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1.

Onuc HAaBYAJIBLHOI AMCIUILIIHA

HalimenyBanus
MOKa3HHUKIB

lamy3s 3HaHB, CHICMIATBHICTD,
OCBITHS MPOrpaMa, piB€Hb BUILOT
OCBITH

XapakTepucTuka
HaBYAJIbHOT TUCIUILITIHA
(nenna opma HaBUaHS)

Kinpxkicts kpenutis — 10

Kinpkicts MogymniB — 4

KinpkicTh 3MiCTOBHX MOAYIIB — 5

[nmuBinyanbHe HAYKOBO-IOCHI-

He 3aBjaHHs: 1,2 ceMecTpH, II0

OJIHIH PO3pPaXyHKOBIA poOOTI
(Ha3Ba)

araiibHa KUIbKiCcTh roaud — 300

KinpkicTh ceMecTpoBUX rOUH
Ui IeHHOT (hOpMH HaBYaAHHS

Cemectp 1
aymutopHux- | Camoct. po6o-
80 rog. 1 —70 ron.
Cemectp 2
aymutopHux — | Camoct. po0o-
80 rox. 1 — 70 ron.

KiIbKicTh THXKHEBUX TOJUAH IS
JeHHO1 popMU HaBYAHHS:

Cemectp 1
aymutopHux — | Camoct. pobo-
5 ron. ™ — 4,4 roI.
Cemectp 2
aymutopHux — | Camoct. pobo-
5 ron. ™ — 4,4 ToI.

I'any3si 3HaHb:
10 «ITpupoaauyi HayKu»,
19 «Apxirekrypa Ta OyJiBHUIIT-

BO»
CneniajJbHOCTI:
103 «Hayku po 3EMIIIOY,

193 «"eonesist Ta 3emieycTpiin»

OcgiTHi nporpamu:
Komiunmii MoHiTOpiHT 3emii. I'eoin-
(hopmartiiini CHCTEMH 1 TEXHOJIOTI].

PiBenn BHIoi ocBiTH:
nepunii( 6akaxaBpChKuil)

O060B’a3K0Ba

HaBuanbHuii pik

2021/2022

Cemectp

1-i1 2-i1

Jlekmii

40 roaun 40 roaun

IpakTHuni

40 romuu 40 romuH

JlabopaTopHhi

Camocriiina podoTa

70 roguH 70 roguH

InmuBinyanbHa pobdora

Bug xoHTposto

ICIIAT ‘ ICIIAT

CniBBiZHOILIEHHS KUIBKOCTI TOJIMH ayIUTOPHHX 3aHATH 10 CaMOCTIHHOT poOoTu cranoBuTh: 160/140.

2. MeTta, 3aBJaHHSs1, KOMIIETEHTHOCTI, IPOrPaMHi pe3y/IbTaTH HABYaHHS, MiKIMCHUILIIHAPHI
3B’AI3KH HABYAJILHOI TUCIHUILIIHA

MeTta BUBYEHHA: OTpUMATH (PyHIAMEHTAIbHI 3HAHHS 3 BHUIOI MAaTEMAaTHKH, SIKi J03BOJIATH
CTY/IEHTaM PO3B’S3yBaTH BAXKJIMBI MPAKTHYHI Ta TEOPETUYHI 33/]a4i 3 PI3HUX Tajly3ell cydyacHOi Ma-
TEMaTHKH Ta CYMDKHUX TUCLHMIUTIH, @ TaKOX 3aKIagyTh OCHOBH (pyHIaMEeHTalIbHOI MaTeMaTHYHOL
MMATOTOBKH.

3aBaHHA: 3aKJIACTH OCHOBU (yHAaMEHTaIbHOI ()axoBOI MIArOTOBKH, a caMe: BEKTOPHA all-



reOpa Ta aHaJIITHYHA T€OMETPIs; PIBHSIHHA JIIHIM 1 MOBEPXOHb MEPIIOTO Ta JPYroro MOPSIKIB; MaT-
pUYHE YHCIICHHS Ta METOJIU PO3B'SI3aHHSA CHCTEM JIIHIHHUX aareOpUUHUX PIBHAHB; TPAHULIST YHCIIO-
BO1 MOCIIIIOBHOCTI, TPaHMIIS Ta HEMEPEPBHICTh (YHKIIII, MOXiHA, IHTETpajIbHE YUCIEHHS, QYyHKIIT
0araTboX 3MIHHHX Ta iH.
3rifHO 3 BHMOTraMH OCBITHBO-TIpO(eciifHOi mporpamMu CTYJAEHTH TOBHMHHI JOCSITTH TaKHX
KOMIIETEHTHOCTEM:
3arajbHi
- 3/aTHICTb 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYaIlisX;
- 3JaTHICTh 3HATHU Ta PO3YMITH IpeAMETHY 001acTh 1 mpo(eciiiHy MisIbHICTS;
creniaJbHi
- 3JaTHICTb 3aCTOCOBYBATHU TeOpii, MPUHIMIH, METOAM (PI3UKO-MATEeMaTHUYHUX, NPUPOIHUYHX,
COLIIAJIbHO-EKOHOMIUHU X, IH)KEHEPHUX HayK IIPHU BUKOHAHHI 3aBJaHb T'e0e3ii Ta 3eMIIeyCTpOIO;
- 3JIaTHICTH 3aCTOCOBYBaTH 0a30Bi 3HaHHS (DI3MKH, XiMii, O10JIOTi], €KOJIOTil, MaTeMaTHKH, iH(OP-
MaIlliTHUX TEXHOJIOTIi TOIIO pU BUBUEHHI 3emti Ta ii reocdep.
IIporpamHi pe3y1bTaTH HABYAHHS:
- 3aCTOCOBYBATH KOHIIETITyaJIbH1 3HAHHS MPUPOJIHUYNX 1 COLIATBHO-EKOHOMIYHUX HAYK MPH

BHKOHAHHI 3aBJIaHb T€0e311 Ta 3eMJICyCTPOIO;
- 3aCTOCOBYBATH MOJIEINi, METOIM 1 naHi (i3uku, Ximii, 6i0J0Tii, eKIIoTii, MaTeMaTuky, iHdhopma-
[IHUX TEXHOJIOTH TOIIO MPU BUBYEHHI IPUPOIHHUX MPOIECIB (OPMYBaHHS 1 pO3BUTKY reocdep.

MixnucuuniaiHapHi 3B’SI3KH: BHIla MaTeMaTHKa € 0a30BO0 TUCIUILIIHOIO JJIi BUBUYCHHS TaKUX
JMCLUILTIH SIK (i3uKa, XiMisl, Teopis HIMOBIPHOCTEH Ta MaTeMaTHYHA CTATUCTHKA Ta iH.

3. IIporpama HaBYAJbHOI JUCHUILIIHHA
Mopyas 1

3micToBuii MoayJib 1. BexkTopHa anredpa Ta aHalmiTHYHA TE€OMETPis

Tema 1. BekTopHa ajnredpa i e1eMeHTH Teopil BU3HAYHHUKIB
Busnaynuku 2-ro, 3-ro, n-ro mopsiKy, BIACTUBOCTI, OOUMCIIeHHS. AnrebpaiuHi JTOMOBHEHHS 1 Mi-
Hopu. Cucremu niHiitHEX anreOpaiuaux piBHsAHb (CJIAP). IlpaBuno Kpamepa po3s'szanus CJIAP.
Bekropu. JliniitHi onepariii Hax Bekropamu. JIiHiITHO-3a1€XH1 Ta JIIHIHHO-HE3aIeXKHI1 CUCTEMH BEK-
topiB. KonineapHi Ta kommiuanapHi Bektopu. basuc, pos3kinaganus BekTopa 3a 6asucom. [Ipoexiis
BEKTOpa Ta HOro KOOpAWHATH. J|ekapToBi MPSMOKYTHI KOOPJMHATH Ha IUIOLIUHI 1 B mpocTtopi. Jli-
HilfH1 onepalii HaJ] BEKTOpaMu B KoopauHaTHii ¢popmi. Ckanspauii 100yTOK BEKTOPIB, HOTO Bac-
TUBOCTI. JIOBXKHMHA BEKTOPa, KyT MDK BEKTOpaMH, YMOBHU NEPIEHANKYISAPHOCTI 1 MapajaeabHOCTI Be-
KTOpIB, SIKi 337aHi y KOOpAUHATHIH (popmi. BekTopHuii 100yTOK BEKTOpPiB, HOTrO BIACTHBOCTI, 00-
YHCJICHHS B KOOPAMHATHINA (opMi, TeoMeTpruyHHi 3MicT. Mimanuii 100yTOK BEKTOPIB, BIaCTUBOC-
Ti, 0OYMCIIEHHS, TEOMETPUIHHIA 3MICT, 3acTocyBaHHs. [loBiliHMI BeKTOpHUI JOOYTOK.

Tema 2. PiBHAHHSA NPAMOI i IJIOIMHA
[TnomuHua. PiBHAHHS TUIOIIMHY: Y BEKTOPHIM (popmi, mpoBeaeHoi Yyepe3 TOUKY 3 JaHHUM BEKTOPOM
HOpMaJli. 3arajibHe PIBHAHHA IUOMMHUA. KyT MDK ITUIOIIMHAMH, YMOBH HapaieiabHOCTI 1 HepreH -
KYJSIPHOCTI TuIonuH. Bincrans Mk miomuHaMu. [IpsiMa y mpocTopi, HalpsIMHANA BEKTOpP MPSIMOi,
PIBHSHHS TPAMOI: y BEKTOpHIN (popmi, B mapaMeTpUUHOMY BUTJISL, Y KAaHOHIYHOMY BHUTJISMIL, SIK
napu onuH. Bincrane Mk npsMumu. OCHOBHI 33/1a41 HA TPSAMY JIIHIIO 1 TUIOIIHHY.

Mopyas 2
3micToBHii MOAYJIb 2. MaTpu4He YHCIICHHS Ta €JIEMEHTH JIHIHHOT anredpH.
Tema 1. Matpuui i cucTemu JiHiHHMX anredpaidyHuX piBHIHD
Marpuui. Jlii 3 marpunsmu. Cuctemu niHiiHUX anredpaiunux piBasHb (CJIAP). Meron I"aycca po-
3B's3aHHA CJIAP. OGepHena maTpuils. MaTpu4HUi METO/I PO3B'SI3aHHS CUCTEMH JIHIHHUX PIBHSHB.
Panr matpuui, ioro o6uncnenHs. JoCaipKeHHS pO3B'I3HOCTI CUCTEMH JIIHIHHUX PiBHSAHB, TEOpEMa



Kponekepa-Kamnemmi. I'aycca poss'szanns CJIAP. Ognopigai CJIAP. @yHnameHTanbHa cUcTEMa
po3B's3kiB. CTPYKTYpH pO3B’s3KiB 0JHOPiHOT Ta HeoaHopinHo1 CJIAP.

Tema 2. Jliniiini BekTopHi npocTopu. JliniiiHi onepaTopu Ta ix MaTpuui
Enementu teopii niHiiiHux npocropi. [lpuknanu niniiiHux npoctopis. basucu Tta BUMIpHICTD JIi-
HiifHuX npocrtopiB. EBkiiniB mpoctip. HepiHocti Komi-bynskoBcskoro Ta MinkoBcbkoro. Opro-
HOPMOBAaHI CUCTEMHU BEKTOPiB. MeTo oproronanizanii. JliHiitHUI oneparop, npukiaau. MaTpuris
JTHIKHOTO omepaTopa y 3ajaHoMy Oa3uci. Marpuist nepexoay npu 3aMidi 6aszucy. BmacHi uucna i
BJIACHI BEKTOPH JIHIHHUX omepaTopiB. OpToroHaIbHHUN omepaTop Ta Martpuis. CuMeTpuyHa Mart-
pHILS Ta OIepaTop.

Tema 3. KBaapaTnuni ¢popmu. PIBHAHHA NOBepXOHS i JiHIi APYroro nopsaxky
Kpusi Ha miomuni. Kanoniuna ¢opma 3anucy piBHsHB eninca, rinepOonu ta mapabonu. [oci-
JDKEHHS TeOMETPUYHHUX BJIACTUBOCTEH einca, rinepoomnu ta napadonu. Keaaparnuna popma. Mar-
puLs KBaapaTUyHOi (opMu. 3BeleHHS KBaApaTUYHOI (JOPMHU IO KAHOHIYHOTO BHIJISAY. 3arajibHe
PIBHSHHS KPUBUX JPYroro MOPSAKY. 3BEIECHHs 3arajlbHOTO PIBHSAHHS KPUBOI APYroro MOPSAKY /10
KaHOHIYHOTO BUTisay. [loBepxHi apyroro nopsaky. Kanoniuni ¢popmu 3amucy piBHSHb OCHOBHUX
MOBEPXOHb, TOCITIHKEHHS (POPMU TIOBEPXHI METOIOM Iepepi3y. 3BeIeHHs 10 KaHOHIYHOTO BUTIISLY
3arajabHOTO PIBHIHHS MOBEPXHI APYTrOTO MOPSIKY.

Moayas 3

3micToBuii MoayJb 3. Teopist rpanuis. HenepepBHICTb.

Tema 1. Teopist rpaHuIb MOCTIAOBHOCTEI.
MuoxwuHa fiiicHux yrcen. Yucnoi nocnigoBHocTi. I'pannng nocnigoBHocti. HeckinueHHo mani Ta
HECKIHYEHHO BEJIMKI IOCIIIOBHOCTI Ta iX BaacTUBOCTL. OCHOBHI BJIIACTUBOCTI IOCIIIIOBHOCTEH, K1
MAalOTh TPAHUIIO. [CHYBaHHS IpaHUIll MOHOTOHHOI OCIiIOBHOCTI. Yucio e.

Tema 2. Teopist rpannub pynkuiii. HenepepBHi pyHKuii
I'pannus ¢yskuii B Toumi. ['panuns ¢yHKIIi B HECKIHUEHHOCTL. Apr(MEeTUYH] BIaCTUBOCTI Ipa-
Huilb. HeckinuenHo mani GyHkIii Ta ix BnactuBocTi. HeckinuenHo Benuki ¢pyHKii. JlesaKi BaxXIuBi
rpanuii. [lopiBHsSHHS HeckiHueHHO Manux (yHkmiiH. CumBoiu "o" ta "O". ExkBiBaJIeHTH1 HECKiH-
YEHHO MaJli. 3aCTOCYBAaHHS HECKIHUEHHO MaluX Juid oOuuciieHHs rpaHunb. HenepepBHi (QyHKII.
BrnactuBocTi HenepepBHUX y TOULll (YHKIIH: HEMEPEPBHICTh CyMH, JOOYTKY Ta YaCTKH; TPAHULS Ta
HETepepBHICTh cKIaaeHol GpyHkiii. OxHOoCTOpOHHI Irpanui GyHKIiKA y Touni. Touku po3puBy QpyH-
Kuii Ta ix kinacugikanis. HemepepBHicTh QyHKINIT Ha BiApi3Ky; OOMEXEHICTh, ICHYBaHHS HalOUIb-
IIOTO Ta HAIIMEHIIIOTO 3HAYCHHS.

3micToBuii MoayJb 4. J/ludepeniianbHe YUCICHHS.

Tema 1. ludepenuianbHe yncaeHHs: GyHKUiN oQHi€T He3a1e:KHOI 3MIHHO]T
[Toxinna ¢ynxmii. ['eomerpuune TirymauenHsa noxinHoi. Iloxinqa oGepuenoi Gpynkiii, GyHKIiHi 3a-
naHuX napaMmerpudHo. [ToxinHi 00epHEHNX TPUTOHOMETPUYHHUX (QYHKIIH, TiepOOTIYHUX QYHKITIH.
HudepenuiiioBanicts Qynkuiii. HenepepsHicts audepenuiiiopanoi gynxuii. Judepenmian. I'eo-
MeTpuuHe TiyMadeHHs audepenuiana. I[oximani Ta audepeHmiany BUIIMX MOPsIKiB. Dopmyna
Jleitonuist. Teopemu Poms, Komri, Jlarpanxka. Hacninku. [Ipasuna Jlonitansa-bepuymmi. Po3kpurrs
HeBU3HaueHocTel 3a npaBuiamu Jlomitansg-bepnymni. @opmyna Teitnopa 3 3aJUIIKOBUM YIEHOM Y
¢dopwmi Jlarpamxka. 306pakenHs QyHkuil exp(x), sinx, cosx, In(1+x), (1+x)**a 3a gomomoroio ¢o-
pmymu Teitnopa. 3acrocyBanHs AU(EPEHIIATBHOTO YUCIEHHS 10 JOCTIKEeHHS QyHKIIH Ta moly-
noBu rpagikiB. 3poctaHHs Ta cnanaHHs GyHKiH. Ekcrpemym. HeoOxinHi Ta ocTaTHI yMOBH €KCT-
pemymy. JlocnimkeHHs (QyHKIIIM HA OMYKITICTh Ta BTHYTICTh. TOYKHM MeperuHy. ACUMITOTH KPUBHUX.
HocmimpkenHs ¢yHkuii ta noOynosa rpadikis ¢pynkuii. [Tpuknaau. Haiimenme ta naitbinpue 3Ha-
yeHHs1 QyHKIIT Ha Biapizky. [lonsipHa cuctemMa KOOpAMHAT, 3B'I30K 3 AEKapTOBOIO, Ipadiku QpyHK-
il y mossipHiit cuctemi. KpususHa kpuBoi. EBoora i eBoIbBeHTA.

Tema 2. ludepenuianbHe yncaeHHs: GyHKIII KiTbKOX He3a1eKHUX 3MiHHUX
OcHoBHi o3HaueHHs. JudepenuiiioBanicts GyHKUi Kinbkox 3MiHHUX. [ToxiaHi Bif ckinageHux dy-
Hkuid. [ToBumii qudepennian. Ioxinni Big HesBHUX ¢yHKLiH. [ToxinHa 3a HAIPSIMKOM, TPAJIEHT.



YacTuHHI NOXiHI BUIIMX MOPsAKiB. HezanexHicTs pe3ynbraTy QuQepeHIitoBaHHS Bl MOPSAKY
midepenuitoBanns. Judepenmianu pumux nopsakis. @opmyna Teitnopa. Excrpemymu ¢(yHKITiiH
Oaratbox 3MiHHUX. HeoOXigHi yMoBU ekcTpeMyMy. JlocTaTHI YMOBH €KCTpeMyMy. YMOBHUH €KCT-
peMyM.
Monyas 4

3micToBuii Moay b S. [HTerpansHe ynucneHHs GpyHKii oaHiel He3anexHOT 3MIHHOT

Tema 1. HeBusnauenmii interpan
IlepBicHa. HeBu3Hauenwmii interpain, ioro BiactuBocti. Tabmuns inTerpaniB. Haitnpocrimi meroan
iHTerpyBaHHs. 3aMiHa 3MIHHO1 Yy HEBU3HAYEHOMY iHTerpai. IHTerpyBaHHs yacTMHamMu. [HTerpy-
BaHHS NPOCTUX Jpo6iB. [HTErpyBaHHA MiHIKHUX Ta ApoOOBO-NIHIMHUX ippalmioHanbHOCTEH. [HTET-
pYBaHHS TPUTOHOMETPUYHUX (DYHKIIH. [HTErpyBaHHS KBapaTUYHHUX IppaLliOHATIHLHOCTEH.

Tema 2. BusnaveHuii inTerpaJ
BusnaueHuii iHTErpan sk rpaHuis iHTErpalbHUX cyM. OCHOBHI BJIACTHBOCTI BU3HAUYEHOTO IHTET-
pana. Teopema mpo cepenne 3HaueHHs. [loxigHa Bif iHTerpana 31 3MIHHOIO BEPXHBOIO T'PAHHIICIO.
®opmyna Hetorona-JleliOuuns. [HTerpyBanHs yacTHHAMU Ta 3aMiHa 3MIHHOI y BU3HAYEHOMY iHTe-
rpaii. 3acTOCyBaHHSI BU3HAUEHUX IHTErpaliB O OOYHMCICHHS IUIONI TNIOCKHX (iryp y JAeKapTOBHUX
KOOpAMHATAX, Y MOJSIPHUX KOOPAMHATAX, Ta y BUMAAKY (DYHKIIH, sSKi 3a1aHi nmapamerpudHo. Hude-
pEeHILIia JOBXUHHU AYTU KpuBOi. OOUUCIEHHS MOBXUHH JYT'M KPUBOI, IUIONI MOBEPXHi 00epTaHHS,
00’eMy Tija oOepTaHHs. 3arajibHa cXeéMa 3aCTOCYBaHHS BU3HA4YeHOTO iHTerpana. [lpuknanu 3 ¢isu-
KU Ta MEXaHIKH.

Tema 3. HeBiiacHi iHTerpaamn
HesnacHi iHTerpaiy 3 HECKIHUEHHUMH TPAaHULIAMU iHTerpyBaHHs. O3HaueHHs. Teopemu MopiBHSH-
Hs1. AGcomroTHa 30DKHICTh. [HTErpany Bix HeoOMeKeHUX (QYHKIIIH.

Tema 4. KpuBoainiiiai inTerpann
KpuBomniHiliHi iHTErpaau APyroro poy, o0YHCIeHHs, 3acToCyBaHHs. He3anexHicTe KpUBOJIHIHHO-
ro iHTerpaa Bifg HUIAXY iHTerpyBaHHs. BimHoBneHHs ¢yHKuii 3a moBHUM qudepenuianom. Dizuy-
HE 3aCTOCYBaHHS KPUBOJIIHIMHUX 1HTETpaliB.

4. CTpyKTYpa HABYAJIbHOI AMCHUILIIHU

KinbkicTs Toaun
Ha3Bu 3MiCTOBHUX MOJyJIiB 1 TEM Ycporo Y Tomy gmci
JI i na0. C.p.
1 2 3 4 5 6

Cemectp 1 («JliHiliHa ajaredpa Ta aHaJiTHYHA reoMepis» - moay.i 1, 2. «MareMaTH4YHUH
a”HaJIi3» - MoayJb 3)

Moayas 1
3micToBuii MoayJib 1. BekTopHa anrebpa Ta aHaliTHYHA TE€OMETPis
Tqu"I. BCKTOpHa: anreOpa 1 eTeMEeHTH 24 ] 3 B 3
Teopii BUSHAYHHKIB
Tewma 2. PiBHSHHS TpsIMOT 1 TJTOMIUHA 14 4 4 - 6
Moay/ibHUI KOHTPOJIb 2 — 2 — —
Pa3om 3a 3micToBHHM MoayJiem 1 40 12 14 — 14
Mopayasb 2
3micToBHii MOAYJIb 2. MaTpyUyHe YHCIICHHS Ta €JIeMEHTH JiHIHHOT anrebpu
Tema 1. Marpuri i cucTemMu TiHIHHUX 2 ] 6 3
ayreOpaidyHuX pIBHSAHB
T;h/{a 2: JIiHiiiH1 BEKTOpHI MPOCTOpH. 2 6 4 B 12
JIIH1iH1 onlepaTopH Ta iX MaTpuLl
Tema 3. KBagpatuuni popmu. PiBHSIHHS 18 6 6 — 6




MIOBEPXOHb 1 JIIHIN IPYroro NopsIKy

Moay/jibHUI KOHTPOJIb 2 — 2 — —
Pa3om 3a 3MicCTOBHMM MojyJieM 2 64 20 18 26
Moayas 3 (mouaTok, «MareMaTHYHUI aHATI3»)
3micToBuii MoayJsb 3. Teopis rpanuis. HenepepBHicTh
Teiv[a 1. Teopist TpaHUllb MOCIIIOBHOC- 16 4 2 B 10
Teil
Tema 2. .Teopm TpaHuib ¢ynkuii. He- 20 4 6 B 10
nepepBHi QyHKIIIT
Pa3om 3a 3micTOBHUM MoayJem 3 36 8 8 20
InuBinyansHe 3aBIaHHS 10 10
Pa3om rogus 3a 1 cemectp 150 40 40 - 70
Cemectp 2 («MaTeMaTHYHUI aHATI3»)
MoayJb 3 (Ipo10BKeHHS)
3micToBuii MoayJs 4. JludepeniianpHe YUCICHHS
Tema 1 I[Ifl(ljepeHLllaJIbH? 11‘I/ICJI€'3.HHSI 44 12 14 B 18
byHKIIH 0/1HIET He3aJIeKHOT 3MIHHOT
Tema 4. [ludepenuianbHe YUCTECHHS
N . 28 8 8 — 12
(GyHKIIH KUTBKOX HE3aJKHUX 3MIHHUX
Moay/ibHUI KOHTPOJIb 2 — 2 — —
Pa3om 3a 3micToBHUM MoayJieM 4 74 20 24 — 30
Moayas 4
3micToBHii MoayJb S. IHTerpanpHe ynciaeHHs GpyHKuild oaHiel He3anexHOi 3MIHHOT
Tema 1. HeBusHauenuii inTerpan 24 8 6 — 10
Tema 2. BuzHaueHuii inTerpain 20 6 6 — 8
Tema 3. HeBnacHi iHTerpamu 10 2 2 — 6
Tema 4. KpuBodiHiiiHi iHTErpanu 10 2 2 — 6
1 2 3 4 5 6
Moay/ibHUI KOHTPOJIb 2 2 - — —
Pa3om 3a 3MicTOBHHM MoayJieM S 66 20 16 — 30
InuBinyansHe 3aBaHHs 10 10
Pa3om rogus 3a 2 cemectp 150 40 40 - 70
Y cboro roquH 3 TUCHUITIHA 300 80 80 - 140
5. Temu cemiHApCHKHMX 3aHATH
Ne 3/m HasBa Temu Kinb-
KICTb
T'OJIMH
1.
6. Temn MNPaAaKTHUYHUX 3aHATD
Ne 3/m HasBa Temu Kinbk.
TOJI.
1 2 3
1 cemecTp
1. ‘ BusHaunuku npyroro i TpeThoro nopsjakis. IlepeTBopeHHs BU3SHAYHUKIB ‘ 2




2. JliniiiHi onepauii Hax BekTopamu. basuc, po3kinananns no 6asucy. JlinildHi 2
orepailii B KOOpAUHATHIN Gopmi
3. CkaysipHuii 1 BeKTOpHHUM JOOYTKH BeKTOpiB. ['eoMeTpuyHi 3aCTOCYBaHHS 2
4. Mimanuii 1oOyTok BekTopiB. ['eomMeTpHruHi 3aCTOCYBaHHS 2
5-6. [Tnomuna i nmpsima. B3aemHe po3ranryBaHHs IUIOIIMH Ta IpAMHUX. 3a1adi Ha 4
npsMY 1 IUIOIIUHY
7. MopaynpHUN KOHTPOJIb 2
8. Marpuui. Jlii Hax MaTpUIsIMU 2

9-10. O6epuena marpuusd. CuCTeMH JIIHIMHUX anreOpaiuHuX PIBHIHb 4

11-12. | JliniiiHi BekTOpHI npocTopu. JIiHiiHI onepaTopH Ta iX MaTpHIi 4

13-15. | Kagparuuni ¢popmu. Kanoniuni popmu 3amucy piBHSIHB elinca, 6
rinep6oJsin Ta napadoin. IlepeTBOpeHHs PiBHSAHB JIiHIM JPYroro MOpsaKy

16. MonaynbHUN KOHTPOJIb 2
17. I'panuns nocninoBHOCTI. OOUMCIICHHS TPAHUIIb MOCTITOBHOCTEH 2
18-19. | I'panuui ¢pyskuiin. O6YUCIEHHS TPAHULIb 4
20. Henepepsricts ¢ynkiii. Touku po3puBy QyHKII Ta iX kimacudikaris 2
2 cemecTp
21-22. | Texnika qudepeHiiroBaHHs 4
23. ITpaBuna Jlonitans-bepuymi 2
24. Exctpemym ¢ynkuii. Jlocnimkenns QyHkiii Ha onmykiicTs. Touku nepe- 2
I'MHY. ACUMIITOTH

25-27. | llobynosa rpadikis GyHKIH y 1eKkapTOBiil Ta NOJSIPHIM cUCTEMax KOOp- 6
JMHAT

28-29. OOuncnenHs yacTHHHUX MoXigHuX. [ToBHMI nudepennian QyHKIIT KiTb- 4
Kox 3MiHHUX. [ToxigHi ckinageHux QyHKIIN, GyHKIIN M0 3a1aH1 HESIBHO.

30. JIoTH4YHA IJIONIMHA 1 HOpMaih 10 noBepxHi. [10XiaH1 BUIIMX MOPSIKIB. 2
[ToxinHa 3a HATPSIMKOM

31. Exctpemymu ¢yHKIIIH KUIBKOX 3MIHHUX. Be3yMOBHUH eKCTpeMyM. 2

32. MopaynpHUN KOHTPOJIb 2

33-35. | IaTerpyBaHHs 3a JONOMOTOO TaOJIUIIl IHTETPaJliB, TOTOXKHIX IEPETBOPEHb. 6
3aMiHa 3MIHHUX, IHTETPYBaHHS YacTUHAMHM. [HTErpyBaHHS palliOHATbHUX
Ta IpoOOBO-paIlioHaIbHUX (QYHKIIH. [HTEerpyBaHHS BUpa3iB, 3 TPUTOHOME-
TPUYHUMH Ta ippaIlioHATbHUMHU (QYHKITISIMH.

36-38. | 'eomeTpuune i MexaHIYHE 3aCTOCYBAaHHsS BHU3HAYEHUX IHTErpaliiB: oOdmMc- 6
JICHHS TUIOL] TUIOCKUX (piryp, TOBXKHHHU YT, 00’€MIB TiJ, IJIOII TOBEPXOHb
o0epTaHHs, CTATHYHUX MOMEHTIB.

39. HesnacHhi iHTerpaiu 2
40. KpuBouiniiiHi iHTEerpaIu 2
Pazom 80
7. Temu J1a00PATOPHUX 3aAHATH
Ne 3/ HasBa temu KinbkicTs roanu
1.
8. Camocriiina podora
Ne 3/m HasBa Temu Kinbk.
T'OJIMH
1 2 3
1. OcCHOBHI BIIaCTMBOCTI BM3HAYHHKIB BHIIUX NOpsIKiB. Po3B'130k cucrem 8
TiHIHUX piBHAHBb MeTogoM Kpamepa. KomiHeapHi Ta KOMIUTaHapHI BEKTOPH.
basuc, poskinanganHs Bekropa 3a 6azucoM. IonBiliHUI BeKTOpHMIA T0OYTOK




[1, 3ansTTa 1-2; 6; 7;11;12].

[Tpsima Ha momuHi. OCHOBHI 3aj1a4i HA MPSIMY JiHiO 1 momuHy [1, 3aHsT-
Ts1 6-8; 6; 7;11;12].

Meton I'aycca po3s'sizanns CJIAP. MarpuuHuii MeTo pO3B'I3aHHS CUCTE-
MU JIHIMHUX piBHSIHb. DyHAaMEHTalbHA cUCTeMa po3B'A3KiB. CTpyKTypu
po3B’s3kiB opopinHoi Ta HeomHopinHoi CJIAP [1, 3amsrrs 10-11; 6; 7;
11;12].

EBkminiB npocrip. HepiBaocti Komi-byHsikoBcbkoro ta MinkoBcbkoro. Op-
TOHOPMOBAHI CHCTeMHU BeKTOpiB Metoj oproronanizamii. JliHiiiHMIA omnepa-
TOp, MpUKIaad. MaTpulls JiHIHOTO onepaTopa y 3agaHoMy O6a3uci. Marpu-
I mepexoay mnpu 3aMiHi 6a3ucy. OpTOroHalIbHUEM ONEpaTop Ta MaTPHUIIS.
Cumetpuuna Matpuls ta oneparop [ 1, 3austra 13-14; 6; 7; 11;12].

12

JlocmipKeHHS! TeOMETPUYHHUX BIIACTUBOCTEH edinca, rinep0oiu Ta napadboiu.
[ToBepxHi apyroro nopsaky. Kanonidni ¢opmu 3anmucy piBHSIHb OCHOBHHMX
MOBEPXOHb, TOCTIHKEHHS (HOPMHU IOBEPXHI METOAOM Tepepi3y. 3BEACHHS 10
KaHOHIYHOTO BUIJISJY 3araJIbHOTO PIBHSHHS MOBEPXHI Apyroro mopsaky [1,
3auatTs 16-17; 6; 7; 11;12].

Heckinuenno Maii Ta HECKIHYEHHO BEJIHKI MOCIIIOBHOCTI Ta iX BIIACTUBOCTI.
OCHOBHI BJIAaCTUBOCTI TMOCIITOBHOCTEH, fKI MarOTh TPaHULIO. [CHYBaHHS
T'paHUIll MOHOTOHHOT MOCITOBHOCTI [2, 3ansatTs 2,4; 7; 13].

10

HenepepsHi ¢ynkiii. BnactuBocTi HenmepepBHUX y ToUIll (QYHKIIN: Hemepe-
PBHICTH CyMH, JOOYTKY Ta YacTKH; TPaHHUI Ta HEMEPEPBHICTH CKIAICHOL
¢ynkuii. OgHocTOpOoHHI rpanuli GyHKIiH y Touni. HenepepBHicts (yHKIil
Ha BiIpPi3KY; OOMEKEHICTh, ICHYBaHHS HaWOUIBIIOrO Ta HAaWMEHIIOrO 3Ha-
yeHHs [2, 3aHatta 2, 4; 7; 13].

10

InpiBinyanbHe 3aBIaHHs

10

2

[Moxinna ¢ynkuii. Tabmums noxigaux. JAudepenuiiioBanicts GpyHkiiin. He
nepepBHicTh nudepeniiiioBanoi ¢pynkuii. Judpepenuian. ['eomerpuyune Tiry-
MaueHHs nudepeniiana. Teopemu Posuisa, Komri, Jlarpanka. Hacnigku. ®o-
pmyna Teiinopa 3 3anumkoBUM wieHoM y ¢opmi Jlarpamxa. 3o0paxeHHs
byHKII exp(x), sinx, cosx, In(1+x), (1+x)**a 3a momomoroio dopmynu
Teiinopa. HaiiMeniie ta HaiOinbie 3HaueHHs QyHKIil Ha Bigpisky. Kpusu-
3Ha KpuBoi. EBomtoTa 1 eBobBeHTa [2, 3ansatTs 5-13; 7; 13].

18

10.

I'pannnus ¢ynkuii kinekox 3miHHUX. JudepenuiiioBanicTs GyHKIIT KITBKOX
3MminHMX. HemnepepBHicTh. YacTWHHI MOXifgHI BUIIMX MOpskiB. Hesamex-
HICTh pe3ynbTaTy Iu(epeHIitoBaHHs Bi NMOpsAAKy aAudepeHiitoBanHs. u-
¢epentiany Bumux nopsakis. ®opmyna Teiiopa. YMOBHUN eKcTpeMyM [2,
3ansarts 14-17; 7; 13].

12

11.

IHTerpyBaHHsl KBaapaTHUHUX ippalioHalbHOCTEH. Bu3HaueHuii iHTEerpan sx
rpaHuIs IHTErpatbHUX cyM. OCHOBHI BJIACTUBOCTI BU3HAUEHOTO IHTETpasa.
Teopema npo cepenne 3naueHHs. [loxinHa Bin iHTerpana 3i 3MiHHOIO BEpX-
HBOIO TPaHMIEIO. 3aCTOCYBAaHHS BHU3HAYEHOTO IHTErpaia 10 OOYMCIIEHHS
IUIOII TIOBEpXHI o0epTaHHsA Ta 00’emy Tijna. HeBnacHi iHTerpanu Bin HeoO-
MexxeHuX QyHkii [3, 3anarts 1-10; 8; 13]. Kpusouniniiini iHTerpanmu. Heza-
JISKHICTh KPUBOJIIHIMHOTO iHTErpasia BiJ HUIAXY iHTerpyBaHHA. BigHOBIEH-
Hs QYyHKIIT 32 TOBHUM nudepenttianom [4, 3ausaTts 5-6; §,13].

30

12.

InpiBinyanbHe 3aBIaHHs

10

Paszom

140

9. InauBiayaJIbHI 3aBIaHHS




Ilepmmii cemecTp. BukoHanHs po3paxyHkoBoi poOoTu «BekrtopHa Ta JiHiiiHa
anreOpay.

Jpyuii cemectp. BukoHanus po3paxyHkoBoi po0oTu «JludepeHiiiine yncieH-
Hs. MeTou IHTEerpyBaHHS.

10. MeToau HAaBYAHHA
[IpoBeneHHs ayTUTOPHUX JIEKIIIM, TPAKTUUYHUX 3aHATh, IHAUBIIYyalbHI KOHCY-

npTauii (mpu HeoOX1AHOCT1), CaMOCTiiHa poOOTa CTYIEHTIB 3a MaTepiajiaMu, Omyoi-
KOBaHUMU KadeIporo (METOAUYH1 TOCIOHUKH), MPOBEICHHS OJIIMIIa.

11. MeToau KOHTPOJIIO
[IpoBeneHHs TOTOYHOI'O0 KOHTPOJIKO Yy BUIJISAJII TECTIB, YCHOI 37a4l 1HAUBIAYya-
JBHUX POOIT, MUCBMOBOI'O MOJYJIbBHOTO KOHTPOJIIO, (PiHATBHUNA KOHTPOJb Y BUTJISA1
CEMECTPOBOI0 KOHTPOJIIO: ICIIUT (IIPOBOJMUTHLCS Y pa3i BIIMOBHU CTYJEHTa BiJl OaiiB
MMOTOYHOI'O TECTYBaHHS Ta 3a HAABHOCTI JIOMYCKY).

12. Kpurepii oniHIOBaHHS Ta po3noaij 0aJiB, AKi OTPUMYIOTh CTYACHTH
12.1. Po3nozin 6aiiB, siki OTPUMYIOTh CTYJIEHTH (KUIbKICHI KpUTEPil OLIIHIOBAHHS )

Cemectp 1
Ckianosi HaBuaabHOI | baam 3a onne 3anarTa | Kinbkictes 3anaTs | CymapHa Kijb-
pobotu (3aBIaHHs) (3aB/1aHb) KiCTh 0aJiB
3micToBHUI MOaYJIb 1
PoGoTa Ha nekiisx 0...0,5 6 0...3
Po6oTa Ha mpakTHYHUX 0...2 6 0...12
3aHATTSIX
CamocriitHa po6oTa 0...1 6 0...6
MonynbHUN KOHTPOJIb 0...25 1 0...25
3MicTOBHI Moy 2
Po6oTa Ha JIeKmiax 0...0,5 10 0...5
Po6oTa Ha mpakTHYHUX 0...2 8 0...16
3aHATTSIX
CamocriiiHa po6oTa 0...1 0...8
MonynbHUN KOHTPOJIb 0...25 1 0...25
BukoHaHHs Ta 3aXHCT po- 0..20 1 0...20
3paxyHKOBOiI poOOTH
Bceboro 3a cemectp(*) 0...120
Cemectp 2

CriaaaoBi HAaBYAJILHOL
pobotu

baau 3a ogHe 3aHATTH
(3aBIaHHs)

KiapKkicTh 3aHATH
(3aB/1aHb)

CymapHa Kijb-
KicTh 0aniB

3micToBHi MoayJi 3 Ta 4

Po6oTa Ha JIeKmiax 0...0,5 14 0...7
Po6oTa Ha nmpakTHYHUX 0...2 15 0...30
3aHATTSIX

CamocriitHa po6oTa 0...1 15 0...15
MonynbHUN KOHTPOJIb 0...20 1 0...20




3MicTOBHUIT MOAYJIb S

Po6oTa Ha JIeKmiax 0...0,5 9 0...4,5
Po6oTa Ha mpakTHYHUX 0...2 8 0...16
3aHATTSIX

CamocriitHa po6oTa 0...1 8 0...8
MonynbHUN KOHTPOJIb 0...25 1 0...20
BukonaHHs Ta 3aXHUCT po- 0,20 1 0..20
3paxyHKOBOiI poO60OTH

Bceboro 3a cemectp(*) 0...140

(*) SIkmo KibKicTh MOAYIBHUX 0aiB y cTyaeHTa nepesuiye 100, To B ssikocTi
MiJICYMKOBOI OLliHKYU BUCTaBJsA€Thest 100 O0aunis.

CemecTpoBull KOHTPOJIb (ICIIUT) IPOBOJIUTHCS Y pa3i BIAMOBHU CTYJIEHTa Bia Oa-
7B MOTOYHOTO TECTYBaHHS Ta 3a HASIBHOCTI JONycKy Ao icnuty. [Ipu ckiananHi ce-
MECTPOBOTI'O ICIIUTY CTYJEHT Ma€ MOXKJIUBICTh oTpuMaTu MakcumyM 100 Gamis.

biter mns icnuty ckiafa€eThes 3 JIBOX TEOPETUYHUX Ta TPbOX MPAKTUYHUX 3a-
BJlaHb. 3a KOXXHE TEOPETUYHE MUTAHHS Ta MPAKTUYHE 3aBJAHHS CTYJIEHT MOXKeE
orpumatu a0 20 6aniB. MakcumanbeHa cyma Bcix 6amniB — 100.

12.2. SIxicHi KpUTepii OLIIHIOBAHHS

HeoOxiguuit 00cAT 3HaHb IS OJIep>KaHHS MO3UTUBHOI OIIHKHU:

3HATH:

- BEKTOpHY aJIre0py 1 aHAIITHYHY I'€OMETPIIO;

- MaTpUYHE YMCIICHHS 1 METOJIU PO3B'SA3aHHSI CUCTEM JIIHIMHUX anreOpaiuHuX piB-
HSIHb;

- MeToau AUGEepeHIIaAIbHOTO 1 IHTErPaIbHOTO YKCIEHHS (YHKIINA OJTHIET 1 KITBKOX
HE3aJIe)KHUX 3MIHHUX;

- METOJIU pO3B'si3aHHS qUdEpeHIIAIbHUX PIBHSHbD;

- METOJIU JOCHIIKEHHS YUCIOBUX 1 QYHKIIOHANIBHUX PAIB, psiaiB Dyp'e;

Heo0Oxinauit o6csar yMiHb 1Ji OJiepKaHHS MO3UTUBHOI OI[IHKU:
yMIiTH:
- 3aCTOCOBYBaTM MaTeMaTHYHUN amapaT B HaBYaJbHOMY Mpolieci 1 HayKOBO-
JOCUTHHIIKIN JISIIBHOCTI;
- BHU3HAYaTH MEXY MOXJIMBHUX 3aCTOCYBaHb MAaTEMAaTUYHUX METOMIB;
- JIOCHII>KYBaTH MUTAaHHS KOPEKTHOCTI MOCTAHOBKHU 3a/1a4 Ta ICHYBaHHS PO3B'SI3KiB.

12.3. Kpurepii o1iHIOBaHHSI pOOOTH CTYJIEHTA MPOTATOM CEMECTPY

3anoBinbHO (60-74). [Tokazatu MiHIMYM 3HaHb Ta YMiHb. 3aXUCTUTH BCl 1HAU-
BiJlyaJibH1 3aB/IaHHs. 3HATU TAOJUII0 €KBIBAJICHTHUX H.M. QYHKIIIH , IEpILy Ta APYTy
0COOJIMBI T'paHUIl, TAOJIHUIIIO MOXITHUX. YMITH BUKOHYBATH il 3 MaTPUISIMU Ta 3HA-
XOJIUTU CKAJIIPHUM, BEKTOPHUM Ta MilIaHUW TOOYTKU BEKTOPIB, SIK1 3a7aHl B KOOP-
JIUHATHINA (HopMi, 00UMCIIIOBATH TPaHUIIl (PYHKIIT 32 IONMTOMOTOI0 €KBIBAJICHTHUX H.M.
byHkIi#, 1udepeHniroBaTy GyHKIT. 3HAX0JUTHU YACTUHHI NOXIH1 PyHKIIIT Oaratbox
3MIHHUX. 3HATH TAOJUII0 HEBU3HAUYEHHUX 1HTErpasliB. YMITH 0OUMUCIIOBATH HEBU3HA-
YEeHUW Ta BU3HAUCHHUI IHTErpajiv, BUKOPHUCTOBYIOYHM DPI3HI METOAM IHTErPyBaHHS:



Oe3nocepeiHe, 3a IOMOMOTOI0 MiICTAHOBOK Ta yacTuHaMmu. [IpoBoauTu 004YUCIEHHS
MOJIBITHUX 1HTErpajiB y NPSIMOKYTHIA CUCTEMI KOOPIAMHAT. 3HATU 3aKOHU PO3MOALTY
HETMEePEePBHUX TA IUCKPETHUX BUIAJIKOBUX BEIUUMH.

Joope (75-89). TBep0 3HaTU MIHIMYM, 3aXUCTUTHU BC1 IHAUBIAYaIbH1 3aBJAHHS.
YMiTH: HaXOAUTU MaTPHUII0, OOCPHEHY JaHIN Ta paHT MaTpUlll; pO3B’sI3yBaTH CUCTE-
MU anreOpaiuHuX piBHAHb; BUKOPUCTATH BEKTOPH JJIsI OOYUCITIOBAHHS KYTIB, MPOEK-
[1{, TUION] TPUKYTHHUKIB Ta MapajeaorpaMiB; OOYUCITIOBATH BiACTaHb MK TOYKaAMH,
Bl TOYKH JI0 TUIOIIMHU Ta MPSAMOi, MK TIJTIONUHOKO Ta MPSIMOI0; BOJIOITH TEXHIKOIO
3HaxXO/KeHHs rpaHulll ¢GyHKIiT; audepeniitoBaty QyHkuii. Po3B’s3yBatu 3amaui
MPUKJIAJTHOTO XapaKTepy 3a JI0MOMOIO0 YaCTUHHUX NOXiAHUX. OOYMCIIIOBaTH HEBU-
3HAYEHUI Ta BU3HAYEHUU IHTETpalu BiJl PI3HUX KJACIB (DYHKII; 3aCTOCOBYBATH 1H-
TerpajbHE YHMCICHHS MPHU PO3B’s3aHHI 33/Ja4 T€OMETpIi; 00UMCIIOBaTH KpaTHI 1HTET-
panu. OOUYuCIIOBaTH WMOBIPHOCTI BUIIAJIKOBUX BEJIMYMH, OyqyBaTH (PYHKIT pO3MO-
aiy.

Biagminno (90-100). 31ati BC1 KOHTPOJBbHI TOUYKHU 3 OLIIHKOIO «BIAMIHHOY. JloC-
KOHAJIbHO 3HATH BC1 TEMU Ta YMITH 3aCTOCOBYBATH iX.

KypcoBy poboTy He nependaueHO HaBUATbLHUM TLIAHOM.

[IpoTarom cemecTpy CTyJE€HT OTpUMYE Oall 32 HAKONMYYBAJIbHOIO CUCTEMOIO
3T1IHO 3 TaOJuIIe0 HaBeneHow B . 12.1. JlaMo Jesiki MOsICHeHHS 10 TaOJIuII.

Po6oTa Ha nekiii — akTiuBHa (hopMma 3acBO€HHS MaTepiany kypcy: 0,5 Oana cra-
BUTHCA 3a MPOJAYMaHI NUTAHHS, K1 CTYAEHT 3aJa€ JEKTOPY, y4acTb B OOrOBOPEHHI
npeaMeTa JIeKIlli, BIAMOBIAl Ha MUTaHHS, SIK1 IO XOJy JICKIII 3a/1a€ BUKIIaiady. AKTUB-
HICTh CTYJI€HTa MOE 3a0XOUyBaTUCS AOJATKOBUMH KOe(]ilI€EHTaMH, sIKI MHOXKATbCS
Ha 0,5 Oaia.

PoboTra Ha nNpakTUYHOMY 3aHATTI OLIHIOEThCA Tak: 2 Oanu 3a CaMOCTIMHO
pO3B’si3aHy 3ajauy a0o0 3a OOIpyHTOBAHY BIJINOBI/Ib Ha TECOPETUYHE MMUTAHHS 3 JIOBE-
JICHHSM OCHOBHHX IOJIOKEeHB; 1 0al 3a po3B’sizaHy 3a7ady 3a JIOMOMOIOK BUKIJIAla-
ya.

CamocriiiHa poboTa — 1 0an CTaBUTBHCSA CTYACHTY 3a BUKOHAHHS JIOMAallHbOTO
3aBJAHHS Pa30M 3 HOro 3aXHCTOM.

[HMBinyanbHe 3aBJaHHS BKJIOYA€ BUKOHAHHS Ta 3aXHCT PO3PAXYHKOBOI poOo-
TH 3a TeMaMH, O3HAaYCHUMH B Ha3B1 pOOOTH.

MopaynbHHUI KOHTPOJIb TPOBOJUTHCS HA 8 1 16 THKHAX HA MPAKTUYHUX 3aHST-
TAX.

HIkana ouwiHBaHHS: 0aJibHA i TpaaMIiiiHA

: Ouinka 3a TpaJAUIIHHOO IITKATO0I0
Cyma GamniB — — _
Icniut, nudepenniioBannii 3aTiK 3aiik
90 — 100 BigminHO
75 -89 Jlob6pe 3apaxoBaHO
60 — 74 3a10BUIHHO
0-59 HesanoBinbHO He 3apaxoBano




13. MetoauuHe 3a0e3me4eHHSA
Higpy4yHuKH, HABYAJIbHI NOCIOHUKH, SIKi BUJIaHI B YHIBepCHUTeTI:

1. PoGoumii 30mmT 3 JNIHIAHOI anredpu Ta aHANITUYHOI reoMeTpii. Xapkis,
XAI, 1997.

2. PoOounit 3omuT. Judepenuiaibie yncieHdss GyHKIIN OJIHI€T Ta TeKLIbKOX
3MiHHUX. XapkiB, XAl, 1997.

3. Po6ounii 3omut. IHTerpanbHe uucneHHs. JudepeHiiaibHl pPIBHSHHSA.
Xapkis, XAI,1998.

4. O.I'. HikonaeB. AHaniTuyHa reoMeTpis Ta JiHiMHA anrebpa. - Xapkis, "Oc-
Hoga", 2000.

5. 1. B. bpucina, O. B. T'onoBuenko, I'. 1. Komoguii, O. I'. HikonaeB ta iH.
[IpakTruHMil Kypc BUIOT MaTeMaTUKHU B 4OTUPbOX KHUrax. Ku. 1. JliniiiHa anreOpa
Ta aHaniTuyHa reometpis. Judepeniianbue yuciaeHus QyHKIid oqHIeT Ta JEKUIBKOX
3minHuX: HaBu. nocionuk s BY3iB. — Xapkis: Hail. aepokoc. yH-T ,,Xapk. aBiail.
-1, 2004.

6. 1. B. bpucina, O. B. TI'omoBuenko, I'. 1. Komosuii, O. I". HikonaeB Ta iH.
[IpakTuHMIl KypC BUIIOI MATEMATUKU B YOTUPHOX KHUrax. KH. 2. [HTErpansHe uuc-
neHHs QyHKINA oaniel 3MiHHOI. J{udepeniianbHi piBHsiHHSI. KpaTHi Ta KpUBOJIIHINAHL
iHTerpanu. Enementu teopii BekropHoro nosis.: HaBu. nocionuk ais BY3is. — Xap-
kiB: Hail. aepokoc. yH-T ,,Xapk. aBian. iH-T, 2004.

7. O. I'. HikonaeB. Anrebpa 1 reoMetpis: niapyd.— XapkiB : Hai. aepokocwm.
yH-T iM. M. €. XKykoBcbkoro «Xapkis. aBiall. iH-T», 2017.

14. PekomengoBaHa jirteparypa
ba3oBa

1. PoOounii 301Ut 3 JiHI1IHOT anreOpu Ta aHamiTUYHOI reomeTpii. Xapkis, XAl,
1997.

2. Po6ounit 3ommt. JudepeHuianbHe YUCACHHS (QYHKIIM OAHIET Ta JEKUIBKOX
3MmiHHuX. XapkiB, XAl, 1997.

3. PoGouwnii 3omut. InTerpansie yucienus. Judepeniiianbai piBHIHHS. XapKiB,
XAI1998.

4. O.I'. HikonaeB. AHaniTU4HA reoMeTpis Ta JdiHIMHA anredpa. - Xapkis, "Oc-
Hoga", 2000.

5.1. B. bpucina, O. B. I'onopuenko, I'. I. Komosuii, O. I'. HikonaeB Ta iH.
[IpakTruHMil Kypc BUIIOT MaTeMaTUKU B 4OTUPbOX KHUrax. Ku. 1. JliniliHa anreOpa
Ta aHajiTuyHa reoMeTpis. udepeniianbue ynucieHHs: GyHKIIN OJIHI€T Ta AEKUIBKOX
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