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2. MeTa Ta 3aBJaHHSA HABYAJbLHOI JUCIHUILIIHA

2.1. ®opMmyBaHHS 3HaHb Ta BMiHb, BU3HAYEHHX OCBITHBO-NIPOQECIHOIO MpOorpamoro, 3a
CYKYIHICTIO Ta piBHSAMH iX cpOPMOBAHOCTI, HEOOXITHIUMH JJIsi BUPILICHHS NPOQeCiifHuX 3aBIaHb.

HaBuanpna mucumrorina “ Buma marematuka ~ 3a0esnedye HAOyTTS TEpETideHUX HUXKUIE
KOMIIETEHTHOCTE Ta JOCATHEHHS NPOTPaMHUX pEe3yJIbTaTiB HaBYaHHS Yy BIAMOBIAHOCTI [0
OCBITHBO-TIPOQECiifHOT TpOrpamH.

JlaHuii Kypc € MIATPYHTSIM Ul HOJAJBIIOI0 CaMOPO3BUTKY 3400yBayiB BUILOI OCBITH Yy
MaiiOyTHIN npodeciifHiil Kap’epi, O BiAMOBIA€ OHIET 3 3arallbHUX KOMIIETEHTHOCTEH 32 OCBITHIM
CTaHJapTOM.

Cunalyc CKIIaJieHO BIAMOBIAHO 10 BUMOT OCBITHBO-IIPO(ECiiHOT MporpamMu MiAroTOBKU OCBITHBO-
KBaJTiQikaliitHoro piBHs O6akanaBp, Talxy3b 3HaHb 25 BoeHHI Hayku, HalliOHaJIbHA Oe3meka, Oe3rnexa
JIep>KaBHOTO KOPJIOHY.

3. 3MicT HABYAJBLHOIT JUCIUILIIHHA

Nel. Jiniitna anzeopa.

Cucremu JiHIHHUX piBHSHb. MaTpuii Ta omnepauii HaJ MaTpUIIMH. BU3HAUHUK MaTpwili,
oOuncieHHs BU3HA4YHMKIB. Panr martpumi, teopema Kponexepa-Kanmemm. [ToOynoa oGepHeHOT
MmaTpuili. Po3B's3anHs cuctem niHiHUX piBHAHB MeTonamu ['ayca, Kpamepa, MaTpu4HUM METOIOM.

CucremMu KOOpAMHAT B HarjsiAHOMY IpocTopi. Bekropu. HanmpsiMHI KOCHHYCH Ta JTOBXHHA
BekTopa. JliHiiiHi omeparii Hax Bekropamu. IIpoekuis Bekropa Ta i1 BiacTuBOCTI. Po3kiamanus
BEKTOpa Ha KOMIIOHEHTH. ba3uc, MOHATTA mNpo n-BUMIpHHMH mpocTip. Matpuns nepexony,
nepeTBopeHHs KoopauHat. JliHiliHI omepanii HaJ BeKTOpaMu y KoopauHatHid ¢opmi. Ilomin
BiJpi3Ka y naHoMy BinHomeHHi. KoopauHatu nientpa mac. CkansipHuil 100yTOK BEKTOpiB Ta HOTo
BJIACTUBOCTI. BekTOpHMII HOOYTOK BEKTOpIB Ta WOr0 BIACTUBOCTI. 3aCTOCYBAaHHS CKAJIAPHOTO Ta
BEKTOPHOTO AOOYTKiB. 3MilIaHu#i 100yTOK BEKTOPiB, HOTO BIACTUBOCTI Ta 3aCTOCYBAaHHS.

Ne2. Ananimuuna zeomempis.

[TousATTS, PO PiBHAHHS NOBEPXOHH Ta JiHINA. Chepruuna noBepxHs Ta ii piBHAHHA. PiBHAHHS
Kousia. PIBHSIHHS TUIOIIMHM, 110 MPOXOAMThH Yepe3 JaHy TOUKY MEepHeHIUKYISAPHO JTaHOMY BEKTOpY.
3arasibHe piBHSAHHS IJIOUIMHU Ta HOTO JOCITIJKEHHS. PIBHIHHS IUIOMIKMHY, 10 IPOXOIUTH Yepe3 TpU
JaHUX TOYKW. PIBHSHHS IUIONIMHY Y BiJpi3Kax HA KOOPJAWHATHHX OCAX. BiJCTaHb Bil TOYKH O
wiomuHU. KyT MiXk 1BoMa IUIomKHAMH. Y MOBHU HapasIebHOCTI Ta MEPIEHINKYIISPHOCTI TUIOIIUH.

BekropHe, kaHOHIYHE Ta MapaMeTPUYHE PIBHSHHS MPSAMOi y mpocropi. PiBHAHHS mpsMoi,
10 MPOXOAMTH Yepe3 MBI JaHI TOYKH. 3arajbHi pPIiBHAHHA mpsiMoi y mpoctopi. Ilepexin Bin
3arajJibHUX piBHSAHBb 10 KaHOHIYHUX. KyT MiDX HpSAMHUMH y TpOCTOpi. YMOBH MapasiebHOCTI Ta
NEPIEHANKYIAPHOCTI NpsAMUX. BifcTanb Bil TOYKH 10 IPSIMO].

KyT Mi TpsIMOIO Ta TUIOIIKMHOK. YMOBHU NMapaieabHOCT] Ta NEPIEeHANKYIIPHOCTI MpsAMOi Ta
TUIOMKHY. PIBHAHHS NpsAMOi, 110 JEXUTh Ha KOOPAWHATHIN IUIOIIMHI: 3arajibHe PIBHAHHA Ta HOTO
JOCIHIJKCHHS; PIBHSAHHS y BiJpi3KaX Ha KOOPAWHATHUX OCSX; PIBHSAHHA MPSMOI, IO MPOXOAMTH
yepes /IBi JaHl TOYKH, PIBHSHHS MPSIMOi 3 KyTOBUM KOE(IIliEHTOM.

KpuBi npyroro mnopsaky. Eminc Ta #oro kaHoHiuHe piBHAHHSA. [loOymoBa emimca.
Excrnentpucurer i ¢opma eminca. ['imepbona ta 1 kKaHOHIUHE PiBHSHHS. ACHUMIITOTH TinepOosH,
eKCIIeHTpHUCHUTET TinepOoinu, nodyaosa rinepoonu. [lapabomna Ta 1 kaHOHIUHE PIBHAHHA, MTOOYA0BA
napaboIH.

[uninapuyuni noBepxHi. [ToBepxHi o6epTanHs Ta ix piBHAHHA. [loBepXHi APYroro Nopsaky.

OCHOBHI TMOHATTA CQEpPUYHOI TPUTOHOMETPIii, BIACTHBOCTI CHEPUYHHX TPHUKYTHHKIB.
Teopemu (cuHYCiB, KOCHHYCIB, KOTAaHTEHCIB, II'ITH eJeMeHTiB). Po3B’s3anHHs chepruHux
TPUKYTHHKIB.

Ne3. Becmyn 00 mamemamuunozo ananizy.
MHoXuHU, [ii HaJ MHOXHHAMH, YHCIOBI MHOXXWHHM, YHUCIOBI TPOMDKKHA 3araibHe
BU3HA4YeHHS (YHKII, BU3HaYeHHA (DyHKIIT ofHiel 1 GaraThOX 3MiHHHMX, YMCIIOBI IOCIHIJTOBHOCTI.



BrnactuBocTi (0OMEXEHICTh, MAapHICTh, HEMAPHICTh, MEPIOJUYHICTh, MOHOTOHHICTB). CKiamgHi i
obepHeHi pyHKII.

I'panuns mocmimoBHOCTI 1 ¢yHKUii oaHOI 3MiHHOI. ['eoMeTpWYHMH 3MICT TpaHMIIL.
[TommpeHHs! MOHATTA I'paHUIll Ha BUMAJ0K HeCKiHUeHHOCTI. ['panuns QyHKuii 6araTbox 3MiHHHX.
BrnactuBocti 30i1kHHX mociimoBHOCTEeW ((yHKIH): €IHICT TpaHHili, oOMexeHicTb. Teopema
I'yp’eBa. HeckiHyeHHO Malli Ta HECKIHYEHHO BeNHUKI mociigoBHOCTI (¢yHkuii). BractuBocti
HECKiHYeHHO Manux. Kpurepiii icHyBaHHs rpaHuii. Teopema mpo 3B'SI30K HECKIHUEHHO MaJIUX Ta
HECKiHUYEeHHO BenuKuX. OCHOBHI TE€OPEMH PO I'paHUIIi: TPaHUL CyMH, 100yTKY, YacTku. Teopema
Betiepmtpacca. Yucno e. Harypanbhai norapudmu. HemepepBHicTh (yHKIH ofHi€i 3MiHHOI.
OnHoOiYHa HEMEePEePBHICTh. TOUYKU po3puBY. HenmepepBHICTh OCHOBHUX €JIeMEHTapHUX (DYHKITIH.

N —BuMipHa KyJ1s1, chepUYHHIA OKLT TOUKHU Yy 7 — BUMIPHOMY IIPOCTOPI, BIAKPHTI 1 3aMKHEHI1
MHOXHMHM. ['paHuns i HemepepBHICTh (YHKIIH Oaratbox 3MIHHUX. BIacTHBOCTI HemepepBHUX
¢yukuii. [Ipupict HenepepBHUX (YHKIIIHN.

Ned. /Tughepenuyianvue yucnenns.

[Moximui ¢yHKIIi omHiei Ta OaraThboX 3MIHHHX. ['€OMETpUYHHMI Ta MEXaHIYHHNA 3MICT
noxingHoi. Iloximna ckmagHoi ¢yskuii. Iloximna obGepHenoi ¢ynkmii. [loxigHa oOepHEeHHX
TpuronomerpuuHux (yHkuiii. IloxigHa creneneBo-noka3HukoBoi QyHkuii. ['imepboniyni ¢yHKii
ta ix moximHi. Tabmuus moxigHux eneMmeHTapHuX ¢yHkuid. HenepepBHicTh nudepenuiiioBanoi
¢ynkuii. [Tapamerpuuna gynkuis. [ToxinHa napaMeTpuyHoi GyHKIII.

[ToxinHi BUIIMX MOPAKIB OnHIET Ta OaraThox 3MiHHUX. Teopema IlIBapua. [Ipyra moxinHa
napameTpuuHoi ¢yHkii. JudepenuiiioBani GpyHkuii oaniei 3minnoi. Audepenuian ¢pyHkuii ogHiei
3MIHHO{, HOT'0 BIIACTUBOCTI Ta 1 3aCTOCYBaHHSI.

HudepenuiiioBani ¢yHkuii O6aratbox 3MIHHMX. YacTMHHUN Ta NOBHHHA nudepeHmian
¢ynkuii Oaratbox 3MiHHUX. JudepenuiiioBani Qynkuii. JudepenuitoBanus ckiagHoi (QyHKIT
6araTboX 3MIHHUX. 3aCTOCYBaHHs OBHOTO nudepeniiana. Jliniiina intepnossmis. HesBHa GpyHkis
Ta 11 nudepenniroBanss. Judepenniany BUIMX NOPAKIB QYHKIIT 0/1HI€T Ta 6araTboX 3MiHHUX.

Bekrop-pyHkuis ckamngpHoro aprymenty. ['panuus, HenepepBHicTb. [loximHa BeKTOp-
GyHKIT, TEOMETPpUYHHA Ta MEXaHIYHUK 3MicT TOXigHOi. PiBHSHHS HOTHYHOI mTPsSMOI 1O
POCTOPOBOi KpUBOi. PIBHAHHS HOpMaNbHOI IJIOMIMHU. J{OBXHHA ITyru KpUBOI Ta ii audepenuia.
KpuBusHa miuockoi kpuBoi Ta 11 obuncnenHs. Paniyc ta kpyr kpuBu3HuU. IloxinHa 3a HampsMKOM.
I'panieHT Ta ioro BiacTUBOCTI. PIBHAHHS TOTUYHOI IUIOIIMHY Ta HOPMaJi 1O TOBEPXHi.

Teopemu @epma, Pomns, Jlarpamxka, Komri. IIpaBuno Jlomitans. O3Haku MOHOTOHHOCTI
¢bynkuii oxniei 3minHOT HeoOximHa ymoBa ectpemymy (yHKINI ofHiei Ta OaraThoX 3MiHHHX.
JlocTaTHi O3HaKM eKCTpeMyMy (QYHKLIi ojHI€l Ta OararbOX 3MIHHHUX. YMOBH BiJ’€MHOCTI 1
JI0AAaTHOCTI Apyroro nudepeniany. OMyKiIicTh, BTHYTICTh KPHBOI Ta TOYKH MEPETUHY. ACUMIITOTH
rpadika ¢yHkmii ogHiel 3MiHHOT. YMOBHUI ekcTpemyM. Dynkiis Jlarpamka. Meron HaltMeHIINX
KBaJIpaTiB.

KommnekcHi yucna ta naii Hax HUMH B anreOpaidyHii Ta TPUTOHOMETPUYHIM (opmax.
®opmynu Myaspa. @opmyinu Eiinepa. Muorousnen i #ioro kopeni. Teopema be3y, ocHoBHa Teopema
anreOpu. po3KJIalaHHs] MHOTOWIEHA HA MHOYKHHKH.

NeS. Hesu3znauenuii i eusnauenuil inmezpaiu ma ix 3acmocyeanHs.

[TepBicHa Ta HeBM3HAUYECHWH iHTEerpaj. BrmacTuBoCTI HeBH3HaueHOro iHTerpana. OCHOBHa
TaONUI IHTErpasliB. 3aMiHa 3MIHHOI, IHTETpyBaHHs YaCTUHAMHU. Y3arajbHEeHa TaOIHUIs IHTErpaliB.

InrerpyBanHsi enemMeHTapHUX ApoOiB. Pexypentna ¢opmyna. Po3knananHs MmpaBHILHOTO
pamioHanpHOrO Jpo0y Ha eneMeHTapHi. IHTerpyBaHHS pallioHanbHUX JpoOiB. I[HTEerpyBaHHS
TPUTOHOMETPUYHHMX BHpa3iB. YHiBepcajlbHa TPUTOHOMETPUYHA IiJCTAaHOBKA. I[HTEerpyBaHHS
ippalioHaJIbHUX BHpa3iB, TPUTOHOMETPUYHI MiJCTaHOBKU. I[IOHATTA mNpo IHTErpagu, L0 HE
MOJIAl0ThCS Yepe3 eneMeHTapH1 QyHKIII.

O3HaveHHs BU3HAUEHOTO iHTerpaia. BiacTuBoCTi BU3HAUEHOTO iHTErpaa.



Teopemu npo ouiHKY iHTerpaniB. Teopema mpo cepenne 3HaYeHHs (YHKILIT OHi€T 3MIHHOI.
Busnauyenuii iHTerpan 3i 3MiHHOIO BEpXHBOIO TpaHulelo, Teopema bappoy. @opmyna HproToHa-
JleiiOHima. 3aMina 3MiHHOI, IHTEIPYBaHHS YaCTHHAMHU.

HeBnacui interpanu. PiBHOMipHa 30DKHICTh. IHTerpamm, mo 3anexaTh BiJl MapaMmerpa.
Teopemu nudepeHitoBaHHS 1 IHTETpYBaHHS 3a MapaMeTPOM

V3aranbHeHHsT TOHATTS BHM3HAYCHHS BU3HAYCHOTO IHTETpany (KpHMBOMIHIWHI I1HTErpaiu,
noABiiHI iHTerpanu). OOYMCICHHS KPHUBOJIHIMHUX 1 MOJABIHHUX I1HTErpaiiB. 3B’SM30K MiX
KPUBOJIHIMHUMU 1 TOABIHHUMHU 1HTETpalaMi. ¥ MOBH HE3aJISKHOCTI KPUBOJIIHIMHOTO iHTErpaia Bix
HUIAXY IHTerpyBaHHs. Binmykanns ¢yHkuii 3a i1 TOBHUM TU(EpEHIIaToM.

Ne6 /Jughepenuianvui pienanns.

JudepenuianbHi piBHSAHHS MEPIIOTO MOPSIKY. 3arajbHi BIJOMOCTI Mpo Au(epeHIianbHi
piBHSHHS. 3arajbHi Ta YaCTHUHHI po3B sA3kM (iHTerpanu). 3amaya Komi. Teopema icHyBaHHS Ta
enuHOCTI po3B'sa3ky 3amaui Komii. Jlud. piBHAHHA 13 3MIHHMMH, IO BiJIOKpeMJIEHI a0o
BiTIOKpeMITIOIOThCS. Jud. piBHSHHS 3 OJHOPIAHOKO (YHKIIIEIO Ta Ti, IO 10 HUX 3BOAATHCS. JliHiiiHI
mud. piBHsHHA. PiBHsHHES bepHymni. {ud. piBHAHHS y MOBHUX Au(epeHIianax.

Teopema icHyBaHHS Ta €IMHOCTI pimeHHA 3a1adi Komni s qud. piBHSHHA N-ro MOPSAKY.
3araibHUI Ta YaCTHHHUHN po3B’s130K. Jud. piBHAHHS, 110 PUITYCKAIOTh TOHWKEHHS TOPSIIIKY.

JliniiiHi nud. piBHSAHHA n-ro THopsaky. Teopema mpo JiHIMHY KOMOIHAII0 YaCTHHHHUX
PO3B A3KiB JHIHOrO oAHOpiAHOrO ud. piBHAHHA. JIiHIMHO 3ajexHi Ta He3a’exHi (QyHKII.
YMOBH TiHIHHOI HE3aJEKHOCTI YUCIOBUX PO3B’SI3KIB JIHIHOTO OJHOPITHOTO AM(EpPEHIiaTbHOTO
piBHsAHHA. Teopema mpo 3arajdbHUN pPO3B A30K JIHIMHOTO OJHOPiAHOrO nu(. PIBHSAHHSA N-TO
nopsaky. JliniiiHe oxHOpigHe nud. PIBHSAHHA 3 CTaTUMH KoedimieHTamMH. XapaKTepHUCTUUHE
piBHSAHHS, (yHIAMEHTalbHA CHCTEMa, 3arajibHUuil po3B’s30K. Teopema mpo 3araJbHUil pO3B SI30K
JmiHIAHOTO HeomHOopimHoro nud. piBHAHHA. JliHIMHI HEOMHOPIAHI pIBHSHHS 31 CTAJIHMH
Koe(illieHTaMH 1 crielliaJIbHIM BUIOM MPaBoi YacTUHU. MeTo1 Bapiallii JOBITbHUX CTaJIHX.

Cucremu mud. piBHAHB. 3BefeHHs HOopMalbHOI cuctemu Komri 10 ogHOoro aud. piBHSIHHS.
Martpuunuil BUTTIAA CUCTEMHU TU(EpeHIIMHUX PIBHIHD Ta 11 po3B a3Ky. CucteMu JiHIMHUX .
PIBHSAHB 13 CTanuMH KoedilieHTaMH. XapaKTepUCTHYHE pPIBHAHHS Ui CHCTEMH. 3arajbHHUM
PO3B 30K CUCTEMH Y BUNIAJIKY IIHCHHUX PI3HUX KOPEHIB XapaKTEePUCTUYHOTO PiBHSHHS.

Ne7 Paou.

Yucnosi psau. 30DKHICTE Ta cyMa psiny. Psiin reomeTpuuHoi mporpecii, rapMOHIYHHNA psiA.
HeoOxigHa ymoBa 30DKHOCTI psmy. BmactuBocTi 30DKHHX psmiB. 3aJuMIIOK psigy Ta HoOro
BJIACTUBOCTI.

Psanu 3 nmomatHumu unenamu. O3Haku mopiBHsHHA, Jlamambepa, Komri, iHTerpambpHa.
V3aragbHeHUH TapMOHIYHHMN psii. 3HAKO3MIHHI psau. AOCOIIOTHO Ta YMOBHO 30DKHI PpSIH.
3nakonepemixkHi psaau. O3Haka JIeHOHUIIS.

@ynkionansbHi psad. Touka Ta o6macte 300kHOCTI. PiBHOMIpHO 30DXKHI pamu Ta ix
BiaactuBocTi. CreneHeBi psau. Teopema AOens. Hacmimoxk. OOGuucnenHs paniyca 301KHOCTI
cTerneHeBoro psaay. BnactuBocti creneneBux psaiB. Psau Teitnopa Ta Maknopena. Po3kinaganss B

pax Maknopena e, sin(x), cos(x),(1+x)", In(l*xx), sh(x), ch(x). 3acrocysanms

CTCTICHEBHX DSIJIIB.

Tpuronomerpuunuii psn. Pag @yp'e Ta ioro xoedimientu. Teopemu [ipixne. Pag @yp'e
Ui TIapHUX Ta HemapHuX (QyHKUid. Psag ®Dyp'e mis QyHkuii ¢ noBUIbHUM miepiogom 21.
Posknananus B psn @yp e Henepiognyaux GyHkuii. Psag @yp'e y koMIuiekcHil popmi.

Ne8 Teopin iimosipnocmeii ma enemenmu MmamemMamuyHoi CMamucmMuKu.

[Toxii Ta ix kmacuikamis. O3HadeHHs WMoOBipHOCTI mofii. AnreOpa moxiid. OcHOBHI
TeopeMH Teopii iMoBipHOCTEH. Dopmyna moBHOI MoBipHOCTI. DopMyna HMOBIPHOCTI TiMOTES3.
Enementn xomOinaropuku. IlocnmimoBHicTh He3anexHux BunpoOyBanb. Popmynu bepnyii,
Ilyaccona, Jlamnaca.



BumnaznkoBi BeTHUMHU Ta 3aKOHM X posmoniny. BiaactuBocti QyHKIIT po3moniiny oxHO- Ta
0araTOBUMIpHUX BUIAIKOBUX BeJIMUYUH. [ 'yCTHHA po3noiny oaHO- Ta 0araTOBUMIpHUX BUITaIKOBUX
BEJIMYMH Ta 11 BJIACTHBOCTI. YMCIIOBI XapaKTEPUCTUKU CKAISAPHUX BUMAIKOBUX BEIMYMH Ta IX
iMoBipHICHUN 3MicT. OCHOBHI 3aKOHM pO3MOJUTY BHIIAJKOBHX BEJIMYMH Ta IXHI YHCIIOBI
XapaKTEPUCTUKH.

YucnoBi XapakTepUCTUKM OaraTOBUMIPHHMX BHIIQJKOBHX BEJIMYMH Ta iX HMOBIPHOCTHHMH
3mict. J[BOBHMipHHMII HOPMaIbHHIL 3aK0H posnoziny. Oci poscitoBanHs. VIMOBipHiCTE BIyueHHS B
JIINC PO3CIFOBAHHS.

HepiBuicts Yebumona. Teopemu Yebumona, bepuysii, Mapkosa. LleHTpanbHa rpaHudHa
Teopema Ta il HacCJIiIKu.

OcHOBHI 3ajgadi MaTeMaTU4YHOI CTAaTUCTHKH. [eHepaipHa CYKyIHICTh Ta BHOipKa.
CraTvCcTHYHI 3aKOHU pO3MoiTy. BuOipkoBi omiHKHM mapaMmeTpiB po3nomity. JloBipumii iHTEpBan i
fioro Ha/liiHICTG. [HTEpBaNIbHI OILIIHKY MapaMeTpiB PO3MOALTY Y BUNAIKy HOPMAILHOTO 3aKOHY.

[ToGynoBa it mepeBipka craTucTUYHUX rinore3. Kpurepii 3ronn Konmoroposa Tta Ilipcona.
[lepeBipka TilmoTe3W MpoO CepeiHE 3HAUYEHHS TeHepaibHOI cepenHboi. 'imoTe3a mpo piBHICTH
LEHTPIB PO3NOLTY TBOX HOPMAJIHHO PO3MOIEHUX TeHEPATbHUX O3HAK.

4. Bumoru 10 MiHIMaJIbHHX 3HAHB | YMiIHb KypCAHTIB
BbJok 3microBux MmoayaiB Ne 1
3HATU: Metoau po3B’si3aHHS CHCTEM JIHIHHUX piBHAHb. BiacTuBoCcTi Ta MeToIU
o04YKCIIeHHs] BU3HAUYHUKIB. Martpuui Ta aii Hagq HUMU. BexTopw, niHilHI onepariii HaJ BEKTOPaMH.
O3HaueHHs CKaJsIPHOT0, BEKTOPHOTO Ta 3MIIIAHOTO T00YTKIB, IX BIACTHBOCTI, 3CTOCYBaHHS.
BMITU: OGuncnioBaty BU3HAYHUKH. BUKOHyBaTH Ail Haa MmaTpuissMu. Pobutu aHamiz Ta
PO3B’A3yBaTH CUCTEMH JIHINHUX PiBHSIHb. PO3B’s3yBaTh CTaHAApTHI 3a7a4i IO BEKTOPHii anreopi.

Bbuiok 3micToBux MoayaiB Ne 2

3HATU: CranpapTHi piBHSAHHS IUIOIIMHU Ta npsMoi B Ro Ta R;. KaHOHiuHI piBHAHHS
enirnca, rinepbonu, mapabonu. IloBepxHi obGepranus. [loBepxni apyroro mopsaky. OCHOBHI
TeopeMH c(HEepUIHOT TPUTOHOMETPIi, BIACTUBOCTI CHepUUHUX TPUKYTHHUKIB.

BMITU: Po3p’sa3yBatu craHmapTHi 3aaadi Ha mnpsmy B Ro 1 R3 ta mmommny B Ra.
Po3B’s13yBatu cranaapTHi 3a1a4i Ha KpuBi B Ra. Po3B’s13yBatu cepuyuHi TPUKYTHUKH.

BbJiok 3micToBux MoayJiB Ne 3

3HATU: O3HaueHHsS MOCTIAOBHOCTI, (YHKLINA ofHi€l Ta OararboxX 3MiHHUX. Bu3HaueHHsS
IpaHMIIl TOCiAOBHOCTI, PYHKIIN oHie] Ta 6araTboxX 3MiHHUX. BiactuBocTi rpanumi. HeckinueHHO
MaJli Ta iX 3B’A30K 3 HECKIHYCHHO BEIMKUMH. Buau HeBu3HaueHocTei. HemepepBHicTh (yHKIIIT,
BJIACTUBOCTI HeTlepepBHUX (YHKIIIM.

BMITU: 3naxomuTu TrpaHuimi mociigoBHOCTi, ¢GyHKii. JocmimkyBatn (QyHKIIO Ha
HETIEPEPBHICTb, 3’ COBYBATH XapaKTep PO3PHUBIB (PYHKIIII.

Bbuiok 3micToBux MoayJtiB Ne 4

3HATU: O3HaueHHS NOXiAHUX, iX T€OMETpUYHE Ta MEXaHiyHe TiayMadeHHs. O3HaueHHS
nudepeHmiaiiB Ta IX reoMeTpruyHe TIyMadyeHHs. [ 'eoMeTpuyHe 3acTOCYBaHHS: PIBHSAHHS JOTUYHOI 1
HOPMAaJIbHOI TUIOIIMHH J0 KPUBOI, PIBHAHHS JTOTUYHOI IJIOUIMHU 1 HOpMali 1o nosepxHi. [IpaBuio
JlomiTans po3kpuTTs HeBU3HaueHocTel. @opmynu Teitnopa i Maknopena. [locaimkenns QyHKIIH
3a JONOMOT0I0 TU(EepeHIIaTbHOTO YACICHHS.

BMITU: 3naxoauTu moxigHi (B TOMY YHCII 1 YacTUHHI), AudepeHiany (B TOMy YUCH i
noBHi). JocnimkyBatu ¢yHkuii ta OyayBatu ix rpadiku. BukopucroByBaTH nudepeHiaig B
HaOmKeHNX oOumncineHHsX. Po3kpuBaTtu HeBu3HaueHocTi 3a mpaBwioMm Jlomitans. Poskmangatu
¢bynkuii 3a ¢popmynamu Teitnopa i MakiopeHa i 3aCTOCOBYBATH iX Ui HAOIMKEHUX OOYMCIICHB.
BcranosmroBaTu mapaMeTpu GyHKIIOHATBHOI 3aJI€KHOCTI METOIOM HAaMEHIIIMX KBAAPATiB.



BbJiok 3micToBux MoayJiB Ne 5

3HATU: OsnaueHHs mnepBiCHOI Ta HEBU3HA4YeHOro iHTerpana. OCHOBHI METOIU
iHTerpyBaHHa. O3HaueHHS BU3HAUYEHOTO, HEBIACHUX, KPHUBONIHIMHUX, KpaTHUX IHTETpaiB.
®opmyity Hetorona — JleiiGHirst. 3acTocyBaHHS BUSHAYEHOT0, KPUBOJIIHIMHNX, KDAaTHUX 1HTETPaIiB.

BMITU: KopuctyBatuch MeTOJaMH IHTETPYBaHHS y CTaHOAPTHIM TEXHII 3HAXOPKEHHS
HEBU3HAUEHOrO IHTErpaja. IHTerpyBaHHS palliOHANBHOTO Jpo0y NUIAXOM pO3KJIaJaHHS Ha
eJIEMEHTapHi. [HTerpyBaHHS TPUTOHOMETPUYHMX 1 IppalioHanbHUX BUpasiB. KopucryBatuch
METOAAaM{ IHTETPYBaHHS JJIsl 3HAXOPKEHHS BHU3HAYEHOTO, KPUBOJIHIMHUX, KPAaTHUX IHTErpaliB.
JlocnipKyBaTH Ha 301KHICTh HEBJIACHI IHTETPaIH.

Baok 3micToBux moay.tiB Ne6

3HATU: Ilousatra audepeHmiaabHOro piBHAHHSA, 3aaa4i Komri, 3aranbHOro i 4aCTHHHOTO
PO3B’A3Ky. MeTou 3HaXOMKEHHs PO3B’S3KYy MU(EPEHIIabHOTO PIBHSAHHS 3 BiIOKPEMIIOBAHUMHU
3MIHHUMH, OJHOpinHOrO, JiHiliHOTO Ta bepnymm. Teopemu mpo 3aranbHU po3B 30K JIHIKHOTO
OJHOPIZHOTO Ta HEOJHOPIAHOTO IU(EPEHIIaATFHOIO PIBHAHHA. XapaKTepUCTUYHE DPIBHIHHS
JiHiiHOTO AudepeHLianbHOr0 PpIBHAHHA 13 cTaduMu KoedimieHtamu. CucreMu JTiHIHHUX
mudepeHniagbHUX PIBHAHD MEpIIOTro MOpsAKY, 3a1ada Kormri, acTHHHUHN 1 3arajdbHUN PO3B’S30K.
Mertona 3BelieHHsI cucTeMu AudepeHianbHuX piBHAHB 10 0HOT0. TeopeMu mpo 3arajibHi po3B’sI3KU
OJTHOPiIHOT 1 HEOTHOPIAHOT CUCTEMHU. XapaKTePUCTHUUHE PIBHIHHA JIIHIHHOI OHOPITHOI CUCTEMH 3
cTanumu Koedimientamu. OCHOBHI UMCIIOBI METOIM PO3B’sI3aHHs JU(epeHIIaIbHIX PIBHSHb.

BMITU: Po3p’s3yBatu audepeHuiaabHi PiBHAHHS 3 BiIOKPEMIIIOBAHUMH 3MIHHUMH, 3
OTHOpPiHOIO (yHKIIEI0, B MOBHUX nudepeHIianax, JiHIHHI Ta bepHyiuti, miHIMHI OTHOPiAHI
TUQEpeHiliiHi PIBHIHHS BUIIMX TOPSAKIB 31 CTAIMMU KOEQIli€EHTaMH, CHUCTEMH JiHIHHUX
mudepeHiaIbHUX PiBHSAHB 31 CTATMMU KOe(]illieHTaMu.

Bbuiok 3micToBux MoayJtiB Ne 7

3HATU: Busnauenus 30ikHOTO psigy i Woro cymu. HeoOximHy Ta TO JOCTaTHI yMOBHU
301KHOCTI uncnoBux psaaiB. CteneHeBuit psia i foro paaiyc 301KHOCTI 1 o0macTh 301KHOCTI. Psin
Teiinopa (Maknopena). CtaHmapTHi pO3BUHEHHS €JIE€MEHTapHUX (QYHKIH y CTENeHeBl pPsau.
Tpuronomerpuunuit psn. Pag @yp’e i iioro xoedimientu. Teopema Jlipixie. po3kinagaHHs B psil
®yp’e HenepioAWIHUX PYHKIIH 3 1oBUIBHUM nepiogoM. KomiuiekcHa dopma psny Dyp’e.

BMITU: MocnimkyBaTh Ha 30DKHICTH YHCIOBI psAau. 3HAXOAUTH pagiyc 1 o0nacTh
30KHOCTI cTeneHeBUX psaiB. Po3BuBaru ¢ynkuii B psau Teitnopa, @yp’e. 3acTocoByBaTu psiau
111 HAOJIMKEHOTo 00UMCIIeHHs (PYHKIIIH, IHTETpasliB 1 po3B’sI3aHHs JU(epeHIIaTbHUX PIBHSAHB.

Baok 3mictoBux moay.tiB Ne§

3HATU: BuznaueHHsi BUnaakoBoi noii i anreOpy nmoxiiil. Busnauenns iMoBipHOCTI moii.
Teopema nonmaBaHHS 1 MHOXEHHS MHMOBIPHOCTEH. IOCIHIIOBHICTh HE3aJICKHUX BHHpOGYBaHB
dopmymu bepuymmi, I[lyaccona, MyaBpa-Jlamumaca. TloHSTTS BHIagKOBOI BENIWYMHH 1 3aKOHIB
posnoaiy. YuCIIOBI XapaKTEPUCTUKUA OJHOBUMIPHMX 1 JIBOBUMIPHUX BHIIQJKOBUX BEJIHYHUH.
[Tpuknaan OCHOBHHMX 3aKOHIB po3mozinry. CTaTUCTUYHI PO3MOALIN 1 BUOIpKOBI OIiHKH. BuOipkoBi
OLIIHKM HEBIJIOMUX MapaMeTpiB po3MoAiNy. [HTepBanbHi CTAaTUCTUYHI OLiHKU. [loBipunii iHTEpBaT 1
iioro maniiinicts. Kputepiit sromu y° Ilipcona i Komvoroposa. Cepenus i iMOBipHA MOMIJIKM MPHU
BuUMiproBaHHi. OIiHKa BUIMIQJAKOBUX IMOMMJIOK 3a Pe3yJIbTaTaMH BUMIipPIOBaHb.

BMITU: OOGuuciroBaT HMOBIPHOCTI MO 3a KJIACMYHUM BHU3HAYEHHSM WMOBIPHOCTI.
3HaXOQUTH MMOBIPHOCTI CyMH Ta JO0OYTKY TONiHA. 3HAXOOUTH YHCIOBI XapaKTEPUCTUKU
BUIA/IKOBUX BEIMYMH. BU3HauaTH mapaMeTpu po3moAiny, OyayBaTH 1 MepeBipsATH TiNOTE3U PO
PO3MOAIT BUIIAJAKOBOT BEJIMYMHHM 3a CTATHCTUYHOIO BHOipkoro. BymayBatu noBipumii iHTepBami i3
3aJJaHOI0 HAJIIHHICTIO. 3MICHIOBATH OLIIHKY TIOMUJIOK 32 pe3yJbTaTaMU BUMIipPIOBaHb.



S. MeToau HaBYaHHA

HaBuanpna pmucnurrina “Buma MatemaTuka ~’  BHBYA€  YCi pO3JUIM Kypcy BHIOL
MaTeMaTUKHU: JiHIHA Ta BEKTOpHa ainredpa, aHaJIITUYHA T€OMETpis, OCHOBM MaTEMaTHUYHOIO
aHaJi3y, sIKi BUBUAIOTHCS KypCaHTAMHU y MEPIIOMY MiBpiuYi NEpIIOro Kypey. Y Apyromy miBpiudi
MEPIIOTO KypCy BHBYAIOTHCS PO3JAUIM IHTErPalbHOTO YHUCICHHS TakKi, SIK HEBU3HAUCHUH Ta
BU3HAYCHUH I1HTErpaiM, HEBJIACHI IHTErpanu, MOJBIMHI Ta KPHUBOJIHIMHI IHTErpaiu, 3BUYANHI
nudepeHniagbHl PIBHAHHS IEPLIIOT0 Ta BHUIMUX IOPAIKIB, YUCIOBI Ta (YHKIIOHAIBHI PsaH,
eJIEMEHTH Teopii HMOBIpHOCTEH Ta MaTEeMaTWYHOI CTATUCTHKH. BUBYEHHS 3alpONOHOBAHMUX
PO3ALIIB KypCy BHIIOI MaTeMaTUKH 3a0e3redye MiJBUIICHHS PiBHSI MaTEeMAaTHYHOI MIATOTOBKH 1
MaTeMaTU4HOI TPAMOTHOCTI, NPAKTUYHE OBOJIOJIHHS OCHOBAMH BHIIOI MaTEMaTUKH JIJIs
OBOJIO/IIHHS CIEUIATbHUMHU JUCIHMIUTIHAMUA Ta MOJJIMBICTIO HAYKOBHX PO3pPOOOK MO TEeMAaTHII
MiHicTepcTBa 000pOHH YKpaiHu.

HaykoBo1o i METOJUUHOI0 OCHOBOIO BUKJIQJAHHS AUCIUILTIHH €:

OCHOBHI TNPHHLMIMN aHJPArorikv, sKi CIPsSMOBaHI HAa PO3YMIHHS BHMBUYCHHS HaBYaJIbHOI
JTMCLUIUTIHYU SIK OCHOBH Cy4YacHOT MpodeciitHO-TeXHIYHOT OCBITH;

NPaKTHKa, PO3B’A3aHHSA TEMAaTHMYHHUX 3aj1ady, L0 3abe3rnedye yMiHHSA NPUHMAaTH pPIlICHHS
npobiuem;

AKTUBHICTb 1 CAMOCTIHHICTh HABUAHHS;

CHCTEMATUYHICTh, IOCIIIOBHICTh 1 KOMIICKCHICTh HABUAHHS;

KOJICKTUBHUH 1 1HIMBIIyaIbHUN TIAX1] Y HABYaHHI.

VY BIANOBIAHOCTI 0O BUMOT OCBITHBO-IIpO(eciiiHOl mporpamMu Ta mpodeciiHOro cTaHmapry
MIJTOTOBKU BIHCHKOBO-MOPCHKOTO CIIEIMiallicTa HaBYalbHA AMCHUIDIIHA «Bwuma wmatemarukay
BUKJIAIA€ThCA Ha MEPIIOMY KYpCi.

Teopernunuii Matepian Kypcy Ha JEKIIsIX CYHpPOBODKYETbCS HOro 3acTOCYBAaHHSIM [0
npoOJIeMHUX 3a7ad Y CHEIaJbHUX PO3iIax BHUIOI MaTeMaTUKA Ta TPH BUBYCHHI IHIIUX
CHeIIIbHAX TUCIUTUTIH.

Jlnst mpakTHYHOI MiATOTOBKM KYPCAHTIB BHUKOPUCTOBYIOTHCS MPAKTHUYHI 3aHATTA, HA SKUX
KypCaHTH TiJi KEpPiBHUIITBOM HAyKOBO-TIEJAroriYHOTO IpalliBHUKA ONPaIbOBYIOTh TECOPETUYHHUN
MaTepiall 3a TeMaMH Kypcy, JOMAaraioTbCs Kpamoro MHOro po3yMiHHS Ta  3aCTOCYBaHHS [0
PO3B’A3yBaHHs TUIIOBUX 3aj[ay 3 Kypcy BHILOI MaTEMAaTHUKH, SKI MAIOTh MPAKTUYHE 3aCTOCYBAHHS B
panioTexHili, eJIeKTPOHIli, Teopil 3 eKcIuTyaTalii KopabeIbHIX EHEPreTHYHUX YCTAaHOBOK, TEOpii
aBTOMATHYHOT'O DETYJIOBAaHH], METOJaX ONTHUMaIbHOIO KEpyBaHHS, Teopii irop Ta IHIIMX
HAYKOBUX HAaNpsAMKax TEXHIYHUX TAa BOEHHHX HayK.

[TigBuieHHs] €PEeKTUBHOCTI HABYATBLHOTO TPOIIECY i Yac BUBYCHHS TUCHUILTIHK “ Buia
MaTeMaTHKa ~ JIOCATAE€ThCS LUIIXOM BTUICHHA TAaKOXK 1 CyYaCHHX iHGOpMayitiHux-neda2o2iuHux
MexXHOI02ill HABYAHHS TaKHX, SK:

3aCTOCYBaHHS  €JIEKTPOHHO-OOYMCIIOBAIBHUX  MAIIMH A pIIIEHHS  CKJIAJHHUX
PO3paxyHKOBHX 3a/1a4, 00pOOKH pe3yIbTaTiB O0YHCICHHS Ta PI3HOMaHITHUX JIOCIIIKEHb;

€JIEKTPOHHO-00UHCITIOBAIFHIX MAIlIUH [ HaBYaHHs KypcaHTiB B pexxumi ONLINE.

Jnst 3aKpirmuieHHst HA0YTHX 3HAHb KYPCAHTH BUKOHYIOTh CAMOCTIiHHI Ta KOHTPOJIbHI ay IMTOPHI
poboTu, nomamHi poOOTH 3 TEMaTHYHUX OJIOKIB, PO3paxyHKOBI JomaimiHi pobortu. Ilim wac
BUKOHAHHS LUX POOIT BOHU 3aKPIIUIIOIOTH 1 MOTTHOIIOIOTH CBOI TEOPETUYHI 3HAHHS, HAaBYAIOTHCS
PO3B’A3yBaTH NPUKJIAAHI TEXHIYHI 337a4i, NpuUAMaTH caMOCTiHHO Oynb-ski iHIN pimenHs . [pu
BUKOHAHHI PO3PaxyHKOBO-TpaiuHUX poOIT KypCcaHTaMH NPUBUBAIOTHCS HABUYKH BUKOHAHHS
IH)KEHEPHUX PpO3pPaxyHKiB, SKI 3yCTpIYalOTbCs B MPAKTUYHINA IISUIBHOCTI IHXXEHEp-MeXaHika Ta
CIPSIMOBYIOTh KypCaHTa Ha CaMOCTiiHY TBOpYY poOoTy.

Ha npoTs3i HaBYaibHOTO CeMECTPY HPOBOJUTHCS MOMAYJIBHUN KOHTPOJb, SAKHH JTOTIOMAarae
3aKpIIUIEHHIO TOTOYHHUX OJIOKIB KypCy Ta 3aCTOCOBYETHCS IPHU MiICYMKOBIH ceMecTpoBiil poOoTi .

Ha koxHe iHOuMBiAyalbHE 3aBOaHHSA (KOHTpPOJIbHA poOOTa, po3paxyHKOBO-TpadiuHa poboTa,
MOJyJbHE TECTYBaHHS) HAyKOBO-IIENAroriyHMMM TMpaliBHUKaMU Kadeapu po3poOssioThes
3aBJIaHHS.



6. MeToam KOHTPOJIIO

Kypcantu onaHoByOTh 3MiCT HaBYaJIbHOI AUCHUIUIIHU “Buma maremaTnka ~’ y HACTYNHUX
BUJIaX HABYAIBHOI POOOTH:

—OIIPALIIOBAHHS TEOPETUYHOTO MaTepiaty 3a OJ0KaMu Kypcy Ta HaJaHHS BIJIOBIJCH HA TECTH

3a BIJMOBIJHUMH TEMaMH;

—MATOTOBKA 10 NPAKTHYHUX 3aHATh — BHUKOHAHHS JOMAIIHIX pOOIT 3a TOMepeaHiM
MaTepiaJioM Ta OIpAalIOBaHHS HACTYMHUX MaparpadiB TEOPETUYHOrO Marepiaily s
MIPOBEICHHS HACTYITHOTO MPAKTUYHOT'O 3aHSITTS;

—HaIMCaHHSA ece.

[TorouHe OIHIOBAaHHS KypCaHTIB 3MIMCHIOETbCS U TEPEBIPKH SKOCTI 3aCBOEHHS
HABYAJIBHOTO AMCIUILIIHU B TIEPiO MK €K3aMEHAI[IHHIMHY CECISIMH Yy BUTIISAII: YCHOI BiJIOBi/II Ha
MUTAHHS TEOPETUYHOTO Kypcy abo TeCTyBaHHS 3HaHb 3 MEBHOTO PO3IUTy (TeMH) a0 3 MEBHUX
OKpEeMHUX TMHUTaHb TEOPETUYHOTO0 KypCy; BHUCTYIYy Ha MPAaKTHYHUX 3aHATTAX; MHCBMOBOTO
OMUTYBAaHHS Ha MOYATKY JEKIid (MaTeMaTHYHUN IUKTAHT, TOIIO); CAMOCTIiiHI Ta KOHTPOJbHI
poOOTH HAa NPAKTUYHMX 3AHATTAX; BUKOHAHHS JOMAIIHIX pPO3PAaxXyHKOBUX pPOOIT; MOIyJIbHHMA
MUCHbMOBUI KOHTPOJb 32 OJIOKAMH HaBYAJIBHOI JUCHUIUTIHM. Pe3yibTaTé MOTOYHOTO aynuTy
HaBYAHHS Ta OLIIHIOBAHHSI.

[lincyMKOBHII KOHTPOJb INPOBOAWUTHCS JUIS OIIHIOBAHHS SIKOCTI 3aCBOEHHS HAaBYAJILHOTO
MaTepialy TUCHMIUTIHY * Buia maremaTuka ” 3 ypaxyBaHHSM Pe3yJIbTaTiB IOTOYHOTO KOHTPOJIIO.

dopma miICyMKOBOTO KOHTPOJIO: 3aniKk(1-uti cemecmp), icnum(2-uti cemecmp).

MeToauuanmM 3a0€3MeUeHHsIM 3 BUBUCHHS TUCIUILTIHY “‘Buina MmatemaTrka ” €: mpe3eHTaitii,
JIOIITKA, KOHCIEKT JIEKIil, MOCIOHMKH, 30IpHHUKH 3a7ad 3 BHIOI MAaTEeMAaTHKH, CIIOBHUKUA Ta
JOBITHUKH, KapTKU 13 3aBAAHHSAMH JJIS TECTOBOI'O KOHTPOJIO Ta 3aBJaHHS JUISI pPO3PaxXyHKOBHUX
pOOIT, METOAMYHI pO3POOKH I BUKJIAAa4iB Ta METOJMYHI BKa31BKH JUIsI KYPCAHTIB A0 MPAKTUYHUX
3aHATh Ta PO3PAXYHKOBUX POOIT.

7. Po3nonin 0aniB, siKi 0OTPUMYIOTH KYPCAHTH
PeliTunroBa omiHka 3 HaBYaIbHOI AUCHHMIUIIHK ‘“‘Buma maremaruka (R), B sxiit
nepeadayeHnit MmiJICYMKOBUH KOHTpPOJIb y BUTIsAL Au(epeHuiioBanoro 3aiaiky (1-uit cemectp),
bopMyeThCsl K CyMa BCiX PEMTHHTOBUX OajiB, 3a BIINOBIJNI Ha TPYMOBUX 3aHATTAX - Rrs,
BUKOHAHHS MPAaKTHYHUX 3aBJaHb - Rm3, KOHTpoIbHUX - Rkp Ta iHAMBiAyalbHUX 3aBAaHb - Ry3, a
TaKOK MOJYJIbHOI KOHTPOJIBHOT po0oTH - RMmkp Ta 3a0x0uyBanbHUX/IITpadHUX O6aiiB - R3p .
R=Rr3+ Rm + Rkp + Riz + Rmxp £ R3s.
Posznoain peiiTHHroBux 0ajiB yCHINMIHOCTI KypcaHTa 3 HABYAIBHOIT JUCIUILTIHU (BiIMOBIIHO
70 11 CTPYKTYpH) MpeCcTaBieHa y TaOIu4Hii Gpopmi:

[TorouHe oriHIOBaHHS Ta caMOCTiliHa poboTa Cyma

KpeautHuii monyas 1

. ) biok 3micTOBHUX MOAYIIIB
Bbiok 3MmicTOoBHX biok 3micToBux
) . Ne3,4: Beryn o
MoxyJiB Nel: MoaysiB Ne2: N MoaynbHa
L . MaremMar. aHamizy, 100
Jliniina ta AHamThnyHa . KOHTpPOJIbHA
) ) nudepeHiiaabHe
BEKTOpHA reoMeTpisi(po3aii pobora
(poszinl) 2) YHUCJIEHHSI
P (po3ninu 3.,4)
12,0 14,0 24,0 50,0

Pelitunrosa ominka kypcanTa (R) ckimagaeTbes Takox 3 OamiB, 10 BiH OTPUMYE 3a:
- YCHI BiNOBI/Ii HA TPYMOBUX 3aHATTAX(4 po3ainu o 2 6anu = 8 Ganis);
- BUKOHAHHS MIPaKTUYHUX 3aBIaHb(4 po3aiiu o 2 6anu = 8 GaiiB);




- BUKOHaHHS KOHTPOJbHUX poOIT (4 po3ninu mo 3 6anu = 12 Gais);
- BUKOHAHHS 1HIUBIyanbHOTO 3aBAaHHs(2 yacTuHM 1o 11 6aniB = 22 6amm);
- BUKOHAHHS JBOX MOJYJBHUX KOHTPOJBHUX pOOIT(2%25=50 GamniB);
- mrrpadHi Ta 3a0xouyBanbHi 6amu (* 4 Gann).
Po3paxyHok mikaau pedTHHIOBOI OLIHKHU (B 0aJ1aX) KPeAUTHOT0 MOYJIsl.
PeliTunroBuii 6ai 3 KpEAUTHOTO MOJYJIS 32 CEMECTP CKIIQJIAE:

R=Rr3+ Rm3 + Rxp + Rz + Rmip £ R35 = 8,0 + 8,0 + 12,0 +

+22,0+50,0 =100,0 6anis * 4 Ganu.

CucremMa peiiTHHrOBUX (BaroBux) 0aJiiB Ta KpUTepii ONIHIOBAHHA B MEPIIOMY ceMeCTpi.
MaxkcumajbHa KijibKicTh 0a0iB (Rr3) Ha BCiX IpPynoBUX 3aHATTAX JOPIBHIOE:

Rz = 2,0 X 4= 8,0 OaJiB.
Barosuii 6ax 3a onHy BiaNoOBiah 10piBHIOE — 2,0:

— IIOBHA Ta OOTPYHTOBAHA BIAMOBIAb HA 3aITUTaHHS 2,0;
— [IOBHA BIAIIOBIAb HA 3alIUTAHHSI 1,5;
— HEIMIOBHA BIAOBIAL HA 3aIIUTAHHSA 0,75;
— BiZICYTHS BIJIIOBi/Ib HA 3alTUTaHHS 0.

MaxkcumaJjibHa KijibKicTh 0aiiB (Rp3) Ha BCiX NPAKTHYHMX 3aHATTAX JOPiBHIOE:
Rm=2,0%x4=8,0 oau.
BaroBuii 6ai 3a oiHe IpakTHYHE 3aHATTS 10piBHIOE — 2,0:

— TMIOBHE Ta CAMOCTilfHE BUKOHAHHSI MPAKTUYHOTO 3aBJIaHHS 2,0;
— HETIOBHE, aJie CaMOCTiiHe BUKOHAHHS MPAKTUYHOTO 3aBJIaHHS 1,5;
— BUKOHAHHS MPAKTUYHOTO 3aBJIaHHSA 3a JIOMIOMOT0I0 BUKJIaaua 0,75;
— KypCaHT HE 3JaTHHWI BHKOHATH MPAKTUYHE 3aBJaHHS HaBITh 3 JIOTIOMOTOIO
BUKJIa1a4a 0.

MaxkcumMajibHa KUIBKiCTB 0aJ1iB 32 KOHTPOJIBbHY podoTty (Rkp) nopiBHIo€ — 3,0:
Rkp = 3,0 x 4 = 12,0 6anis.

— MPaBWJIBLHO Ta MOBHICTIO BUKOHAHA KOHTPOJIbHA POOOTA 3,0;
— HETIOBHE, YaCTKOBO BUKOHAHA KOHTPOJIbHA poOoTa 2,0;
— KOHTPOJIbHA poO0OTa BUKOHAHA 3 IOMUJIKAMU 1,0;
— IHAMBiIyaJIbHE 3aBIaHHS HE BUKOHAHO 0.

MakcumajibHAa KUIBKiCTB 0aJiiB 32 IHIMBINYadbHY po3paxynkosy pooomy (Ri3) nopiBHIo€

22,0.
Rz =11,0 x 2 =22,0 Ganu:

— MPaBWJIBLHO Ta MOBHICTIO BUKOHAHO 1HIUBIAyalbHE 3aBIaHHS 11,0;

— HETIOBHE, YaCTKOBO BUKOHAHO 1H/MBIIyalbHE 3aBJIaHHS 6-8;

— IHAUBIAyaJIbHE 3aBAAHHS BUKOHAHO, aJIeé BUKOHAHO 3 MOMMJIKAMH 4-5;

— IHAMBiIyaJIbHE 3aBIaHHS HE BUKOHAHO 0.

MaxkcumajibHa KiJbKicTh 0asiB 32 MOAYJbHY KOHTPOJIbHY podoty (Rmkp) AopiBHIOE

13,0.

Ri3=26,0 x12 = 26,0 Gauis:

— TOBHA BIANOBiAb HAa TEOPETUYHI MUTAHHA 1 y TMOBHOMY 00CS31 NpaBUIBHO

BUpILLIEH] MPaKTHYHI 33124l 26,0
— TIOBHA BiJINOBiIb TITbKYA HA TEOPETUYHI MUTAHHSA POOOTH 13,0;
7,05

— YaCTKOBA BIJNIOBi/Ib HA TEOPETHYHI TUTAHHS




6,0;
— MPaKTHYHI 33/1a41 BUPIIIEHO HE Y TOBHOMY 00CsI31
— pilIEHHS MPaKTUYHUX 337[a4 MICTUTh MTOMMIIKU 4-5;

— BIZICYTHICTh BIJTIOBi/li HA TEOPETUYHI MTUTAHHS T4 TPAKTUYHI
3amauil 0.

IITpadHni Ta 3a0x0uyBaJbHi 0a1u.
Cyma mrpaduux i 3a0xouyBanbHuX 0amiB (R3p) He Mae nepeBuntyBatu 0,05R (4,0 6aiB):

— aKTHBHA y4acTh B poOOTi Ha IPYNOBUX Ta MPAKTUUHUX 3aHATTSIX +1,0;
— BUKOHAHHA 3aBIaHb 3 YAOCKOHAJICHHSAM METOJUYHUX Ta JAUJAKTHYHUX

MaTepialiB 3 TUCIUILTIHA +2,0;
— y4acTh Y KOHKYPC1 HAyKOBHUX Ipallb IHCTUTYTY +4,0;

— BIICYTHICTh Ha IPAaKTUYHOMY TPYIIOBOMY 3aiHATTI 0€3 MOBAaXHOT IPUUUHU

—4,0.

YMoBH 10onycky 10 AudepeHiioBaHOro 3aiKy

PelitunroBa orinka (B 0anax) 3 HaBYaJIbHOI MUCHUILUTIHK Mae OyTu He MeHie 35 GaniB Bix
CYMH PEHTHHIOBUX 0aJliB KOHTPOJIBHHX 3aXO0/IiB MIPOTITOM CEMECTPY.

Kypcant, sixkuii HaOpaB HpOTSAroM CEMECTpy PEUTHHIOBY OIIHKY 3 KpPEAMTHOTO MOMYJIS
MeHIe 3a 35 6amiB, A0 audepeHIiifoBaHOrO 3aliky He JomyckaeThcs. Bin orpumye ouinky F
(He3a10BUIbHO) 3 000B’I3KOBUM IMOBTOPHUM BUBYECHHSM HaBUAIBHOI TUCIMILIIHH.

Kypcant, sxuii HaOpaB MpOTATOM CEMECTPY PEHTHHTOBY OLIHKY (B 0anax) 3 KpeAMTHOTO
Moayist Bix 35 no 49 6aniB, 3000B’s13aHNUN BUKOHATH KOHTPOJBHE 3aBJaHHS.

Kypcant, sxuii HaOpaB MpOTATOM CEMECTpPY PEHTHHTOBY OLIHKY (B 0ajax) 3 KpeAMTHOTO
MoayIro Oinbire 3a 50 6altiB, Ma€ MOYKIJIMBOCTI:

— OTPUMATH 3aJIKOBY OI[IHKY Oe3 BHKOHAaHHS KOHTPOJBHOTO 3aBIaHHs (‘“‘aBromMarom”
BIJIMOBIAHO 10 HabpaHOi peHTHHTOBOI OIiHKY (B Oanax);

— BUKOHATH KOHTPOJIbHE 3aBJIaHHS 3 METOIO IMiJIBUILECHHS OI[IHKH.

Ilopsinok 3acToCyBaHHA PEITHHIOBOI CHCTEMH OLIHIOBAHHS — AW (epeHniioBannii 3aiK

SIkmo KypcaHT HaOpaB mpoTaroM cemectpy Outbmie 50 GaniB Ta He Oakae MiJABHIYBAaTH
OLIIHKY (cyMy OaliB), TO BHKJIaJay 3aIHCY€E JO BIJOMOCTI OOMNIKY YCIIIIHOCTI PEUTHHTOBY OLIIHKY
(cymy GaiiB) KpeIUTHOTO MOJIYJISI 32 CEMECTP.

SIkmo KypcaHT HaOpaB MpoTsAroM cemecTpy Ourbmie 50 OGamiB Ta Oakae IMiJBUIIUTH
PEUTHHTOBY OLIHKY (CyMy OaniB), TO BiH BUKOHY€E KOHTPOJIbHE 3aBJaHH:, IPU IIbOMY PEUTHHIOBa
oLiHKa (CyMa 0alliB) 3a CEMECTp CKAaCOBYETHCA 1 BiH OTpUMY€E PEHTHHIOBY OLIIHKY (0anu) TLIBKH 3a
pe3yabTaTOM BUKOHAHHS KOHTPOJBHOTO 3aBJaHHs, ajieé 3a pIIICHHSAM BHKIAJada, BIH MOXe
BpPaxoByBaTH aKTHUBHY pOOOTy KypcaHTa Ha MpOTI3l yCbOro Kypcy BHBYCHHS HaBYaJIbHOI
JUCHUILIIHHA.

SIKIIO KypcaHT 3a pe3yJIbTaTOM BUKOHAHHS KOHTPOJBHOTO 3aBJIaHHS HaOpaB Bix 1 mo 49
0arniB, To BiH oTpumye oOIiHKy FX (HE3aJ0BITbHO) 3 MOXKIHUBICTIO TIOBTOPHOTO IEPECKIaIaHHs
nudepeHniioBaHOTO 3alliKy .

[epecknananus qudepeHIiioBaHOro 3aIiKy TPOBOIUTHCS 32 OKPEMHUM PO3KIIAIOM.

PeliTunroBa omiHka 3 HaBYaIbHOI AUCHMIUIIHK ‘“‘Buma maremaruka (R), B sxiit
nepeadayeHnil MiACYMKOBHIM KOHTPOJIb Y BHUIIAML icnuTy (2-uit cemectp), GopMyeThcs, 5K 1y
NEepUIOMY CeMEeCTpi, K cyMa BCIX peHTHHroBHX OaiiB 3a BIANOBIJAI HAa IPYMOBUX 3aHATTAX - Rrs,
BUKOHAHHS NMPaKTHYHUX 3aBJaHb - Rm3, KOHTpoJIbHUX - Rkp Ta iHAMBiAyalbHUX 3aBAaHb - Ri3, a
TaKOK MOJYJIbHOI KOHTPOJIBHOT po0oTH - RMmkp Ta 3a0xouyBanbHUX/IITpadHUX O6aiiB - R3p .

R=Rr3+ Rm + Rkp + Riz + Rmxp £ R3s.



Posznoain peiiTuHroBuX 0ajiB yCHINMIHOCTI KypcaHTa 3 HABYAIBHOIT JUCIUILTIHU (BiIMOBIIHO
70 11 CTPYKTYpH) MpeCcTaBieHa y TabIu4Hii Gpopmi:

ITorouHe oLiHIOBaHHS Ta caMOCTiiHa poboTa Cyma

KpeautHuii moayas 1

) brok 3MicToBUX

biok 3micToBux . ]
) . MoxayJiB Ne6,8:
MOJYJIIB biiok 3micToBUX Psm, Teopis
Ne5:HeBusHauenuii | MOZyJI1B iiMoBipHOCTCH Ta Mozysza
1 BUSHAYCHUI No6: JTucepernianb eTeMEHTH KOHTpOJIbHA 100
IHTErpajy Ta ixX Hi .
P . . MaTeMaTHYHOT poboTta
3aCTOCYBaHHS piBHSIHHSA(PO3ALIO6 CTATHCTHKE
03711715 .

(po3ins) ) (po3ninu 7,8)

12,0 14,0 24,0 50,0

PeliTuHroBa orinka Kypcanta R ckilagaeThCst aHAJIOT1UHO, 5K 1 Y MEpIIOMY ceMecTpi 3 Oais,
110 BiH OTPUMYE 3a:
- YCHI BiNOBI/Ii HA TPYMOBUX 3aHATTAX(4 po3ainu 1o 2 6anu = 8 6anis);
- BUKOHAHHS MIPaKTUYHUX 3aBIaHb(4 po3aiiu 1o 2 6anu = 8 6aiiB);
- BUKOHaHHS KOHTPOJBHUX poOIT (4 po3ninu mo 3 6anu = 12 Gais);
- BUKOHAHHS 1HIUBITyalbHOTO 3aBAaHHsI(2 poboTu mo 11 6aniB = 22 6ann);
- BUKOHAHHS JBOX MOJYJBHUX KOHTPOJBHUX POOIT(2%25=50 GamniB);
- mrrpadHi Ta 3a0xouyBanbHi 6amu (£ 4 Gann).
Po3paxyHok mikaau pedTHHIOBOI OLIHKHU (B 0aJ1aX) KPeAUTHOT0 MOYJIsl.
PeliTunroBuii 6ai 3 KpEAUTHOTO MOJYJIS 32 CEMECTP CKIIQJIAE:
R=Rr3+ Rm3 + Rxp + Rz + Rmip £ R35 = 8,0 + 8,0 + 12,0 +
+22,0+50,0 =100,0 6anis * 4 Ganu.
CucremMa peiTHHIOBHX (BaroBux) 0aJiiB Ta KpUTepii OUiHIOBAaHHS, YMOBH JAOIYCKY 10
icnuTy y APyroMy cemMecTpi Taki, AK y mepumioMy cemecTpi.
YMo0BH I01IIYCKY 10 €K3aMeHY
Kypcant pnomyckaerbcsi 10 €K3aMeHy, SKIIO BiH [0 MOYaTKy eK3aMeHy JIKBiJyBaB
3a00proBaHiCTh 32 BciMa BUJAMHU POOiT, AKi nependadeHi podourM HaBYAJIBLHUM IIAHOM (POOOYOI0
MIPOTPaMOI0 HABYAIBHOT TUCIHUILIIHHM).
PefiTuHroBuit 6an 3 KpeIUTHOTO MOYJIS 3a ceMecTp Mae OyTH He MeHIue 3a 35% Big cymu
BaroBHX 0aJliB KOHTPOJIBHHX 3aX0/iB poTsiroM cemectpy (0,35xRc = 0,35%60,0 = 21,0 6an).
Kypcant, sikuii npoTsirom cemecTpy HaOpas MeHIe 3a 21 6aj 10 eK3aMeHy He JOMYyCKa€eThCs 1
MIOBHMHEH ITIJIBUIIIUTH CBiil peTHHTOBUI Oai (cyMy 6aiiB) 3 KpeauTHOro MotyJist 3a cemecTp (Rc) 3a
paxyHOK 4acy BiJJBEJIEHOTO HA CAMOCTIHHY POOOTY.
VY pa3si, Konu perTuHroBHii 6an (cyma 6amiB) 3 KpeautHOTo MoayJs 3a cemectp (Rc) cknamae
He MeHIne Hix 90% BiJ cymMu BaroBux OaiiB KOHTPOJBHHX 3aX0AiB mpotsroM cemectpy (0,9xRc =
0,95%60 = 54,0 6ana), BUKJIaga4 Mae MpaBo 0e3 JT0JaTKOBOTO ONMUTYBaHHS BU3HAYATH (3a 3T0JI0I0
KypcaHTa) ouiHky 3a mkanor €KTC — “B” ta HaioHaIbHOO MIKaJIO0 — “1o0pe”.
Iopsaok 3acTOCYBAHHS PEHTHHIOBOI CHCTEMH OLiHIOBAHHS
PeliTuHroBa cucTema OIIHIOBaHHS YCHIIIHOCTI 3 HABYAJIBHO! JUCHUIUIIHU JIOBOJUTHCS
KypCaHTaM Ha MepIIOMY 3aHSITTI.
PeiitunroBuii Oan (cyma 0ainiB) 3 KpeIWTHOTO MOAYJNA, SIKy KypcaHT HaOpaB HpOTIroMm
cemectpy (Rc) nmoBoauThcs 10 KypcaHTa Ha OCTaHHbOMY 3aHATTI. Ha mepenmonni ex3ameHy
BUKJIaJ]a4 BUCTABIISIE 11 Y BIJOMICTh OOJIIKY YCIIITHOCTI.




[Ticns ouiHIOBaHHS KypcaHTa 3a pe3ysIbTaTaMM BiIOBIJCH Ha eK3aMeHi, BUKJIa1a4d BU3HAYAE

peiituaroBuii 6an (Rg).

PelitunroBa orminka (B Oamax) kpenutHoro wmonayis (R) Bu3HauaeThcs sK cyma

pelTuHroBOro 6amy 3 KpPEeOIUTHOTO MOAYJIA, sIKy KypcaHT HaOpaB mpotsrom cemectpy (Rc) Ta
peiTuHroBOro Oaly 3a pe3ynbTaTaMu BianoBinel Ha ek3ameHi (RE).

(B

Jliis Bu3Ha4YeHHs! OomiHKY 3a mkanor €KTC Ta HalioHATBHOIO IIKAIOK PEHTHHTOBA OIlIHKA
6anax) kpemutHoro moxayns (R) mepeBomuThest 3rigHo 3 Tabmunero. OTpuMaHi pe3ysbTaTH

BHOCHTH JI0 BIIOMOCTi OOJIIKY YCIIIITHOCTI.
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IlepecknananHs €K3aMEHY POBOAUTHCS 32 OKPEMHUM PO3KJIAI0M.
8. IlnTanHs 1JIs1 MiICYMKOBOI0 KOHTPOJIIO

Po3nin 1. JliniiiHa Ta BeKTOpHA ajredpa. AHAJITHYHA reoMeTpist
Martpui Ta ix Bugu. [ii Hag MmaTpumsimu (TiHIHHI onepaniii Hag matpuisaMu). EnemenrapHi
NepeTBOPEHHS MaTpullb. Jl00yTOK MaTpHIlb.
HeBupomxeni matpuri. O6epuena Matpuns. Busnaunuku. BnactuBocti Bu3HayHMKIB. Panr
MaTpHIIi.
Cuctemu niHiiHUX anreOpaiyHux piBHAHB. OqHOpPiAHI cuctemu. Metox ["aycca po3B™si3ky
cucTeM JiHiiHuX piBHsAHB. Teopema Kponekepa-Kamesmi.
P03B’ 5130k HEBUPOPKEHUX CHCTEM 3a JIOTIOMOT'0I0 MaTPUYHOTO MeToa Ta popmyn Kpamepa.
Po3B’ 5130k cucTeM OHOPIAHUX JHIMHUX PIBHSIHB.
Cuctemu KoopauHaT y HaouHOMY ripocTopi. [TonsipHa i chepruna cucteMu KOOpAUHAT.
CkanspHi Ta BeKTOpHI BenimuuHU. JIiHiiHI onepaii Hax BEKTOpaMu B HAOUHOMY ITPOCTOPI.
BrnactuBocTi JiHIHHUX Omepaii.
[Tpoexist BeKTOpa Ha Bich. BacTuBOCTI mpoekIii BeKTopa Ha Bicb. MOysIb BeKTOpa Ta HOro
HanpsMHI KOCUHYCH).
Jlii Hax BeKTOpamu, 110 3aaaHi cBoiMu mpoekiisimu. Koopaunat Touku. Bigcrane Mix 1BoMa
TOYKaMHU.

Basuc y npocropax R, ta R, Kommonentu Bektopa y 6asucax R ,R.,R.

. Ckansipuuit 100yTOK 1BOX BEKTOPiB. BiracTHBOCTI CKasipHOTO 100YTKY. 3HAXOKEHHS
CKaJIAPHOTO T00YTKY 32 KOOpIMHATAMHU.
BekropHuii 100yTOK 1BOX BEKTOPIiB Ta HOTO BIACTUBOCTI. 3HAXOKEHHSI BEKTOPHOTO JJOOYTKY
3a KOOpJWHATaMHU.
3Mimanuii JOOYTOK TPbOX BEKTOPIB Ta HOTO BIACTUBOCTI. 3HAXO/KEHHS 3MIIIIAHOTO T00yTKY 3a
KOOp/AMHATaMHU.
Jlesiki 3acTOCYBaHHSI CKAJISIPHOTO, BEKTOPHOT'O, 3MIIIAHOTO JOOYTKY.

PiBHAHHS nOBepxHi 1 JiHii y mpocTopi. OcHOBHI NOHATTS. PiBHAHHS cdepH.
PiBHSIHHS IJIOLIMHM, 1110 IPOXOAUTH Yepe3 JaHy TOUKY NEPIECHANKYISAPHO JaHOMY BEKTOPY.
3aranpHe piBHAHHSA TUIOMIMHA. OKpeMi BUTIAAKHU 3aralibHOTO PIBHSHHS IUIOMIUHY (JOCTIKEHHS
PIBHSHHS TUIOIINHHY).
PiBHSIHHS IJIOLIMHY, 1110 IPOXOAUTH Yepe3 TPH JaHi TOUKH.
KyT Mix 1BOMa IUIOIIMHAME. Y MOBHU HapaJIebHOCTI 1 NEPIEHIUKYISPHOCTI JBOX IUIOLIHH .
Bincrans Bij Touku 10 muiomuHy. KaHOHIYHI 1 mTapaMeTpuyHi PiBHIHHS MPSIMOI B TIPOCTOPI.
KyT MiXx npsMOI0 1 TUTOIUHOK0. YMOBH MapaieIbHOCTI 1 TEPIeHIUKYISIPHOCTI IPAMO]I Ta
IIOIKHA. [lepeTuH npsmoi 3 IIOLUHOIO.
PiBHSIHHS MpsAMOi Ha MJIOUIHMHI: PIBHSIHHA OPAMOI 3 KyTOBHM KOE(II[IEHTOM; 3arajibHe PiBHIHHS
NpSMOT; PIBHSHHS MPSMOI, 1[0 TPOXOAUTH Yepe3 JaHy TOUKY B JaHOMY HAIIPSIMKY; PIBHSIHHS
pSAMO1, 10 IPOXOIUTH Yepe3 AB1 Kparku; PIBHAHHS MPSAMOT, 10 MPOXOJUTH Yepe3 aHy KTOUKY
NEPIIECHANKYISAPHO JaHOMY BEKTOPY; HOPMaJbHE PIBHSIHHS MPSIMO].
Eninc, rinep6o:na, mapabouna. JJocaimkenns popmu eninca, rinep0oiu, napadoiu 3a ix
PIBHSHHSIMH.
. Huninapuyani noepxHi. HnmiHapuyHi moBepxHi Apyroro nopsaky. IloBepxHi o6epTaHHs.



KaHoHiuHi piBHSHHS MOBEPXOHb IPYTrOro MOPAIKY: TPUBICHUHN €IIICOi]], 0HONOPOKHUHHHUN
rinep0o10in, AByNOPOKHUHHUH rinepOooiz, eninTHIHui napadosuoin, rinepoomiyHmii
napaboI10ia, KOHYC IPYroro MmopsaKy.
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Po3nin 2. Beryn 1o MmatemaTuyHoro ananiszy. JlngepenuiajibHe YncaeHHs.
Muoxwunu. [ificHi yncna. Yucnoi MHOXUHU. YucnoBi mpoMikkH. Okia Touku. OyHKIiT
onHiei 3mMiHHOI. Criocobu 3a7aHHs QYHKIIIH.

OcHOBHI XapaKTepUCTUKU (YHKILINA OHIET He3aIeKHOI 3MIHHOI.

Osnauenns rpanuni GyHkuii B Touni 3a Komri. OqHo61uni rpanuui. ['panutst GyHkiii npu
x — . HeckinueHHo Benuki ¢pyHkuii. HeckiHueHHO mMaii ¢pyHKLIi: 03HauY€HHS Ta OCHOBHI
TEOPEMH.

OcHoBHi Teopemu 1po rpanuii ¢pyHkmii. O3Haku icHyBaHHs rpaHullb GyHkii. [Tepma
BaXJIMBA IpaHulld. [Ipyra BaxuBa rpaHuIls.

Henepepsuicts ¢yHkuii B Toui. HemepepBHicTh PyHKIIT B iHTEpBaIi Ta Ha BIIPi3KYy.
Touku po3puBy (yHKIIT Ta X KiIacudikaiis.

I'panuis Ta HemepepBHICTh PYHKIIT ABOX 3MIHHHUX.

[MToxingna ¢yHKUii oHiET 3MIHHOT: 03HaYeHHS NMOX11HOT PyHKIT OHi€T 3MiHHOT, 11
MEXaHIYHUN Ta TEOMETPUYHUI 3MicT. 3B" 130K MK HETIEPEPBHICTIO Ta AU(EPEHLIHOBAHICTIO
GbyHKIII.

[ToxinHa cymu, pi3Hull, 100yTKy 1 yacTku ¢pyHkuii. IToxinHa ckinaaHoi i o0epHeHoi
¢ynkuii. [ToxinHi ocHOBHUX eneMeHTapHuX (yHKIiH. ['inepOomniuni ¢pyHKHii Ta iX TOXiaHI.
Tabnuis moxigHuX.

JudepeniiroBaHHs HESIBHUX Ta TapaMEeTPUYHO 3aJaHUX (YHKIIIH.

. HoxigHi Bumux nopsakis. [ToxiaHi BUIMX MOPAAKIB QYHKIIIH, 3aJaHUX HESBHO Ta

napaMeTpUYHO.

Hudepenuian pynxuii. [lousrrs audepenuiany GyHkuii ogHiel 3MinHoi. ['eomeTpryuHmii
3MicT audepenmiany GyHKIi.

OcHoBHi Teopemu npo audepenuianu GyHKIii oaHiel 3MiHHOI. Tabnui nudepenianis.
Judepenuiany BUIMX MOPAKIB QYHKIIT OHIET 3MIHHOI.

YactuHHi oXigH1 QYHKIIIT 0arathoxX 3MiHHUX. YaCTHUHHI MOX1/IHI BUIITUX MOPSIKIB QPYHKIIIT
6ararbox 3MiHHUX. Teopema LlIBapra.

JudepenuiiioBanicts Ta moBHUK audepenuian GyHkiii 6aratbox 3MiHHUX. HeoOXxigHa Ta
JOCTaTHS YMOBH TudepeHIliiioBaHOCTI QyHKIIT 6araTboxX 3MiHHUX.

[ToxinHa 3a HanpsiMOM 1 rpajieHT ¢yHKUii 6araTbox 3MiHHUX. [loXinHa BEKTOPHOT yHKIII]
CKQJIAPHOTO apryMEHTY.

. . .| 0]] o
IIpaBuito Jlonitans po3KpUTTS HEBU3HAYEHOCTEH THUIIIB {— | — |-
o0

3pocTanHs Ta cnananHs GyHKIIH onHieT He3anexkHOo1 3MiHHOT: HeoOxiqHa yMoBa 3poCcTaHHS
Ta crafaHHs QYHKIIH; JOCTaTHS YMOBAa MOHOTOHHOCTI (DYHKIIN; MAKCUMYM Ta MiHIMyM
¢byHK1iT; HeoOXigHA YMOBA eKCTpeMyMy (DYHKIIIT; 1OCTaTHS yMOBa EKCTpEeMyMy (DyHKIIIT;
Apyra I0CTaTHs yMOBa eKcTpeMyMy (yHkiii. Haiibinpiie Te HaliMeHIe 3Ha4YeHH QyHKIII1
0JIHi€1 3MIHHOT Ha [a,b].
OmnykJicTh Ta yrHyTicTh Tpadika QyHkuii ogHiel 3MiHHOI. Touku neperuny. Teopema mpo
IHTEepBaJIM OITYKJIOCTI BBEPX Ta BHU3. JlOCTaTHS yMOBa iCHYBaHHS TOUOK IEPETHUHY.
AcumnroTu rpadika ¢pyHKii onHi€el 3MiHHOI. 3aranbHa cxema nooyaoBu rpadika GpyHkiii
OJHi€T 3MIHHOA.
Exctpemymu ¢yHKuii IBOX He3aJdeKHUX 3MIHHUX. HeoOXi1HI yMOBH eKkcTpeMyMy (yHKIIii
JIBOX HE3aJISKHUX 3MiHHUX. J[ocTaTHI yMOBHU eKCTpeMyMy (DYHKIIIT 1BOX HE3aJICKHUX
3MIHHUX. YMOBHI ekcTpemyMu. Haiibinbine Ta HaiiMeHIe 3Ha4eHHs QyHKIIT TBOX
HE3AJIeKHHUX 3MIHHHUX B 3aMKHYTIil 061acTi. MeTo HallMEHIINX KBaIparTiB.

Po3nin 3. InTerpajbHe YUCJIeHHS
[ToHATTS MpO KOMIUIEKCHI uncna. ['eoMeTpruyne 300paskeHHsI KOMIUIEKCHUX 4mcen. Popmu
3aMucy KOMIUIEKCHHUX Yucell: areOpaiuyHa, TPUrOHOMETPUYHA Ta MOKa3HUKOBI.
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Jlii Hajg KOMIUIEKCHUMM YHCJIaMU B ajreOpaiuHiii, MOKa3HUKOBIM Ta TPUTOHOMETPHUYHIH
¢dopmax. Ilepma ¢opmyna Maspa. J[oOyBaHHS KOpeHIB 3 KOMIUIEKCHUX uHcen. [[pyra
¢dopmyna Maspa.

[ToHATTS mpo HEBU3HAUEHUH iHTerpas. BmacTMBOCTI HEBM3HA4YEHOro iHTerpamy. Tabmuis
OCHOBHMX HEBU3HAYCHHUX IHTETPAIiB.

OcHOBHI MeToau iHTerpyBaHHs. MeTox 0e3mocepeqHbOro IHTErpyBaHHS, METOJA 3aMiHU
3MIHHOI MiJ 3HAKOM IHTerpaja. Ys3arajibHeHa TaOiuus iHTerpaiiB. MeToj iHTEerpyBaHHS
yacTuHaMu. TUIM 1HTErpaiB, SIKi 00YUCITIOIOTHCS IHTETPYBAHHAM YaCTUHAMM.

IHTerpanu, o MicTATh Yy 3HAMEHHUKY KBaJApaTHUHA TpuwieH. Po3kinagaHHs MHOTO4JIeHa Ha
JiHIMHI 1 HeNmiHIHI MHOXXHUKHU. PO3KIajaHHS NPaBWIBHOTO pPAaLiOHAJIBHOTO JApo0y Ha
eJIEMEHTAapHI.

IHTerpyBaHHs HaWIPOCTIMINX palliOHANIBHUX ApoO0iB. I[HTErpyBaHHs palioHaJIBHUX JIPOOiB.
IuTerpyBaHHs  TPUTOHOMETPUYHMX  (YHKUIH.  YHIBepcaJbHa  TPUTOHOMETpPHYHA
MM ICTaHOBKA.

InTerpanu tumy jsin"’ x-cos" xdx . BUKOpPHUCTaHHS TPUTOHOMETPUYHHX TIEPETBOPEHD MPU

OOYHCIICHH] IHTETPaiB.
InTerpyBanns ippalioHaJIbHUX (byHKLIH. JpoGoBo-IiHiiiHa iICTaHOBKA.
TpuronomerpuyHa miICTAHOBKA B KBAJPAaTHUYHUX 1ppallioHaIEHOCTSX
Busnayennii inTerpan. O3HaueHHs IHTerpajsy SK TpaHUIl IHTETPalbHOI CyMH.
I'eomeTpuuHmii 1 GiI3UYHMUINA 3MICT BU3HAYEHOTO 1HTETpay.
OOuncnenHs BU3Ha4eHOro iHTerpany. @opmyna Hetotona-JleitOnina. OCHOBHI BIacTUBOCTI
BHU3HAUCHOTO 1HTErpay.
OOuncneHHs BU3HAYEHOTO 1HTErpally 3a JOMOMOT 00 3aMiHM 3MiHHO{ (ITiICTAHOBKH).
®opmyIu IHTErpyBaHHA YaCTUHAMM y BU3HAYCHOMY 1HTETpai.
IHTerpyBaHHs napHUX Ta HEMapHUX (QYHKINH B CAMETPHYHUX TPAHULISX.
HesnacHuil iHTErpas nepioro poay 3 HECKiHUEHHOIO TpaHHIIeIo iHTerpyBaHHs. HeBnacHuit
1HTETrpaj Jpyroro poay BiJ po3puBHOI (QyHKIII.
3acTrocyBaHHS BU3HAYEHOTO IHTETrpasly 1O 00YHMCICHHS TUIOMII TIOCKOi (irypu.
[Mongiiinuii inTerpain. I'eomeTpuunuii Ta (Hi3MYHMIA 3MICT MOABIHHOTO iHTerpary. OCHOBHI
BIIACTHBOCTI MOJIBIHHOTO 1HTETpaIy.
OOuncneHHs MoABIHHOTO IHTETpaly B IEKaPTOBBIX Ta MOJSPHBIX KOOpAMHATaX. Jleski
3aCTOCYBaHHA MOJBIHHOIO 1HTETpay.
KpuBosmiHiiHi iHTErpaay nepuoro poay Ta Horo 00YHCICHHS.
Jlesiki 3acTOCYBaHHsI KPUBOJIHIMHOTO iHTErpaly Mepuoro poay.
KpuBominiiiHi iHTerpanu Ipyroro poay Ta ioro oduncineHss. Jleski 3acrocyBaHHS
KPUBOJIIHIMHOTO 1HTETpally IPYroro posy.
[ToBepxHeBi iHTErpanu NEpIIOro i APYroro poay Ta ix oduucienHs. [leski 3acTocyBaHHS
MOBEPXHEBUX IHTETPATiB IEPIIOTO i APYTroro poay.
®opmyna Octporpazacbkoro-I'aycca. @opmyna Crokca.

Po3nin 4. IndepenuiaibHi piBHAHHSA
[TonsaTTs nudepeHianbHOro piBHIHHA. JJOMOMbKHI YMOBH JUTS JU(EpPEHIIIaTbHOTO
PIBHSAHHS-TIOYATKOBI yMOBU. YaCTUHHMH Ta 3arajibHUI po3B’ 430K AU(EpEeHIIaTIbHOTO
piBHsaHHA. 3agada Komri. Teopema npo icHyBaHHSA 1 €IMHICTD PO3B 53Ky 3ama4i Komri.
JudepenuianbHi piBHIHHA 3 BIJOKPEMIIIOBAHUMH 3MiHHUMU. [{udepeHniianbHi piBHAHHS 3
OJTHOPITHOIO (PYHKIII€IO.
JliniitHi audepenuianbHi piBHAHHA NEpHIoro nopsaky. JAudepenuiaabi piBHIHHS
bepuymni. ludepenuianbHi piBHIHHS B TOBHUX TU(epeHITianax.
JludepeHiianbHi piBHSHHS BHIIUX MMOPSIIKIB, TOYaTKOBI yMOBH Ta 3anada Komri amst
mrdepeHniaIbHUX piBHAHB BUIIUX NopsiakiB. Teopema Kori.
JudepenuianbHi piBHIHHS BUIIMX MOPSKIB, 1110 JOMYCKAIOTh 3HUKEHHS OPSIKY.
[TonsaTTs NniHiiiHOTO AM(EpEHIIANBHOTO PIBHAHHS N-0T0 MOPSAIKY, 1X Kiacu]ikartis.



7. JliniitHi oxHOpinHi Audepenuianbhi piBHAHHA(JIOP). JliniitHi ogHOpiaHI TudepeHIianbHi
PIBHSHHS JPYrOro MOPSAKY.

8. JliniiiHi ogHOPinHI AU epeHIianbHi PIBHIHHSA /1 — TO MOPAIKY.

Teopemu mpo 3aranpHi Ta YaCTHHHI PO3B’A3KH OJHOPITHUX Ta HEOAHOPITHUX JIIHIHHUX

nudepeHiaIbHUX PiBHSAHB IPYTOTO MOPSIKY.

9. TImrerpyBanns JIOJIP npyroro nopsaky 3 noctiiinumu koeginienramu. [nrerpyBanus JIO/IP
7l — OT0 MOPAIKY 3 MOCTIHHUMH KOe(illieHTaMH.

10. Jliniini HeogHOPinHI audepenuianbhi piBHaHHA(JIHIP).

11. Crpykrypa 3aransHoro po3s’s3ky JIH/P apyroro nopsiaky. Merton Bapiatiii 1oBUIBHUX
MOCTIHHX.

12. TnterpyBanust JIH/IP npyroro nopsiiky 3 mocTiftHUMEU Koe(illieHTaMU Ta MPABOIO YaCTHHOIO
CHEIIaIbHOTO BUTIISIY.

13. InterpyBanns JIOJIP 1 —oro (7 > 2) nopsaxy 3 nocTiiHUME Koe(illieHTaMHu Ta MPaBoko

YAaCTUHOIO CHEIiaJIbHOTO BUTJTISY.

14. Cucremu mudepeHIianbHuX piBHAHb. OCHOBHI MOHATTS. [HTErpyBaHHS HOPMAJIbHUX
CHCTEM.

15. Cucremu niHiiHUX TudepeHIiaTbHIX PIBHAHD 3 TOCTIHHUMHU KoedimieHTaMu (OJHOPIIHI Ta
HEOJTHOPIIHI).

Po3nin 5. YncJiosi i pyHKkuioHanbHi psian

1. Ywucnosi psaau. OcHOBHI NOHATTS. P reomerpuunoi nporpecii. HeoOxinHa o3Haka
301KHOCTI YHCIIOBOTO psiay. ['apMoHiYHMI P,

2. JlocraTHi 03HAKH 301KHOCTI 3HAKOIIOCTIHHUX PAIIB: O3HAKH MOPIBHAHHS, O3HAKA
HanamOepa, pagukansHa o3Haka Komri. [nTerpansaa o3naka Ko, Y3aransHeHuit
TapMOHIYHUHN Ps.

3. 3uakonepemixHi psiau. O3Haka JleiOHina. Y3araapHeHa 03HaKa 301)KHOCTI 3HAKO3MIHHUX
psiB.

4. AOcomoTHa Ta yMOBHA 301KHOCTI YHUCIIOBHX PsAiB. BracTUBOCTI aOCOMIOTHO 301KHUX
psiB.

5. @ynkuioHanbHi psau. OcHoBHI MOHATTS. [IoHATTS cTeneneBoro psny. CTeneHesi psau.
301kHICT cTeneHeBUX pAniB. Teopema Abens.

6. InTepBai Ta pajgiyc 301KHOCTI CTENIEHEBUX PsIiB. BlIacTUBOCTI CTENEHEBUX PSIIB.

Posknan ¢pynkuiii y crenenesi paau. Psaau Teitnopa i Maxknopena.

8. HaOmmwxeHe oOuncneHHs 3Ha4eHb (DYHKIIH, BU3HAUEHUX 1HTETPajiB, TU(epeHIiaTbHIX
PIBHSHB 3a JOTIOMOTOI0 CTETICHEBHX PSIiB.

Po3nin 6. Teopis iMOBIpHOCTI Ta MaTeMATHYHA CTATHCTHKA

1. Bumagkosi monii Ta ix WMoBipHOCTI. Teopemu qo1aBaHHS 1 MHOKEHHS IMOBIpHOCTEH.
®opmyna baiieca, popmyna noBHoi iiMoBipHOCTI. Dopmynu bepuysni Ta [lyaccona.

2. BunajakoBi BeIWYHHH 1 3aKOHU PO3MOLTY. ['yCTHHA pO3MOAiiay OJHOBUMIPHOT Ta
JBOBUMIPHO1 BUIAKOBOI BEJIMYMHHM Ta 1X BIACTHUBOCTI.

3. UucnoBi XapaKTEpPUCTUKH OJHOBHMIPHHX BUIIAJKOBUX BeJIWYHH.biHOMIambHUIA,
PIBHOMIpHUH, TOKa3HUKOBHUH Ta HOPMaJIbHUN 3aKOHU PO3IOJILTY.

4. 3anexHICTh 1 HE3AIEKHICTh BUMAIKOBUX BEIMYMH, XapaKTEPUCTUKH JBOBUMIPHUX

pO3MoALTiB: YMOBHI MaTeMaTUYHE CIIOIBAaHHS Ta IUCIEPCisl, KOPEAIMHUNA MOMEHT,

KOe(iIieHT KOpesIii.

JIBOBIMUPHUI HOPMAaJIbHUNA 3aKOH PO3IOALTY.

CraTHCTUYHI PO3MOIUIH 1 BUOIPKOBI OIIHKH.

7. IHTepBajbHI CTATUCTUYHI OLIHKH, CTATUCTUYHI T1IIOTE3H 1 KPUTEPil y3roHKEHHS.

~

SN



9. IMoaiTuka Kypcy
. IToniTuka 110710 akageMiqHO1 100pOYECHOCTI

AkanemiuHa 100pOYeCHICTh 3700yBaviB BUILO] OCBITH € BaXKJIMBOIO YMOBOIO JIJIsl ONTaHYBaHHS
pesyNbTaTaMi  HABYAHHS 32 JUCLUUIUTIHOIO 1 BIANOBIZHOTO OIHIOBaHHSA 3 TOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOMIB. AKaJemiuHa J0OpOYecCHICTh 0a3yeThCsi Ha 3aCyJUKEHHI MPaKTUK
CIMCyBaHHS (BUKOHAHHS NMHUCHMOBHX POOIT 13 3alydyeHHSM 30BHIIIHIX JpKepen iH(opmarii, kpiMm
JI03BOJICHUX JJISi BUKOPHCTAHHS), IJIariaTy (BiATBOPEHHS OMyOJiKOBAaHMX TEKCTIB 1HIIMX aBTOPIB
0e3 3a3HaueHHs aBTOPCTBA), padpukanii (BUragyBaHHs JaHUX YU (PAaKTiB, IO BUKOPUCTOBYIOTHCS B
ocBiTHBOMY mpoueci). [lomiTuka 1OA0 akageMiyHOi JOOPOYECHOCTI  PErJIAMEHTYEThCS
«[lomoxeHHsIM TIPO CHCTEMY 3amobOiraHHs Ta BHSBICHHS aKaJEeMIYHOTO IUIariary y HayKOBHX
mpamiBHUKIB Ta 3700yBadiB BUIIOI ocBith HY «OMA»» Ne2-03-3 (http://www.onma.edu.ua/wp-
content/uploads/2020/09/0MS-2-02-3.2018.pdf) Ta PAMKOBHM KOJIEKCOM  akagemigHoOi
nobpouecHocti Ne 2-03-93 HamionansHoro yHiBepcurery «Onechbka MOpCbKa —akajiemis»
(http://www.onma.edu.ua/wp-content/uploads/2019/03/11.02.2019_Kontr-prym-Ramkovyj-kodeks-
akademichnoyi-dobrochesnosti.pdf).

.KomyHikariiina momituka

3n0o0yBaui BHUIIOI OCBITM TIOBUHHI KOMYHIKYBAaTH 13 BHKI3JadyaMH 4Yepe3 CHUCTEMY
JAMCTaHIIHOTO fnocTymy http://www.onma.edu.ua/systema-dystantsijnogo-dostupu-do-navch a6o 3a
JIOTIOMOTOFO 1HIIIUX KOMYHIKaIliiHHUX 3aCO0iB.

[MomiTHKa 11010 IEpECKIaaHHs Ta OCKAPKEHHS OI[IHIOBaHHS
[lepecknananHs BiAOYBA€ThCA 13 03BOJY AMPEKTOPATy IHCTUTYTY 32 HAsSBHOCTI IMOBAXHUX
npuyuH y BignosigHocTi 70 [lomoskeHHs mpo opranizamnito HaB4yaimbHOro mporecy HY «OMA»
http://docs.net.onma/dlzone/qms/QMS%202-03-1.2017.pdf.

. BinBigyBaHHs 3aHATH
BinBigyBanHs 3aHATH 3100yBayaMy BUIIOI OCBITH IeHHOI (hopMH periaaMmenTyeThest [IpaBunamu
BHYTpiHBOTO po3nopsaaky HY «OMAy (31 3minamu) http://docs.net.onma/dlzone/gms/qms-
%201 .pravila2018.pdf.



http://www.onma.edu.ua/wp-content/uploads/2020/09/OMS-2-02-3.2018.pdf
http://www.onma.edu.ua/wp-content/uploads/2020/09/OMS-2-02-3.2018.pdf
http://www.onma.edu.ua/systema-dystantsijnogo-dostupu-do-navch

11. CXEMA HAPAXYBAHHS BAJIIB 3A HABYAJIBHOIO JUCHHUIIVITHOIO «BUIITA

MATEMATHUKA»
Tabnuys 1
3Hauenna R Omninka 3a mkajgow €EKTC Oninka 32 HaNioHATLHOIO
MIKAJIOI0

90 - 100 A “BIIMIHHO”

80 — 89 B “myxe noope”
65-179 C “nmobpe”
55-64 D “33I0BUILHO”
50-54 E “mocTatHb0”’
35-49 FX “He3aI0BLILHO”

1-34 F “HEeNpUHHATHO”
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