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AHoOTaNIis HABYAJILHOI JUCIHUILTIHA

Hapuanpua mucnmmaina "Buma mMaremaruka" € 000B’SI3KOBOI0 HABUYAIBLHOIO JUCLMIIIIHOIO,
sIKa BUBYAETHCS 3T1IHO 3 OCBITHBOIO IIPOrPaMoOI0 MiATOTOBKU OakanaBpiB ranysi 3Hanb 12 "[Hdop-
MariiiHi TexHousorii", cnemianbHocTi 124 "Cucremunii ananiz" BCix (opm HaBYaHHS.

06'exmom BUBUYEHHS HaBUYaJIbHOI MucHUILIIHM "Buia maremaruka" € GyHKIIOHAIBHI 3aj1e-
KHOCT1 MK XapaKTepUCTUKaMHU PI3HOMAaHITHHUX SBUII 1 MPOIIECiB, 30KpeMa, eKOHOMIUHUX, IO Bij-
OMBaIOTH Pi3HI ACNIEKTH MPUUHATTS TOCTIOIAPCHKHUX PIIIEHb.

Ilpeomemom BUBUEHHS HABYAJIbHOI TUCIMILIIHM "Buiia MaTematuka" €: BIaCTUBOCTI (PyHK-
IOHAJBHUX 3aJICKHOCTEH, SIKI ONUCYIOTH SBHIIA 1 TIPOIECH HaBKOJIMIIHBOTO CBITY, 1X JOCIIKEHHS
3aco0amH JTiHIHHOI Ta BEKTOPHOI anreOpH, aHAJITUYHOI TeéOMEeTpii Ta MaTeMAaTUYHOTO aHAI3y; I0-
OyI0Ba MaTeMAaTHYHHUX MOJEJICH PEaIbHUX SIBUII 1 MPOIECIB y PI3HOMAHITHUX TaIy3sX JIFOJICHKOT
JISIIBHOCTI.

Mema nasyanvhoi oucyunninu: 03HAMOMUTHU CTYJEHTIB 3 OCHOBAMU MaTeMAaTUYHOIO arnapa-
Ty, HEOOXIHOTO UL PO3B’SI3yBaHHSA TEOPETUYHUX Ta MPAKTUYHHX 3a/1a4 (paxoBoi CIPSIMOBAHOCTI;
BUPOOUTH HABUYKM MATEMaTHUYHOTO JOCIIKEHHS MPHUKJIAIHUX 337a4d 1 MoO0YyJOBH EKOHOMIKO-
MaTeMaTHYHUX MOJIENEH; 3aKJIacTh y CTYJCHTIB YMIHHSA CAMOCTIIfHO BUBYATH JIITEPATypy 3 MaTeMa-
TUKU Ta NPUKIATHUX MUTaHb, c(OPMYBATH LIIICHY CUCTEMY TECOPETUYHMX 1 MPAKTUYHHUX 3HAHb,
HEOOXiTHY U IPOQECciifHOT AisUTbHOCTI KOMIIETEHTHOTO (axiBIs y ramysi iHQopMaiifHux TeXHO-
JIOTiH; PO3BUHYTH HAaBUYKH aHAJITUYHOTO MHCICHHS Ta 3aCTOCYBAaHHS MaTEeMaTHYHOIO amapary 10
dbopMaizallii peabHUX MPOIIECIB Ta SBHUII]

OcHosHUMU 3060aHHAMY BUBUYEHHS HaBYaIbHOI AucuMIUIiEg "Buma maremaTtuka" €:

3aCBOEHHS OCHOBHHX MPHUHIUIIB OOYA0BM MaTeMaTHYHUX MOJIEJIEH 13 BUKOPUCTAHHSIM Me-
TOJIIB MATPUYHOTO 1 BEKTOPHOI'O aHaJIi3y, KOOPIAUHATHOTO METOLY;

OBOJIOIHHSA HaBUYKAMH 31MCHEHHS aHaJi3y MoOyI0BaHOI MaTEMAaTUYHOI MOJIEINI 3 BUKOPH-
CTaHHSM Cy4acCHOi KOMIT FOT€PHOT TEXHIKH Ta IPOrpaMHO-MaTeMaTUUYHUX KOMILIEKCIB;

(dbopMyBaHHS CHCTEMH 3HAaHb U CAaMOCTIHOTO MpOBEIEHHS HEOOXITHMX PO3pPaxyHKIB y
paMkax MoOyJOBaHUX MOJENEeH 3 METOI0 BCTAHOBJIEHHS KUIBKICHHX 1 SIKICHUX XapaKTepPHCTUK
00’ €KTIB JJ1 IPOTHO3YBAaHHS Ta MPUNHATTS ONTUMAJIbHUX PILLEHB;

HaOyTTs JTOCBIly BUIBHOTO OINEpyBaHHs aOCTPaKTHUMH MaTeMaTMYHUMM 00 €KTaMH Ta HAO-
YHOTO TIOJAaHHS PE3YJIbTATIB CIIOCTEPEKEHb Y PI3HUX 00JACTSIX 3HAHb 32 JOTIOMOTOK T€OMETpUY-
HUX 00pa3iB.

3aCBO€HHSI OCHOBHHUX IPUHLUIIB MOOYI0BM MaTEMaTUYHUX MOJIEJIEN 13 BUKOPUCTAHHSAM Bi-
JOMHX 32c001B MaTeMaTUYHOTO aHaJIi3y;

OBOJIOJIIHHS HaBUYKaMM CaMOCTIHHOTO 3[1IHCHEHHS aHali3y (yHKI[IOHAJBbHUX 3a1€KHOCTEH,
SKHMHU ONUCYETHCS MOOYI0BaHa MaTeMaTHYHa MOJENb, 3 BUKOPUCTAaHHSIM KOMII'FOTEpHOI TEXHIKU Ta
MIPOrpaMHO-MAaTEMaTUYHUX KOMIUIEKCIB (ITaKeTiB MPUKIIAJAHUX IPOTpam).

(GopMyBaHHS Y CTYAEHTIB aHAJITHYHO-AOCIITHUIBKIUX KOMIIETEHTHOCTEH I110JI0 BHUKOPHC-
TaHHS 3ac001B MaTeMAaTUYHOrO aHaii3y (METony rpaHHIlb, TU(EpPEeHIIaTbHOTO Ta IHTETPaIbHOTO
YHCJICHHS, YUCIOBUX 1 (YHKLIOHATBHUX PsiB, JU(EepeHIiaTbHUX PIBHIHB), JIIHIHHOT Ta BEKTOPHOI
anredpu i1 aHaTITHYHOT reoMeTpii y mpodeciiHiil JiSIbHOCTI.

XapakTepucTHKAa HABYAJIbHOI JUCHUIJIIHA

Kypc 1

Cemectp 1,2
Kinekicts kpenutiB ECTS 15

dopma MiJICyMKOBOTO KOHTPOIIO 3aJiK, icmuT




CTpPYKTYpHO-/10TiYHA cXeMa BUBYEHHSI HABYAJIbHOI JUCHUILIIHA

[TpepexBizutu

ITocTpekBizuTu

"T'eometpis" i1 "Anrebpa i movatku aHamizy"
B 00cs31, mependayeHoMy MporpaMaMu 3ara-
JBHOOCBITHBOT CEPEIHBOT KON

JluckperHa MaTeMarTuka

MeTtoau onTuMizaiii Ta JOCITIKEHHS orepariit

Meroau ontuMizarltii Ta JOCTiHKEHHS onepartii-2

Bumnaakosi mporiecu

MOI[GJ'IIOBaHHH CHCTEM

KommnereHTHOCTI Ta pe3yibTATH HABYAHHS 32 THUCUHUILIIHOKO

HaBuanpaa mucuuriina «Buma maremaTtukay 3a0e3nedye HaOyTTs 37100yBauaMu OCBITH iH-
TerpajibHOi KOMIIETEHTHOCTI — 3[aTHICTh PO3B’SA3yBaTH CKJIAJHI CHeliali3oBaHi 3aJa4i Ta MpaKkTuy-
Hi MPOOJIEMH CUCTEMHOTO aHami3y y npodeciiiHiil AisuTbHOCTI a00 B IPOIIECi HABYAHHSA, 1O TEepe-
0auaroTh 3aCTOCYBaHHS TEOPETUYHHX IOJIOKEHb Ta METOJIIB CHCTEMHOT0 aHali3y Ta iHdopMarlliii-
HUX TEXHOJIOTIH 1 XapaKTepU3yIOThCS KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

KomnerentHocti

Pe3ynbpraTtn HaBUaHHS

1

2

K3 1. 3naTHicTh 10 aOCTPAaKTHOTO MHUCJICHHSI,
aHaJi3y Ta CUHTE3Y.

K3 2. 3naTHICTh 3aCTOCOBYBATH 3HAHHSA Y MpPaK-
TUYHUX CUTYalisX.

K3 4. 3nanHs Ta po3yMiHHS npeIMeTHO1 o0ac-
Ti Ta pO3yMiHHS NpodeciitHOI AISITBHOCTI.

K® 1. 3naTHicTh BUKOPUCTOBYBATU CHCTEM-
HUN aHalli3 fK Cy4acHYy MDKIUCUUIUTIHAPHY
METOI0JIOTI10, 110 0a3yeThCsl HAa MPHUKJIATHUX
MaTeMaTUYHUX METOJax Ta Cy4acHUX iH(op-
MAaI[ifHUX TEXHOJIOTIAX 1 OpIEHTOBaHA HA BU-
pIIIEHHS 33/a4 aHali3y 1 CUHTE3y TEeXHIYHUX,
€KOHOMIYHHUX, COIL[aJbHUX, EKOJIOFIYHUX Ta
THIINX CKJIATHUX CUCTEM.

K® 2. 3parnicts ¢opmamnizyBatu mnpobiiemu,
OIMCaHi MPUPOTHOI0 MOBOIO, Y TOMY YHCII 3a
JOIIOMOTOI0 MaTeMaTHYHHX METO[IB, 3aCTOCO-
BYBAaTH 3arajibHi MiIXOAM O MAaTEeMaTHYHOTO
MOJIETIOBAHHS KOHKPETHHUX MPOIIECiB

PHI. 3naTi i BMITH 3aCTOCOBYBaTH Ha IPaKTHII
nudepeHIiaibHe Ta IHTErpaIbHE YUCICHHS, PIAH
Ta iHTerpan dypbe, aHATITUYHY T€OMETPIIO, JiHIH-
Hy anreOpy Ta BEKTOPHUI aHali3, PyHKIIIOHATbHUMI
aHaJi3 Ta JAMCKPETHY MaTeMaTHKy B 00cs3i, HeoO-
X1JIHOMY U151 BUPIIIEHHS THIIOBUX 3aB/IaHb CUCTEM-
HOTO aHaJi3y.

K3 1. 3naTHicTh 10 aOCTPaKTHOTO MUCICHHS,
aHaJi3y Ta CHHTE3Y .

K3 2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Yy MpaK-
TUYHUX CUTYalisX.

K3 4. 3nanns Ta po3yMiHHA IIPEeIMETHOI obac-
Ti Ta pO3yMiHHS NPodeciitHOI AISITBHOCTI

K® 1. 3naTHICTh BUKOPUCTOBYBATH CHUCTEM-
HUN aHalli3 fK Cy4acHYy MDKIUCUUIUTIHAPHY
METOI0JIOT10, 110 0a3yeThCsl HAa MPHUKIATHUX
MaTeMaTHUYHUX METOJax Ta CydacHuX iHGop-
MAaI[ifHUX TEXHOJIOTIsX 1 OpIEHTOBaHA Ha

PH2. BmiTu BHUKOpPHCTOBYBAaTH CTaHAApPTHI CXEMH
JUIS PO3B’sI3aHHS KOMOIHATOPHMUX Ta JIOTIYHHUX 3a-
Jad, 1o chopMyiabpOBaHI MPUPOTHOI MOBOIO, 3a-
CTOCOBYBATH KJIACHYHI aJTOPUTMH JUIsl TEPEBIPKH
BJIACTUBOCTEN Ta Kiacudikaiii 00’ €KTiB, MHOXUH,
BIJTHOIIEHB, IpadiB, TPy, KiJlelb, PEUIITOK, Oyie-
BUX (YHKIIIH TOIIO.
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BUpIIIEHHS 3a/7a4 aHaji3y 1 CHHTE3y TeXHid-
HHUX, €KOHOMIYHUX, COLIAJIBHHUX, €KOJOTTYHUX
Ta 1HIIMX CKJIAIHUX CUCTEM.

K® 2. 3parnictes ¢opmanizyBatu mnpobdiemu,
OMKCaHI MPUPOJHOIO MOBOIO, Y TOMY YHUCIHI 3a
JIOTIOMOTOI0 MaTEMaTHYHUX METOJIB, 3aCTOCO-
ByBaTH 3arajibHi MiJIXOJU 0 MaTeMaTH4YHOTO-
MO/JIEJIIOBaHHS KOHKPETHUX MPOIIECIB.

K® 7. 3naTHicTh BAKOPUCTOBYBATH CY4acHI
iH(pOpMaIiiHI TEXHOJIOTIT AT KOMIT FOTEPHOT
peasizariii MaTeMaTUIHUX MOJIEIICH Ta MPOTHO-
3yBaHHS MOBEIIHKM KOHKPETHUX CUCTEM a ca-
Me: 00’ €KTHO-OPIEHTOBAHWH TIiX1/1 TPU MPOEK-
TYBaHHI CKJIAJJTHUX CUCTEM Pi3HOI MPUPOIH,
NPUKJIaHI MaTeMaTU4HI TaKeTH, 3aCTOCYBaHHS
0a3 1aHuX i 3HaHb

K3 1. 3naTHicTh 10 aOCTPAKTHOTO MHUCIICHHSI,
aHaJi3y Ta CUHTE3Y.

K3 2. 3naTHICTh 3aCTOCOBYBATH 3HAHHSA Y MpaK-
TUYHUX CUTYalisX.

K3 4. 3nanHs Ta po3yMiHHS IpeaIMETHOI o0Jac-
Ti Ta pO3yMiHHS NpodeciitHOI AISUTBHOCTI.

K® 3. 3parHicTs OynyBaTu MaTeMaTHYHO KOpe-
KTHI MOJIEJIl CTaTUYHUX Ta AMHAMIYHUX TIPOIe-
CiB 1 CHCTEM 13 30CepeKEeHUMH Ta pO3Moie-
HUMHU MTapaMeTpaMu 13 BpaXyBaHHSIM HEBU3HA-
YEHOCTI 30BHIIIHIX Ta BHYTPIIIHIX (aKTOPiB.
K® 10. 3naTHicTh po3po0isiTH eKCIEpUMEHTa-
JIBHI Ta CIIOCTEPEIKYBAIIbHI JOCIIDKESHHS 1 aHa-
Ji3yBaTH JaHi, OTpUMaHi B HUX

PH3. Bwmitun BH3HauaTH HWMOBIpHICHI PO3MOALIH
CTOXAaCTUYHUX TOKa3HUKIB Ta (PaKTOPiB, IO BIUIU-
BAIOTh HAa XapaKTEPUCTHKH JOCIIPKyBaHUX IPOIIe-
CiB, JOCIIDKyBaTH BJIACTUBOCTI Ta 3HAXOJUTH Xa-
PaKTEpUCTUKH OaraTOBHMIPHHX BHIIQJKOBUX BEK-
TOpIiB Ta BHKOPHCTOBYBAaTH iX JJIsI PO3B’SI3aHHS
NPUKIAIHUX 3a7ad, (opmalizyBaTh CTOXaCTHUYHI
MOKa3HHUKK Ta ()AaKTOPH Yy BUTJIS/I BHUITAIKOBHX Be-
JIUYUH, BEKTOPIB, IIPOIICCIB.

K3 1. 3naTHicTh 10 aOCTPAKTHOTO MHUCJICHHS,
aHaJi3y Ta CUHTE3Y.

K3 2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Yy MpaK-
TUYHUX CUTYaLisX.

K3 4. 3nanHs Ta po3yMiHHA IIPEeIMETHOI obJac-
Ti Ta pO3yMiHHS NpodeciitHOI AISITBHOCTI.

K® 3. 3parnHicts OyayBaTH MaTeMaTHYHO KOpe-
KTHI MOJIeJi CTATMYHUX Ta JTUHAMIYHHX IIPOIe-
CIB 1 CHUCTEM i3 30CEpEIKCHIUMH Ta PO3IOJIijie-
HUMH TIapaMeTpaMu i3 BpaxyBaHHSIM HEBU3Ha-
YEHOCT] 30BHIILIHIX Ta BHYTPIIIHIX (aKTOPIB.
K® 5. 3naTHicTh GopMyIrOBaTH 33712491 ONTHMi-
3arii MpH MPOEKTYBaHHI CUCTEM YIPABIIHHSA Ta
NPUNHSATTS pIillleHb, a caMe: MaTeMaTH4yHi Mo-
JeNi, KpUTEepii ONTUMAIBHOCTI, OOMEKEHHS,
Il YOpaBJIiHHS; 00MpaTH parioHaaIbHI METOAH
Ta aIrOpUTMHU PO3B’A3aHHS 3a7ay ONTUMI3ALil
Ta ONTUMAJIBHOTO KEPYBaHHSI.

K® 8. 3parthHicTs oOpranizoByBaTH poOOTYy 3
aHaJli3y Ta MPOEKTYBAaHHS CKJIAJHUX CHUCTEM,
CTBOPEHHS BIAMOBIAHUX 1H(OPMAIIHHUX TEX-
HOJIOT1{ Ta MPOTPaMHOTO 3a0e3meueHHs

PH4. 3naTtu Ta BMITH 3aCTOCOBYBaTH 0a30B1 METOIN
SKICHOTO aHaJli3y Ta 1HTErpyBaHHs 3BUYAWHUX JH-
(depeHLiaTbHUX PIBHSAHB 1 CUCTEM, JU(EpeHLiab-
HUX PIBHSHB B YACTHHHHX MOXIJIHUX, B TOMY YHUCII
PIBHSIHb MaTEMaTHYHOI (PI3UKH.
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K3 1. 3maTHicTh 10 aOCTPaKTHOTO MUCIICHHS,
aHaJTi3y Ta CHHTE3Y.

K3 2. 3aatHicTh 3aCTOCOBYBAaTH 3HAHHS Y MIPaK-
TUYHHUX CHUTYAIIisX.

K3 4. 3nanns Ta po3yMiHHS TPEAMETHOI 00ac-
Ti Ta pO3yMiHHS PO ecitHOl TiSITBHOCTI.

K® 2. 3parnictes ¢opmanizyBatu mnpobdiemu,
OIKCaHi MPUPOIHOI MOBOIO, y TOMY YMCII 3a
JIONIOMOTOK0 MaTeMaTHYHUX METO[IB, 3aCTOCO-
BYBaTH 3arajibHi MIAXOAM 10 MATEeMaTUYHOTO
MO/JIEJIIOBaHHS KOHKPETHUX MPOIIECIB.

K® 3. 3naTHicTh OymyBaTH MaTeMaTHYHO KOpe-
KTHI MOJIEJIi CTAaTUYHUX Ta JHMHAMIYHHUX TpOIle-
CiB 1 CHCTEM i3 30CepeKEHIUMH Ta PO3IOJiJie-
HUMH TIapaMeTpaMHy i3 BpaxyBaHHSIM HEBH3Ha-
YEHOCTI 30BHIIIHIX Ta BHYTPIIIHIX (paKTOPiB.
K® 5. 3naTtnicTs GopMyinroBaTH 3a1a4i ONTHMi-
3awii Ipu NPOEKTYBAaHHI CUCTEM YIIPABIiHHA Ta
NPURHSTTS pIillleHb, a caMe: MaTeMaTH4yHI Mo-
JeNi, KpUTepii ONTUMAbHOCTI, OOMEKEHHS,
T yIIpaBiIiHHS, 00MpaTH palioHaJbHI METOIH
Ta aJTOPUTMH PO3B’S3aHHS 3a7ad ONTHMi3allii
Ta ONTHMAJIBHOTO KEpYBaHHS.

K® 9. 3ngatHicTh mpeacTaBiIsiTH MaTeMaTHYHI
apryMeHTH 1 BACHOBKH 3 HHX 3 SICHICTIO 1 TOYHI-
CTIO 1 B TakuX (hopMax, sIKi MiIXOATh IS ay-
JUTOPII SIK YCHO TaK 1 B MUCbMOBIHM popMmi

PHS. 3Hatu OCHOBHI NOJIOXKEHHS TEOPil METPUUHUX
MPOCTOPIB, JeOETIBChKOI TEOpii Mipu Ta IHTErpasa,
Teopii 0OMeXeHHX NHIMHUX onepaTopiB B OaHaxo-
BUX Ta TUIBOEPTOBUX MPOCTOPAX, 3aCTOCOBYBATH
TEXHIKY 1 MeTonu (YHKIIIOHAIIBHOTO aHaji3y IS
PO3B’s3aHHS 3a7a4 KEepyBaHHs CKIAQJIHUMHU TpOILe-
caMH B yMOBaX HEBU3HAUYEHOCTI.

IIporpama HaBYAJIbLHOI 1Y CHUILTIHI

3microBuii MoayJs 1. JliHiiiHa Ta BeKTOpPHA ajareOpu. AHATITHYHA reoMeTpis

Tema 1. Marpuui ta aii 3 HUMH.

1.1. MaTpuns: OCHOBHI O3Ha4eHHs, pi3HOBUIU. ApudMeTHuHi oneparii (aii) HaJg MaTpUIs-
MU Ta iX BJacTUBOCTI. EleMeHTapH1 IepeTBOPEHHS Ta €KBIBAJIEHTHICTh MATPHULb.
1.2. 3acTocyBaHHsl MaTpullb NpH po3poOIl JiHIHHUX MOJeNel peanbHUX MPOLECIB 1 SBUIIL.

Jliniitaa 6anancoBa moaeib JIeoHThHEBA.

Tema 2. BusHauHUKU KBaJpaTHUX MAaTPULLb.

2.1. TloHaTTs BU3HAUHUKA 2-TO, 3-T0O, N-T0 MOpAAKiB. MiHOp 1 anreOpaiuHe AONOBHEHHS
eJIEMEHTa BU3HAaYHWKa. BaacTHBOCTI BU3HAYHMKIB. MeTOau 00YHCIIEHHS BU3HAYHUKIB.

2.2. BukopucTaHHs BU3HAYHHUKIB B MaTEeMaTUYHOMY MOJICIIIOBaHHI Ta PO3B’sI3aHHI MPaKTHY-
HUX 3aBJaHb (PaxoBoi cripssmoBaHoCTi. JIiHIiTHA MoIeTs 0OMIHY (MOIENTh MI>KHAPOHOI TOPTIBIIL).

Tema 3. Cucremu niniiiHuX anreopaiunux piBHsIHb (CJIAP).

3.1. Cucremu N miHIHHUX anreOpaidHuX piBHAHB 3 N Heimommmu (CJIAP-nxn). Ilpasuito
Kpamepa nnst po3s’sizanns CJIAP-nxn. OGepHeHa MaTpullsi: O3HAY€HHs, TeOpeMa iCHyBaHHS Ta
ciocobu BimmykaHHs. Po3p’sa3annsa CJIAP-nxn 3a gonmomororo obepHenoi marpuiii. Po3B’s3aHHs

MaTPUYHUX PIBHSHb.

3.2. Cucremu M JiHIMHUX anreOpaiuHuX piBHSAHB 3 N HeBimomumu (CJIAP-mxn): moHsTTS
paHry MaTpuili Ta CrocoOH HOro BiAIIyKaHHS (METOJ €lIeMEHTApHHUX IMEepeTBOPEHb, METO/ OOBe-
nennsi). Kpurepiit cymicHocti CJIAP-mxn (teopema Kponekepa — Kanemmi). Jocnimxenns CJIAP-




MxN Ha cyMicHiCTh, MeToaH po3B’sizanHs (['aycca, Kopmana — 'aycca). 3aranbHuid, YaCTUHHHIA,
Oa3vcHuii Ta onopHuid po3B’si3ku. OgHopinHi CJIAP-mxn ta iX po3B’s3aHHS.
3.3. 3acrocyBanns CJIAP npu po3poO1ii MaTeMaTUYHUX MOJAETICH MPOIECiB Pi3HOT IPUPOIH.

Tewma 4. Bexropna anrebpa. JIiHiiiHI M-BUMIpHI POCTOPH.

4.1. BekTOpH: 03HAYEHHS OCHOBHUX IOHATH (BEKTOP, MOJyJIb BEKTOPA, HYJILOBUN (OAMHMY-
HUIA) BEKTOP, PiBHI (MPOTHIICKHI) BEKTOPH, KOJIIHEApHI (KOMIUIAHAPHI) BEKTOpH, kKoopauHaTH). Do-
pPMH 33J]aHHA BEKTOPIB (reOMeTpHyYHa, KOOpIMHATHA, anredpaiuHa), MpoeKIlist BEKTopa Ha Bich (Te-
OMETpUYHA, airedpaiuna), opT BEeKTOpa, HAPsIMHI KOCUHYCH ).

4.2. JliniitHi omepaii HaJl BEKTOpaMu (CyMma, pi3HHIISI, MHOXKEHHS Ha CKaJsIp) Ta iX BIACTH-
BocTi. HeminiiiHi oneparii Hax BekTopamu (CKaaspHUI, BEKTOPHHIA, MIllIaHUI JOOYTKHA BEKTOPIB Ta
ix BmactuBocti). Kyt Mixk 1BomMa Bektopamu. Kputepii opTOoroHaqbsHOCTI, KOJTIHEAPHOCTI, KOMILIA-
HapHOCTI BEKTOPIB. 3aCTOCYBaHHS BEKTOPIB y 3ajadax reoMeTpii (BiAITyKaHHS BIJICTaHI MK JBOMaA
TOYKaMH, IJIOMI TPUKYTHHKA, O Bipi3Ka y 3alaHOMY BiJTHOIIICHH]).

4.3.JliniliHi M-BUMipHI TipocTopu. OcHOBHI MOHATTS. JIiHiiiHA 3aNMEXHICTh 1 HE3AIEKHICTD
CUCTeMH BEKTOpiB. basuc miHIITHOrO M-BUMIpHOTO mpocTopy. Po3kiiananHs BekTopa 3a 0a3ucoM.
[lepexin no HOBOro 6a3ucy. BiacHi 3HaUeHHs Ta BIAacHI BEKTOPH: O3HAYEHHS, OCHOBHI BIIACTUBOCTI.
XapaKTepuCTUYHE PIBHSAHHA. 3HAXO/KEHHs BIIACHUX 3HAUCHb Ta BIACHUX BEKTOPIB MaTpUIb 2-TO
Ta 3-r0 NOPAJIKY.

4.4. 3acTocyBaHHS IHCTPYMEHTApPil0 BEKTOPHOI ayireOpH [UIst pO3B'sSi3aHH] MPAKTHYHHUX 33724
¢daxoBoi crpsMoBaHOCTI. Bukopuctannus 6araToOBUMIpHUX BEKTOPIB AJI aHAI3y JaHUX. 3acTOCY-
BaHHS JIIHIHHUX OINEPaTOpiB MPH MOAEITIOBAHHI PI3HOMAHITHHUX 3aJI€KHOCTEH MK XapaKTepHCTH-
KaMHM CKJIQJOBUX CKJIQJIHUX CHUCTEM.

Tema 5. AHaITHYHA T€OMETPis Ha IJIOMIMHI.

5.1. [ToHATTS 1IpO PiBHAHHA JiHIT Ha TUTOMUHI. Pi3HOBHIM PiBHSAHB MPSIMOT Ha TUIOIIUHI: Ka-
HOHIYHE, MapaMeTPUyHIi, uepe3 Bl 3aJaHi TOUKH, Yepe3 3aJjaHy TOUKY y 3a/laHOMY Hampsmi, 3 KyTo-
BUM KOe(QILIEHTOM, y BiJIpi3Kax Ha OCSX, HOpMaJbHE, 13 33JaHUM HOPMAJIbHUM BEKTOPOM, 3arajbHe.
OcHOBHI 3a/1a4i Ha MpsAMY, B3a€EMHE pO3TalllyBaHHS ABOX NpPSAMUX Ha miouiuHi. Kyr Mix nBoma
npssMuMH. BifcTanp BiJl TOYKU A0 IPSIMOI.

5.2. KpuBi 2-ro mopsaKy: 03Ha4eHHs, 3arajbHe PIBHAHHS, YMOBU HaJI&KHOCTI JI0 €JIINTHY-
HOTro, rinepOoJiyHoro, mapabdomniuHoro tumy. LleHTpanbH1 (HeUeHTpaiabH1) KpUBI 2-TO MOPSIKY.
Koo, eninc, rinep6osna, napabona: 03Ha4eHHs, KAHOHIYHE PIBHSAHHS, TapaMeTpH, €KCLEHTPUCUTET,
1o0OyioBa. 3Be/IEHHS 3arajlbHOTO PIBHSIHHS KPUBOi 2-TO MOPSJIKY /10 KAHOHIYHOTO BUTJISY.

5.3. 3acTocyBaHHs 1HCTPYMEHTapil0 aHAJIITUYHOI reoMeTpii MiJ Yac po3B's3aHHS MPHUKIIAL-
HUX 3a7ady. AnreOpaidyHHil aHaji3 Ha IJIOLIMHI T€OMETPUYHHMX IHTEpHpeTaliil 3aJeXHOCTe MiX
XapaKTepUCTUKaMU O00'€KTIB Ta CUCTEM.

Tema 6. AHamITUYHA TEOMETPIs Y IPOCTOPI.

6.1. IToHATTS Npo PIBHSHHSA MOBEPXHI y MpocTopi. Pi3HOBUAM PIBHSAHD IUIOIIMHHU. YMOBHU
MEPETHHY, MapajelbHOCTI, OPTOrOHAIBHOCTI, 30iry nBoX IioumH. KyT MK JBOMa MIIOLIMHAMM.
Bincranp Big TOYKHM 710 MIIOMMHUA. Pi3HOBUIM PIBHAHB IPSAMOi Y IPOCTOPi. YMOBH MapajeabHOCTI,
MePIEeHIUKYISIPHOCTI, 30iry, IEepEeTUHY, NepexpenryBants ABox npsmux. Kyt Mix 1Boma npsiMumu
y IpOCTOpi. AHaJI3 B3aEMHOTO PO3TAIlyBaHHS NPAMO] 1 MIomMHU. KyT MiXk mpsMOI0 1 MIIOIMHOIO.

6.2. 3aranpHe piBHSHHS MOBEPXHI APYroro Mopsaky. HaltBakmuBimm mOBEpXHi Jpyroro mo-
pAAKy (LMITIHAPUYHI, TPUBICHUH enincoin, cdepa, 01HO- 1 ABONOPOXKHUHHUH Tinep0ooinu, KOHIY-
Hl, JINTUYHUM 1 rinepOoniyHuil mapadonoigu). JocaiakeHHss GopMU MOBEPXHI APYroro MopsiiKy
METOJIOM TIepepi3iB.

6.3. 3actocyBaHHs y 3a7auax MpoQeciifHoro CupsiMyBaHHs aHaIi3y FT€OMETPUYHUX 1HTEPII-
peTartiif 3ajiexxHOCTeN MK XapaKTepUCTHUKAMU 00'€KTIB Ta CUCTEM Y MPOCTOPI.



3microBuii MoayJs 2. ludepennianbHe yncjaeHHs: pyHKuii ogHiel 3MiHHOL

Tema 7. I'panuns GyHKITIT.

7.1. YncnoBi QpyHKIIi: OCHOBHI 0O3HA4YEHHS, clIocoOu 3anaanHs. OCHOBHI eleMeHTapH1 QyHK-
1ii, IXH1 BIAaCTUBOCTI Ta rpadiku. KoMIuiekcHi 4uciia: o3Ha4eHHs, FTeOMeTpuuHe 300paxeHHs, Gop-
MU 3aJ]aHHs, onepauii (Iif) HaJ KOMITIEKCHUMHU YiciaaMu. [ paHHIIS YUCIIOBOI MOCIiZOBHOCTI: 03HA-
YEHHs, KpUTEpid ICHYBaHHS, BJIACTUBOCTI, TEOMETPUYHUN 3MICT. HeckiHueHHO Maui: O3HA4YeHHS,
BJIACTUBOCTI. HecKiHUEHHO BEJIMKI: O3HAYEHHS, BIIACTUBOCTI, 3B 30K 13 HECKIHUeHHO Maiumu. He-
BHU3HAUEHOCTI: O3HAa4YeHHs, TUIU. [IpakTHyH1 pekomMeHaalii Io/10 BIAIIYKaHHS TPAHUILb.

7.2. I'pannnus (yHKIIT: O3HAYEHHS, TEOMETPUYHHUNA 3MICT, OJJHOCTOPOHHI PaHUIl, KpUTepii
icHyBaHHs1. OCHOBHI BJIaCTUBOCTI TpaHullb GYHKINT y Touri. [lepima 1 npyra BU3Ha4HI TpaHUIll Ta iX
Haciaku. [IpakTudHi pekoMeHaamii moa0 o0uncieHHs rpaHuib. [IopiBHAHHS HECKIHUEHHO MAaJMX,
3aCTOCYBAaHHS €KBIBAJICHTHUX HECKIHYEHHO MAJIUX IO OOYHCIICHHS TPaHUIIb.

7.3. 3acTocyBaHHS elleMEHTapHUX (QYHKIIH y METO/IaXx MaTeMaTHYHOI 0OpoOKM naHuX. Bu-
KOPHUCTAaHHA IPaHUYHOIO aHai3y Ui JOCTIIKEeHHS (QYHKIIOHAIBHUX 3B’SI3KIB y CKJIaJHUX CHCTe-
Max. 3aCTOCYBaHHSI METOJly TPaHMIb JJIsi MOJETIOBAHHS MPOIECIB yIPaBIIiHHS MPOIECaMH Ta CHC-
TeMaMHu.

Tema 8. HenepepBHicTh QyHKIIIT.

8.1. O3naueHHs HeMepepBHOCTI QYHKIT y TOYIll, HEMEPEPBHICTh OCHOBHHUX €JIEMEHTAPHHUX
¢bynkuiit. Kpurepii HenepepBHOCTI Ta BIACTUBOCTI (DYHKIIIH, HeTlepepBHUX Yy Toulll. Po3puBu QyH-
KIi# Ta 1x kacudikaris, JoCaipKeH s PYHKIIH Ha HETIEPEPBHICTb.

8.2. HenepepsuicTh (pyHKIIIT Ha MPOMDKKY: O3HAUEHHS, OCHOBHI TE€OpPEMH NP0 HENepepBHi
GyHKIII.

8.3. Anani3 iHdopmarii, sika omUCyeTbcs (YHKIIE€I0 HEMEepepBHOI 3MIHHOI. 3acTOCyBaHHS

METOJly TPaHHMIIb TIPH MOJICITFOBaHH] PI3HOMaHITHUX 3aJIKHOCTEH MK XapaKTEPUCTHKAMU CKIIAJIOBUX
CKJIQTHUX CHCTEM.

Tema 9. Ioxinna Ta qudepenmian GyHKIii.

9.1. IToxinHa ¢yHKLIi: 03HAUYEHHS, 3araJIbHUI MOPAIOK BIALIYKaHHS, 3B’ SI30K 13 HETIepepBHIi-
cTto. Tabnuis MOXiIHUX OCHOBHMX €JIeMEHTapHUX (PYHKIIN Ta OCHOBHI MpaBuia AUQEpPEeHLII0OBaH-
Hi. JludepenuiroBanHs cKiIageHUX QyHKIIN 1 GyHKIIH pi3HUX Gopm 3anaHHs. Jlorapudmiune au-
¢depenuitoBaHHs. ['eomeTpuyHi, (Pi3u4HI Ta €KOHOMIUHI 3aCTOCYBAHHS MOX1JHOI: PIBHSHHS AOTHY-
HOi Ta HOpMali 0 KpUBOI; LIBUJAKICTb, IPUCKOPEHHS, COOIBApTICTh MPOIYKIIi, TPOAYKTHUBHICTH
mpart.

9.2. ludepenuian ¢pyHKIIi: 0O3HAYCHHS, T€OMETPUYHUIN 3MICT, IpaBUJIa BiALIYKAaHHS, OCHO-
BHI BJIACTUBOCTI, 3aCTOCYBaHHS 10 HaOmkeHux oOuucieHb. [loxinHi Ta audepeHmiaay BHUIUX
MOPSAKIB.

9.3. 3acrocyBaHHsS amapary HOXiTHHX Ta IU(eEpeHIlialiB Ui BUPINICHHS MpodeciiiHo-
OpIEHTOBaHMX 3aBJlaHb. BHpoBaJKeHHsS METOJIB AU(EpEeHLIANbHOT0 YHUCIEHHS B MOJICIIOBAHHS
MIPOIIECIB YNPaBIIIHHS CKJIQHUMHU CUCTEMAMHU.

Tema 10. Jocmimkenas ¢yHKIiNA Ta modymoBa rpadikis.

10.1. BnactuBocti nudepenuiiioBuux ¢ynkuii. Teopemu depma, Poss, Komri Ta Jlarpan-
xa. OOuncneHHs rpaHunb QyHKUINA 3a gonomororo npaswia Jlonmitans. @opmyna Teitnopa Ta ii
3aCTOCYBaHHS

10.2. 3pocranns Ta cnamanHs ¢yHKHid. Excrpemymu dynkuii. Jocmimkenas QyHKIi Ha
MOHOTOHHICTh Ta €KCTpeMyMH. BianrykanHs HalOUIbIIOr0 Ta HAlfMEHIIOro 3HAa4eHHs (QYHKIT Ha
BIJIPI3KY.

10.3. HocnimxenHs GyHKIIH Ha OMYKIICTh (YTHYTICTh), TOYKH NEeperuHy. ACUMOTOTH KpHU-
BO1 (BepTUKaJIbHI, TOPU3OHTAJIbHI, TOXWII1) Ta 1X BIAUIYKaHHA. 3arajbHa cXema JOCHiKeHHS QyHK-
i Ta noOyaoBa ix rpagikis.

10.4. 3acTocyBaHHSI METOIB TU(EPEHIIATEHOTO YUCISHHS ISl ONKCY Ta AOCHIHKEHHS (Y-
HKLIOHAJBHUX 3aJIC)KHOCTEH MK CKJIaIOBUMHU y CKJIaIHUX CUCTEMAaX.



3microBuii Moayab 3. DyHKIil KJILKOX 3MiHHHX.

Tema 11. ®yHKITIT KiITBKOX 3MIHHUX

11.1. O3navenns QyHKIIT KiTbKOX 3MiHHHX. O0IacTh BU3HAYCHHS (DYHKIIIT TBOX 3MIHHHUX Ta
il rpadiune 300pakenHs. JIiHil Ta MoBepxHi piBHs. ['paHulls Ta HEMEPEpBHICTh PYHKIIT TBOX 3MiH-
HUX.

11.2. YactunHi noxigHi GyHKIIT KITbKOX 3MIHHHX, iX TEOMETPUYHHUA Ta EKOHOMIYHUN 3MICT.
YactunHi qudepeHmiany Ta noBHui audepenuian GyHKIIl ABOX 3MIHHUX, HOTO 3aCTOCYBaHHS JI0
HaOIMKEHUX 004YMCIieHb 3Ha4YeHb QyHKINIT. YacTHHI TOXiIHI Ta qudepeHIliaid BUIIUX MOPSIIKIB.
[Toxigna 3a HampsiMmoM. ['pamieHTt Ta ioro BmactuBocTi. Emactuunicts (yHKIil, 1l eKOHOMIUHUI
3MICT.

11.3. Buxopucranas audepeHIiabHOro YUCIeHHS (PYHKIIN KiTbKOX 3MIHHHUX JJISi MOJIEITIO-
BaHHS MPOILIECIB Ta SBUIIL Pi3HOI PUPOIH.

Tema 12. ExctpeMym G yHKIIIT IBOX 3MIHHUX

12.1. JloxanbHuil ekcTpeMyM (YyHKIIi TBOX 3MIHHUX: O3HAUYEHHS OCHOBHHUX IOHSTH, HEOO-
XiZHa 1 AOCTaTHS yMOBU ekcTpemymy. HaiiOinbiie Ta HaiimeHiie 3HaueHHs (QyHKLIl y 3aMKHEH1H
obacri.

12.2. YMOBHUI eKCTpeMyM: ITOCTaHOBKA 3ajiaul, 3BEIEHHS 3aJaui PO YMOBHUN €KCTPEMyM
¢byHKIIT 1BOX 3MIHHUX JI0 3334l PO JIOKAIBHUH eKcTpeMyM (yHKIIT oHiel 3MiHHOI. MeToa MHO-
xHUKiB Jlarpamxka. [ToOynoBa emmipuyHuX (HOpMYIT METOIOM HAMMEHIITUX KBaIPaTiB.

12.3. JlocmipkeHHST HA €KCTPEMyM TapaMeTpiB CHCTEM, IO IHTEpHpPETYIOThCs K (GyHKIil
KibKkoX 3MiHHUX. [loOy0Ba Ta aHami3 MaTeMaTUYHUX MOJETICH IJIs ONMTUMI3AIli] yIIpaBIiHHS CKJIa-
THUMHU CHCTEMaMH.

3microBuii MoayJb 4. InTerpajibHe yncjieHHs. 3BH4aiiHi 1u¢epeHianbHI pIBHAHHA

Tema 13. HeBuzHauenuit iHTerpain

13.1. IlepBicHa ¢yHKLIA: 03HAUYEHHs, TeOpeMa PO MHOXKUHY ycix nepBicHUX. HeBusHaue-
HUW 1HTErpaj: O3HAYEHHS, OCHOBHI BJIACTUBOCTI, TAOJHII OCHOBHHMX HEBU3HAUEHUX IHTETPAiB.
MeTton Ge3nocepeHbOr0 1HTETpyBaHHA. MeToa 1HTerpyBaHHS 3aMiHOIO 3MIHHOI (ITiJICTAHOBKH).
MeTton iHTErpyBaHHS YacTUHAMU: Kilacu(ikallisi OCHOBHMX BUMaJKIB. [IOHATTS mpo iHTerpaiu, 1o
«He 0epyThCsI».

13.2. TaTerpyBaHHs HaWIPOCTIMINX pamioHaJbHUX Jpo0iB. [HTErpyBaHHS BUpa3iB, sIKi Mic-
TATh KBaJpaTUUHUIN TpuwieH. Po3kian npaBuiabHOTO Apo0y Ha cyMy HainpocTimux. IHTerpyBaHHs
JOBUTLHOTO PAIIOHAIEHOTO JIPO0Yy.

13.3. InTerpyBaHHs TPUTOHOMETPUYHHUX (YHKIIH 32 JONOMOTOI0 YHIBEpPCAJIbHOI TPUTOHO-
METPUYHOI MiICTaHOBKH. Jlesiki 0COOIMBOCTI 3aCTOCYBaHHS 3aMIHM 3MIHHOI y IHTETpaiax, 1o Mic-
TATh TPUTOHOMETPUYHI (QYHKIII. [HTErpyBaHHs HaWIPOCTIMIMX IppalioHAIBHUX (QYHKLINA. [HTErpYy-
BaHHS KBa/IpaTUYHMX 1ppalllOHATIbHUX (PYHKIIH 32 JOTOMOI0I0 TPUTOHOMETPUYHUX MM1JCTaHOBOK.

13.4. BUKOpPUCTaHHS METOIB IHTETPATBHOTO YUCIICHHS JUTSI MOJICITFOBAaHHS TIPOIIECIB yIIpaB-
JHHS CKJIQJHUMHU CHUCTEMaMHU.

Tema 14. Busnauenuii interpan

14.1. Bu3HaueHull 1HTErpaj: O3HAYEHHS, FTEOMETPUYHUIN 3MICT, TeOpeMa ICHyBaHHS, OCHOBHI
BiacTuBOCTI. Teopema mpo cepenne. Teopema HproTona — JleitOnina. OCHOBHI METOIM BU3HAYEHO-
ro IHTEerpyBaHHs: Oe3Mocepe/IHe IHTErpyBaHHS, METO/l 3aMiHU 3MIHHOI (T1ICTAHOBKH), IHTETPyBaH-
HSl YaCTMHAMHU.

14.2. I'eomeTpuyHi 3aCTOCYBaHHSI BU3HAUEHUX IHTErpajiB: OOYMCIIEHHS IUIONII MIOCKOi (di-
rypu, o0’eMy Tijla 0OepTaHHS, JOBKMHH JIyT'M KPUBOI, MuIonl nosepxHi. Habnuxene oOuncieHHs
BI: ¢opmynu npsimokyTHUKIB, Tpaneriii Ta CiMrcoHa.

14.3. TIoHATTS PO HEBJIACHI IHTErpaly 3 HECKIHYEHHUMHU MeXaMu iHTerpyBanHs (1-ro po-
7ly) Ta HEBJIACTHBI 1HTErpaju BiJ po3puBHUX (YHKIIHN (2-TO poay), YMOBH iX 301KHOCTI. [HTEerpan
Eiinepa — IlyaccoHa Ta HOro 3aCTOCyBaHHS.



14.4. BukopucTaHHs IHTETPaJIbHOTO YHCICHHS Il MaTEMAaTUYHOTO MOJICITIOBAHHS Ta 00YH-
CJICHHSI XapaKTEPUCTHUK OO'€KTIB Ta CUCTEM. 3aCTOCOBYBAaTH BU3HAYCHUX Ta HEBJIACHUX IHTETPaTiB
JI0 PO3paxyHKIiB UMCIOBUX XaPAKTEPUCTUK CKIIATHIUX CUCTEM.

Tema 15. 3Buuaiini nudepeHianbHi piBHIHHSA 1-TO MOPAIKY

15.1. JIndepenmianpHi piBHSIHHSA 1-r0 TMOPSJIKY: O3HAYEHHS OCHOBHHMX IOHSATH (PO3B’S30K,
3arajibHUM 1 YaCTUHHHIA PO3B’S3KH), TEOpEeMa ICHYBaHHA Ta €JUHOCTI po3B’s3Ky. 3agada Komri: moc-
TAHOBKA Ta TE€OMETPUYHHUN 3MICT.

15.2. InuTrerpyBaHHs OCHOBHUX THUIMIB TU(EpEHIIaIbHIX PIBHAHB 1-TO MOPSAIKY: HAHMIPOCTi-
IUX, 3 BIJIOKPEMJIIOBAHUMHU 3MIHHUMHM, OJHOPITHUX, JIHIHHUX, bepHymti, B MOBHUX audepeHItia-
Jax.

15.3. 3acrocyBanHs anapary AudepeHIialbHUX PIBHAHB IS MOOYI0BU MaTEMaTHYHUX MO-
JieNiell peaabHUX MPOLIECIB 1 SBHIIL.

Tema 16. udepenuianbHi piBHIHHS BULIUX TTOPS/IKIB
16.1. qudepeHnuianbHi pIBHIHHS BHINHUX MOPSIKIB: O3HAYEHHS OCHOBHMX ITOHSAThH, TEOpEeMa
ICHYBaHHS Ta €JMHOCTI pO3B’s3Ky. [HTerpyBaHHs nuepeHIialbHUX DPIBHAHB, IO IPUMYCKAIOThH

3HIDKCHHSI TOPSZIKY: SIKi MICTATH TUIBKM CTapIly MOXiJHY; HE MICTATh MOXiTHUX IO ‘( —1 -ro

MOPSIKY; HE MICTSTH SIBHO He3aJexxHoi 3MiHHOI. PiBHsHHS Eiinepa.

16.2. JliniiiHi audepeHuianbHi piBHSIHHS 2-TO MOPSAKY: 03HAYEHHSI, CTPYKTYpa 3arajibHOr0
po3B’s3Ky. BusHaunuk Bponcekoro. IHTerpyBaHHs OZHOPITHHUX JHIMHUX JUQEpeHIiaTbHuX PiB-
HSIHB 2-TO MOPSIAKY 31 cTaauMu KoediieHTamMu. [HTerpyBaHHs HEOIHOPITHUX JIHIHHUX TudepeHIli-
IBHUX PIBHSHB 2-TO MOPAAKY 31 CTATUMH KOoe]ilieHTaMH, 10 MAIOTh MPaBy YacTUHY CIIEIialIbHO-
r'O BUTJISINY.

16.3. 3acrocyBanHs AuQepeHIliaTbHIX PIBHSIHD B MOOYAOBI Ta JOCTIKEHHI MATEMaTUIHHX
MOJIEJICH MPOIIECIB YIPABIIHHS CKJIAJHUMHU CHCTEMaMHU.

Tema 17. Cucremu niHiiHuX qudepenmianbHux piBHAHb (CJIAP)

17.1. CJIAP: o3HayeHHs OCHOBHHMX MOHSATH (PO3B’SI30K CHUCTEMHM, 3arajlbHUN 1 YaCTUHHUMN
PO3B’SA3KH), TeOpEMa MPO iICHYBaHHS ¥ €UHICTh po3B’a3Ky. 3anava Komri. OnHOpiAHI Ta HEOAHOPI-
a1 CJIIP 31 cranmumu koedirieHTaMu: O3HAYEHHs, PO3B’s3aHHS 3BEICHHIM /10 onHoro JIP Ta me-
tonoM Eitnepa. IIoHATTS 1O CTIHKICTB.

17.2. Bukopucrtanss cucteMm audepeHIialbHUX PIBHSIHD SIK MaTeMaTUYHUX MOJeNel nuHa-
MIYHUX CHCTEM, BUKOHAHHS SKICHOI OLIHKM MOOYJ0BaHOI MOJEJi Ha OCHOBI PO3B’SI3KIB CUCTEMH.
BrpoBamkeHHs1 3ac00iB AOCHTIKEHHS Ha CTIMKICTh y MOJAENIOBAHHS YIPABIIHHSA CKJIaJHUMHU CHUC-
TEMaMH.

3microBuii MoayJib 5. EnemenTH Teopii iiMoBipHOCTel Ta MATEMATHYHOI CTATUCTHKHU

Tema 18. Bumankosi moii Ta iXx WIMOBIPHOCTI.

18.1. O3nauenns Bunaakosoi nofii. [lpoctip enementapuux noniid. Knacuune o3HaueHHs
iiMoBipHOCTI. ['eomMeTpryUHe Ta CTATUCTHYHE 03HAUYEHHS IMOBIPHOCTI.

18.2. OcHOBHI TeopeMHu Teopii UMOBIPHOCTEH. 3aleKHl Ta HE3aJIeXkKHI, CYMICHI Ta HECYMICHI
nofii. Teopemu nonaBaHHA MMOBIpHOCTEH. YMOBHA HMOBIpHICTb. TeopeMa MHOXKEHHsI MMOBiIpHOC-
Teit. FimoBipHicTh npotuexHoi nozii. dopmyia noBHoi iiMoBiproCTi. Dopmyia Baiieca.

18.3. BukopucTaHHSI HOHSTTS Ta BJIACTUBOCTEH HMOBIPHOCTI JUIsl NMPAKTUYHOTO BU3HAYEHHS
CTOXaCTUYHUX XapaKTEPUCTUK B CKIIATHIX CUCTEMaX.

Tema 19. Cxema NOBTOPHUX HE3aJIEKHUX BUIIPOOYBAHb.

19.1. He3anexxui noBropHi BunpoOysanus. @opmyna bepuymi.

19.2. Macogi He3aJie)KHI TTOBTOPHI BUIpoOyBaHHs. JIokaibHA Ta iHTErpajibHa TeopeMu MyaBpa
— Jlarunaca. @ynkuii ["aycca Ta Jlamuiaca, X BmacTUBOCTI Ta 3acTocyBaHHA. Teopema [lyaccona.

19.3. 3acTocyBaHHs CXeMH HE3aJICKHUX BUIMPOOYBaHb MPU MOJICTIOBAHHI pEATbHUX CUTYAIli Ta
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PO3B’s3aHHI MPAKTUYHUX 3aBJIaHb.

Tema 20. BunmagkoBi BeTUYHMHU Ta X 3aKOHU PO3TOJILITY.

20.1. OcHoBHi noHATTs. O3HaYEHHS BUIAKOBOI BeIMYUHU. [[MCKpeTHI Ta HEMepepBHI BUTIAI-
KOBi BEJIMYMHU. 3aKOHU PO3MOJLTY HMOBIPHOCTEH BUIAIKOBOI BEIMYMHU Ta CIIOCOOM iX 3aBJaHHS.
DyHKITIS pO3MOALTY HMOBIPHOCTEH, i1 BJIACTUBOCTI.

20.2. JluckpeTHa BUNAJKOBA BEJIWYMHA. UMCIIOBI XapaKTEPUCTUKU AMCKPETHOI BUIAIKOBOL
BEJIMYMHM: MaTeMaTUYHE CIIO/AIBAHHSA, AUCIIEPCls, CepeHe KBaJpaTUYHE BIAXMICHHS, MOJa, Mela-
Ha. OCHOBHI 3aKOHH PO3MOJIUTY JUCKPETHUX BUIAJIKOBUX BEJINYMH.

20.3. HenepepBHa BumaakoBa BenuunHA. DYHKINS PO3MOJAUTY Ta MIIIBHICTH WMOBIPHOCTEH
HETepepBHOi BUITAJIKOBOT BEJIMYMHH, 1X BIACTUBOCTI. YHCIIOBI XapaKTEpHCTUKU HENIEPEPBHOI BUIIA-
JIKOBOI BEJIMYMHH, (popMyiH iX BiamykanHs. OCHOBHI 3aKOHU PO3MOALTY HENEPEepBHOI BUIIAQJAKOBOL
BEJIMYMHU: PIBHOMIPHUH, HOPMAIbHUI Ta MOKAa3HUKOBUI. BiracTMBOCTI IIMX pO3MOILTIB Ta X OCHOBHI
YHCIIOB1 XapaKTEPUCTUKH.

20.4. baraToBUMipHi BUTIaIKOBI BEJIMYHHH.

[ToHsATTA NpO cHCTEMy BHUIIAJKOBUX BeaMYMH. DyHKIIIS pO3MOALTY CUCTEMH JBOX BHIIAJKOBHX
BEJIMYMH. YMOBHI 3aKOHH PO3IOALTY KOMIIOHEHTIB CHCTEMU TUCKPETHUX BHITAJKOBHX BEIWYHH, iX
OCHOBHI1 YHCJIOBI XapaKTEePUCTUKU.

20.5. ®opmani3yBaHHA CTOXAaCTHYHMX IIOKA3HHKIB Ta (AKTOPIB y CKIAJHMX CHCTEMaX y
BUIJISII BUNAJIKOBUX BEIMYUH Ta BEKTOPIB. BusHaueHHs HMOBIPHICHUX PO3MOJIIIB CTOXaCTHYHUX
MOKa3HUKIB Ta (aKTOpiB, MO0 BIUIMBAIOTh HA XapaKTEPUCTHKH JOCIIIKYBAaHUX IIPOIIECIB.

JlocmipKeHHST BJIACTUBOCTEM Ta 3HAXO/DKEHHS XapaKTePUCTUK OaraTOBHMIPHUX BHITAJKOBUX
BEKTOPIB.

Tema 21. EnemMenTn MaTeMaTU4HOI CTaTUCTUKU.

21.1. Cratuctuunuii po3noaiin. BubipkoBuili meron. O3HaueHHsI TeHEpaibHOI CYKYITHOCTI Ta
BUOIpKH 3 Hei. EMmipuanuii 3akoH po3mnoainy. JIuckpeTHuii Ta iHTepBanbHUi Bapiamiitai psiau. [loi-
roH Ta ricrorpama. OCHOBHI BUOIPKOBI XapaKTEPUCTUKH.

21.2. CratucTH4HI OLIHKY MapaMeTpiB po3noainy. CTaTUCTUYHI OLIHKH MapaMeTpiB PO3MOIi-
Jy TeHepaJbHOI CYKYIHOCTI Ta iX BJIACTHBOCTI: HE3CYHYTICTh, CIIPOMOXKHICTh Ta €(PEKTHBHICTb.
ToukoBi Ta IHTEPBAIBHI OIIHKH.

22.3. TlepeBipka CTaTUCTUYHUX TIMOTE3.

OcHoBHa i anbTEepHATHBHA CTATUCTHYHI rinore3u. Cratuctuynuil kpurepiit. [lomunku 1-ro
Ta 2-ro pojy, MOTYXHICTh KpuTepito. [IpuKiIagy CTaTUCTUYHUX TiNOTE3 Ta CTATUCTUYHUX KPHUTEPI-
1B.

22.4. 3acTocyBaHHS METOJIIB Ta IHCTPYMEHTAPII0 MATEMaTHYHOI CTATUCTHKH [T 00POOKH
JAaHUX, CTBOPEHHS Ta aHANII3y MaTeMaTUYHUX MOJeNeH, po3B’ IIMPOKOT0 KOJia MPaKTUYHUX 3a/1a4.

[lepenik mpakTUYHKUX 3aHATH, @ TAKOXK MUTAHb Ta 3aBAAaHb IO CAMOCTIMHOI pOOOTH HaBEIECHO
y Tabnuii «PedTHHr-TUIaH» HaBYANbHOI AUCIUILTIHY.

MeTtoau HaBYAHHSA

[Tin yac BUKIIaJaHHS HAaBYAIbHOI TUCHUILTIHK "Buia Marematuka» nepenbdadeni Taki ¢op-
MU HaBYaHHS SIK: JIEKI[ll, MPaKTU4YHI Ta JaOOpaTOpHi 3aHATTS. 3 METOI0 aKTHBi3allii HaBYaJIbHO-
M13HABAJIbHOT A1SUIBHOCTI CTYJEHTIB Nepe0aueHo BUKOPUCTAHHS I11J1 Yyac 3aHATh aKTUBHMX Ta 1HTe-
PaKTUBHUX HABUAIBHHUX TEXHOJIOTiM, METOIB CTHMYJIOBAHHS i MOTHBAIil HaBYAJIbHO-Mi3HABAILHOT
TisSUTBHOCTI, Cepejl AKUX: JIeKIii mpobiieMHOro Xapakrepy (temu 2, 4, 5, 6, 10, 11, 12, 14, 18, 20, 21),
mini-nekuii (temu 1, 3, 6, 7, 9, 10, 13, 15, 16, 17, 19), pobota B manux rpymnax (temu 1, 2, 3,4, 6, 7,
8,9, 14, 15, 19, 21), auckycii (temu 2,3, 10, 12, 18), mo3koBi araku (temu 1, 2, 4, 5, 6, 8, 10, 11,
12, 13, 16, 18, 20, 21), xomm'totepHi cumynsiii (temu 7, 9), Mmeton creHapiiB (temu 11, 12, 21),
OaHkH BizyanbHOTO cympoBoay (temu 4, 5, 7, 8, 9, 12, 15, 20, 21), inguBiayanbHa JTOCITIAHHIIEKA
pobora (temu 7, 9, 17, 18, 20, 21), Ha BCiX 3aHATTS MIMPOKO BUKOPUCTOBYIOTHCS MPE3CHTAIII.
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Ilopsinok oniHIOBaHHS pe3yJbTaTiB HABYAHHS

Cucrema oriHiOBaHHS c(hOPMOBaHMX y 3100yBauiB KOMIIETCHTHOCTEH BPaxOBYE BHIH 3aHSITB,
SIK1 3T1HO 3 TIPOTPaMOI0 HaBYAJIbHOI TUCIUIUTIHN «BuIia MareMaTukay nependoadaroTh JSKIiHHI, Tpak-
THYHI 1 TaOOPaTOPHI 3aHATTS, & TAKO’K BUKOHAHHS CTYJICHTAMH CaMOCTiiHO1 poboTH. OuiHtoBaHHs co-
PMOBaHHX KOMIIETEHTHOCTEH 3100yBaviB 3MIHCHIOETHCS 3a HaKoMuayBaibHOW 100-0ampHOIO cHCTe-
MOIO.

[ToTouHMIT KOHTPOJIb 3MIHCHIOETHCS TIPOTATOM CEMECTPY 1 OIIHIOETHCS CYMOIO HaOpaHuX OaiiB
(y neprromy cemectpi MmakcuMaibHa cyma — 100 OaniB; y ApyroMy cemecTpi MakCMMalibHa cCyma —
60 GaiiB, MiHIMaJIbHA CyMa, 1110 J03BOJISIE CTYACHTY CKJIaJIaTH icruT, — 35 OaltiB);

[ToToyHMI KOHTPOJIH B TIEPIIOMY CEMECTPi BKJIFOYAE OIIHIOBAHHS ITi]] Yac:

JEKIi — y GopMi KOJOKBiyMy (IIPOTSTOM CEMECTPY CTYIEHTH BHKOHYIOTH 2 KOJIOKBIyMH,
MakcuUMajbHa KUJIBKICTh 0ajiB 3a oOuaBa 14 OaliB), a TaKOXXK BUKOHAHHS CAMOCTIMHOI TBOPYOi PoO-
0ot — 7 6aiB; 3arajabHa KijabKicTh — 21 0a;

MPaKTUYHUX 3aHIATh — Yy (GOPMI MUCBMOBUX KOHTPOJBHUX POOIT (MMPOTITOM CEMECTPY CTyIe-
HTH BHKOHYIOTH 2 pPOOOTH, MaKCHMallbHa KIIBKICTh OaiiB 3a 00uaBi — 14 6amiB), caMOCTIHHIX KOH-
TPOJIBHUX POOIT (MIPOTATOM CEMECTPY CTYAEHTH BHUKOHYIOTh 2 POOOTH, MaKCHMajibHa KUIBKICTbH
6axiB 3a 00uBi — 12 6aniB), KOMIIETEHTHICHO-OPIEHTOBAHUX 3aBJaHb (IIPOTITOM CEMECTPY CTYICH-
T BUKOHYIOTh 2 3aBJIaHHS, MaKCHMallbHA KUIbKICTH 0amiB 3a oOujBa — 18 6amniB), JoMamiHix 3a-
BJIaHb (TIPOTATOM CEMECTPY CTYACHTH BHUKOHYIOTh 6 3aBllaHb, MaKCHMaJlbHa KUTbKICTh OamiB — 11
OaJtiB); 3arajibHa KiJIbKIiCTh — 55 OaiiB;

7a0opaTOpHUX 3aHATh — Y (HOpMi MUCBMOBUX JTA0OPATOPHHUX POOIT (IPOTATOM CEMECTPY
CTYIEHTH BUKOHYIOThH 12 po0iT; MakcMMallbHa KUTBKICTh 3a BC1 — 24 Oamnu.

[ToTOYHMIT KOHTPOIb Y APYTrOMY CEMECTPi BKIIFOUAE OL[IHFOBAHHSI ITiJT Yac:

JeKUid — y GopMi KOJIOKBIyMY (IIPOTSATOM CEMECTPY CTYAEHTH BUKOHYIOTH 2 KOJIOKBIyMH,
MaKCcHMaJlbHa KUTBKICTh OamiB 3a oOuaBa 12 6aiiB), a Tako)X BHKOHAHHS CaMOCTIHHOT TBOPYOI po-
0oTu — 7 6aiiB; 3arajabHa KUIBKICTE — 19 0aiiB;

MPAKTUYHUX 3aHATh — y (OPMi MUCEMOBUX KOHTPOJIBHUX POOIT (IPOTATOM CEMECTPY CTYe-
HTU BUKOHYIOTh 2 poOOTH, MaKCUMaJIbHAa KUTBKICTh OaiB 3a o0uaBi — 12 GaniB), cCaMOCTIHHUX KOH-
TPOJIBHUX POOIT (MPOTATOM CEMECTPY CTYACHTH BUKOHYIOTh 2 poOOTH, MakCHUMajbHa KUIbKICTh
0aiB 3a 00M/1B1 — 8 OaliB), KOMIETEHTHICHO-OPIEHTOBAHUX 3aBAaHb (IIPOTATOM CEMECTPY CTYAECHTU
BUKOHYIOTh 3 3aBJIaHHs, MaKCUMaJIbHA KUIbKICTh OamiB — 13 GaiiB), 3araipHa KiTbKicTh — 33 Ganw;

71a00paTOpPHUX 3aHATH — y (GOpMI MUCBMOBHUX J1AOOPATOPHUX POOIT (MPOTITOM CEMECTPY
CTY/IEHTH BUKOHYIOTbH § p0o0iT; MakCUMaJlbHa KUIbKICTb 3a BC1 — 8 OaJIiB.

[TincyMkoBUiA/ceMecTpOBUI KOHTPOJIb MPOBOJUTHCS BIAMOBIAHO A0 TpadikKy HABYAIBLHOTO
nporecy: y nepuiomy cemecmpi 'y hopMi TudepeHiiioBaHoro 3aiiKy, SKMi MoJiSrae B OL[IHIOBaHHI
PIBHS 3aCBOEHHS CTYJEHTOM HaBYAJLHOTO MaTepiany 3 HaBUaJIbHOI AMCUMILIIHU CyMOO OaniB, Ha-
OpaHMX 3a pe3yJbTaTaMU MOTOYHOTO KOHTPOJIIO — IMiJICYMKOBOIO OLIIHKOIO; ) Opyeomy cemecmpi —y
(hopmi CEMECTPOBOTO €K3aMEHY.

Pe3ynbrar cemecTpoBOro ek3aMeHy OLIHIOEThCA B Oanax (MakcuManbHa KiTbKicTh — 40 Oa-
JiB, MiHIMaJIbHA KIJIbKICTh, 1[0 3apaxOBYeTbCs, — 25 0ajiB) 1 MPOCTaBISIETHCS Y BIAMOBIAHIN rpadi
ek3aMmeHaliinoi "Bigomocti 00miKy ycminrHocTi".

3a yMOBM YCIIITHOTO BUKOHAHHS HABYAIBHOTO IUIAHY Ta MPOTPaMH HAaBYAIBLHOI JUCIIUTLTI-
HU, CTYJEHTa CIIiJl BBA’KATH aTECTOBAHUM, SKIIO cyma OaiB, OJlep>KaHUX 3a pe3ylbTaTaMM ITiJi-
CYMKOBO1/CEMeCTPOBOI MEPEBIPKH YCIIIIHOCTI, TOPiBHIOE a00 mepeBuiye 60. MiHIMaJIBHO MOXJIH-
Ba KUIBKICTh OajiB 3a MOTOYHHM 1 MOAYIBHUI KOHTPOJb YIIPOJIOBK CEMECTpy — 35 Ta MiHIMaJIbHO
MOJKJTUBA KIJIbKICTh OalliB, HAOpaHUX Ha eK3aMeHi, — 25.

[TizcymkoBa OIliHKa 3 HaBYaJbHOI JUCIUIUIIHM PO3PAXOBYETHCS 3 YpaxyBaHHSAM Oalis,
OTPUMAaHMX 1] Yac eK3aMeHy, Ta 0alliB, OTPUMaHUX M1 YaC MOTOYHOTO KOHTPOJIIO 32 HAKONMUYyBa-
apHOIO cucTeMoro. CymapHuUil pe3yibTar y Oanax 3a ceMmecTp ckiagae: "60 1 Oinble OaniB — 3apa-
xoBaHO", "59 1 MeHIe OaniB — He 3apaxoBaHO" Ta 3aHOCUTHCS Yy 3aiKoBY "BinomicTth 00diKy ycri-
IIHOCT1" HAaBYAJILHOI UCIIAILIIHH.

BucraBneHHs 1miICyMKOBOI OITIHKH 3/IIMCHIOETHCS 3a IMIKaIo0, HaBeAeHo B Tabmmii "llIkana
OLHIOBaHHA: HanioHainbHa Ta CKTC".
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mHad’

dopmu OIIHIOBAHHS Ta PO3TOLUT OaTiB HABEICHO Y TaOMuUIl ""PeHTHHT-TIIIaH HAaBYAIBLHOT TUCITUTI-

'

IIxajna ominoBanuda: HanioHaJanLHa Ta CKTC

. . . Oninka 3a HallOHAJIBHOIO IIKAJIOK
Cyma 6aiiB 3a Bci Buau | Orinka
HaByajabHOI misuibHOCTI | €KTC | 11 eK3aMeHy, KypCOBOI'O IIPOEKTY .
(po0oTH), MPAKTUKH JUBL STy
90 - 100 A BiJIMIHHO
82 -89 B
74 - 81 C Aobpe 3apaxoBaHO
64 — 73 D .
50 _63 E 3aJ10BUIHHO
35-59 FX .
132 = HE3aJJ0BUILHO HE 3apaxoBaHO
PeliTuHT-IuIaH HABYAJBHOI (ucuuiuiing (1 cemecTp)
& S ®opMu Ta BUAU HABYAHHS ®opmu onino- | Max
BaHHSA 0aJ
1 2 3 4
Ayoumopna poooma
Jlexis Jlexuist Nel. Matpuui Ta aii 3 HUMU - -
IIpakTyHe 3aHATTS [Ipaktuune 3ansatTs Nel. Matpumi Ta
Jii 3 HUMHA i i
o Jlaboparopue 3anarta | Jlaboparopue 3amstts Nel. [lii 3 mar- | JlaGopatopHa 2
z PUIIMU pobota
= Camocmiiina poooma
[TutaHHs Ta 3aBIaHHS Ornsg miTepaTypHUX JDKepen 3a 3a/a- - -
JI0 CAaMOCTIMHOTO OTpa- | HOO TEMaTHUKOI, OIMpPAIIOBAHHS JIEK-
I[FOBAHHS IHHOTO MaTepialy, BUKOHAHHS KOMIIe-
TEHTHICHO-OPI€HTOBAHOIO 3aBJaHHS
Ayoumopna poooma
Jlexmisg Jlexist No2. Bu3sHaUHUKY KBaJAPaTHUX - -
MaTpHIIb
IIpakTruHe 3aHATTS [Ipaktuune 3ansarra Ne2. OOuucieHHs - -
BHU3HAYHUKIB
o | /Ta00oparopue 3ansrrs | Jlaboparopue 3auarts Ne2. OGuucnen- | Jlaboparopna 2
= Hsl BU3HAYHUKIB pobota
E Camocmiiitna poooma
[Turanns Ta 3aBaanas | [omyk, migdip Ta orisy JliTepaTypHHX - -
JI0 CaMOCTIMHOTO Ofpa- | JKepen 3a 3a/laH0K0 TeMaTHKOIo, OIpa-
I[IOBAHHS I[IOBaHHS JIEKIIHHOTO MaTepiany
BukoHaHHS TOMAaITHBOTO 3aBIaHHSA, Jomarrne 2
KOMITETEHTHICHO-OPIEHTOBAHOTO 3a- 3aBJIaHHS
BJIaHHS
Ayoumopna poooma
'; Jlexuis Jlexiiss Ne3. Cuctemu N JiHIAHUX anre- - -
z OpaiyHUX PiBHSHB 3 N HEBITOMUMHU
= Jlexiss Ne4. CucremMu M NiHIKHUX af- - -

reOpaiyHUX PIBHSIHb 3 N HEBIJOMUMU

13




2

IIpakTruHe 3aHATTS

[Ipaktnune 3anarts Ne3. Po3B’s3aHHA
kBajpatHux CJIAP

[Ipaktuune 3ansatTss Ne4. Po3p’s3aHHs
NPSAMOKYTHUX Ta ogHopinHux CJIAP

[TuceMoBa KOH-
TpoJiIbHa poOoTa

npsimMa y mpocTopi

Jlaboparopue 3ansarts | JlJaboparopue 3austtst Ne3. Po3p’s3anns | JlaGopaTopHa
BuzHaueHux CJIAP pobota
JlaGoparopue 3ausaTTs Ned. Po3p’s3anns | JlaGoparopHa
HeBuzHaueHux CJIAP pobota
Camocminna poooma
[Turanns Ta 3aBnanas | [lomyk, mialip Ta ormsan miteparyp- -
JI0 CAaMOCTIMHOTO OIpa- | HUX JKEepen 3a 3alaHOI0 TEeMAaTHKOIO,
L[IOBAHHS OIIpAIIOBaHHS JICKIIHHOTO MaTepianry
BuKoHaHHS JOMAIIHBOTO 3aBJaHHS, JomarHe
KOMIIETEHTHICHO-OPi€HTOBAHOTO 3a- 3aBJIaHHA
BJIAHHS
Ayoumopna poooma
Jlexist Jlexirist Ne5. BekTopHa anreopa -
IIpakTruHe 3aHATTS [Ipaktrune 3anatTst NeS. Onepanii -
HaJl BEKTOpaMHU
< JlaGopatopue 3ansttss | Jlaboparopne 3anstrss Ne5. Omnepaiii JlaGopaTopHa
= HaJl BEKTOpaMHU poboTa
3 Camocmiina poooma
= | Tiuranns ta 3apmanas | [lomyk, miabip Ta ormsan miteparyp- -
JI0 CaMOCTIMHOTO OMpa- | HUX JKEepen 3a 3a/laHOI0 TEeMaTUKOIO,
LIOBAHHS OTIpAIIOBaHHSA JIEKI[IHHOTO MaTepiairy,
BUKOHAHHS KOMIIETEHTHICHO-
OpPIEHTOBAHOTO 3aBIaHHS
Ayoumopna poooma
Jlexist Jlexiist Ne6. AHaniTuyHa reoMeTpis Ha -
TUIOIIIMHI
IIpakTH4yHe 3aHATTS [Ipaktnune 3anarra Ne6. IIpsama Ha CamocriiiHa KOH-
iontuHi. Kpusi gpyroro nopsaky TpOJIbHA poboTa
JlaGopatophe 3ausaTTa | JIaGoparopue 3aniarTss Ne 6. Po3skia- JlaGopatopHa
w JaHHS BEKTOpa 3a Oasucom. Brachi pobora
g 3HAa4YeHHs Ta BJIACHI BEKTOPU MaTpPHILIb
= Camocmiitna poooma
IIntanHs Ta 3aBAaHHA [Tomyk, miabip Ta orisia JiTeparyp- -
JI0 CAaMOCTIMHOTO Ompa- | HUX JKEpeN 3a 3a/laHOI0 TEMaTUKOIO,
I[IOBAHHS OTPAIIOBAHHS JIEKI[IHHOTO MaTepiany
BuKOHaHHS JOMAIIHBOTO 3aBJaHHS, Jomanine
KOMITETEHTHICHO-OP1€EHTOBAHOT O 3a- 3aBIaHHSA
BJIAHHS
Ayoumopna poooma
o | Jlexuis Jlexuist Ne7. AHaniTUYHA TE€OMETPis Y Konoksiym
= IPOCTOPI
=
& IIpakTruHe 3aHATTS [IpakTnune 3anarrs Ne7. [InomuHa Ta -
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3

JlaGopaTopHe 3aHATTS

Jlaboparopue 3ansaTTst Ne7. [Ipsma Ha
rionuHi. [lnomuna ta npsma y mpoc-
Topi

JlaGopatopHa
pobora

N

Camocmiina poooma

[TuraHHs Ta 3aBAaHHS
JI0 CaMOCTIMHOTO OTpa-
IFOBAHHS

[Tomyk, miabip Ta orisiA JtTeparyp-
HUX JDKEpeN 3a 3a/laHOI0 TEMaTUKOIO,
OTIPAIFOBAHHS JICKIIHOTO MaTepiary

BukonaHHS JOMAaNIHROT'O 3aBIaHHS,
KOMITETEHTHICHO-OPIEHTOBAHOTO 3a-
BJIAHHS

KomnierenTHicHO-
OpIEHTOBAHE 3a-
BIAHHS

Tema 7

Ayoumopna poooma

Jlexmisg

Jlexrist Ne8. I'panunisa QyHKIIT HATY-
PaJBHOTO apTyMEHTY

Jlexuis Ne9. I'pannnst QpyHkii Here-
PEPBHOTO apTyMEHTY

HpaKTI/ILIHC 3aHATTA

[Ipaktuune 3anarts Ne§. OOuucnieH-
HSI TPaHUIb YACIIOBHX TTOCITIIOBHOC-
TEU

[Ipaxtuune 3anartss Ne9. OOuncieH-
H TpaHulb QYHKI[IH HETIepepBHOTO
apryMeHTy

CamMmocriifHa KOH-
TpOJIbHA poOoTa

JlaboparopHe 3aHATTS

Jlaboparopue 3anatTs Ne8. ['panuii
YHCIIOBUX MTOCJIITOBHOCTEH

JlaGopaTopHa
pobora

Jlaboparopue 3aHATTS Ne9. OOGumc-
JIEHHS TPaHULb QYHKIIIH

JlaGopaTopHa
pobora

Camocmiinna poooma

ITutanHs Ta 3aBIaHHS
JI0 CaMOCTIHHOT0 onpa-
IIFOBaHHS

[Momyk, miabip Ta orisig JiTeparyp-
HUX JDKepen 3a 3aJaHOK TeMaTHKOIO,
OTIPAITIOBAHHS JICKI[IHHOTO MaTepiary

BukoHaHHS JOMAIIHBOTO 3aBJIaHHS,
KOMITETEHTHICHO-OP1€EHTOBAHOT O 3a-
BIIaHHS

Jlomarrne
3aBIaHHS

Tema 8

Ayoumopna poooma

Jlekuig

Jlexuist Ne10. HenepepBHICTb 1 TOUKH
po3puUBY QYHKIIN

HpaKTI/I‘{HC 3aHATTA

IIpaktuyne 3anattss NelO. ocmi-
JOKeHHS (PYHKIIH HA HEMEPEPBHICTh

JlaGopaTopHe 3aHATTS

JlaGoparopue 3ausaTTss Nel(O. Henepe-
PBHICTB 1 TOYKU PO3PUBY (DYHKIIIN

JlaGopatopHa
pobora

Camocmiiitna poooma

ITuTanns Ta 3aBIaHHS
JI0 CaMOCTIHHOTO ompa-
IFOBaHHS

[Momyk, miabip Ta orisiA JTeparyp-
HUX JDKEepen 3a 3aJaHOI TeMaTHKOIO,
OTIPAITIOBAHHS JICKI[IHHOTO MaTepiary

BuKOHaHHS JOMAIIHBOTO 3aBJaHHS,
KOMITETEHTHICHO-OP1€EHTOBAHOT O 3a-
BJIaHHS

Jlomartne
3aBIaHHS
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Tema 9

Ayoumopna poooma

Jlexmisg

Jlexrist Nel 1. TToxigHa dyHKIT oHIET
3minnoi. udepenuian pyHkuii oxniel
3MIHHOT

CamocriiiHa TBO-
pua pobota

[IpakTuHe 3aHATTS

[Mpaktuune 3ansatrs Nel 1. Tudepen-
1iroBaHHs (PYHKITIH O/THI€T 3MIHHOI.
3acTocyBaHHS MMOX1THOT

JlaboparopHe 3aHATTS

JlaGopaTtopue 3ansttsa Nell. Jludepe-
HIlIFOBaHHS QYHKIIIT OHI€T 3MIHHOT

JlaGopaTopHa
poboTta

Camocminina poooma

ITnTanns ta 3aBgaHHsa
JI0 CAMOCTIMHOTO OITpa-
[IOBaHHSI

[Momyk, migbip Ta orman miteparyp-
HHX JDKEpes 3a 3aJIaHOI0 TEeMaTHKOIO,
OIPAIIOBAHHS JICKI[IITHOTO MaTepiany

BukoHaHHS KOMIIETCHTHICHO-
OpIEHTOBAHOTO 3aBJIAaHHS

KomnerentHicHO-
Opi€EHTOBaHE 3a-
BIAHHS

Tema 10

Ayoumopna poooma

Jlekuia

Jlexuist Nel2. locmimkeHHsT QyHKITIH
Ta no0y0Ba rpadikis

Komnoksiym

[IpakTuHe 3aHATTS

[Mpaktuune 3aastrs Nel2. loci-
JoKeHHd (pyHKLIN Ta moOyaoBa ix rpa-
GbikiB

ITnceMoOBa KOHT-
poJibHa poboTa

JlaboparopHe 3aHATTS

Jlaboparopue 3ansaTTs Nel2. IToximHi
Ta audepeHIiany BUIUX MOPSIKIB

JlaGopaTopHa
pobora

Camocmiinna poooma

[TuranHs Ta 3aBIaHHS
JI0 CAaMOCTIMHOTO OIpa-
LFOBaHHS

[Momyk, mialip Ta ormsan miteparyp-
HUX JDKEPeN 3a 33aJaHOI0 TeMaTHKOIO,
OIpalllOBaHHS JIEKIIHHOro MaTepianry

BukonaHHs 1OMaIIHLOTO 3aBIaHHS

Jomanne
3aBIaHHS

PeliTUHT-I/IAH HABYAJIBHOI IUCHUILTIHY (2 ceMecTp)

Tema 11

Ayoumopna poboma

Jlekmis

Jlexuiss Nel. ®DyHKuii KIIbKOX 3MIH-
HUX: 3arajbHi BiJJOMOCTi, TPaHULA Ta
HENEPEPBHICTh

Jlexmist Ne2. YacTuHHI MOXIIHI Ta IH-
¢depenmianu  (yHKIIT KUIBKOX 3MIH-
Hux. [ToxiHa 3a HaPSIMOM, TPali€eHT

[IpakTuHe 3aHATTS

[Ipaktuune 3ansarta Nel. OOnacthb
ICHYBaHHS, JTiHI1 piBHS QYHKIIT 1BOX
3MiHHUX. YaCTUHHI DOX1AHUX Ta IHU-
¢bepenmiany GyHKLINH KITBKOX 3MiH-
HUX
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[Mpaktuune 3ansatrs Ne2. [Toxigna 3a
HaIpsIMOM, TpajiieHT QYHKIIT KITbKOX
3MIHHUX

JlaboparopHe 3aHATTS

JlaGopaTtopue 3anatTs Nel. YacTunHi
NoXiaHi (yHKIIT KITBKOX 3MIHHUX

Jlaboparopue 3anatTss Ne2. I'pamieHT
Ta MOXIiJIHA 32 HAMPSIMOM

Jlaboparopna
pobota

Camocmiinina poooma

ITnTanns ta 3aBgaHHsa
JI0 CAaMOCTIMHOTO OITpa-
[IOBaHHSI

[Momyk, migbip Ta orman miteparyp-
HHX JDKEpes 3a 3aJJaHOI0 TEeMaTHKOIO,
OIPAIIOBAHHS JICKI[IITHOTO MaTepianry

BukoHaHHS KOMIIETCHTHICHO-
OpIEHTOBAHOTO 3aBJIAHHS

Tema 12

Ayoumopna poboma

Jlekuisg

Jlexuiss Ne3. JlokanpHUII eKCTpeMyM
¢byHKIIT 1BOX 3MiHHUX. Haiibinmbiie Ta
HaliMeHIle 3HauyeHHA (yHKUIi B 3a-
MKHEHIl 00J1acTi

Jlexuiss Ne4. VYMOBHUH eKCTpeMyM
GyHKIIT 1BOX 3MiHHHX. MeTo1 MHOX-
nukiB Jlarpanxa. [Tobynosa emmipuy-
HUX (GOPMYyJT METOJOM HaWMEHIIHX
KBaJpaTiB

IIpakTruHe 3aHATTS

[IpaxTuune 3ansrra Ne3. JlocmixeH-
Hs (QYHKIIT JBOX 3MIHHUX Ha JIOKAJb-
Hult exctpemyM. HaiiGuib1e Ta Haii-
MEHIIIe 3HaueHHs (PYHKIT B 3aMKHe-
Hii o0racTi

IIpaktnune 3anarra Ne4. YMmoBHuM
ekcTpeMyM (QYHKIIIT IBOX 3MIHHHUX.
MeTto HailMeHIINX KBaJpaTiB

CamocrTiiiHa
KOHTpPOJIbHA
pobota

JlaGopaTopHe 3aHATTS

JlaGopatopue 3anarTs Ne3. Jloci-
JUKeHHS (yHKLII JBOX 3MIHHMX Ha
JIOKAJIbHUM €KCTpEMyM

Jlabopatopue 3anarts Ned. Meton
HaWMEHIINX KBaJIpaTiB

Jlaboparopna
pobota

Camocmiinna poooma

[TuranHs Ta 3aBHaHHS
JI0 CAMOCTIMHOTO OITpa-
LFOBaHHS

[Momyk, mialip Ta orman miteparyp-
HUX JDKEPEN 3a 33JaHOI0 TEeMaTHKOIO,
OTpallOBaHHS JIEKIIHHOTO MaTepiany

BukoHaHHS KOMIIETEHTHICHO-
Opi€HTOBaHOTO 3aBJaHHA

KomnerenrHic-
HO-OpIEHTOBaHE
3aBJaHHS

Ayoumopna poooma

Jlekmis

Jlexuis Ne5. HeBuzHauenwuii iHTerpas.
OCHOBHI METOIM HEBU3HAYEHOTO 1H-
TErpyBaHHS
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Tema 13

Jlexuist Ne6. [nTerpyBaHHs parioHa-
JBbHUX Apo0iB. [HTerpyBaHHs QyHK-
i, palioHAIHO 3AJIKHUX BiJl TPH-
TOHOMETPUYHHX. [HTEerpyBaHHS alre-
OpaiuHuX ippalioHaTLHOCTEH

HpaKTI/I‘{HC 3aHATTA

[Ipaktrune 3ansaTTss Ne5. OcHOBHI Me-
TOJIM HEBU3HAYEHOTO IHTETPyBaHHS

[IpakTrune 3auartst Ne6. [nTerpyBaH-
HSl palliOHATBHUX ajredpaiuHux Apo-
0iB. InTerpyBanus GyHKIIiH, pamioHa-
JHHO 3aJIC)KHHUX BiJ] TPUTOHOMETPUY-
HUX, Ta aJreOpaiyHux ipparioHaabHO-
cTen

JlaboparopHe 3aHATTS

Jlaboparopue 3ansaTTss NoS. HeBuzna-
YeHE IHTerpyBaHHS

Camocmiitna poooma

ITnTanns ta 3aBganHsAa
JI0 CAaMOCTIMHOTO OITpa-
[IOBaHHSI

[Momyk, migbip Ta ormsan miteparyp-
HUX JDKEpes 3a TeMAaTHUKOI, OMpAIlko-
BaHHS JICKI[IHHOTO MaTepiary

BukoHaHHS KOMITIETEHTHICHO-
OpiEHTOBaHOFO 3aBJaHHA

Tema 14

Ayoumopna poboma

Jlekuisg

Jlexiist No7. BusHavueHM iHTETpal.
OCHOBHI METOIY BU3HAYEHOI'O 1HTET-
pyBaHHs. 3aCTOCYBaHHS BU3HAYCHHX
iHTerpani. HeBnacHi iHTerpamu

HpaKTI/I‘{HC 3aHATTA

[Ipaktrune 3anatTst Ne7. OGuuncien-
HS BU3HAYEHUX 1HTETpatiB. 3aCTOCY-
BaHHS BU3HaueHMX iHTerpanis. Hes-

JIaCH1 1HTerpaiu

IIucemoBa
KOHTpPOJIbHA
pobota

JlaGopaTopHe 3aHATTS

JIaGoparopue 3anATTST Ne6. OGuuc-
JICHHS BHU3HAYCHHWX Ta HEBJIACHUX iH-
TerpajiB

JlaGopaTopHa
pobota

Jlabopatopue 3anstrst Ne7. 3acrocy-
BaHHS BU3HAUCHUX IHTETPAIIiB

Jlaboparopue 3ansaTTs Ne§. UmucenbHe
IHTErpyBaHHS

JlaGopaTopHa
pobota

Camocmiiitna poooma

ITuTanns Ta 3aBIaHHS
JI0 CaMOCTIHHOTO ompa-
IFOBaHHS

[Momyk, miabip Ta orisiA JTeparyp-
HUX JDKEepen 3a 3aJaHOI TeMaTHKOIO,
OTIPAITIOBAHHS JICKI[IHHOTO MaTepiary

BukoHaHHS KOMIIETEHTHICHO-
OpPIEHTOBAHOTO 3aBIaHHS

Tema 15

Ayoumopna poboma

Jlekmis

Jlexuis Ne8. 3puuaiini nudepeniianb-
Hi pIBHAHHS 1-TO MOPSAIKY

[IpakTuHe 3aHATTS

[Ipaktrune 3ansaTTss Ne8. [HTerpyBaH-
HS1 TU(epeHLiaIbHUX PiBHAHD HEpILo-
TO MOPSIZIKY
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JlaGopaTopHe 3aHATTS

JlaGoparopue 3auatTsa Ne9. Jludepen-
iaJIbHI PIBHIHHS MEPIIOTO MOPSIAKY

Camocmiina poooma

[TuraHHs Ta 3aBAAHHS
JI0 CaMOCTIMHOTO OTpa-
IFOBaHHS

[Tomyk, miabip Ta orsiA JTeparyp-
HUX JDKEpeN 3a 3a/laHOI0 TEMATUKOIO,
OTIPAIFOBAHHS JICKIIHOTO MaTepiary

BukoHaHHS KOMIIETEHTHICHO-
OpIEHTOBAHOT'O 3aBJIAHHS

Tema 16

Ayoumopna poboma

Jlekuig

Jlexuist Ne9. JTudepennianbHi piBHSAH-
HS BUIIMX MOPSIZIKIB, 10 TPUITYCKa-
I0Th 3HW)KEHHS MOpAaKy. JIiHilHI au-
(dhepeHItianbHI PIBHIHHS BUIIUX I10-
PAIKIB

HpaKTI/ILIHC 3aHATTA

[Ipaktuune 3ansatTss Ne9. [HrerpyBan-
HS1 JIIHIAHUX AU epeHialbHuX PiB-
HSHB 2-TO MOPSIKY 31 CTAIUMU Koedi-
IIEHTaMH 1 MPABOIO YaCTUHOKO CIIeIIia-
JILHOTO BUTJISILY

CamocriiiHa
KOHTPOJIbHA
pobota

Camocmiina poooma

[TutaHHs Ta 3aBAAHHS
JI0 CaMOCTIMHOTO OIIpa-
I[FOBaHHS

[Momyk, miabip Ta ormsia JiTeparyp-
HUX JDKEpeN 3a 3a/IaHOI0 TEMAaTHKOIO,
OIIPAIFOBAHHS JICKIIHOTO MaTepiary

BukoHaHHS KOMITIETEHTHICHO-
OpiEHTOBaHOFO 3aBJaHHA

KowmrmierenTHic-
HO-OpI€EHTOBaHE
3aBJIAHHS

Tema 17

Ayoumopna poboma

Jlekmis

Jlekiist Nel10. Cucremu niHIHHUX IH-
(depeHianpHuX piBHIHD

Konoksiym

HpaKTI/I‘{HC 3aHATTA

IIpakTnune 3anarrta Nel(. Cucremn
JHIAHUX JuepeHiabHUX PIBHIHb

JlaGopaTopHe 3aHATTS

JIaGoparopue 3anartsa NelO. dudepe-
HIaJbHI PIBHAHHS JAPYroro MOpSIKY.
Cuctemu niHIHHUX AudepeHLiaTbHIX
pIBHSIHB

JlaGopaTopHa
pobota

Camocmiiitna poooma

ITuTanHs Ta 3aBIaHHS
JI0 CaMOCTIHHOT0 onpa-
IFOBaHHS

[Momyk, miabip Ta orisiA JiTeparyp-
HUX JDKepen 3a 3aJaHOI TeMaTHKOIO,
OTIPAITIOBAHHS JICKI[IHHOTO MaTepiary

BukoHaHHS KOMIIETEHTHICHO-
OpPIEHTOBAHOTO 3aBIaHHS

Tema 18

Ayoumopna poboma

Jlekmis

Jlekmiss Nell. Bumagkosi momii ta ix
iiMoBipHOCTI. OCHOBHI TEOpEMHU

HpaKTI/ILIHC 3aHATTA

[Ipaktnuyne 3ansarts  Nell. OGuuc-
JIEHHS WMOBIPHOCTEH BHAJIKOBHX IIO-
T

JlaGopaTopHe 3aHATTS

JlaGopatopue 3ansaTTss Nell. OGumc-
JeHHS WMOBIPHOCTEH  BUMAJAKOBHUX
MoAin
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Camocmiiitna poooma

[TuraHHs Ta 3aBAAHHS
JI0 CaMOCTIMHOTO OTpa-
IFOBAHHS

[Tomyk, migbip Ta orsiA JtTeparyp-
HUX JDKEpeN 3a 3a/laHOI0 TEMAaTUKOIO,
OTIPAIFOBAHHS JICKIIHOTO MaTepiary

Bukonanus KOMIIETEHTHICHO-
OpIEHTOBAHOT'O 3aBJIAHHS

Tema 19

Ayoumopna poboma

Jlexmisg

Jlexrist Nel12. Cxema moBTOPHUX He3a-
JI©KHHUX BUIIPOOYBaHb

[IpakTuHe 3aHATTS

[Ipaktuune 3ansarra Nel2. Cxema mo-
BTOPHUX HE3AJISKHUX BUIIPOOYBaHb

JlaGopaTopHe 3aHATTS

Jlaboparopue 3amsrts Nel2. Cxema
MOBTOPHHX HE3AJICKHUX BUIIPOOYBaHb.

Jlaboparopna
pobota

Camocmiina poooma

[TutaHHs Ta 3aBAaHHS
JI0 CaMOCTIMHOTO OIIpa-
I[FOBaHHS

[Momyk, miabip Ta orisia JiTeparyp-
HUX JDKEpeN 3a 3a/JaHOI0 TEMAaTHKOIO,
OIIPAIFOBAHHS JICKIIHOTO MaTepiary

Bukonanus KOMIIETEHTHICHO-
OpiEHTOBaHOFO 3aBJaHHA

Tema 20

Ayoumopna poooma

Jlekuisg

Jlexuis Nel3. JluckpeTHi Ta Hemepe-
PBHI BUIIAJIKOBI BEJTMYNHU

Jlexuist Nel4. OcHOBHI po3moiny BH-
MaJKOBHX BEIMYMH. baraToBUMIpHI
BUIAJKOBI BEIUYUHUA

CamocriitHa
TBOp4Ya podoTa

HpaKTI/I‘{HC 3aHATTA

[Ipaktuune 3anatts Nel3. Bumaakosi
BEJIMYMHU Ta 1X YHUCIIOBI XapaKTEpUC-
TUKHU

[Ipaktuune 3anstrss Nel4. bararoBu-
MipHi BUNIQJIKOB1 BEJIMYMHH

JlaGopaTopHe 3aHATTS

JlabopaTtopue 3anarts Nel3. Posmnomui-
JIY BUTIQJIKOBUX BEIMYUH

Camocmiinna poooma

[TuranHs Ta 3aBIaHHS
JI0 CAaMOCTIMHOTO OIpa-
LFOBaHHS

[Momryk, mialip Ta ormsan miteparyp-
HUX JDKEPEeN 3a 33aJaHOI0 TeMaTHKOIO,
OTIpalllOBaHHS JIEKIIHHOro MaTepiany

BukoHaHHS KOMIIETEHTHICHO-
Opi€HTOBaHOTO 3aBJaHHA

KomnerentHic-
HO-OpIEHTOBaHE
3aBIIaHHS

Tema 21

Ayoumopna poooma

Jlekuig

Jlexist Nel5. OmparroBaHHsI CTaTHC-
TUYHUX JaHuX. CTaTUCTHYHE OIIHIO-
BaHHS MapaMeTpiB PO3MOALTY

Konoksiym

Jlexuis Nel6. [lepeBipka craTucTuy-
HUX TiNoTe3

[IpakTuHe 3aHATTS

[IpakTrune 3auartss NelS. Cratuctuu-
HE OL[IHIOBaHHS [TapaMeTPiB PO3MOALTY

[TnucemoBa
KOHTpPOJIbHA
pobota
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[Ipaktnune 3anarra Nel6. Enementu
Teopii kopessii. EnemenTtu Teopii
perpecii

JlaboparopHe 3aHATTS

JlaGopaTtopue 3ansaTTs Nel4. Crarwmc-
TUYHE OIIHIOBAHHS IapaMeTpiB pPo3-
TOALTY

JlaGoparopna
pobota

Jlaboparopue 3ausTTst NelS. Ilepesi-
pKa CTaTUCTUYHHUX TilOTE3

Jlaboparopue 3anatTss Nel6. EnemeH-
TH Teopii kopesii. Enementn teopii
perpecii

Jlaboparopna
pobota

Camocmiiina poooma

ITnTanns ta 3aBgaHnHsa
JI0 CAaMOCTIMHOTO OIpa-
[IOBaHHSI

[Momyk, miabip Ta orman miteparyp-
HHX JDKEpes 3a 3aJIaHOK0 TEeMaTHKOIO,
OTIPAITIOBAHHS JICKI[IHHOTO MaTepiary

Icriur

40
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