2. Bapiauiiini psau. [omirosn, ricrorpama. BuGipkosa (emnipuuna) QyHKIs
pO3MOILTy.

3. UucnoBi XxapaKTepUCTHKH BUOIPKH.

4. ToukOBIi CTaTUCTUYHI OI[IHKH ITapaMEeTPiB PO3MOALTY.

5. InTepBasbHi OIIHKH NAPAMETPIB.

Paszom

30

3.2. Temn n1a00opaTOpHUX 3aHATH

3/

HazBa Temn

Kinpxicts
TFOJINH

Bu3zHayHuKH.
1. BukoHaHHs a1¥ HaJl YUCIIAMH.
2. O6uncneHHs BU3HAYHHKIB 2-T0, 3-TO Ta 1-TO MOPSIKIB.

2

Marpuui.
1. BukoHaHHs il HaJl MATPUIISIMHU.
2. 3Haxo/KeHHSI OOEPHEHO1 MaTPUIIL.

Cucremu JiHiliHUX ajJredpaiyHuX piBHAHbD.

1. Po3B’s13yBaHHs cHCTEM JIHIMHUX aaredpaiuHuX piBHSIHb MAaTPUUHUM
METOJIOM.

2. Po3B’s13yBaHHs CHCTEM JIHIMHUX anreOpaidyHuX piBHSIHB 3a
dbopmynamu Kpamepa.

3. Po3B’A3yBaHHs cUCTEM JIHIMHUX aaredpaidHuX piBHSIHb METOJOM
l"aycca.
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BexTopu. Jlii Hag BekTOpamu.

1. BukonaHHs Jii HaJ| BEKTOpaMH.

2. 3HaxXOKEHHSI CKAJISIPHOT0, BEKTOPHOTO Ta MIIIAHOTO JOOYTKIB
BEKTOPIB.

I[psima Ha nuiomuHi. [Ipsima Ta uIoNMHA y POCTOPI.
1. Po3B’s13yBaHHs OCHOBHUX 33/1a4 Ha MPSAMY Ha IUIOIIMHI.
2. Po3B’si3yBaHHsl OCHOBHHUX 3a/1a4 Ha MPSIMY 1 IJIOUIMHY Y IPOCTOPI.

Kpusi apyroro nopsiaky.
1. Emninc.

2. Tinmep6ona.

3. Tlapabomna.

I'pannus pyukuii. Texnika o0uncienHs rpanuub. HenepepBHicTh
¢yHkuii B Touli i Ha Bigpi3ky. Touku po3pusy.

1. O3Ha4YeHHS TPaHUIIL.

2. 3acTOCYBaHHSI BIIACTUBOCTEH HECKIHUCHHO MAJIMX Ta HECKIHUCHHO
BEJIMKUX (PYHKIIIH, TEOPEM MPO IPAHMUII1, BAXKIUBUX TPAHUIIL IPU
pO3B’s13yBaHHI 3aBJlaHb HA OOYMCIICHHS TPAHULIb.

3. HocnimxkenHs QyHKIIH Ha HENEPEePBHICTH (Ki1acudikarlis Ta
3HAXOJKEHHS TOUOK PO3PHUBY).

Ioxigna ¢pynkuii oxHiei 3minHoIL. ndepenuian gynkuii ogniei
3MIiHHOI.

1. 3acTocyBaHHSI TEOMETPHUYHOTO 3MICTY MOXiTHO].

2. 3acTocyBaHHsI MpaBWI TUGEPCHIIFOBAHHS Ta TaOJIUIII TTOXITHUX 10
3HAXOJKCHHSI MOX1THUX (PYHKIIIi.

3. udepenmian GpyHKIii oHI€T 3MIHHOT Ta HOTO 3aCTOCYBaHHS JI0
HAOIM)KEHUX OOYHCIIEHD.

4. 3acrocyBanns nmpasuia JlomiTaus.

Jocaigxennss GyHKUii 32 10MOMOr010 MOXiTHHUX.

1. Po3B’s3yBaHHs 3a/1a4 Ha EKCTPEMYM.

2. 3HaxO/KEeHHsI HalO1IBIIOr0, HAMEHIIOr0 3HaueHHs (PyHKIIT Ha
BIJIPI3KY.

3. JocnimkenHs (QyHKIIH 3a 3aralbHOI0 CXEMOIO Ta MOOyIoBa iX
rpadikis.

10

HeBu3na4vennii inTerpaj. OCHOBHI MeTOqH IHTErPYBaHHS:
Oe3nocepeHe, MeTO/l 3aMiHM 3MiHHOI, iHTErPYBaHHS YaCTHHAMM.
3acTocyBaHHS O3HaU€HHsI, BJIACTUBOCTEH, TaOIMII HEBU3HAYEHUX
IHTEerpaiB J10 3HAXOP)KEHHSI HEBU3HAYEHHX 1HTETpalliB PI3HUMU
METOaMu: TaOJIUYHUM, METOJIOM 3aMiHU 3MIHHOI, YACTHHAMH.

11

BuzHa4yenuii inTerpaJj, MeToau 004ncaIeHHs. 3aCTOCYBaAHHA
BH3HAYEHOI0 IHTErpaJja 10 po3B’si3yBaHHS reOMeTPHYHMX 3a/4a4.
1. O6uncieHHs] BU3HAYEHOTO 1HTerpajia pisHUMHU METO/IaMHU.

2. 3acTocyBaHHS BU3HAUYEHOTO IHTETpasa JI0 po3B’A3aHHs
FeOMETPUYHUX 33/1a4 (3HAXO/KEHHS TUIOIIl, 00’ €My, JOBXKUHU JAyTH
KpHUBOI).

12

OcHoBHi NOHATTHA Teopil iMoBipHOCTel. Teopemu nogaBanHs,
MHOKeHHS iMOBipHOCcTel. @opMyJia IOBHOI HIMOBIPHOCTI.
®opmy.a baiieca.

1. O3HalioMJIeHHS 3 BUIIAAKOBUMU MOMISIMH Ta BUKOHAHHS i HaL
HUMH.

2. Po3B’si3yBaHHs 33724 Ha KJIACHYHE O3HAUYEHHS WMOBIPHOCTI,
CTaTUCTHYHY Ta TEOMETPUYHY UMOBIPHICTb.

3. 3actocyBaHHs (OpMyIT KOMOIHATOPHKH.
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4. O6uucneHHs IMOBIpPHOCTEH 32 TEOpEMaMU J0aBAHHS Ta MHOKCHHS
HMOBIpHOCTEH.

5. O0uncneHHs HMOBIpHOCTEH 3a (HOPMYJIIOI0 MOBHOI IMOBIPHOCTI,
dbopmyroro baiieca.

13

CxeMa MOBTOPHUX He3aJIeKHUX BUNIPOOYBaHb.

1. Po3B’s13yBaHHs 3a7a4 Ha 3aCTOCYBaHHs popMynu bepHysuti Ta
rpaHUYHUX TeopeM B cxeMi bepryimi.

2. 3Hax0DKEHHS HalOLIBIIT HMOBIPHOTO YKCIIa HACTAHHS MOJII.

14

Bunaakosi BeuunHu. J{ucKkpeTHa BUNaAKOBA BeJIMYNHA.
HenepepBHa BUNaIKOBa BeJINYHHA

1. OGuKCNIeHHS YMCIOBUX XapaKTEPUCTHK AUCKPETHOI BUIIAAKOBOT
BEJIMYMHH: MATEMaTHYHOTO CIOJiBaHHS, AUCIIEPCIi, CePeTHBOTO
KBaJJPaTUYHOTO BiIXUJICHHS, MOJH.

2. 3naxoKeHHs (PYHKINT po3noaiTy Ta mooymoBa ii rpadika.

3. Po3B’A3yBaHHs 3a/1a4 HA 3aKOHU PO3MOJIUTY IUCKPETHOI BUMIAAKOBOT
BeIMUMHU: OiHOMIanbHUM, [Tyaccona.

4. 3naxomKkeHHs (QYHKIIIT pO3MOALTY, IUTBHOCTI PO3IMOJILTY.

5. O0YHCIICHHS YMCIOBUX XapaKTEPUCTHK HETIEPEPBHOI BUIAIKOBOT
BEJIMYHMHU.

6. Po3B’s3yBaHHs 3a/1a4 HA 3aCTOCYBaHHS 3aKOHIB PO3IIO/ILTY
HeTepepBHOI BUIMAAKOBOT BETMYMHU: PIBHOMIPHOTO, IIOKa3HUKOBOTO,
HOPMaJILHOTO.

15

EJieMeHTH MaTEeMAaTHYHOI CTATUCTUKH.

1. O3HailoMJIEHHS 3 OCHOBHUMMU MOHATTSAMU: I'€HepalibHa Ta BUOIpKOBa
CYKYITHICTb, BapialliiHU psijI.

2. [lobynoBa BapiatiitHux psiiB Ta ix rpadiune 300pakeHHs (MOJIIrOH
Ta ricTOrpama po3roAiTy BiTHOCHUX YacTOT).

3. 3naxomkeHHs BUOIpKOBOi (emMnipuuHoi) GyHKIIT po3Moaiay Ta
nooOyoBa 1i rpadixka.

4. 3HaxOo/PKEHHS TOYKOBUX Ta IHTEPBAJbHMX OIIIHOK IapaMeTpiB
pO3MOILTY.

Paszom

30

3.3. Camocriiina po6ora

3/

HazBa Temu Ta nepesnik nuTaHb

Kinekicte
TOOUH

EnemenTu JiHiitHoi anreopu.

1. BnacTuBOCTI BU3HAYHUKIB.

2. Panr matputli. 3HaX0HDKSHHS PaHTy.

3. Po3B’A3yBaHHs cUCTEM JIHIMHUX anreOpaidyHuX PiBHSAHb METOJOM
Kopnana-T'aycca.

4. Kpurepiit cyMiCHOCTI CUCTEMH JIHIHHUX anreOpaiyHuX PiBHSHb.
Teopema Kponekepa-Kanesni.

20

EnemeHnTH BeKTOpHOI anredpu.

1. TToHATTST N-BUMIPHOTO BEKTOPA Ta BEKTOPHOTO TpocTopy R
2. JliniiiHa 3aJIe)KHICTh CUCTEMH BEKTOpPIB. ba3uc Ta BUMIpHICTh
BEKTOPHOTO npocTopy. Po3kman BekTopa 3a 0a3ucoMm.

10

EneMenTHn aHajaiTH4YHOI reoMeTpii.

1. I[ToHATTS PO JIHIIO HA MJIOLIMHI Ta 11 pIBHAHHS.

2. Kpusi gpyroro nopsaxy (J1iHii Apyroro NopsiiKy): Koo, emirnc,
rinep0oJia, mapabosa; iX KaHOHI4HI PIBHSHHS Ta OCHOBHI

10
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XapaKTePUCTHKH.
3. [ToBepxHs B TpocTOpi Ta 11 piBHAHHSA.

4. JIinist B ipocTOpi Ta 11 piBHAHHS.

5. I[loBepxHi apyroro nopsaaxy: cdepa, emincoin, napadonoinu,
rinep6os0iay, TUIIHAPH, TOCTIIKEHHS 1X GOpMH.

Beryn 1o MaTeMaTHYHOT0 aHAJI3Y.

BiacTUBOCTI Ta Tpadiku. [ToHATTS 00epHEHO1, CKIaIeHOi, HESIBHO
3aJ]aHoi, MapaMeTPUYHO 331aH01 PyHKITIT.

2. UucoBa MociiioBHICTh K (PYHKITIS HIJTOYUCEITLHOTO apTyMEHTY,
TpaHUIIS YUCIOBOI MOCIJOBHOCTI.

3. IlopiBHSIHHS HECKIHUEHHO MaJIUX BEITHMYMH.

4. HenepepBHicTh QyHKILIT Ha Bipi3Ky. BnactuBocti ¢pyHKIi,
HEMePEPBHUX HA BIAPI3KY.

10

JudepennianbHe yucjaeHHs: pyHKuiil ogniei 3MiHHOI.

1. 3agadi, IKi TPUBOAATH 10 TOHATTS MOX1IHOI.

2. IudepeHniroBaHHS CKJIAJICHOI Ta 00EpHEHOT (PYHKIIII.

3. IoxigHa QyHKii, 3a1aHOT MTapaMEeTPUIHO.

4. ToxinHa QyHKITT, 33aHO0T HESBHO.

5. IMoxiani Ta nudepeHiiagym BUIUX TOPSIKIB.

6. OcHOBHI TeopeMu AudepeHITiaTbHOr0 YUCIeHHs: Teopema Depma,
Pomns, Komri, Jlarpanxa.

7. 3poctaHHs, cniaganHs QyHKIIT, JOCTATHS YMOBAa MOHOTOHHOCT!I.
8. ExctpeMyMm QyHKIIi1, HeoOXiHA Ta JOCTaTHI YMOBH iICHYBaHHs
eKcTpeMyMy (QyHKITi.

9. OnykIicTh, yTHYTICTh KPUBOI, TOUKH Meperuny. Jlocratus o3naka
OITYKJIOCTi, yTHYTOCTI KprBoi. HeoOXiTHa Ta TOCTaTHS yMOBH
ICHYBaHHS TOYKH TMEPErHHY KPUBOI.

10. AcUMIITOTH KPHUBOI.

10

HeBu3na4venuii inTerpai.

1. InTerpyBanHs JpoOOBO-palllOHATIBHUX (PYHKIIIH.

2. IHuTerpyBanHs ippamioHaqbHUX (YHKIIH.

3. IuTerpyBaHHs BUpa3iB, 1110 MICTSITh TPUTOHOMETPHYHI QYHKIIII.

Buzna4enmnii inTerpaJ.

1. 3agadi, 1110 MPUBOATH 70 MOHATTS BU3HAYEHOTO 1HTETrpaa.
2. InTerpait 31 3MIHHOIO BEPXHEIO MEXKEIO.

3. HaGmmkeni meToin 00YMCIeHHSI BU3HAYEHOTO 1HTETpasa.
4. HeBnacHi iHTerpaiy Mo HECKIHYEHUX MPOMIXKKaX Ta Bij
HeoOMexeHHUX (YHKIIIH, IX BIACTUBOCTI.

OcHoBHi NOHATTA Ta ¢opMy.JIH Teopii HIMOBIpHOCTEIA.
1. EnemMeHTH KOMOIHATOPUKH.

2. 'eomeTpuyHa HMOBIPHICTb.

3. CraTucTyHEe 03HAUYEHHS HMOBIPHOCTI MOJIH.

4, ﬁMOBipHiCTB BIIXWJIEHHS BIJHOCHOI YaCTOTH BiJ CTAJIOT
WMOBIPHOCTI MO/Iii.

BunaagkoBi BeJIM4MH i IX 3aKOHH PO3NOALTY.

1. 3akon Benukux yucen. HepiBuicts Yebumiena. Teopema Uebuiena.
Teopema bepnyi.

2. llenTpanpHa rpaHnyHa TeopeMa. Teopema JIsnmyHoBa.

10

EjeMeHTH MaTeMATHYHOI CTATHCTHKH.
1. MeTonu oxepaHHs OIIIHOK: METOJ, MOMEHTIB, METOJ] HalOUIbIIOT
MPaBAONOIIOHOCTI, METOJ] HAMMEHIITUX KBaIPaTiB.

10
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2. TlepeBipka CTaTHCTUYHUX TimoTe3. THWMM TimOTE3: OCHOBHA Ta
anpTepHatuBHA. Knacudikariss momuinok: moMuiku I-ro ta ll-ro pomy.
Kpurepii mnis mepeBipku rinmore3. IIoHATTS mpo Kputepii 3romu.
Kpurepiii srogu Ilipcona ta Konmoroposa.

3. Enementu xopensuiHoro axanizy. OyHKI[IOHAIbHA, CTaTHCTUYHA
Ta KOpEJsIIiiHa 3aJIe)KHICTb.

4. JliniiHa Kopensmis. PiBHsHHS mpsimoi  (miHINMHOT) —perpecii.
3HaXO/DKCHHSI TMapaMeTpiB PIBHSAHHSA JIHIAHOI perpecii MeToaoM
HaiiMeHMX kBajaparis. KoedimienT kopensii.

5. IlonsATTs Npo HEMiHIMHY Kopersiito. HeminiliHa perpecis.
Kopemnsuiiine Binnomenns. Kopensuilina 3aJ1e)HICTh KUTBKOX

BEJIMYMH.
Pa3zom 90
4. METOAU BUKJIAJJAHHS TA HABUAHHA
JAPH Metoau BuKJaganas (podota, mo |KimbKicTh Metoau HaBuaHHs (ki | KiabkicTh
Oyzie IpoBe/IeHA BUKJIAaueM IIiJ1 Yac | TOJIUH BUJIM HABYAJIBHOT TOJIMH
AYIMTOPHUX 3aHAThH, KOHCYJIbTAIIIN) TiSUTBHOCTI Ma€ BUKOHATH
CTYJICHT CAMOCTIHHO)

1. Toscurosanvho-intocmpamuehi 12 CamocriitHa pobora 3 12
Memoou: coBecH1 (JICKITis, HaBYaJbHOIO, METOJUYHOIO
MOSICHEHHSI, PO3IIOBi/Ib, Oecina); JiTeparyporo,

Hao4Hi (UToCTpallis); MPaKTHYHI iHopMaIiHHUMH
(memoHCTpaIlis croco0y po3B's3aHHs pecypcamu IHTepHeT:
3aj1aui, IOBEJICHHS TEOPEMH TOIIIO). KOHCIICKTYBaHHS,
Penpooyxkmueni memoou: JIOJIATKOBE OTPAIFOBAHHS
JIEMOHCTpAIlisl TPAaKTUYHUX YMiHb Ta JEKIIHOro MaTepiainy.
HAaBUYOK [UISIXOM TONIYKY PO3B'SI3KY CamocriifHe BUKOHAHHS
MOCTaBJIEHUX 3aJiay (3aB/laHb), yCHE pO3paxyHKOBO-TpadiyHUX
Y MUCbMOBE (1HAMBIAyalbHE Ta 3aBJaHb.

bpoHTaNbHE) ONUTYBAHHS [IpoxomxeHHs
CTYJICHTIB, BUKOHAHHS HABYAIbHUX TPEHYBaJILHOTO

Ta KOHTPOJIIOIOYHX TECTIB IiJT 4ac TECTYBaHHSI 32 KOXKHOIO 3
ayJUTOPHUX 3aHATH. TEM.

Memoo npobremnozo ukiady CaMOKOHTpOJIB:
HABYANIbHO20 Mamepiany, WO CaMOCTIWHUHN TTOIIYK
nepeadayvae Mmouryk crnoco0iB MTOMUJIOK.

PO3B'sI3aHHS IMOCTABJICHUX HA JICKIIii

3aB/IaHb.

Yacmko60-noutykogi memoou:

poOJIeMHO- JiaJIoroBe HaBYaHHS,

MO/ICITFOBAHHSI.

Jlocnionuyvkuti memoo, Mo

nepeadayae MmoIyK po3B'sa3Ky

TBOPYHUX MPAKTUIHHX 33724

JUCILUILIIHHA.

Buxopucranus miatdopmu

MOODLE, ZOOM nix 9ac 3MimaHol

¢dbopMH HaBYAHHSI.

2. TosicniosanvHo-inlocmpamusHi 12 CamocriitHa poboTa 3 12
Memoou: cioBecH1 (JICKITis, HaBYaJIbHOIO, METOIMYHOIO
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MOSICHEHHSI, PO3IIOBi/Ib, Oecina);
Hao4Hi (UTIOCTpallis ); MPaKTHYHI
(emMoHCTpaIlis crocody po3B's3aHHs
3a/1a4i, JIOBEJICHHS TEOPEMHU TOIIIO).
Penpooyxmueni memoou:
JEMOHCTpAIIisl TPAKTHYHUX YMiHb Ta
HABUYOK IUISIXOM TIOIITYKY PO3B'SI3KY
MIOCTAaBJICHUX 3aJ1a4 (3aB/IaHb), yCHE
41 TUChbMOBE (IHIMBiTyalbHE Ta
(bpoHTAJIbHE) ONTUTYBaHHS
CTYJICHTIB, BUKOHAHHS HABYAIbHUX
Ta KOHTPOJIFOIOYUX TECTIB ITi/1 Yac
ayJIMTOPHUX 3aHSITh.

Memoo npobremuozo euxiady
HABYALHO20 Mamepiday, o
nepeadayvae Mmouryk crnoco0iB
PO3B'SI3aHHS IOCTABJICHUX HA JICKIIIi
3aBJIaHb.

Yacmro80-nouykoei memoou:
POOJIEMHO- JIaJIOrOBE HABYAHHSI,
MO/ICITFOBAHHSI.

Jlocnionuybkuii memoo, 1o
niepe0avae MmouryK po3B'sa3Ky
TBOPYHUX MPAKTUIHHX 33724
IUCLUAIUIIHH.

Buxopucranus miatdopmu
MOODLE, ZOOM nix yac 3MimaHol
dbopMu HaBYaHHS.

JiTeparyporo,
1HopMaIiHHUMH
pecypcamu [HTEpHET:
KOHCIIEKTYBaHHS,
JOJTATKOBE OIPAIFOBAHHS
JIEKIIHOTO MaTepiaiy.
CaMocTiiiHe BUKOHAHHS
pO3paxyHKOBO-TpadiyHUX
3aBJIaHb.

[Ipoxomxenns
TPEHYBaJIbHOTO
TECTYBAaHHS 3a KOXKHOIO 3
TEM.

CaMOKOHTpPOJIb:
CaMOCTIMHHHN TIOUTYK
MOMMJIOK.

Memoo npobnemnozo euxniaoy 16 Cawmocriiina poboTa 3 16
HABYANIbHO20 Mamepiay, O HaB9aJIbHOI0, METOAUTHOTO
nepe16avae MOIyK CrocobiB JITEpatypolo,
'I3aHHS TIOCTABJICHUX Ha JISKIIiT iHOpMAILHHIMH
posB a pecypcamu [HTepHer:
3aBNIaHb. KOHCIIEKTYBaHHS,
qaCI’I’ZKOSO-I’lOWyKO(?i Memoou. JOJaTKOBE ONpallOBaHH:
npoOJIeMHO- JiaJIoroBe HaBYaHHS, JeKIIHOro MaTepiainy.
MOJIETFOBAHHSL. CamocriliHe BUKOHaHHS
Jlocnionuybkuii memoo, 1o PO3pPaxyHKOBO-TpapiuHuX
aB/IaHb.
nependayvae Mouryk po3B'sa3Ky 3aB/L
IIpoxomxeHus
TBOPYMX MPAKTHYHUX 337124 TPEHYBATHHOIO
AUCHHILTIHYA. TECTYBaHHSI 32 KOXKHOIO 3
Bukopucranus miardopmu TEM.
MOODLE, ZOOM mnix yac 3mimanot CaMOKOHTpOJIB:
(GopmMu HaBUAHHS. CaMOCTINHUH ITOIIYK
TTOMHJIOK.
Memoo npobremnozo ukiady 12 CamocriiiHa pobora 3 12

HABYAIbHO20 Mamepiaiy, Mo
nepeadayae MmouryK CrnocoOiB
PO3B'I3aHHS MMOCTABIEHUX Ha JIEKIIil
3aBJIaHb.

Yacmro8o-noutykosi memoou.:
poOJIEMHO- /11aJIOTOBE HaBUYaHHS,
MO/ICITIOBAHHS.

Jlocnionuybkuiit memoo, 1o

HaBYAJIbHOIO, METOIUYHOIO
JiTeparypolo,
iHpOopMaLiHHUMU
pecypcamu IHTEpHET:
KOHCIIEKTYBaHH4,
JI0JJATKOBE OIPAlIOBAHHS
JEKIIHHOTO MaTepiaiy.
CamocriiiHe BUKOHaHHS
PO3paxyHKOBO-TpadiuHUX
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nepeadayvae MoIIyK po3B'a3Ky 3aBJIaHb.

TBOPYMX IIPAKTUYHUX 3a7a4 HIpoxoKeHHs

JCIUATITIHH. TPEHYBaJILHOTO
TECTYBAHHS 3a KOYKHOIO 3

Buxopucranus HHaT(l)OpMH ' ) TOM.

MOODLE, ZOOM nix gac 3Minagoi CaMOKOHTDOIIb:

opMH HABYAHHSL. CaMOCTIMHUHN TOUTYK
TTOMMJIOK.

5. | Memoo npobnemnozo éuxnady 8 Camocriiina poboTa 3 8
HABYAIbHO20 Mamepiany, 10 HaB4aJIbHOIO, METOIHUYHOIO
nepe6avae MOIIyK Cocobis JUTEpaTypoto,

1HbopMaLiHHUMU

PO3B'sI3aHHS IOCTABJICHUX Ha JICKITii
3aBJIaHb.

Yacmxo6o-noutykoei memoou.
POOJIEMHO- JiaJIOrOBE HABYAHHSI,
MO/ICITIOBAHHS.

Jlocnionuybkuii memoo, 1o
nepeadayvae Mmouryk po3B'sa3Ky
TBOPYHUX MPAKTUIHHX 337124
IUCLAIUIIHH.

Buxopucranus miatdopmu
MOODLE, ZOOM nix yac 3MimaHol
dbopmu HaBYAHHS.

pecypcamu InTepHer:

KOHCIICKTYBAaHH:,

J0JTATKOBE OIpaItOBaHHS
JIEKIIHOTO MaTepiaiy.
CamocTiiiHe BUKOHAHHSA
PO3paxyHKOBO-TpadigyHIX

3aBlIaHb.
IIpoxomxennus
TPEHYBAJIBHOTO

TECTYBAHH: 34 KOXKHOIO 3

TEM.
CaMOKOHTpOJIb:

CaMOCTIMHUI TOUTYK

HOMUJIOK.
Bceboro 60 60
TOJMH
5. OIHIOBAHHA 3A OCBITHIM KOMIIOHEHTOM
5.1.JliarHocTYyHe OLiHIOBAHHS (32a3HAYAETHCS 32 MOTPeOH)
5.2. CymaTuBHe OLiHIOBAaHHA
5.2.1. ina oniHroBaHHA OYiKyBaHHX Pe3yJIbTaTiB HABYAHHS MEPea0AUEHO
Ne MeTtoau CyMaTUBHOTO OLIIHIOBAHHS banu / Baray Hara
3arajibHIM OIIHIN | CKJaJaHHs
1. | Moayns 1 (Temu 1-4) - TecTyBaHHsI, po3B's3aHHS 3a/1a4, 40 / 40% Jlo KiHIs 8
1HIMB1IyaJIbHE PO3PAXyYHKOBO-TpadivHe 3aBJIaHHS. THXKHS
2. | Monyib 2 (temu 5-9) - TecTyBaHHS, PO3B'sA3aHHs 337134, 45 [ 45% Jlo kxiHIg 15
1HIMB1IyaJIbHE PO3paXyYHKOBO-TpadiyHe 3aBIaHH THXKHS
3. | Arectanis - KOMO'FOTEpHE TECTYBaHHS 15/15% Jlo KiHIs 8
THKHS
5.2.2. Kpurepii oniHroBaHHs
Kommnionent ‘ He3anoBinbHo 3agoBinbHO ‘ [o0pe Binminno
1 cemecTp (eK3aMeH)
Monayas 1 <246anis 24-30 banis 31-35 banis 36-40 6anis
3a pe3yapTaToM 3a pe3yapTaToM 3a pe3yapTaToM 3a pe3yapTaToM
TECTYBAHHA CTYACHT TCCTYBAaHHA CTYACHT TCCTYBAaHHA TCCTYBAHHSA

OJIepKaB MEHIIE HiK
15 GauiB 3 25;
3ajadi po3B's3aHi
HEBIpHO

onepxkas 15-18 Gaiis
3 25;

MOPYLIEHO AITOPUTM
PO3B'SI3KY 3a7a4 abo
MIPUCYTHI TTOMUIIKH
MIPH PO3paxyHKax

CTYJICHT OJICPKaB
19-21 Oauis 3 25;
aITOPUTM
PO3B'I3KYy 3a7a4
BIpHHIi, OJTHAK
JIOTIYIIIeHI He3HAYHI
MIOMMIIKU

CTYJISHT OJIep>KaB
22-25 6amis 3 25;
po3B's3aHi BCi
3aJ1a4i, PO3B'sI30K
3ama4
ITOCJIIIOBHHH,
00rpyHTOBaHUH
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Moayas 2 <276anis 28-34 6anis 35-40 6anis 41-45 b6anis
3a pe3ynpTaToM 3a pe3ynpTaToM 3a pe3ynpTaToM 3a pe3ynpTaToM
TECTYBaHHS CTYACHT | TECTYBaHHS CTYJCHT | TECTyBaHHS TECTYBaHHS
ollep’kaB MeHIIe Hixk | omepkaB 18-21 GaniB | cTymeHT ogepxan CTYJIEHT OJIep>KaB
18 Oauis 3 30; 3 30; 22-27 6amis 3 30; 28-30 6amis 3 30;
3aja4i po3B'sI3aHi MOPYUICHO aJTOPUTM | aJITOPUTM po3B's3aHi BCi
HEBIpPHO PO3B'I3KY 3a7a4 a00 | pO3B'A3KY 33724 3a/1adi, po3B'sI30K
MIPUCYTHI TIOMUIIKH BipHUI, TOMyIIEHI | 3a/1a4 OCIi TOBHHHA
MIPH PO3paxyHKax HEe3HAuHi MOMUJIKK | OOTpYHTOBaHHH
ATecraiis <9 6anis 9-11 6anis 11-13 6anis 14-15 6anis
3a pe3ynpTaToM 3a pe3ynpTaToM 3a pe3ynpTaToM 3a pe3ynpTaToM
TECTYBaHHS CTYACHT | TECTYBaHHS CTYJCHT | TECTyBaHHS TECTYBaHHS
ollep’kaB MeHIIe HiXkK | omepkaB 9-11 GamiB | cTyAeHT ofepxaB CTYJIEHT O/Iep>KaB
9 Gani 3 15 315 11-13 6aniB 3 15 14-15 GaniB 3 15

5.3. ®opMaTHBHE OI[iHIOBAHHSI:

YAOCKOHAJIEHHS Ilepe10aueHo

Jlnisi OLIHIOBaHHS TOTOYHOTO MPOTPeCy y HaBYaHHI Ta PO3YMIHHS HaANpsMiB MOJAIBIIOrO

Ne EneMenTn ¢popMaTHBHOIO OHiHIOBAHHA Jara
1. | BencHHS KOHCIIGKTY JICKIIIH Ha nouarky npaktuaHOro
3aHATTS
2. | Excripec-onuTyBaHHS Ha JISKIIISIX Hampukinii Jexmii
3. | JomamiHi 3aBiaHHs Ha nouyartky npakTuuHOro
3aHSITTS
4. | YcHe OonUTYBaHHS HAa NPAKTUYHUX 3aHATTIX Ha nouyatky uu HanmpukiHui
IPAKTUYHOT'O 3aHATTS
5. | YcHuii 3BopoTHiii 3B'130K Bij BUKJIanava 3a pesynbratamu: | [IpoTsrom 3aHaTTS
BE/ICHHS KOHCIIEKTY JIEKIiif, BUKOHAHHS JIOMAIIHIX
3aB/IaHb, YCHOTO ONUTYBaHHS
6. | TecTtyBaHHS Ha Ay TUTOPHUX 3aHATTSIX [IpoTsrom 3assTTS
7. | IIpoxomKeHHs TeCTyBaHHSI MiCHs 3aKIHUEHHS! BUBYCHHS Perynioetncs cTryaeHTOM
KO>KHOT TeMH JUIsl CAMOCTII{HOrO KOHTPOJIIO 3HaHb Ta CaMOCTIHHO
M1JTOTOBKH JI0 CKJIAJJaHHS ICTIUTY
8. | [IuceMoBa camocTiitHa po6oTa (po3B'sa3aHHs 3a1a4 / Ha nouaTtky npakTuyHoro
OTMUTYBaHHS) 32 MaTepiajoM TEMH MONEPETHHOTO 3aHATTS
IIPAKTUYHOTO 3aHATTS
9. | IluceMoBwMIf 3BOPOTHIH 3B'SI30K BiJl BUKJIaqaua 3a [Ipotsarom 1 TxkHs micns

PE3YJIbTATOM BUKOHAHHS CaMOCTIHHO]T pO6OTI/I CTYACHTOM

CKJIaJaHHA

IIIkxana ominroBanua: HanmioHaJdbHa Ta ECTS

Cyma 0auiB 3a Bcj Ouinka Ouninka 3a HANIOHAJBLHOI LIKAJI0I0
BHIH HABYAIBHOL ECTS | AJs eK3aMeHy, KypcoBOIo IS 3a0THKY
ABLTEHOCTI NpoeKTy (PO6OTH), NPAKTHKH
90 - 100 A BIIMIHHO

82-89 B

75-81 C Aobpe 3apaxoBaHo

69-74 D .

60-68 E 3aI0BLILHO

. . HE 3apaxoBaHo 3
35.59 EX HE3aJI0BUTHHO 3 MOYJIUBICTIO MOSTHBICTIO
MOBTOPHOTO CKJIaJJaHHS
TOBTOPHOTO CKJIAJIaHHS
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HE 3apaxOBaHo 3
000B’I3KOBUM
MOBTOPHUM BHUBYCHHSIM
ITUCLUILIIHU

HE3a40BLIBHO 3 000B’ I3KOBUM
1-34 F IIOBTOPHUM BUBUYEHHSM
IUCHUAIUIIHA
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12.
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13.

14.

15.

HABYAJUIBHI PECYPCHU (JIITEPATYPA)
[TinpyyHUKH, TOCIOHUKH

Jluman ®©.M., Ilerpenko C. B., Oqunnosa O. O. Buma marematuka. Y.1 : HaByaneHuii mociOHUK. -
Cymu: CymJIITV im. A.C. Maxkapenka, 2002. - 241 c.

Jluman @.M., Bnacenko B.®., Iletpenko C. B., Cemenixina O. B. Buma marematuka. Y.2 :
Hapuanbsuuii nociouuk. - Cymu: CymJIITY im. A.C. Makapenka, 2003. - 392 c.

Hy6osuk B.I1., FOpuk I.I. Buma maremaruka: Hapuansauii mocionuk. - K.: A.C.K. , 2003. - 648 c.

Bumia maremaruka. 36ipHuk 3amad : HaBwanbamii mociOnuk / pea. B. I1. Jlyoosuk. - K. : A.CK,,
2001. - 480 c.

[Tak B.B., Hocenko [0.JI. Buma matematuka: [ligpyunuk. — Jlonensk: Crankep, 2003. - 496 c.

OBunnnukoB ILIL., SApemuyk @.I1.. Muxaiinenko B.M. Buma matemaruka: ¥ 2-x u. Y.1: Jliniitna i
BEeKTOpHa anreOpa. AHaniTuyHa reometpis. Beryn no marematuunoro ananizy. Judepenmianbae i
iaTerpanpae yncienns: [linpyunnk / 3a 3ar.pea.I1.I1.OBunanamKOBA. - K.: Texnika, 2000. - 592 c.

. OBunnnukoB ILII., fApemuyk @.I1.. Muxaitnenko B.M. Buma wmarematuka:y 2-x u. Y.2:

Hudepennianpai piBHsHHA. OnepaniiiHe yuciaeHHA. Psgm ta ix 3actocyBanHs. CTiHKICTh 3a
JlsnynoBuM. PiBHeHHa mareMaTndHOl (izuku. OnTumizanisa 1 kepyBaHHs. Teopis HMOBIpHOCTE.
Yucnosi meroau: [linpyunuk - K.: Texnika, 2000. - 792 c.
Coxonenko O.1. Buma maremaruka: [ligpyunuk. — K.: Akanemis, 2003. 432 c.
boposuk B.H., fIxoBeus B. Il. Kypc Bumoi reomerpii: HaBuanpuuii mocionuk. - Cymu : BT/
«YHiBepcuTeTchka kaura», 2004, - 464 c.
byoOnsk T.I. Buma matemarnka: Hapuanpauii mocionuk. - JIpeiB: "Hoswuit CeiT-2000",2009. - 436
C.
Jlapenuyk B.I1. Buma matematuka. Kypc nekmiit: y 3-x 4. Y. 1 : Jliniiina anrebpa, aHamiTHYHA
reomeTpis, MaTeMaTHYHUi aHami3: HaBuanbHuit mocioHuk. - YepHisui : Pyta, 2007. - 224 c.
Jlapenuyk B.II. Buma wmarematuka. Kypc nexmiii: y 3-x 4. U.2: Teopis iMOBIpHOCTI Ta
MaTeMaTHyHa ctaTucTuka: HaBuansHuii nocioHuk. — YepHisui: Pyta, 2007. 256 c.
Cenpo I1.C. Teopis iimoBipHOCTEH Ta MaTemMaTnuHa ctatuctuka : [linpyunuk / I1. C. Censo. - 2-Te
BU]I., iepepo0. 1 gom. - K. : 3nanng, 2007. - 556 c.
bapkoscekuii B.B., bapkoscbka H.B., Jlomarin O.K. Teopis iiMoOBIpHOCTEl Ta MareMaTH4Ha
cratuctuka. - K.: [THJI, 2002.
Knykrenko B.I., Hakoneunnit C.I. Teopis liMoBipHOCTEH 1 MareMaTh4yHa CTaTUCTHKa: Y 2-X 4.
Y.1: Teopis iimoBipHOCTel: HaBuanbHo-MeToanuHuil nocionuk . — K.: KHEVY, 2000. - 304 c.
IBantora [.J[. PubGanka B.l.,, Pymomino-/ycsartceka [.A. Enmementu Teopii WMOBIpHOCTEH Ta
MmaTeMaTuuHoi ctaTucTuku. - K.: Caoso, 2003.
Typunn B.M. Teopis iimoBipHocTel: OcHoBHI moHATTS. [lpuknanu. 3anaui: HapuanbHuit
nociouuk. — K.: A.C.K., 2004. - 208 c.

Mertoauune 3a0€3MeYeHHS

. bopozenens H. C. Buma maremaruka. [nterpansae uncnens ¢yHkuii ofuiei 3minHoi. [lpaktukym

JUISL CTYJEHTIB | Kypcy 1HXXEHEpHO-TEXHOJOTIYHUX CHeIlaJbHOCTeH AeHHOi 1 3a04uHOoi (opm
nHaBuanHs/ Cymu: CHAY, 2015 p.

. Hexucmux K.M. HaBuansauii mociOuuk «Bumra maremarnka. Yactuna 1: Enementn niHiiiHOT Ta

BEKTOpHOI anreOpu. AHaJIITHYHA TeoMeTpis.» s CTYIeHTIB | Kypcy JAeHHOI 1 3aouHoi (opm
HaB4aHHA. 2015 p.

. Ilyrau B.I. MeroauuHi BKa3iBKM IOJO0 MPOBEAEHHS JaOOpAaTOPHO-TIPAKTUYHUX 3aHATH IS

2

cTyIeHTiB 1 Kypcy cnenianbHocTel “ArpoHoMis”, “3axuct pociaun”. 2016 p.
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bopozenens H.C. Buma wmartematuka. [QudepeniianpbHe uucieHHS (YHKIT OHI€T 3MiHHOI.
[IpakTuky™m a5 cTyAeHTIB 1 Kypcy 1HKE€HEpHO-TEXHOJOTIYHUX CIEIialbHOCTeH NEeHHOI 1 3a0YHOI
dbopm HaBuyanus/ Cymu: CHAY, 2016 p.

Bopozenenr H. C., Ilyrau B.I. Buma maremaruka. JliniliHa Ta BekTopHa aireOpa. AHamiTHYHA
reometpis. [IpakTukym mjist cTyaeHTiB 1 Kypcy 1HKEHEpHO-TEXHOJIOTIYHUX CIEIIalbHOCTEN JEHHOT
1 3a0uynOi popm HaBuyanns / Cymu: CHAY, 2017 p.

boposenens H. C. Teopis iimMoBipHOCTEH Ta MaTeMaTH4YHA CTaTUCTUKA. METOAWYHI BKa3iBKH 1
KOHTPOJIbHI 3aBAAHHS U1l MIPOBEACHHS MPAKTUYHUX 3aHATH 1 JO BUKOHAHHS CaMOCTIHHOI poOOTH
JUISL CTYJEHTIB 1H)KEHEPHO-TEXHOJIOTTYHMX Ta AarpoOHOMIYHHMX CHEIaTbHOCTEH eHHO1 (hopMHu
HaBuaHHs. Cymu: CHAY, 2019.

Hexkuncmmx K.M. Buma wmaremaruka. JudepeHmianpHe duclIeHHS QYHKIIA OAHIET 3MIHHOI.
MeTtoanyHi BKa3iBKH 1 KOHTPOJIbHI 3aBJaHHS JI0 NMPAKTHYHUX 3aHATh Ta CaMOCTIHHOI poOoTH yis
CTyJIeHTIB 1 Kypcy arpoHoMidHOro (hakyyibTeTy (BCiX CIELiaJIbHOCTEH) JIEHHOI Ta 3a04HO1 (opM
HaBuanHs, 2020 p.

Hexucoux K.M. Meroauuni BKa3iBKM 1 KOHTPOJbHI 3aBOaHHS [0 MPAKTUYHUX 3aHATH Ta
caMocCTiifHOT poOoTH 3 aucuuIulind «Bumma maremartmka» 3 po3ainy «lHTerpanbHe YMCIIEHHS
¢bynkuii oxnHiei 3minHOl. JludepeHuiaabHl PIBHAHHS» IS CTYACHTIB | Kypcy arpoHOMiIYHOTO
dakynpTeTy (BCIX CHEIiaIbHOCTEH) NeHHOi Ta 3a0uHo0i ¢opMm HaBuanHs. — Cymu: CHAY, 2022, —
66 c.

[Hm mkepena
bibmioreuno-indopmaniitnuii  pecypc CHAY (kHmwxkkoBuii  QoHa, mnepioauka, ¢GOHIU Ha

SIIEKTPOHHKX HOCIsX, ToI1o) — https://library.snau.edu.ua/.

2.

Incruryniitnuii penozutopii CHAY (HaykoBi cTaTTi, aBTOpedepaTu aucepTaliil Ta auceprarii,

HaBYaJIbHI MaTepiaju, CTyIEHTCHKI poOoTH, MaTepiasin KOH(EpeHIi, HaBYaabHI 00’€KTH, HAyKOBi
3BiTH, TOII0). — http://repo.snau.edu.ua/.
3. HanionaneHoi 0i6miorekn Ykpainu iM. B. . Bepuancekoro — http://www.nbuv.gov.ua/ .
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Peuensis Ha pobouy nporpamy (cunabyc)

Iapamerp, 3a AKUM ONiHIOCTHLCS poboua nporpama Tax | Hi KomenTap

(cunabyc) ocBiTHBOrO KOMNOHEHTA rapanTom a6o wienom
NpoexTHOI rpyny

PesyneTaTh HaBYaHHA 3a OCBITHIM KoMnoneHToM (JIPH) ol
siamosifaroTs HPK :
PesynsTaTi HaB4yaHHA 32 OCBITHIM KoMnoHeHTOM ([IPH) o
BianoginaoTs nepenbavennm ITPH (nna obor’ askosnx OK)
Pe3ynbTaTi HABYAHHA 32 OCBITHIM KOMAOHEHTOM Jal0Th
MOMUTHBICTS BHMIPATH Ta OLIHHTH PIBEHB iX JOCATHEHHA -

Unen npoextHoi rpynu OI1 ﬁf? ELCTG Hitone 4}" '16{:;' Crips f . %

e O el H!ME"E% f /3 () (1IB) (ndirivee)
IHapamerp, 32 AKHM OLIHIOETLCH pofova nporpama Tax | Hi KomenTap
(cmnabyc) OCBITHLOIO KOMNOHEHTA BHKAALAYYEM
BiinosiaHol kadeapn

3aranssa indopmaliis Npo OCBITHIH KOMIIOHEHT € AOCTATHBOIO

Pe3ynsTaTi HaBYaHHA 33 OCBITHIM KomnonenToM (JIPH)
sianosigaoTe HPK

Pe3yneTaTi HaBY4aHHA 32 OCBITHIM xoMnonenToM (JIPH)
JANOTE MOXJTHBICTE BHMIPATH Ta OLIHHTH PiBEHb iX
JNOCATHEHHA

Pesynstati Hasuanua (JIPH) cTocyloThca koMIieTeHTHOCTEH
CTYAEHTIB, a He 3MICTY AUCLMILNIHH (MICTATS 3HAHHA, YMIHHA,
HABHYKH, 2 HE TeMH HaBYATBHOI MPOrpaMH AMCLMILIIHK)

£ 4|+ p

3mict OK copMoOBaHO BIATIOBIAHO A0 CTPYKTY PHO-NIOM9HOI
CXEMH

HasuansHa akTHBHICTE (METOIH BHKIANAHHA Ta HABYAHHA)
1a€ 3MOTY CTY/IEHTaM [OCAITH O4IKYBaHHX pe3yIbTaTiB

HasuanHia (JIPH)

OcBiTHIH KOMIIOHEHT nepenbadac HABYAHHA Yepes
JOCHIJDKEHHA, 110 € AOLLNBHHAM Ta JOCTaTHIM Ui
BIANOBIAHOTO PiBHA BHILOI OCBITH

Crpareria OLIHIOBAHHA B MEXXAX OCBITHBOTO KOMIOHEHTa
BIANOBIAac NoOMITULI YHIBepCHTETY/ PaKynsTeTy

INepenbageHri METOAM OLIHIOBRHHA JO3BONAIOTE OLHHTH
CTYNiHB NOCATHEHHA PE3YNBTATIE HABYAHHA 33 OCBITHIM
KOMIIOHEHTOM

FH 4+ 4

HapaHTaxeHHA CTYAEHTIB € aIEKBATHHM 00CATY OCBITHBOTO
KOMIIOHEHTa

PexoMeHIOBaHI HABYANBHI PECYPCH € JOCTATHIMK UIA
ZNOCATHEHHA pe3ynbTaris Hap4anua ([IPH)

Jlitepatypa € aKTyansHO0

[Mepenix HABYATBHHX PECYpPCiB MICTHTH HeOoOXInHI WA
nocarnenHs J[PH nporpamui npoiyKTH

A+ |+

PenensenT (Buxnaaay xapeapH ) @QMG 8&
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