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BCTYII

PoGouy mporpamy HaB4anmbHOI qUCHUILTIHU «MaremaTtuka» po3poOieHo Ha ocHoBi [Iporpamu
30BHIIIHBOTO HE3aJIE)KHOT'O OLIHIOBAHHS pPe3y/bTaTiB HaBYaHHS 3 MaTeMaTHKH, 3J00yTUX Ha OCHOBI
MOBHOI 3arajibHOI CepeaHbOI OCBITH YKpPAiHCHKOTO IIEHTPY OILIIHIOBAHHS SKOCTI OCBITH Ta
BiJIOBIIHUX HOPMaTUBHUX JOKYMEHTIB.

1. IOACHIOBAJIBHA 3AIINCKA

1.1. Micue, MeTa, 3aBJaHHS HABYAJIbLHOI AMCHMILIIHA

Jlnst ycmimHoi ydacTi y Cy4acHOMY CYCHUIBHOMY JKHTTI OCOOHCTICTH ITOBHMHHA BOJIOIITH
NEBHUMU MpHIiOMaMH MaTeMaTHYHOI MisJIbHOCTI ¥ HaBHYKaMH iX 3aCTOCYBaHb /0 PO3B’SA3aHHA
npakTUYHUX 3ana4. [IeBHOT MaTeMaTHuyHO! MIATOTOBKM 1 TOTOBHOCTI ii 3aCTOCOBYBAaTH BHMArae 1
BUBUEHHS 0ararbOX HaBUYaJbHUX MPEIMETIB BUIIMX HABYAJIBHUX 3aKJaiB. 3HAYHI BUMOTH JO
BOJIOJIHHS MATEMaTHKOI Yy pO3B’S3aHHI MPAKTHYHHUX 3a]ad CTaBJSITh CyJaCHHH PWUHOK IIpaili,
OTpPUMaHHS SIKiCHOI mpodeciiHOT OCBITH, MPOIOBKEHHS OCBITH HAa HACTYIHUX eTanax. ToMy OIHUM
3 TOJIOBHHUX 3aBJaHb I[bOTO KypCy € 3a0e3ledeHHS yMOB [Jisl JAOCATHEHHS KOKHHM CIyXaueM
MPAaKTUYHOI KOMIIETEHTHOCTI.

MeTo10 BUKIIQIaHHS TUCIHILTIHY €:

— CHOpHUSHHS pPO3yMOBOMY pPO3BUTKY CJIyXadiB, HacamIiepell, JIOTIYHOMY, PO3BUTKY
MIPOCTOPOBUX YSBIICHD 1 YBU aJrOPUTMIYHOT KYJIBTYPH;

— PpO3BHTKY TIO3UTHBHHUX PHC OCOOMCTOCTI (pO3yMOBOi aKTUBHOCTI, ITO3UTHBHOL
CaMOCTIHHOCTI, M3HABaJBHOTO IHTEPECY, MOTPEOU B CAMOOCBITI, TBOPYOCTI);

— SIKICHA IIITOTOBKA CJIyXadiB IiJTOTOBYOrO BIIIIJICHHS O MPOXOKEHHS HaIllOHAJIBHOTO
MYJIBTITPEIMETHOTO TECTY BIAIOBIIHO 10 BUMOT YKPaiHCHKOTO LIEHTPY OIIHIOBAHHSI IKOCTI OCBITH.

3aBAaHHSAMHU BUBUCHHS HABYAILHOI JUCIUILIIHY €:

—PO3BUTOK JIOTTYHOT'O Ta AJITOPUTMIYHOTO MUCJICHHS CJIyXadiB;

—OBOJIOJIIHHS HEOOX1THUMHU TCOPETUIHUMU 3HAHHIMU;

—BUPOOUTH BMIHHS CAMOCTIIHO BUKOPHUCTOBYBATH IIpH pPO3B’SI3yBaHHI 3ajad HEOOXIIH1
METOJIH.

1.2. Pe3ynbraru HaBYAHHS, SIKi 1a€ MOKJIUBICTH JOCSATTH HABYAJIbHA TUCIUILIIHA

VY pe3ynbTaTi BUBUCHHS HaBYAJIbHOI TUCIUILIIHN CIyXadi MirOTOBYMX KypCiB TTOBUHHI:

— 3Hamu OCHOBHI IpaBHJIA 1 BJACTUBOCTI omeparlii 3 MHO)KMHAMH, YHCIAMH Ta YUCIOBUMU
BHpazaMH, (GOpMyIH CKOPOYEHOTO MHOKEHHS, O3HAa4eHHS (QYHKIIii, BIACTHBOCTI Ta rpadiku
OCHOBHHUX €J€MEHTapHUX (YHKIIH; O3HAuUE€HHS pPIBHAHHA 1 HEPIBHOCTI 3 OJHIEI0 Ta JBOMA
3MIHHMMM, CUCTEMH DPIBHSIHb 3 JIBOMa Ta N-3MIHHUMH, METOAM IX PO3B’A3yBaHHS, B TOMY YHCII 3
napaMeTpaMM; aKCloOMH IUIAaHIMETpIl Ta CTEPEOMETPIi; 03HAUEHHS T€OMETPUYHUX (Iryp Ha TUIOIUHI
Ta y MPOCTOPIi, iXH1 BIACTUBOCTI; BUIAN T€OMETPHUHUX MIEPETBOPEHB; MipH JOBKUH, KYTiB, MIJIOII Ta
00’eMiB reoMeTpuuHUX GIryp; GopMyiH iX 0OYUCIICHHS; 03HAYCHHS apu(PMETHIHOT 1 TEOMETPUYHOI
nporpeciii; ¢opMysid N-ro WieHa i cyMH N TEpHIMX YJeHiB, (GOpPMYITy CyMH HECKIHUCHHOI
reOMEeTPUYHOI Mporpecii 13 3HaMeHHUKOM ( < 1; o3HaueHHs npaBuil AudepeHIitoBaHHs QyHKIIH;
METOJUKY 3aCTOCYBaHHS IMOXIIHOI A0 MOCTIDKEHHS (YHKIIM;, O3HA4YCHHS TepBicHOT (yHKIIIT,
HEBU3HAYEHOTO 1 BU3HAYEHOTO 1HTErpaJiiB, MpaBuja 3HAXOMKEHHS MepBicHuX; ¢hopmyny HeioToHa-
JletiOHina; o3HAYeHHs BEKTOpa, JIHIMHI Aii Hajg BEKTOpamH, (GOPMYIH CKAISIPHOTO JTOOYTKY
BEKTOPIB; YMOBH KOJIIHEAPHOCTI Ta MEPIEHINKYISIPHOCTI ABOX BEKTOPIB; O3HAUYEHHS HAHTIPOCTIIINX
dopmyn komOiHaropuku; popmyny OiHoma HprOTOHA; KiIacWYHe O3HAYEHHS WMOBIPHOCTI MOmii,
HAWUIPOCTIII BUMAIKU MiJIpaxXyHKy HMOBIpHOCTEH MOAii; 03HAYEHHS CTATUCTUYHUX XapaKTepUCTHK
PSATIB TaHUX;
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— ymimu TIOPIBHIOBAaTH NIMCHI 4YuWCJa; BUKOHYBAaTH Al HaJ HUMM; PO3B’sA3yBaTH 3ajadyl Ha
BIJICOTKOB1 pPO3paxyHKH, 30KpeMa BHUKOPHUCTOBYIOUHM (OPMYJY CKJIAAHUX BIJICOTKIB; PO3KJIATATH
MHOTOUYJICHH Ha MHOXXHUKH; PO3B’S3yBaTH PiBHSIHHSI, HEPIBHOCTI Ta CUCTEMH PIBHSHB MEPILIOro Ta
JPYTOTo CTEIEHIB, a TAKOXX PIBHSHHSA, 10 3BOAATHCS 10 HMX; 3aCTOCOBYBAaTH 3arajbHi METOIH Ta
OpUHOMH, KOPHUCTYBATUCS IpaiuHUM METOJOM pPO3B’S3yBaHHS Ta JOCHIIKEHHs PIBHSIHb Ta iXHIX
CHCTEeM; 3aCTOCOBYBATM pIBHSHHS Ta IXHI CHCTEMH JI0 pO3B’s3yBaHHS TEKCTOBHX 3ajady;
PO3B’sI3yBaTH PIBHSIHHS, LI0 MICTATh 3MIHHY i 3HaKOM MOAyJs; OyayBaTé 1 JOCHITKYBaTH
HaWUOpOCTIII MaTeMaTH4yHI MOJEl peaJbHUX 00’ €KTIB, MPOLECIB 1 SBHIL, 3a/4ad, OB A3aHUX 13
HUMH, 32 JIOTIOMOTOK) MaTeMaTUYHUX O00’€KTIB, BIAMOBIIHUX MaTeMaTHYHUX 3aj]a4; BHOUpaTH
3aco0u po3B’si3aHHA 3ajadi, IX TIOPIBHIOBAaTM 1 3aCTOCOBYBaTW ONTUMAaJlIbHI; IIEPEBIPATH
NPaBWIBHICTH PO3B’A3aHHS 3aJadi; aHali3yBaTH Ta IHTEPIpETYBaTH OTPUMAaHUN pPE3yNbTarT,
OLIIHIOBATH MOT0; y3aralbHIOBAaTH 3aJjauy, IPUIMaTH pillleHHs 3a pe3y/IbTaTaMUu pO3B’s3aHH: 3a/1a4i,
npaioBard 3 ¢GopMyJaMu; BMITH 4YUTaTH 1 OyayBaTh Tpadiku (QyHKIIOHAIBHHX 3aJICKHOCTEH,
JOCIIKYBATH 1X BJIACTUBOCTI; AU(PEPEHIIIOBATH 1 IHTEIpyBaTH, pO3B’sI3yBaTy MPUKIIAIHI 3a/1a4l Ha
3HAXOKEHHSI HallOUIbIIMX 1 HAaMEHIIMX 3Ha4€Hb; 3HaXOAUTH ME€PBICHY 3 BUKOPUCTAHHSIM TaOJIMIIL
MEPBICHUX Ta MPaBUJ 3HAXOMKEHHS MEepBICHUX; 3acTocoByBatu (hopmyny HeroTona-JleitbHina s
00YHCIIEHHS BU3HAUEHOTO IHTErpasia; 00YMCIIIOBATH IIJIONLY KPUBOJIHIHHOT Tparelii 3a J0moMoror
iHTerpana; po3B’A3yBaTH HAWUMPOCTINI MPUKIAAHI 3a4adi, MO 3BOOATHCS [0 3HAXOMKEHHS
iHTerpaa.; kiacudikyBatd reoMeTpuuHi (Irypd Ha TUIOMIMHI W Y MPOCTOPi, BCTAHOBIIOBATH iX
BJIACTUBOCTI, 300pakaTh MPOCTOPOBI (Pirypu Ta iX eIeMEeHTH, 3HAXOIUTH KIJIbKICHI XapaKTePHUCTUKU
¢iryp (mromi Ta 00’€eMM); BUKOHYBATHU Jii HaJ BEKTOpaMH; 3aCTOCOBYBAaTH BEKTOpPH B Ipolieci
PO3B’sI3yBaHHS T€OMETPUYHMUX Ta HAWNPOCTIIIUX MPUKIATHUX 33a4a4; PO3B’SI3yBaTH KOMOIHATOpHI
3a7a4i; OIIHIOBATH IIAHCHM HACTaHHS BHIAIKOBUX IOOiH, OOYHMCIIIOBATH CTATHCTHYHI
XapaKTEpUCTHKU PSAAIB JaHUX (po3max BHOIPKH, MoJa, MelliaHa, CepelHE 3HAYCHHS BUMAIKOBOI
BEJIMYMHH).

1.3. KommneTeHTHOCTI, sIKi 1a€ MOJIUBICTH 3100yTH HABYAJIbHA INCHUILTIHA

Y pe3ynbTaTi BUBYEHHS HABYAJIbHOI AMCHMIUIIHM CiIyXad [OBHHEH HaOyTH HaCTYIHI

KOMIETEHTHOCTI:
— OCHOBHI O3Ha4€HHS, TEOPEMH, TTPaBUIIA Ta iX MPAKTUYHE 3aCTOCYBAHHS;
— 3/IaTHICTb BUUTHUCS 1 OBOJIO/IIBATA CYYaCHUMU 3HAHHSIMH;
— BH3HAYEHICTD 1 HAMOJIETJIMBICTD 11010 IOCTABJICHHUX 3aB/IaHb;
— 3[1aTHICTh BUKOPUCTOBYBAaTH MaTEMAaTUYHI IPUHIIMIIH 1 METO/H.
1.4, MixaucuunjaiHapHi 3B’ A3KH

Hapuanpna pucuumiaina «MaremaTnka» € 0a3010 [ BUBYEHHS TaKUX TUCHMILUIH, SIK:
«®Di3uka», «TeopeTHuHl OCHOBU €JIEKTPOTEXHIKN», «MeTonu MTYy4YHOIO 1HTEJIEKTY», «IMOBIpHICTb
Ta MaTeMaTU4YHa CTaTUCTHKaY, «/ludepeHuiliti piBHIHHS Ta IX CUCTEMU» Ta 1HILUX.

2. MIPOT'PAM A HABUAJIBHOI JUCHUTLJITHA
Aare0pa i nouarku anaiizy

Tema 1. Yucna. Bupasu. IIpocrti umcna. O3Haku moauibHOCTI yucen Ha 2, 3, 5, 9, 10.
[IpaBuna 3HaXOMKEHHS HAWOLIBIIOTO CIUIBHOTO IUIFHWKA Ta HAWMEHIIOrO CIUIBHOTO KPaTHOTO
yucen. MHOKMHA [IJTMX Ta palllOHaIbHUX Yucelt; il Haa HUMU. [IpaBuia oKpyriaeHHs HUIMX YUCET
1 gecsaTkoBUX ApoOiB. IlepioguuHi HECKIHYEHHI JApoOM Ta TNEPETBOPEHHS iX Ha 3BHYaiHI.
Bignomenns ta nponopiii. Brnactusocti nponopuiii. Biacotku. [IpaBuia BUKOHaHHS BiJICOTKOBHX
PO3paxyHKiB.

Cremiap 3 HaTypalbHUM TIOKa3HMKOM Ta Horo BiacTuBOCTi. YUmcrnoBi Bupasu. Bupasum i3
3MiHHUMHU. OOIacTh JOMYCTHMHX 3Hau€Hb 3MiHHUX BUpa3y 31 3MIHHUMH; TOTOXXHO PiBHI BHUpa3H,
TOTOXHI1 IIEPETBOPEHHS BUPa3y, TOTOKHOCTI.

OpHousieH 1 MHOTO4JIeH, A1l HaJ HUMH. Po3kinan MHorouwnena Ha MHOKHUKH. Cxema [opHepa.
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®opmynu ckopouyeHoro MHOXeHHsA. TpuxkyTtHuk Ilackans. BunineHHs mnoBHOro KBajpaTry 3
KBaJpaTHOrO TpUUJIeHA. AJreopaiuHuii 1pi0; mpaBuiIa BUKOHAHHS il 3 aireOpaiuHuMH IpoOaMHu.

[MonsiTTss mpo ipparmioHanbHe 4Ywcio. MHOkKHA JificHux uucen. KopiHb N-ro cremeHs 3
nificHoro umcna Ta apuMETHYHHH KOpiHb. BractuBocTi KopeHiB. CTemiHb 3 palliOHAJIbHUM
noka3HuKoM. CIpoIleHHs ippalioHalIbHUX ajredpaiyHuX BHUpa3iB. 3aCTOCYBAHHS TOTOXKHOCTEH
CKOPOUEHOr0 MHOJKEHHS 0 il 3 pagukagamu. Momynp 4yucia Ta oro BIacTuBOCTI. ['eoMeTpuuHuii
3mict moaynsa. KoopaunatHa npssmMa. Mertof iHTepBajiiB MpyU pO3KPUBAHHI MOMYJIIB.

Tema 2.1.2. ®@yukuii Ta ix rpagiku. [lonarrs ¢ynkuii. O6macTe BU3HAYEHHSA 1 MHOKMHA
3HaueHb. Crocobu 3amanHs ¢yHkuid. ['padik ¢yHkuii. MOHOTOHHICTH, MApHICTH i HEMApHICTh
¢ynkuiii. HemepepBHicTs ¢yHKIii. JocmipkeHHs 3aralibHUX BIACTUBOCTEH (yHKHid. DyHKIiL,
obOepHeHa 1o maHoi. EnemenTapri dyHkii, ix BmactuBocTi 1 rpadiku. [ToOymnoBa rpadikiB GpyHKIIii
3a JIOIOMOIOK0 TI'EOMETPUYHUX MEepEeTBOPEHb: MapajelbHe MEpPEeHECEHHs; BiI0OpaXKeHHs;
nedopmarisi; moOymoBa rpadikiB QyHKIIH, M0 MICTITh 3HAK MOMYJS; KOMOIHAIliS TEPEHOCY,
Bi10OpaxkeHHs1, nedopmartii. [ToOyoBa rpadikiB ckiagHUX (QYHKIIIH.

Tema 2.1.3. PiBHsIHHSI, HepPIBHOCTI i cMcTeMH NepUIOro Ta APYroro cremeHiB. PiBHAHHA 1
HEpIBHOCTI 3 OJIHIEI0 3MIHHOIO, 00JacTh JAONYCTUMHUX 3HaueHb. KopiHb (po3B’s30K) pIBHAHHA Ta
HEpIBHOCTI 3 oOfHi€r0 3MiHHOW. JloBeneHHS HepiBHOCTel. CUCTeMH PIBHSHb Ta 1X PO3B’S3KH.
PiBHOCWIJIBHI TMEpeTBOpPEHHSI pPIiBHSIHb, HEPIBHOCTEH 1 CHCTEeM Ta iXHI Hachiaku. PiBHSHHS 1
HEpPIBHOCTI mepuioro ta apyroro cremneHiB. Teopema Biera. Cuctemu NiHIHHUX PiBHSHB 3 JBOMA
HEB1JOMUMH (METO] MiIcTaHOBKHU, MeTo Kpamepa, rpadiunuii meron). J{poOoBo-niHiiiHI piBHSIHHS 1
HepiBHOCTI. Po3B’si3aHHS JIHIHHUX, KBaJpaTHUX Ta JPOOOBO-JIHIMHUX pIBHSHb 3 MOIYJSIMH Ta
napamMeTpamH.

Tema 2.1.4. PanionaabHi piBHSIHHSI, HepiBHOCTI Ta iX cucTeMH BHUIIMX cTemeHiB. [limi
paiioHaJbHI DPIBHSIHHS Ta HEPIBHOCTI BUINUX CTeneHiB. Po3B’s3yBaHHS palioHaJ bHHUX pPIBHSHB,
HEpPIBHOCTEH Ta iXHIX CHCTEM, SIKi 3BOASATHCS 0 KBaApaTHHUX. PamioHanbHI PIBHSHHS 3 MOIYJISIMH 1
napamMeTpamM, METOAW iX pO3B’si3yBaHHs. TeKCTOBI 3amadi (3agadi Ha CKJIAJAaHHS PIBHSHbD,
HEPIBHOCTEH Ta CUCTEM PIBHSHB).

Tema 2.1.5. Tpuronomerpisi. Pagianne Ta rpagycHe BUMipIOBaHHS KyTiB. TpUTOHOMETpUYHI
¢yHK1ii yncinoBoro aprymenty. OCHOBHI CIiBBIJHOIIEHHS MK TPUTOHOMETPUYHHUMH (YHKIISIMHU
omHOro aprymenty. ®opMmynu 3BeAeHHs. BiacTWBOCTI Ta rpadiku TPUTOHOMETPUYHUX (YHKIIIH.
TpuroHoMeTpuuHi TOTOXHOCTI: (OPMYIM J0AaBaHHSA, (OPMYAM TOABIMHOTO KyTa; (HopmMynu
MEPETBOPEHHSI CYMH 1 PI3HHUII TPUTOHOMETPUYHUX (PYHKIIH Ha J00yTOK; (OPMYIH TOHMIKEHHS
creneHs; (GOpMyJH IOJOBUHHOIO KyTa; (OpPMYyIM IEpeTBOPeHHs J00YTKY TPHUIOHOMETPUUYHHUX
(GyHKIIIH HA CyMY.

OO0epHeH1 TPUTOHOMETPUYHI (YHKILI, X BIACTUBOCTI. TPUTOHOMETPUYHI PIBHSIHHS. 3BEICHHS
TPUTOHOMETPHUYHUX PIBHSHB 10 HAWIIPOCTIMINX 32 JTOMIOMOTOI0 TOTOKHUX TEPETBOPEHB. 3BEIACHHS
TPUTOHOMETPUYHMX DPIBHSAHB /10 PalllOHAJIbHUX PIBHSHb. TpUTOHOMETpUYHI HepiBHOCTL. Cucremu
TPUTOHOMETPUYHUX PIBHIHB 1 HEPIBHOCTEW. TpUTOHOMETPUYHI PIBHSHHS, HEPIBHOCTI Ta CUCTEMH 3
napamMeTpaMH i MOAYJISIMH. PiBHSIHHS 3 HEBIIOMHM ITi/1 3HAKaMH apKQyHKITiH.

Tema 2.1.6. IppanionajnbHi piBHsIHHS, HepiBHOCTI Ta ixHi cuctemu. CteneHeBa QpyHKIs 3
palioHaJbHUM IOKa3HUKOM. IppauioHanbHa (yHKIis, 1 BIacTUBOCTI Ta rpadik. OCHOBHI THUIH
IppallioHaJIbHUX DIBHSHb, HEPIBHOCTEH 1 CHUCTEM Ta METOOU iX pO3B’sA3yBaHHS. IppauioHaibHI
PIBHSIHHS 1 HEPIBHOCTI 3 TapaMeTpaMHy 1 MOIYJISIMH.

Tema 2.1.7. Iloka3HUKOBI piBHSIHHS, HepiBHOCTI Ta ixHi cucTeMu. O3HaUEHHS Ta OCHOBHI
dopmymu. [TokaznukoBa QyHKIis, ii BIacTuBOCTI i rpadik. OCHOBHI THUIH MOKa3HUKOBHUX PIBHSHB,
HEpIBHOCTEH Ta IXHIX CHCTEM, METOAM iX po3B’si3yBaHHA. [[0Ka3HMKOBI PIBHSHHS, HEPIBHOCTI Ta
CHCTEMH 3 MapaMeTpaMu 1 MOIYJISIMU.

Tema 2.1.8. Jlorapu¢miuHi piBHsIHHS, HepiBHOCTI Ta ixHi cucTtemu. [lousaTTs norapudma,
OCHOBHI Horo BractuBocTi 1 popmynu. Jlorapudmiuna Qynkiis, ii BractuBocTi 1 rpadik. OCHOBHI
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TUOU JIorapu(PMIYHUX pIBHSAHb, HEPIBHOCTEM Ta IXHIX CHCTEM, METOAM IX PO3B’SI3yBaHHI.
[Toka3HUKOBO-CTENEHEB] PIBHSAHHS 1 HepiBHOCTI. JlorapudMiuHi piBHAHHS, HEPIBHOCTI Ta CUCTEMH 3
napaMeTpamu i MOTYJISIMH.

Tema 2.1.9. Uncosi nocaizosuocri. Heckinuenna yuciioBa mocaiIoOBHICTh, O3HAYEHHS Ta il
rpanus. ApudmMernuHa i reoMmeTpudHa nporpecii. @opMynu N-ro yjeHa i CyMu N MEpIIrX YJICHIB

Tema 2.1.10. IToxinna ¢pyuknii. [lepBicHa i Bu3HaueHunii inTerpas. 3amayi, 0 TPUBOIATH
JI0 MOHATTS MoxiAHOi. O3HaueHHs NMOX1AHOI QyHKUIT y Touli. I'eoMerpuuHuil 1 Qi3UyHUI 3MicT
noximHoi. PiBHsHHS notmuHoi 1o rpadika ¢yHkiii B Toumi. Tabmuis MOXigHHX eleMeHTapHHX
¢ynkuid. OcHoBHI mpaBwia audepeHuiroBaHHs. [loxigHa ckmageHoi ¢yHKuii. 3acTocyBaHHS
MOX1HOT 1O TOCIIPKEHHS (PYHKIIIM: O3HAKK CTaJOCTi, 3pOCTaHHS, cagaHHs (QyHKIIIT; eKCTpeMyMu
byHKIIii; HallOUIBIIEe 1 HaliMeHIe 3HaYeHHs1 QyHKIii Ha Bigpi3ky. [loOynoBa rpadikiB ¢yHKIIH 3a
JIOTIOMOT' 010 TTOX1AHO1. 3aCTOCYBaHHA MOX1AHOT 10 PO3B’sI3yBaHHS MPUKIaIHUX 3a1a4. [IepBicHa Ta 1i
BiactuBocTi. HeBusHauenuil inrerpan. Tabmnuus nepBicHUX (PyHKIIM (HEBH3HAYEHUX IHTErpajiB).
[IpaBuna 3HaxomkeHHs mnepBicHux. [Ipukiaam 3amad, MO MPUBOAATH 1O TMOHATTS BU3HAYEHOTO
iHTerpana. KpupominiiiHa Tpamenis, ii mioma. BusHaueHuil iHTerpan, Horo reoMeTpuyHui Ta
¢iznuHmii 3micT. OCHOBHI BJIACTHBOCTI BU3HaueHoro iHTerpana. Popmyna HproTona-JlehOHina.
OOuncneHHsT IUIONI IUIOCKHX ¢iryp, oOuYMcieHHs 00’eMiB TiJ. 3acCTOCYBaHHs IHTerpajia o0
PO3B’sI3yBaHHSI MPUKJIATHUX 3a]1a4.

Tema 2.1.11. EsleMeHTH KOMOIiHATOPUKH, MOYATKU Teopii WMOBipHOCTell Ta ejeMeHTH
crarucTuku. Enementu komOinaropuku. [lepectanoBku, po3MinieHHs, KOMOiHaIlii (0e3 IMOBTOPEHbD);
KOMOIHATOpHI IpaBWJia CyMH Ta J100yTKy. BumankoBa mozis. BigHocHa wacroTta momii. Knacuune
o3HaueHHs WMoBipHOCTI mofii. Cxema bepHymni. BuOipKoBi XapakTepuCTHKU PAIIB JaHUX: PO3MAxX
BUOIpKH, MOJa, MeiaHa, cepefaHe 3HaueHHs. ['padiune mpencraBieHHs iHpopMalii Mpo BHOIPKY.
VsBIIEHHS TIPO 3aKOH BENUKUX yncel. BuOipKkoBHif METON Y CTATUCTHIII.

I'eometpin

Tema 2.2.1. Ilnanimerpis. [ToHATTS ToukuM Ta mpsMoi, MPOMEHs, BiApi3Ka, JlaMaHOi, KyTa.
Axciomn mnaHimetpii. CyMDKHI Ta BepTUKalbHI KyTH, OiCeKTpuca KyTa; IXHI BIIACTHBOCTI.
[TapanenbHicTh Ta NEPHEHAUKYISIPHICTh NMPAMHUX; O3HAKW MHapajelbHOCTI MPAMHUX, CEpeIUHHHM
nepHeHaNKYIp, BIACTaHb BiJ TOUKU 10 npsamoi. Teopema Paineca Ta ii y3araabHeHHs. TpPUKYTHUKH.
CriBBIAHOIIEHHS MIX CTOPOHaMH 1 KyTaMH TpPUKYTHUKa. MeniaHa, BUcOTa, OlceKTpuca, cepenHs
JiHIA TPUKYTHHKAa Ta iXHI BJIAcTUBOCTI. CHIBBIAHOMIGHHS MDK e€JIeMEHTaMU NPSIMOKYTHOTO
TPUKYTHHKA. HEpiBHICTh TPUKYTHHUKA, TEOPEeMH CHHYCIB 1 KOCHHYCIB. (3HaKuM pIBHOCTI Ta
noaioHoCTi TpuKyTHUKIB. YotnpukyTHuku. [lapanemorpam, Tpaneris Ta ixHi BiactuBocTi. Koro,
KpYyr' Ta iXHI €JeMeHTU. BIIacTUBOCTI LIEHTpalbHUX, BIMCAHUX KYTIB, JOTUYHHUX, CIYHHUX 1 XOpH.
Brncani B K0J0 Ta ONMcaHl HABKOJIO KOJla MHOTOKYTHUKHU. [IpaBUIbHMI MHOTNOKYTHUK Ta IOro
BracTUBOCTI. DopMynu Ay OOYMCIICHHS TUIONII TPUKYyTHHKA, Mapajernorpama, pomoda, KBaapara,
Tpameuii, NpaBUJILHOTO MHOTOKYTHHKA, Kpyra, KpYroBOro CEKTOpa, cerMeHTa. leoMmerpuuHi
nepeTBopeHHs. PyX, cuMeTpis BITHOCHO TOUYKH Ta CUMETPisi BITHOCHO MPSAMOi, TOBOPOT, MapajeibHe
MIEPEHECEHHS, IEPETBOPEHHS MOAIOHOCTI, FTOMOTETisA. BiHOIIICHHS TI01] MOAIOHUX (iryp.

Tema 2.2.2. Koopaunaru ta BektopH. IIpsMokyTHa cucTtema KOOpAMHAT Ha IUIOLIMHI 1 Y
pocCTOpl; KOOpAMHATH Touku. Bincranp Mk Toukamu. Koopaumuatu cepenuuu Biapizka. [loxin
Bipi3ka y JaHoMy BiaHouieHHI. [IOHSATTS BekTOpa, HOro JOBXKHMHA Ta KOOPAMHATH; pIBHI,
KOJTiHeapHi, HOpMaJlbHI Ta KoMIJIaHapHi BekTopH. JIiHiitHI onepauii Haj BekTopamu. CKaaspHUN
IOoOyTOK BEKTOpiB Ta i#oro BhacTuBocTi. KyT Mik Bekropamu. Poskian BekTopa 3a JBOMa
HEKOJTIHEapHUMU BEeKTOpaMHu. PIBHSHHS MPsIMOT 1 KoJta.

Tema 2.2.3. Crtepeomerpiss. AxciomMu crepeoMeTpii Ta Hacmigku 3 HuX. llapanenbHicTh
npssMuUX 1 monmH. [leprneHauKymspHicTs TPSIMOI i TUTOIMHK. TeopeMa Mpo TP MEPIICHIUKYIISPH.
[MepneHauKynsipHicTh TUIOMMH. [IpsSMOKyTHa cucTeMa KoopauHat y mpoctopi. Bekropw, nii Han
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BekTopamu. CkansipHuii 100yTOoK BekTOpiB. PiBHSHHS mpsimoi, nioummHu 1 chepu. Biacranp Bix
Toukd A0 tommHu. J[Borpanui kytu. [lpusma. Ilapanenemimen. Ilipamina. 3pizana mipamizaa.
[Tepepizu mHororpanHukiB. Ilmomi OigyHOi i1 MOBHOI MOBEpPXHI MPHU3MHU, TMipaMiiu, 3pi3aHoi
mipamigu. O6’emu Tin. OO0’ emu mapanenerninena, Mpu3MH, Tipamian, 3pizaHoi mipamian. [Lmommi
MOBEPXOHb Ta 00’€MHU Til oOepTaHHS: LMJIHApA, KOHYycCa, 3pi3aHOr0 KOHYca, Kyl Ta ii 4acTHH.
Komo0iHa1iii MHOTOTrpaHHUKIB 1 TiJ1 00epTaHHs. 300paskeHHs Qiryp.

2.1. 3MICT HABYAJILHOI JUCHUIJIIHUA

2.1.1. CTpyKkTypa HaBYAJIbHOI AMCUHUILTiHI

O0csir HaBYAJbHUX 3aHATH
(ron.)
N E
0
Ha3zBa Temu S g 2
3/m s E B ®}
> =]
=
I cemectp
Aure0pa i no4aTKu aHaIizy
Yucaa i Bupasu
1 MiiicHi urcra (HaTypaibHi, LiJi, pamioHaNbHi, ippallioHaNbHi, HOPIBHIHHS YMCET Ta il 3 2 1
HaJ| HIMH )
Binnomenns Ta mponopuii. Bigcotku. OcHOBHI 3a1a4i Ha BifcoTKH. TekcToBI 3a1adi. 3 2 1
3 Bupasu, MHOTOUNCHH Ta Oii Haj HUMU. Po3KiIaanas Ha MHOKHUKH. 3 2 1
4 dopMynu CKOPOYEHOTO MHOXKEHHS. BHIIJICHHS MOBHOTO KBajpary 3 KBaapaTHOTO 3 2 1
TpuwieHa. BUKoHaHHS Aiif 3 anreOpaiqHIMA APOOaMH.
5 Hii wanm pagukanamu. [lopiBHAHHS IOidCHMX uwncel. MOyah 4YHClIa Ta HOTO 3 2 1
BJIACTUBOCTI.
6 CriponenHs ippaiioHaTEHUX aTeOpaivHuX BUPA3iB. 3 2 1
DyHKLil Ta iX rpagikn
7 [MonsarTst pyHkuii. OOnacTh BU3HAUYEHHS 1 MHOXKHMHA 3Ha4eHb. J[0CIiIKeHHs 3arajlbHUX 3 2 1
BiactuBocred GyHkiii. dyHkiis, odbepHeHa no naxoi. [loOynosa rpadikiB QyHKIiH.
CrenieneBa (yHKIIiS 3 HiTMM rToKa3HUKOM. JIiHilHa (yHKII, 11 BIacTHBOCTI 1 rpadik. 3 2 1
Ksagparmuna ¢yHkmis, ii BmacTuBOCTI 1 Tpadik. 3 2 1
10 Jlpo6oBo-niniiina yHKis, ii BIacTHBOCTI i rpadik. 3 2 1
11 [No6ynoBa rpadikiB (yHKLIN 32 JONOMOIOI0 TE€OMETPUYHUX IEPETBOPEHD. 3 2 1
12 [o6ynoBa rpadikiB cKkIagHUX HYHKLIN. 3 2 1
PiBHsIHHSA, HEPIBHOCTI i IX CHCTEeMH MepPIIOro Ta APYIroro cTeneHis
13 PiBHSIHHSA 3 O/IHIEIO 3MIHHOIO, 00JIACTH TOIMYCTUMUX 3HaUCHbB. [lepeTBOPEHHS HACITIIKY 3 2 1
Ta PIBHOCUJILHOCTI. PO3B’sI3aHHS JTIHIHHUX PIBHSHbB, Y TOMY YHCII 3 MOIYJISIMH.
14 Po3B’s13aHHs KBaapaTHUX piBHAHE. Teopema Biera. 3 2
15 Ksamparai piBHSIHHS 3 MOIYIEM.
16 Po3B’si3aHHs cucTeM JIHIMHUX pIBHSHb 3 JBOMa HEBIJIOMHMH, TE€OMETpHYHA 1
iHTepIpeTais po3B’s3kiB. Po3B’s13yBanHs MeToqoM migcTaHoBkH i Kpamepa.
17 JpoGoBo-IiHiiHI PiBHSHHS. 3 2 1
18 HepiBHocTi 3 oHi€I0 3MiHHOO, 00JIACTh JOITyCTAMHUX 3Ha4YeHb. PO3B’13aHHS NiHIHHUX, 3 2 1
KBaJIpaTHYHUX Ta APOOOBO-TIHIHHIX HEPiBHOCTEH.
19 PiBHSHHSA 1 HEpIBHOCTI MEpPIIOrO Ta APYTOTO CTEMEHIB 3 MapaMeTpaMd. 3axadi Ha 3 2 1
JOCITIDKEHHS KBaAPATHOTO TPUYJICHA.
PanionaabHi piBHSIHHSA, HEPiBHOCTI Ta iX CHCTeMH BHIIHX CTENEHIB
20 PamtionanpHi piBHSHHS BUIIHUX CTEIEeHIB. MeTonu iX po3B’sI3yBaHHS. 3 2 1
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(rom.)
N E
0
Ha3zpa Temu © g E
= = &)
3/m ) B =
o & ® =%
> e 8
=
21 Meron iHTepBatiB. HepiBHOCTI BUIIIMX CTENEHIB. 3 2 1
22 Cucremu HENMHIHHUX palioHaTbHUX PiBHSIHL. OIHOPIIHI Ta CAMETPUYHI CUCTEMH. 3 2 1
23 PanioHanbHi piBHSHHS, HEPIBHOCTI Ta CUCTEMH 3 MOIY/ISIMH 1 ITapameTpamH. 3 2 1
24 3acTocyBaHHS piBHSHb, HEPIBHOCTEH 1 CUCTEM PIBHSHB J0 PO3B’SI3yBaHHS TEKCTOBHX 3 5 1
3a71a4.
Tpuronomerpis
o5 BumiptoBanns kytiB. CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC KyTa. TpHroHOMETpHYHi 3 5 1
¢ysK1ii yncnoBoro aprymenty. OCHOBHI TPUTOHOMETPHYHI TOTOXXHOCTI.
26 BrnactuBocti Ta rpadiku TpuroHoMmerpuaHux GyHKnid. Gopmynu 1onaBaHHs. 3 2 1
27 @®opmynmu  3BenenHs. DopMmynH MOABIMHOIO KyTa Ta TOHMIKEHHS CTEIeHS. 3 2 1
TpuronomeTpuuHi (QyHKIIT TOJIOBUHHOTO apTyMEHTY.
28 @®opmynu mepeTBOpeHHs NOOYTKY TPUTOHOMETPHYHHMX (YHKIIH Ha cyMy 1 cymy Ta 3 2 1
Ppi3HUIIO — HA JOOYTOK.
29 Ob6epreni TpuroHoMeTprdHi (QyHKIIII, iX BracTuBOCTi. TpUTOHOMETPUYHI PIBHAHHA 1 3 2 1
METOJIH X PO3B’si3aHHs. PIBHSIHHS 3 HEBIIOMUM IIiJ1 3HAKAMH apKQYHKIIIH.
30 TpuronomeTpuuHi HepiBHOCTI. CHCTEMH TPUTOHOMETPUYHUX PIBHSHB i HEPIBHOCTEH. 3 2 1
31 TpuroHOMEeTpUYHI PIBHAHHS 3 TapaMeTpamMu, 3 MOIYIISIMHU. 3 2 1
Teomerpist
Inanimerpin
32 Axciomu maHimMeTpii. BiacTuBOCTI OCHOBHHX T€OMETPHUYHHX 00’ EKTIB. 3 2 1
33 TpuxyrHuku. CIiBBiJHOMIEHHS MiX CTOPOHAMH 1 KyTaMH TPUKYTHHKA. 3 2 1
34 Yorupukyrauku. [lapanenorpam, Tpareris Ta iXHi BIaCTUBOCTI. 3 2 1
35 Koo, Kpyr Ta iXHi elleMeHTH. 3 2 1
36 Brucasi B K0JIO Ta ONKCaHi HABKOJIO KOJIa MHOTOKYTHHUKH. [IpaBHIbHMIT MHOTOKYTHHK 3 5 1
Ta HOTO BIACTHBOCTI.
37 T'eoMeTpHYHi BETMYMHHU Ta TX BUMipIOBAHHSL. 3 2 1
38 l'eomerpuuHi neperBopenHs. BinHoteHHs ol noaioHux Giryp. 15 1 0,5
39 Konrponbaa podora Ne 1 6 0 6
40 Jomarne 3apranast Ne 1 8 0 8
41 KonTpomsHa po6oTa Ne 2 6 0 6
Yeboro 3a I cemectp 132,5 75 57,5
II cemecTp
Aare6pa i mnoyaTku aHauizy
IppanionanbHi piBHAHHS, HepiBHOCTI Ta iXHi cucTeMn
1 CreneHeBa (pyHKIIIS 3 palliOHAILHUM MOKa3HUKOM. IppationanbHa GyHKIs 1 ii rpadik. 3 2 1
2 OCHOBHI THITH ippalliOHaJIBHUX PiBHSIHB, METOIH X PO3B’A3yBaHHSI. 3 2 1
3 IppanionanbHi HEPIBHOCTI, CUCTEMH ippalliOHAILHUX PIBHSHB 1 HEPIBHOCTEH. 3 2 1
4 IppattionanbHi piBHAHHS 1 HEPIBHOCTI Ta CHCTEMH 3 TTapaMETPaMU 1 MOIYIISIMH. 3 2 1
Iloxa3HnKoBi piBHAHHSA, HePiBHOCTI Ta iXHi cucTeMn
5 O3HaveHHs Ta OCHOBHI ()OPMYIIH. 3 2 1
INokaznukoBa (yHKIIs, 1i BIaCTHBOCTI 1 rpadik. 3
OCHOBHI THITH ITOKa3HUKOBHX PiBHSHB, METOAN iX PO3B’sA3yBaHHS. 3
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OO0csAr HaBYAJILHUX 3aHATH
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N E
o
Ha3zga Temn S g 2
3/m = = &}
o & ® =%
> e 8
=
[Toxa3HUKOBI HEPIBHOCTI, CUCTEMH MTOKa3HUKOBHUX PIBHSHB 1 HEPIBHOCTEH. 2
9 [Toxa3HUKOBI PiBHSHHSI, HEPIBHOCTI Ta CHCTEMH 3 TapaMeTPaMHu 1 MOILYIISIMH. 2 1
Jlorapugmiuni piBHSIHHS, HePiBHOCTI Ta iXHi cucTeMu
10 [MonsTTst norapudma, OCHOBHI HOTO BIACTHBOCTI 1 (hOpMYITH. 3 2 1
11 Jlorapudmiuna dyHkiis, ii BracTHBOCTI i rpadik. 3 2 1
12 OcCHOBHI THITH JIOTapU(MIYHUX PIBHIHB, METOJH iX PO3B’I3yBaHHS. 3 2 1
13 JlorapudMiyHi HEpiBHOCTI, CHCTEMH JIOTapu(MIYHUX PIBHSIHb METOIM 1X 3 2 1
pO3B’sI3yBaHHS.
14 TToKa3HUKOBO — CTETIEHEBi PiBHAHHSA, HEPIBHOCTI Ta CHCTEMH. 3 2 1
15 JlorapudMiyHi piBHSHHS, HEPIBHOCTI Ta CUCTEMH 3 TTapaMeTPpaMH i MOIYIISIMH. 3 2
Yucaosi mocainoBHocTi
16 HeckinyeHnHa 4nciioBa MoOCIiIOBHICT, O3HAYEHHS Ta 11 rpaHuIls. ApuQMeTHIHA 3 2 1
nporpecis, Gopmyna.
17 T'eomerpuuna nporpecis, popmyrna i N-ro wieHa i CyMu N NepIInX 4IeHIB Iporpecii. 3 2 1
HeckinueHHO cniaiHa TeOMeTpUYHA MPOrpecis Ta ii cyma.
Hoxigna ¢ynkuii. IlepBicHa i BU3HA4YeHnii inTerpasn
18 OznaueHHs noxigHoi GyHKii y Toumi. ['eoMeTprudHnii 1 Qi3HIHUI 3MiCT TOX1THOI. 3 2 1
PiBHsHHS OTHYHOI 10 rpadika QYHKIIT B TOUII.
19 Tabmuist moxigHUX eneMeHTapHuX GyHKIii. OCHOBHI paBmia 1udepeHIlitoBaHHS. 3 2 1
INoximHa cknameHoi QyHKIii.
20 Io6ynoBa rpadikiB (yHKIIiH 3a TOTTOMOTO0 MOXiTHOI. 3aCTOCYBaHHS MOX1IHOT 10 3 5 1
PO3B’sI3yBaHH;I MPHUKJIATHHUX 3a]a4.
21 [epsicHa Ta ii BracTnBoCTi. HeBu3HaueHnit interpan. Tabmuns nepBicHUX QYHKITIH. 3 2 1
22 Kpuomniniitaa tpaneunis. Busnauenuii interpai, iioro reomerpuyanii Ta GismaHUR 3 2 1
3micT. OCHOBHI BIIaCTHBOCTI BH3HaueHOro iHTerpana. @opmyna Herotona-JleliOHina.
23 OOuucneHHs 1ol TIOCKUX (iryp, o0UnciIeHHs: 00’ €MIB TiJL. 3 2 1
24 3acTocyBaHHS iHTeTpasia J0 pO3B’s13yBaHHs MPUKJIIATHUX 3a/ad. 3 2 1
TI'eomerpist
Koopaunaru ta BekTopn
25 [psiMokyTHa crcTeMa KOOPIMHAT Ha TUIONIMHI 1 y IPOCTOP1; KOOPAUHATH TOYKH. 3 2 1
26 [NonsTTs BekTOpa, 1OTO KOOPAMHATH Ta JOBKUHA; PiBHI, KOJIIHEApH1, HOPMaJIBHI Ta 3 5 1
KOMIUTaHapHi BekTopH. JIiHiHHI onepaltii Hal BEKTOpaMHu.
27 CkassipHuii 1oOyTOK BEKTOPIB Ta oro BracTHBOCTI. KyT Mixk BekTopamu. Poskiiaz 3 5 1
BEKTOpa 32 JBOMA HEKOMiHEapHIUMHU BEKTOPAMH.
28 PiBHsIHHS TIpsIMO1, KOJIa, TUTOIIMHY 1 chepH. 3 2 1
Crepeomerpis.
29 Axciomu crepeomerpii. IIpsiMi Ta TUTOLIMHI y IPOCTOPI. 3 2 1
30 MHororpaHHUKH Ta Horo eneMenTH. [Ipusma. 3 2 1
31 Mapaneneninen. [Tlipamina, 3pizana mipamiga. [lnoima moBepxHi i 06’ em. 3 2 1
32 @irypu obepranns. Huniaap. IT1oma moBepxHi i 00’ em. 3 2 1
33 Komnyc, 3pizanwuii konyc. [lnoira noBepxHi i 00’ eMm. 3 2 1
34 Cdepa, xymst Ta 11 yacTHHU (KYIIHOBUI CETMEHT, KYITbOBHI CEKTOP, KYIIHOBHH IT0SIC). 3 2 1
[Tnomra noBepxHi cdepu, 06’emu Kymi Ta ii yacTHH.
35 KombiHariii MHOTOrpaHHUKIB 1 TiN1 06epTanHs. 300paskeHHs Diryp. 3 2 1
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EneMenTH KOMOiHATOPUKH, MOYATKH Teopii iiMoBipHOCTEH
36 EnemenTtn kombinaropuku. [lepectanoBky, po3minieHHs, koMmOiHamii (0e3 MOBTOpeHb); 2 1
KOMOIHaTOpHI paBwiIa CyMH Ta TOO0YTKY.
37 Bunankosa noais. BinHocHa yacrota nopii. Kinacuune o3HaueHHs1 iIMOBIPHOCTI nopil 3 2 1
38 BubipkoBi XapaKTepUCTUKH PAAIB TAaHUX: pO3Max BUOIpKH, MO/Ia, MeliaHa, CEpEIHE 15 1 05
3HaueHHs. [padiune npencrasnenss inpopmaii mpo BUOIpKY. ' '
39 Konrponbna pobora Ne 3 6 0 6
40 JomarnHe 3aBnanasa Ne 2 8 0 8
41 Konrponsaa podota Ne 4 6 0 6
Yceboro 3a II cemectp 132,5 75 57,5
Yceboro 265 150 115
2.2. Camocriiina (inauBigyajbHa) podoTa ciayxaua, ii 3MicT Ta o0csr
Neo . RV
s/ 3mMicT camocriiiHol podoTH ciyxaya O6csar CPC (ron.)
1. OnparttoBaHHs TEOPETUYHOTO Marepiany 30
2. [TixroToBKa O MPaKTHYHUX 3aHATh 45
3. I[TinroroBKa 710 KOHTPOJIBHUX POOIT 24
4. BuKOHaHHS TOMAITHBOTO 3aB/JaHHs, KOHTPOJIHHOT (JIOMAIIIHBO1) pOOOTH. 16
Ycboro 3a HABYAJIBHOK AU CIUTLIIHOIO 115

2.3.1. Jlomamine 3aBAaHHS
JomaiHe 3aBnasHHd (/13) 3 AMCUMIIIIHM BUKOHYETHCS 3 METOIO 3aKpIIJIEHHS Ta MOTIUOIEHHS
3HaHb Ta BMiHb, HA0YTHX CIyXaueM y Ipolieci 3aCBOEHHS HAaBYAJIbHOT'O MaTepialy JUCIUILIIHH.
Bukonanus, odpopmieHHs /I3 3aiiicHIOEThCA ciyxaueM B IHAMBiAyaJdbHOMY MOpsaky. Yac,
noTpiOHUH 1151 BUKOHaHHS /{3 — 10 16 romuH camocTiiiHOT poOOTH.

J31  3akpiruieHHs] BUBUEHOTO Marepiaiy 3a po3ziiom: «ParionanbHi piBHSHHSL, HEPIBHOCTI Ta
CHCTEMH BUIIUX CTEMEHIBY.
32  3axpinuieHHs BUBUEHOTO Marepiany 3 po3ninis: «Koopaunatu ta BekTopm», «CTepeoMeTpis.

2.3.2. KonTpoJabHa po6oTa
KoHTposibHI pOOOTH 3 AWCHMILIIHM BUKOHYETHCS Yy IIEpUIOMY Ta JPYroMy CeMecTpax,
BIJITIOBIZHO /10 3aTBEPIKEHUX B YCTAHOBJICHOMY IMODPAIKY METOAWYHMX PEKOMEHJallii, 3 MeTOI0
3aKpINJIEHHS Ta NOMIMOJIEHHS TEOPETUYHUX 3HaHb Ta BMiHb CllyXaua [IPU BUBUYEHHI IUCLUILTIHU.
Yac, noTpiOHUMN AJ11 BUKOHAHHS KOHTPOJIBHUX POOIT cKiaaae 24 roquHU caMOCTIHHOT poOOTH.
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KPNel Temu: «MuoxuHu, uncna, Bupasmn», «DyHkuii Ta ix rpadikun», «PiBHSHHSA, HEPIBHOCTI i 6
CHCTEMH IIEPIIOTO Ta IPYTOro CTETIEHIBY.

KP Ne2  Temu: « Tpuronomerpis», «[Inanimerpisi». 6

KP Ne3 Temu: «lIppamioHanbHi, TOKa3HHKOBi, JOrapu(MidHi pIiBHSHHS, HEpiBHOCTI Ta ixHi 6
CHCTEMU».

KP Ned  Temu: «Yucnosi nocnigoBaocTi. [loxinHa dyHKIii, meppicHa 1 BU3HAUCHHUI 1HTErpai. 6

3. HABYAJIBHO-METOANYHI MATEPIAJIA 3 JUCIUIIJITHA

3.1. Meronu HaBYaAHHS

[Ipu BUBUEHHS HaBYAIBbHOI IUCHUIUTIHA BUKOPHCTOBYIOTHCS HACTYITHI METOAM HAaBYaHHS:

— MOSICHIOBAJIbHO-UIIOCTPAaTUBHUM ~ METO[: BHUKJIAJad  OPraHi3oBy€  CIpUHMaHHA  Ta
YCB1IOMJIEHHS 1H(opMallli, a ciryxaul Il CpuiiMaloTh, OCMHUCIIOIOTH 1 3al1aM’ ITOBYIOTh;

— MeTo[ MpoOJIEMHOr0 BHUKIAAy: BHUKJIazad (OpMyIIoe IpodieMy, a ciayxadl MOETarHO
BHUPIIIYIOTh ii Mg HOro KepiBHUITBOM (NPH I[bOMY IOETHYETHCS PENPOAYKTHBHA W TBOpYA
JSTBHICTB);

— pEeNpOAYKTUBHUI METOJ: CiIyXaul BUaThCs 3aCTOCOBYBATH 3HAHHS 32 3Pa3KOM;

— OCHIJHUIBKUNA METOA: BUKJIAAa4y CTaBUTh MEepeJl ciayxadyaMu IpoOseMy, a BOHM CaMOCTIIHO
BHUPIIIYIOTH 1;

- METOJI MO3KOBOI aTaKM: CIyXadl BUCIOBIIIOIOTh HIOHAHOUIBIIY KIJIBKICTh 17€H 32 HEBEIUKUN
MIPOMIXKOK Yacy, 0OrOBOPIOIOTH iX, a TAKOXK KJIACH(IKYIOTh;

- KpYIJIMH  CTIJI: CiIyXadl CTaBjsATh OOIPYHTOBAaHI NMHUTAHHS 3 TEMH, IO OOrOBOPIOETHCA,
apryMeHTYIOTh MiIXOAM 10 IXHHOIO BHpIIIEHHS, a TaKOX pO3MOBIJAIOTh PO JOCATHEHHS Ta
MIOMUJIKH;

- AMCKyCisl: MoOimi3amii NpakTMYHUX 1 TEOPETUYHUX 3HaHb ClIyXayiB, iX MOIVSAIB Ha
KOHKPETHI CITipHI TUTaHHS, 110 PO3IIAIAI0ThCS;

- CUTyallilHUHM aHami3: choyxadi O3HAaHOMIIIOIOTBCA 3 OINUCOM MpPOOJEeMH, CaMOCTIHHO
aHAJ3yI0Th CHUTYAIlil0, JIarHOCTYIOTh MpOOJeMy ¥ BHUCIOBIIOIOTH BJACHI i€l Ta pIlICHHA B
JUCKYCII.

JlouiabHO BUKOPHCTOBYBATH TE€CTOBI 3aBJaHHS Pi3HOI (GOPMH 1 PI3HOTO CTYMEHS CKJIATHOCTI
HE TUIBKM SIK KOHTPOJIbHY (opMy TMepeBipKM 3HaHb, yMiIHb 1 HaBHUYOK CIyXayiB, ajie SsK
NPONYKTUBHUM HaBUATBHUN TPUKOM.

3.2. PexomeH/10BaHa JliTeparypa

Ba3oBa Jiteparypa
3.1.1. Mep3nsak A.I. Marematuka. 5 knac: [migpyd.]/ A.T.Mep3msik, B. b. IlomoHchkuid,
M. C. {xip. — K. : I'imuasis, 2022. — 351 c.
3.1.2. Mep3msak A.I. Maremarnka. 6 kmac: [migpyd.]/ A.T. Mepsmsik, B. b. IlonoHcbkwid,
M. C. {xip. — K. : 'imuasis, 2023. — 209 c.
3.1.3. ber3I'.Il. Anrebpa : miapyd. [mas 7 k. 3araabHOOCBIT. HaBy. 3aki.] / I I1. bes3, B. beBs,
. Bacunnera, H. Bnagimiposa. — K. : OcBita, 2024. — 273 c.
3.1.4. Mep3msk A. I. I'eomeTpis : migpyd. [y 7 KJ1. 3araibHOOCBIT. HaBd. 3aki.] [/ A. I. Mep3isik,
M. C. dxip. — K. : T'imna3zis, 2024. — 273 c.
3.1.5. bes3I'.Il. Anrebpa 8 knac : [miapyd.] / I'. bess, B. bess, /I. Bacunnesa, H. Baanimiposa —
K. : OcBita, 2025. — 276 c.
3.1.6. Mep3msax A.I. Amrebpa. 9xkmac: [migpyd.]/ A.I. Mepsnsk, B. b. lononcekuii,
M. C. Sxip. — K. : T'imna3zis, 2017. — 272 c.
3.1.7. bypna M. L. I'eomertpis. 9 xnac : [minpyd.] / bypna M. 1., TapacenxoBa H. A. — K. : 3omiak-
EKO, 2017. - 244 c.
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3.1.8. Mep3msik A. . Anrebpa 1 mouatku anHamizy : [miapyd. mis 10 k1. 3arajJbHOOCBIT. HaBd.
3aki. : mpod. piBers] / A. I. Mep3nsk, [[. A. HomipoBcbkuid, B. b. ITononcekuii, M. C. Skip. — X. :
INimuazis, 2018. — 400 c.
3.1.9. Mep3mak A. I. Maremaruxka. 11 knac : [miapyd. A5 3araJbHOOCBIT. HaBY. 3aKJL : piBEHb
craunapty] / A. T. Mepamsik, JI. A. Homiposcebkuii, B. b. ITonoucekuit, M. C. Skip — K. : T'imHa3is,
2019. - 207 c.
3.1.10. Hemin €. I1. Anrebpa. 11 knac : [migpyd. A 3araTbHOOCBIT. HABY. 3aKJI. : aKaJleM. PiBCHb,
npod. pisens] / €. I1. Henin, O. €. lonrosa. — X. : I'imuazis, 2011. — 448 c.
3.1.11. Hemnin €. I1. Anrebpa i mouatku anamizy. 10 kmac: [migpyd. 1 3arajJbHOOCBIT. HaBd.
3akJ. : mpod. piBens| / €. I1. Hemin. — X. : I'imuaszis, 2018. — 272 c.
3.1.12. Henmin €. II. Teomerpis. 11 kmac : [miapyd. : npodineHuid piBens]|/ Hemin €. 11,
Honrosa O. €. — X. : Bug-Bo «Panok», 2019. — 208 c.
3.1.23. YHHOSO. TecroBuii 3ommT 3 Matemaruku. 3HO-2015. — 16 c.
3.1.24. YIIOAO. TecroBuii 3ommT 3 MmaTemaruku. 3SHO-2016. — 16 c.
3.1.25. YIHOAO. Tecrouii 3ommT 3 MmaTtemaruku. 3SHO-2017. — 16 c.
3.1.26. YIIOAO. Tecrouii 3ommT 3 Mmatemaruku. 3SHO-2018. — 16 c.
3.1.27. YHHOSO. TecroBuii 3ommT 3 Mmatematuku. 3HO-2019. — 16 c.
JlonomizkHa JiiTteparypa

1. M. P. Deisenroth, A. A. Faisal, C. S. Ong (2020). Mathematics for Machine Learning.
Cambridge, UK: Published by Cambridge University Press. P.411.
2. Jlomonoc JI. M. Enementu inTerpansHoro uuciensus / JI. M. Jlomonoc, H.II. Mypanoga,
T.T. Ilonsaaceka. — K. : HAY, 2007. - 52 c.
3. Omiitnuk O. II. Cucremu mniHiifHMX anredpaiyHUX piBHAHB : [HaBY. Meronm. mocib.] /
Oumitinuk O. I1., Omiitauk C. B., Punos A. B. — K. : HAY, 2007. — 84 c.
4. Penera B. K. 3anmaui 3 mapamerpamu / Penera B. K., Knemmnst H. O., Penera JI. A. — K. :
KMVIIA, 2007. — 120 c.
5. IlImaxos I. II. Maremaruka. Pamionansni ¢ynkuii / 1. II. HImakos, JI. B. Augpomyk. — K. :
KMVIIA, 2007. - 103 c.

3.2. Iudopmauiiini pecypcu B InTepHneri
1. HapuanbHO-MeTOAMYHMI KOMIJIEKC 3 MmaTemaTuku. HaykoBa 6i6mioreka KAI (M. Kuis, mp.
JIro6omupa I'y3apa, 1) / Enekrponnnii pecypc]. — Pexxum noctymy: http://www.lib.nau.edu.ua/elbook
2. Maremaruka. [Iporpama 30BHimHBbOrO He3ajexHoro oriHtoBanHsa (3HO) 2020 poky. Haka3
MOH Ne 696 Bin 26 uepBHs 2018 poky «IIpo mporpamMu 30BHIIIHEOTO HE3aJSKHOTO OILIHIOBAHHS.
. [Enextponnuii pecypc]. — Pexxum goctyny : http://testportal.gov.ua/progmath/
3. Epyaut.Her. KoHCIieKTH ypOKiB, ClieHapil BUXOBHHX 3axomiB, migroroka mo JIITA ta HMT 2025. ]. —
Pexxum nocrymy : https://erudyt.net/elektronni-pidruchniki/vishha-matematika/dubovik-
yurik-vishha-matematika.html

4, PEUTUHTOBA CUCTEMA OIIHIOBAHHA HABYTHUX
CIIYXAYEM 3HAHDb TA BMIHb

OniHIOBaHHS OKPEMHUX BU/IB BUKOHAHOI CllyXaueM HaBYaJIbHOI poOOTH 3111 CHIOEThCS B Oanax
BIIIOBIIHO 0 TaOi. 4.1.
4.1. OCHOBHi TepMiHHU, TOHATTSH, 03HAYEHHS
4.1.1. Peiimune (peiimunzoea ouinka) — 1€ KIUTbKICHa OIlIHKa JOCATHEHb CiIyXada, IO
3milicHIOETbCA 32 60-0albHOI0 IIKAJIOK B NpOLEeci BUKOHAHHSA HHUM CYKYHMHOCTI HaBUYaJIbHUX
3aBJIaHb.
4.1.2. Peiimunzosa cucmema ouintosanns (PCO) — 1e cucrema BH3HAYEHHS SKOCTI BHKOHAHOI
CIIyXa4deM YCIX BHJIIB ayIMTOPHOI 1 CAaMOCTIHHOT HaBYaJbHOT pOOOTH Ta PiBHSI HAOYTHX HUM 3HaHb 1


http://testportal.gov.ua/progmath/
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BMiHb IUIXOM OLIHIOBaHHS B Oanax pesynbrariB 1iei podotu. PCO mnepenbauae BUKOPHCTaHHS
BXiJHO1, MTOTOYHOI, KOHTPOJIBHOI, MiJICYMKOBOI CEMECTPOBOI, MiJICYMKOBOI pIYHOI Ta ITiJICYyMKOBOI
aTecTaliiHOT PEUTHHTOBUX OIIHOK.

4.1.3. Bxiona peiimunzosa ouinka BU3HAYA€ThCs OalaMu, SKi CllyXad OTPHMYE 3a pe3yjbTaTaMu
BCTYITHOT'O TECTYyBaHHS, IO € 3arajbHUM Oa30BUM pIBHEM IMiJrOTOBKH CIIyXadiB 3a MpPOrpamolio
3araJbHOOCBITHHOI'O HABUAJIBHOIO 3aKJIa/ly, BUSBIISE OKpEMi MPOTrajJlHU B 3HAHHSAX 1 BMIHHSX.

4.1.4. I[lomouna peitmunzoea oyinka BU3HAYAEThCS OaaMu, SIKi CIyXad OTPUMYE 3a pPe3yJibTaTaMH
pi3HUX (OPM MUCEMOBOT'O KOHTPOJIIO, YCHOT'O ONUTYBAaHHS, TECTYBAHHS HAa MPAKTUYHUX 3aHATTAX.
4.1.5. Konmponvna peitmunzoga oyinka BU3HAYAETbCS 3a PE3yJbTaTaMH BUKOHAHHS TEMaTHYHUX
MUCbMOBHMX KOHTPOJBHUX POOIT i3 meBHOI Temu (po3miny): (Ne 1, Ne 2 — y I cemectpi, Ne 3, Ne 4 —
y II cemecTpi) i gomamHix 3aBnanb (Ne 1 —y [ cemectpi Ta Ne 2 — y II cemectpi).

4.1.6. ITiocymkosa cemecmposa peiimunzoéa OyiHKa BU3HAYAETHCA SIK CEpPeAHE apU(pMeETHYHE 32
pe3yiabTaTaMHU KOHTPOJIBHUX PEUTHHIOBUX OLIIHOK i3 ypaxXyBaHHSAM I1OTOYHOT PEHTUHIOBOI OLIIHKH.
4.1.7. Iliocymkosea piuna pelimunzo6a OuyiHKa BU3HAYAETHCS SK cepeaHe apu(MeTHUHE 3a
pe3yIbTaTaMH CEMECTPOBHUX PEHTHHIOBUX OIIHOK.

4.1.8. Iliocymxoea amecmauiitna peiimun206a OYiHKa BU3HAYAETHLCS 32 pe3yIbTaTaMU BUKOHAHHS
BUITYCKHOTO ek3aMeny. Lle (hopma miicyMKOBOr0 KOHTPOJIIO 3aCBOEHHS CIIyXaueM TEOPETUYHOrO Ta
IPAaKTUYHOIO Marepiady 3 OKpeMOi HaBYaJIbHOI AMCLUIUIIHYU 32 HABYAJIbHUH PIK.

4.2. llopsiiok OLiHIOBAHHS HAOYTHX cJdyXayeM 3HAHb Ta BMiHb

4.2.1. OuintoBaHHs HaOyTHX 3HaHb Ta BMiHb CJIyXauiB 3/1iCHIOETbCA 32 60-0aIbHOI0 CHCTEMOIO.
4.2.2. OuiHIOBaHHS HaBYaJbHOI POOOTH ciiyxaua 3/11iCHIOEThCs B 0ajiaX B1IMOBIAHO 10 Ta0. 4.1.

Tabnuys 4.1
Ominka 3a Ouinika
HAaIlIOHAJTBHOIO PiBenn s Iganax Kpwurepii oniHtoBaHHS HAaBYaJIBHUX JOCSTHEHD
IIKAJIOK0

HezanoBineHo |I. [louatkoBwmii [1-14  [Crnyxau:  posmi3Hae OOWH 13  KUIBKOX  3allpONOHOBaHUX
MaTeMaTUYHUX O0O0’€KTiB (CUMBOJNIB, BHPa3iB, T'COMETPHYHHUX
¢iryp TOIIO), BUAUIMBINN HOTO cepel] iHIIWX; YUTAE 1 3alUCcye
yyclia, IMEpenucye JaHuid MaTeMaTUYHUM BuUpas, Qopmymy;
300parkae HaWOpoCTilm reoMeTpuuHi ¢irypu (Mamroe eckis);
BUKOHYE OJHOKPOKOBI Hii 3 uyHCIaMu, HaWMIPOCTILIMMHU
MaTeMaTUYHUMHU BUPa3aMH; BIIi3HA€ OKPEMi MareMaTu4Hi 00’ €KTH
1 TIOSICHIOE CBil BHOIp; CHiBCTaBjIs€ JaHi abo CIOBECHO OMKCaHi
MaTeMaTH4Hi 00’ €KTH 3a iX CYTTEBUMH BJIACTHBOCTSMHU.

3amopineHo  |II. Cepemniii  |15-30 [Cimyxau: BIATBOpIOE O3HAYeHHS MaTEeMAaTHYHUX TMOHATH 1
(GOopMyITFOBaHHS TBEpPIKCHb, HA3UBA€E E€JIEMEHTH MaTeMaTHYHUX
00’ €KTiB; QOpMYITFOE JIesIKi BIACTUBOCTI MaTeMaTHYHUX 00’ €KTIB;
BHKOHYE 3a 3pa3KOM 3aBJaHHS O0OB’S3KOBOTO PIBHS; LIIOCTPYE
O3HAYeHHsI MAaTeMaTWYHUX IIOHATh, (POPMYIIOBAaHb TEOpPEM i
NPaBIJI BUKOHAHHS MaTeMaTHYHHUX i MPUKJIAJAMH i3 TOSICHEHb
BUKJIaJa4a abo MiIpyYHHKA; PO3B’sI3y€ 3aBJaHHS 00OB’s3KOBOTO
pIBHS 32 BIJIOMHMH aJTOPUTMAMH 3 YAaCTKOBUM MOSICHEHHSM;
CaMOCTIHHO PO3B’s3ye 3aBIaHHSA OOOB’SI3KOBOI'O  PiBHA 3
JIOCTATHIM HOSICHEHHSIM; 3aIICYy€ MaTeMaTUIHUN BUpa3, GopMyiry
3a CJIOBECHUM ()OPMYJIFOBAHHSIM 1 HABITAKH.
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OriHkKa 3a
HaIllOHAJILH OO
IIKAJIOIO0

PiBens

Ouinka
B Oanax

Kpwurepii oniHtoBaHHS HAaBYAJIBHUX AOCSTHEHD

Jlobpe

1. JocrartHii

31-45

CiTyxau: 3aCTOCOBYE O3HAYCHHS MAaTeMAaTHYHHUX IOHATh Ta IX
BJIACTUBOCTEW UIs PO3B’A3aHHS 3aBJaHb y 3HAHOMHX CHTYAIIisX;
3HAE€ 3aJEKHOCTI MK €JIEMEHTaMH MaTeMaTH4YHUX 00’ €KTiB;
CaMOCTIHHO BUMpaBJsS€ BKazaHi HOMY TIOMWJIKH, PO3B’SI3y€
3aBJaHHsA, INependadeHi Mmporpamoro, 0e3 ITOCTaTHIX IMOSCHEHB;
BOJIOJI€ BHM3HAYEHUM IPOrpaMoO0 HAaBYAJIBHMM Marepiajiom;
pO3B’sA3y€ 3aBHaHHs, mNepeadaueHi MpPorpamor0, 3 YacTKOBUM
MOSICHEHHSIM; YaCTKOBO apryMEHTY€e MaTeMaTH4YHI MipKyBaHHS U
PO3B’sI3yBaHHs 3aB/IaHb; BUILHO BOJIOJII€ BU3HAYEHUM IIPOTPaMOI0
HaBYaJbHUM MarepiajoM; CaMOCTIHHO BHUKOHYE 3aBJaHHS B
3HAOMUX CHTYalisX 13 JOCTAaTHIM IOSCHEHHSM; BHUIIPABIISIE
JIONYIIICHI TTOMUJIKH, TIOBHICTIO apryMeHTye OOIpYHTYBaHHS
MaTeMaTHYHAX TBEPIDKEHB;, PO3B’S3y€ 3aBOaHHS 3 JIOCTaTHIM
HOSICHEHHSIM.

BigMinHO

IV. Bucoxkuii

46-60

3HaHHS, BMIHHS W HaBUYKH cllyxadya ITOBHICTIO BiJITOBialOTh
BUMOTaM MpOrpamMH, 30KpeMa, ciyXad: YCBIJIOMIIIOE HOBi IS
HBOTO MaTeMaTH4Hi (akTu, ijei, BMie NOBOIMTH mependaveHi
OporpamMor0  MaTeMaTUYHI  TBEp/KCHHS 3 JIOCTaTHIM
OOTpYHTYBaHHSM; IIii KEPIBHUITBOM BHKJIaJadya 3HAXOIUTh
Jokepena iHdopMallii Ta caMOCTIHHO BUKOPHCTOBYE iX; PO3B’s3y€
3aBIaHHS 3 MOBHUM TMOSICHEHHSM i OOTIPYHTYBaHHSIM; BiNBHO 1
MPABUJIBHO BHCJIOBIIIOE BIAMOBIAHI MaTeMaTH4Hi MIpKyBaHHS,
MEPEKOHJIMBO apryMEHTYy€e iX; CaMOCTIIHO 3HaXOIUTh JDKepena
iHdopMallii Ta Tparroe 3 HUMU; BUKOPUCTOBYE HAOyTi 3HAHHSA 1
BMIHHS B HE3HaWOMHX [yl HbOTO CHTYAIlisIX; 3HA€ rependoaveHi
MPOTrpaMoI0 OCHOBHI METOAM PO3B’sA3aHHS 3aBJaHHS 1 BMi€ iX
3aCTOCOBYBaTH 3 HEOOXiIHMM  OOIPYHTYBaHHSIM;  BHUSBIISIE
BapiaTMBHICTh MHCJICHHS 1 palliOHANBHICTE Y BHOOpI CIOCOOY
PO3B’A3aHHSI MaTeMaTW4yHoi MpoOJEeMH; BMi€ y3araJbHIOBaTH W
cUCTeMaTu3yBaTd HaOyTi 3HaHHS, 3JaTHUH 10 PO3B’sI3yBaHHS
HECTaHJIAPTHUX 3a/1a4 i BIIPaB.
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