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1. MeTa BUBYEHHS HABYAJIBbHOI TUCIUILIIHHA

MeTor0 BUBUCHHS HaBYAJIBLHOI AUCIUILTIHA € (QOPMYBaHHS y CTYACHTIB:
— KOTHITUBHO-KPEATUBHUX MaTEMaTUYHHX KOMIICTCHIIIM;

— OMepaliiHO-TEXHOJOTIYHUX MAaTEMAaTHYHUX KOMITCTEHITIM;

— MOTHBAIIHHO-KPCATUBHUX MaTEMaTUYHHX KOMITCTCHIIIH;

— OCOOMCTICHO-THTEJIEKTYaJIbHUX MaTeMaTHYHUX KOMITCTCHITIH;

— 0COOHMCTICHO-MOpaJIbHUX MaTEeMAaTHYHUX KOMITCTEHITIH;

— pedIeKCUBHO-OIIHIOBAILHUX MAaTEMAaTHYHUX KOMIETCHIII 3 aKIEHTOM Ha
YCBIIOMJICHHI Ta OCMHUCIICHHI Ha0yTHUX 3arajJlbHOHAYKOBUX MAaTEMaTHYHUX KOMIIETEHIIIN
Ta podeciitHo-MaTeMaTHIHUX KOMIIETEHITIH.

2. IlepenymoBH AJisi BMBYEHHSI JMCHUILIIHM. MaTeMaTHMka Ha 0a3l 3arajibHO-

OCBITHBO1 CE€PEIHBOI ITKOJH.

3. Onuc HAaBYAJIBLHOI AUCHUILIIHA

HaiiMenyBaHHS MOKa3HUKIB

XapakTepucTHKa HaBYAIbHOI TUCIUTIIIIHA

2

nenHna ¢popma 3a04yHa (AUCTaHIiiHA)

HaBYaHHSA (l)OpMa HaB'laHHﬂ3

KisnbkicTb kpeauTiB - 8
KinpkicTh roaun - 240

000B’s13K0Ba

(o6oB's13K0Ba, BUbipKOBA)

CemecTp BUKJIAJAHHSA TUCHUILTIHH

1

2

(TIopsIKOBHIA HOMEP CeMecTpy)

Bua xoutpoJo:

3aIIK

ICIIAT

Po3nonin yacy:

- JIeKIii (roaun)

32

32

- 1abopaTopHi pOOOTH (roauH)

- IPaKTUYHI 3aHSITTSA (rojwH)

16

32

- CaMOCTiiHa poOOTa CTYICHTIB (roauH)

42

56

- KypCOBHH MPOEKT (roauH)

- KypcoBa po0oTa (rosmH)

- po3paxyHKoBo-TpadidHa podoTa
(KOoHTpoJIbHA po0OTa)

- Hi)IFOTOBKa Ta CKJIalaHHA €K3aMCHY
(ronmH)

30

2 SIKIo AMCUMILTiHA BUKJIALACThCS AEKiIbKa CEMECTPIB, TO Ha KOMKHMIL CEMECTp 3a BiANOBIAHOIO (OPMOIO HABYAHHS

3aIIOBHIOETHCS OKPCMI/Iﬁ CTOBITYHUK Ta6J'H/IIli.

3 SIkmo AMCHMILTIHA Ha 3a04Hil (QMCTaHIIHHIM) (opMi HaBYaHHS HE BUKJIANAETECA, TO rpada “3aouna GpopMa HaBYAHHS

BiZICYTHSL.




4. OuiKkyBaHi pe3yJIbTATH HABYAHHS 3 JUCHUILTIHA

MaiiOyTHi OakajaBpu MarwTh JOCITTH PIBHA MPAKTHUYHOI OpieHTAIli y
BUKOPUCTAHHI MATeMAaTHYHHUX METO/AIB Ta BIJMOBIJIHOTO CTYNEHIO KpEaTUBHOCTI
MUCJICHHSI, Ha0yTH 3JaTHOCTEH A0 MOOy/IOBH MaTeMaTUYHMX MOJEIEeH THUIOBUX
NPaKTUYHUX 3a/]ad. Pe3ynbTaT HaBYAHHS IUCUUIUIIHA MalOTh 3a0€3MEYUTH 3AaTHOCTI
OakasiaBpiB 0 HaBYaHHS Y JIPyrOMY OCBITHBOMY ITUKJII B YaCTHHI CIIPUUHATIMBOCTI JI0
PENpOIyKTUBHOIO 1  MPOAYKTHMBHOTO  3aCBOEHHS ~ MaTepiaixy,  CIPOMOKHOCTI
CaMOBJIOCKOHAQJICHHSI B TIpOIeCi 3M00YyTTS PiBHA JOCHITHUIILKOI OpIEHTAIlli OO0
3aCTOCYBAaHHS MAaTEMaTHYHUX METO/IB Y MPOOJIEMHUX CUTYaLlIfX.

[To 3aBepieHi BUBYEHHS AMCUUILUIIHU CTYJCHTH MOBHUHHI BOJIOAITA HACTYIMHUMHU
KOMITETCHTHOCTSIMHU:

— 3JaTHICTh 0 a0CTPaKTHOTO MHUCJICHHSI, aHaJI3y Ta CUHTE3Y;

— 3JaTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIISX;

— 3JIaTHICTh BUUTHUCS 1 OBOJIOAIBATH CYYACHUMU 3HAHHSIMU;

— 3JaTHICTH A0 MOIIYyKY, OOpoOJeHHs Ta aHali3y 1H(pOpMallii 3 Pi3HUX JKEPE;

— 3JaTHICTH J0 aJITOPUTMIYHOIO Ta JOT1YHOTO MUCIJICHHS.

PesynpTaTi HaBYaHHS .

— 3HATH, aHali3yBaTH, LUIECIPSIMOBAHO IIyKaTH 1 BHOWMpATH HEOOXIAHI ISt
BUpPILIEHHSI NpOQeciiHUX 3aBAaHb 1H(OPMAIIHO-IOBITHUKOBI PECYpCH 1 3HAHHS 3
ypaxyBaHHSM CYYacHHUX JOCSITHCHb HAYKH 1 TEXHIKH,

— 3HATH 1 3aCTOCOBYBATH BIIOBIIHI MaTeMaTHUYHI MOHATTS, METOAU JTOMEHHOTO,
CHCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOTO aHaII3IB Ta MaTEMAaTHIHOTO MOJICITFOBAHHS JIJIs
PO3pOOKHU MPOTPaMHOTO 3a0e3MeUCHHS.

5. Kpurepii ouiHoBaHHsI pe3yabTaTiB HABUYAHHS: 0a3ylOThCAd Ha MIACyMKax
YIOPSAIKOBAHOI CYKYMHOCTI MPOMENEBTHYHOTO, TIJACYMKOBOTO 1 PE3UIyalIbHOTO
PI3HOBHUIIB KOHTpOJt0. [liICYMKHM MOTOYHOTO 1 CEMECTPOBOTO KOHTPOJIO (E€K3aMEHY,
3aJTiKy) 3[IHCHIOIOTHCA 3a mkanoto ECTS:

Bionosionicme niocymkosux cemecmposux peimunz08ux OuiHoK y oanax
OUIHKAM 3a HAUIOHAIbHOI0 wKanorw ma wikanow ECTS

Ouirika OmiHka 3a Ominka 3a mxainorw €EKTC
HAI[lOHAJBbHOO )
B Oayiax Ominka Kpurepii
IIKaJIOK0
«Biominno» - TEOPETHYHHMU 3MICT KypCy  OCBOEHHHI
HI%ROM, 0e3 mporainuH, HEOOXimHi Hpa(IgTI/I‘{Hl HABUYKH
R pobOTH 3 OCBOEHHUM MarepianoMm cdopmoBani, yci
90-100 Binminno A Tepe0adeHi IpOrpaMor0 HaBYaHHs HaBYAIbHI 3aBIaHHS

BHUKOHAHi, SKICTh iXHHOTO BHUKOHAHHS OI[IHEHO YHCJIOM
0ajiB, OJIM3BLKUM 10 MAKCHMAJIBLHOTO.

«/[ysce 00Ope» - TEOPETUUYHHU 3MICT KypCy OCBOEHUH
HIKOM, 0e3 MporaauH, HEeOoOXigHI MpPaKTU4YHI HaBUYKH
pobOTH 3 OCBOEHMM _MaTepiailoM B  OCHOBHOMY
82 -89 Toope B chopmoBaHi, yeci mnepeadadyeH! IPOrpamMOI0 HaBYAHHS

HABYAJbHI 3aBJAaHHA BHKOHAHi, AKICTb BHKOHAHHS
OiIbIIOCTI 3 HUX OLIHEHO YMCIOM O0ajiB, OIU3BLKHUM O
MAKCHMMAJIbHOIO.
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75-81

«/loopen- TEOpeTUUHNUN 3MICT KypCy OCBOEHHMM LIJIKOM,
0e3 mporajuH, AesKi HE)aKTqu 'HaBUYKM pOOOTH 3
OCBOEHHMM MarepiaioM c(OpPMOBaHI HEAOCTATHBLO, Yci
nependaveHi IpOrpaMol0 HaBYaHHS HABYaIbHI 3aBJaHHS
BHKOHAaHI, SKICTb BUKOHAHHS KOJHOIO0 3 HUX He OLiHEeHO
MiHiMaJIbHUM uuciIoM OaiiB, JeAKi BHUIM 3aB/aHb
BHUKOHAHI 3 MOMWJIKAM

67-74

60 — 66

3an0BiLILHO

«3a006i16bH0» - TEOPETHMYHHMU 3MICT KypCy OCBOECHUH
YaCTKOBO, aj€ _MNPOrajJliHM He HOCATbH iCTOTHOIO
XapakTepy, HEOOXITHI MpakTU4YHI HaBUYKH pPOOOTH 3
OCBOEHHMM  MarepiaJjoM B OCHOBHOMY cdopMoBaHi,
OinbmicT,  mepen0adeHUX ~— MPOrpamMOrd  HaBYaHHS
HaBYAJIbHUX 3aBJaHh BHMKOHAHO, JefAKi 3 BUKOHAHHUX
3aB/1aHb, MOYKJIMBO, MICTSATh OMMJIKH.

«locmamnboy - TEOPETUYHUU 3MICT KypCy OCBOEHUM
YaCTKOBO, JefAKi IPakTUYHI HaBUYKM poOOTH He
cdopmosani, 6araro nependadeHi MPOrpaMor0 HaBYAHHS
HaBYaJIbHI 3aB/IaHHS He BUKOHAHI, a00 SKICTb BUKOHAHHS
NESKUX 3 HUX OLIHEHO YuCIOM OaiiB, OJIM3BKUM [0
MiHIMaJILHOTO.

35-59

He3agoBiibHO

FX

«He3a006in1bH0) - TEOPETUYHUN 3MICT KypCy OCBOEHHU
YaCTKOBO, HEOOXI1IHI MPaKTHYHI HABUYKU poOOTH He
copmoBaHi, 6inbIIiCTh NTepe10aueHUX IporpaMm
HaBYaHHS HaBYaJIbHUX 3aB/IaHb He BUKOHAHO, a00 SIKICTh
iXHBOTO BUKOHAHHS OL[IHEHO YUCJIOM 0aniB, OJIM3bKUM 10
MiHiMaJILHOIO; IIPU A0JATKOBIH caMocTiiiHiii poOoTi Hax
MarepiaaoM Kypcy MOKJIMBE IiBHIIEHHs SIKOCTI
BUKOHAHHS HaBYaJIbHUX 3aB/IaHb(3 MOKJIMBICTIO
MOBTOPHOI0 CKJIAJAHHS)

«Henpuiinamno» - TEOPETUUHUM 3MICT KypCy He
OCBO€EHO, HEOOXIJHI MpPAaKTU4YHI HABUYKU PpPOOOTH He
copmoBani, yci BAKOHAHI HaBYa/IbHI 3aBJAHHSA MICTATh
rpy0i MOMWJIKM, J0AATKOBA caMOCTiiiHa poGoTa Han
MarepiaioM KypCcy He HpHBeae J0 [KOro-HeOynb
3HAYUMOI'0 HMiABHINEHHSA AKOCTI BUKOHAHHS HaBYaIbLHUX
3aBJaHb.(3 000B’I3KOBMM IMOBTOPHHUM KYPCOM)

6. 3aco0u HiarHOCTHKM pe3y/abTATIB HABYAHHA:

— THUIIOBI PO3PaxXyHKOBI POOOTH;
— CTaHJIapTHU30BaHI TECTH;
— 3aBJaHHS 3 OTJIMOJIEHOT KPeaTUBHOT M1JTOTOBKY;

— KOHTPOJIBHI pOOOTH;

— Tpe3eHTallli BAKOHAHUX 3aBJlaHb Ta JIOCI1KEHb;
— CTYACHTCBHKI IIPE3CHTAIlli Ta BUCTYIH Ha HAYKOBHX 3aX0J1aX;
— TIJICYMKOBI KOMIUIEKCHI TECTH.




7. Po3nogij AuCHUIUIIHY y roAuHax 3a ¢opMaMHu OpraHizauii 0CBiTHbOI0
Npouecy Ta BUIAMH HABYAJIbHUX 3aHATH

Ha3Ba Temu JieKNiiHOTO KinbkicTh Ha3zBa tem KinbkicTh Jlitrepatrypa
Mmarepiany TOJAMH TOJAMH
OYHa | 3204HA OYHa | 3204Ha
1 2 3 4 S 6 7
I cemecTp
Po3nin 1. EslemeHTH JiHiliHOI ajredpu

Tema 1. Marpuili Ta BUSHAYHHUKH. 2 I3 1. Marpuni Ta pxii n#ag wHumu.  OOYHMCICHHS 2 11.1 (1-4)
[Tonsitrst matpuni. Buau matpuis. Ome- BHU3HAYHUKIB. 11.2 (1)
paumii Hang MarpumsiMA. Bu3HaYHUKH BusHayHuKM ~ Apyroro, TPETbOTO TMOPSAKY Ta iX
JIpyroro, TPeTbOro MOPAAKY Ta iX BJIacTUBOCTI. PO3KiafiaHHsl BU3HAYHMKIB 3a €JleMEHTaMHU
BJIACTUBOCTI. PO3KiagaHHs BU3HAYHHKIB psAnKiB Ta cToBmmiB. Bumum Marpumb. Omnepariii Han
3a eJeMEHTaMM psJIKIB Ta CTOBIILIB. MaTpUILSIMH.
[loHATTS TPO BHU3HAYHMKH  BHIIMX
MOPSIJIKIB.

I13 2. Po3B’s13yBaHHs CUCTEM JiHIHHUX PIBHSHb. 2 11.1 (1-4)
Tema 2. Cuctema JIiHIHHUX PIBHSHB. Po3B’A3yBaHHsl CHCTEM JIHIHHUX pIBHSAHb METOJAMH 11.2 (2, 3)
OcHoBHI  O3HaueHHs 1 Kiacupikaris. Kpamepa i Taycca. J{OCHiJKEHHsS CHCTEM JIHIHHUX
Po3B’s13yBaHHs cUCTEM JIIHIHHUX PIBHSHb piBHAHL MeTo0OM I'aycca.
MeTOodaMu Kpamepa 1 l'aycca. 2 CPC 1. Cucremu niHIMHUX PIBHSIHbB. 3
JloCmiKeHHS CUCTEM JIHINHUX PIBHSHB JloCnmipKeHHSI CUCTEM JIHIMHMUX pIBHSHb Ha CYMICHICTb.
3a  merogom Il'aycca. 3acrocyBaHHs Po3p’a3yBaHHsST cucTeM JIIHIHHUX PIBHAHb METOJIOM
JIHIHHOT anredpu Ui pO3B’s3yBaHHA obepHeHoi Matpuui. OJAHOpIAHI CHUCTEMH piBHSHb.
IIPUKIIATHUX 3a/1a4. @dyHIaMeHTallbHA CUCTEMa PO3B’A3KIB

Po3aia 2. EileMeHTH BeKTOPHOI ajiredpu

Tema 3. Bexropu. JliniiiHi omeparii Hax 113 3. JliniiiHi oneparii HaJT BEKTOPAMH. 2 4.1 (1,7,10)
BEKTOPAMH. BexTopu y npsIMOKYTHi# 1eKapTOBiil cucTeMi KOOpAMHAT: 4.2 (2)
OcHoBHi o3HaueHHs. JIiHIHI omeparlii Hajx KOOpJIMHATH, PO3KJIAJaHHA BEKTOpa Ha CKIAJIO0Bl 3a
BekTopaMu. [IpoeKiliss BEKTOpa Ha BiCh. 2 KOOpJAMHATHUMHU OCSM, JIOBXHMHHU, HampsMHI KOCHHYCH,
JliniiiHa He3aJeXHICTh BeKTOpiB. ba3zuc Ha JMiHIAHI  omepauii Hax  BEKTOpaMH, KOJIHEApHICTh
UTONIHHI 1 y ipocTopi. Po3kiam BekTopa 3a BEKTOPIB.
OasucoMm. Bekropy B  TIpSIMOKYTHii CPC 2. JliniitHi onepairii Hai BEKTOpaMH. 3aCTOCYBaHHS 3




JEKapTOBIN CUCTEMI KOOpJIMHAT:
KOOp/IMHATH, JOBXKMHA, HaIpsIMHI
KOCUHYCH BEKTOpa, JHIAHI Jii  Haj
BEKTOpPAMH,  KOJIIHIAPHICTh  BEKTOPIB.
[Toxin Bigpi3Ka y 3aJaHOMY BiTHOIICHHI.

JMIHIMHUX OTepalii HaJ BEKTOpaMu MpPU PO3B’SI3yBaHHI
MPAKTUYHHX 3a7a4.

Tema 4. CKaIIpHII 106YTOK. CPC 3. CKEUISIDHI/II\/'I JIOOYTOK. ‘ 4.1(1,7,10)
Ckanspuuii  0GYTOK JBOX BEKTOPIB: CKaJ'ISIpHI/II/I. NOOyTOK JBOX BEKTOpIB: BHU3HAYCHHI, 4.2 (2)
BM3HAYCHHS, BIACTHBOCTI, OOYMCIICHHS BIACTUBOCTI,  OOYMCIEHHS — 4e€pe3s  KOOpIMHATH
yepes  KOODIMHATH  CIIBMHOYKHHKIB, CITiIBMHOHHKIB, reOMEeTPUYHI Ta MeXaHi4yHi
reoMeTpuyHi Ta MeXaHiuHi 3aCTOCYBAHHI.
3aCTOCYBaHHSI.
Tema 5. BexkTopHui i MiliaHui JOOYTOK. CPC 4. BekropHuii i Mimranuii 100yTOK 3acTOCYBaHHS 4.1 (1,45,
Bexropunii 100YTOK: O3HAYCHHA, BEKTOPHOI aiareOpu [0 po3B’A3yBaHHSA NPUKIATHUX 6,7)
BIJIACTHUBOCTI, 00YHCIECHHSI yepe3 3ajau. 4.2(2)
KOOPJWHATH CIIIBMHOXKHHUKIB, T€OMET-
pUYHI 1 MexXaHiYyHi  3acTOCYBaHHS.
Mimanuii 100yTOK TpbOX BEKTOpIB:
BU3HAUYCHHS, BJIACTHBOCTI, OOYHCICHHS
yepe3 KOOpJAMHATH  CHiB-MHO>KHUKIB,
TreOMETPHYHI 3aCTOCYBaHHSI.

Po3aia 3. EjieMeHTH aHAJITHYHOI reomMeTpii
Tewma 6. TIpsiMa Ha MIIOMIKHI. CPC 5. [IpsiMa Ha MJIOUIMHI. 4.1
IToarTas mnpo piBHAHHA JiHII Ha Pi3Hi BuaM PiBHSHB TPSAMOI: 3 KyTOBHM KOe(illieHTOM, (1,4,5,6,7,10)
mwiomuni. Ilpsma wHa mommHi. PisHi yepe3 3alaHy TOYKY TNEPIEHAMKYJISPHO 0 3aJaHoro 4.2 (2)
BUIH _piBH’IHB IpsAMOL: 3 KYTOBHM BEKTOpa, 3arajbHe PIBHSAHHA, KaHOHIUHE, TapaMeTpUUHe,
KOeQIiEHTOM, d9epe3 3afjaHy TOUKY yepe3 ABl Toukd. KyT MK JIBOMa MNpsIMHUMH, YMOBH
HCPICHINKYIHIPHO 10 33/IaHOTO - BCK- NEePICHIUKYIISIPHOCTI 1 MapaJIeIbHOCTI TBOX MPSIMUX.
TOpa, 3arajibHC  PIBHAHHA, KaHOHITHE, Bizgcranps Bixg Touku g0 mpsmoi. CPC 6. Kpusi apyroro
NapaMeTphiHe, Hepes Bl TOUKH. KyT nopsaaky. JIiHii apyroro mopsaxy. 3araibHe piBHSHHS
MDK ABOMA TIPAMAMM, YMOBH JiHIT JOpyroro MOpPsSAKY: Kojo, efdirnc, rimepbona,
MEPTICHAMKYTAPHOCTL 1 TAPaNICILHOCTL napabona. [ToHsaTTs Gpokycy, eKCIeHTPUCUTETY
JBOX NpsAMUX. BincTanp Bif TOYKH [0
PSMOI.
Tema 7. [Tmommea y IpocTopi. CPC 7. IlimonuHa y IpocTopi. 4.1 (1,45,
[ToHSTTSI PO PIBHSHHS NOBEPXHI. Pi3H1 BuAM pIBHSHB IUIOIIMHU: PIBHSHHS IUIOIIMHH, IO 6,7)




[Tnomuua y npocropi. Pi3ui Buau MPOXOAUTH Yepe3 TPH 3a/JaHl TOUKH, PIBHSIHHS IJIOMIUHH, 4.2 (2)
PIBHSIHB IJIOUIMHU: PIBHSAHHS TUTOIIUHH, 0 MpPOXOAWUTH dYepe3 3afaHy TOYKy 3 3aJaHUM
110 MPOXOUTH Yepe3 TPH 3a/1aHi TOUKH, HOPMAJIbHUM BEKTOPOM, 3arajbHe PIBHSHHS, PIBHSIHHS Y
PIBHSTHHS IJIOLIMHH, 110 TPOXOIUTH BiJpi3Kax Ha ocsax. KyT mMix aBoMma miommHaMu. YMoBa
yepes 3a/1aHy TOUKY 3 3a/IaHUM napajeabHOCTI 1 TMEepPHEeHIUKYISPHOCTI JIBOX ILIONIMH.
HOpPMaJIbHUM BEKTOPOM, 3arajbHe BincTanp BiJ TOUKH 10 TUIOLIMHH.
PIBHSIHHS, PIBHSIHHA y Bipi3Kax Ha OCsX.
KyT Mk gBOMA TUTOIIIMHAME. Y MOBa
napaeabHOCTI 1 NEPIEHANKYIAPHOCTI
JIBOX IUIOIMH. BigcTadp BiJ TOYKH 10
IUIOIIMHH.
Tema 8. [IpsgsMa Ta IUIOIMHA V IIPOCTOPI. I13 4. EnemMeHTH aHAIIITUYHOI reoMeTpii. 4.1 (1,7,10)
PiBusHHA niHiT y npocTopi. [Ipsima niHis Pi3Hi BUay PiBHAHBL MPSAMOI y MPOCTOPI Ta HA IUIOIIMHI: 4.2 (2)
y npoctopi. PisHi BUaM piBHAHB IPAMOi KaHOHIYHi, MAapaMETPUYHi PIBHAHHSA, PIBHAHHSA HPIMOT,
y POCTOPI: IfaHOHquia apamMeTpUYHi II0 TPOXOAWTHh 4Yepe3 JBI 3aJaHi TOYKH, 3arajibHe
PIBHAHHA,  PIBHAHHI HP’IMQL 1o piBasHHA. Kyt MiDK agBOMa  OpSMHMH.  YMOBHU
[IPOXOMUTL  HCpE3  NIBl  3a/laHl  TOYKH, napaesibHOCTI 1 MePIeHAMKYIIIPHOCTI ABOX Ipsamux. Kyt
saranbHe piBHAHHA. Kyr Mbk ssoma MK MPSIMOIO 1 IUIOMIMHOKN. YMOBH IapaliebHOCTI i
OpAMAMH.  YMOBH  IapallelbHOCTL 1 NEePIEHAUKYISIPHOCTI MPSMOI 1 IITOLIUHH.
TICPHCHAMKYAPHOCT] ABOX MPAMHX. Kyt CPC 8. TloBepxHi APyroro MopsyiKy. 3arajibHe PiBHSIHHS 4.1 (1,45,
MUK TIPAMOIO 1 TUIOTHHHOTO. YMOBH MOBEPXHI Jpyroro mnopsaky. LIMmiHApUYHI MOBEPXHI. 6,7)
HapayGILHOCTL 1 HEPHCHAMKYIAPHOCTI Cdepa, emincoin, OAHONOPOXHUHHUKN TimepOoIIOin 4.2 (2)
IPSIMOI 1 TUTOIMHH. pa, L .. . . L

JIBOIIOPOKHUHHUH Tinep0osioin, eninTuuHuil napadosnoin,

rinep6ostiyHuHA napaboois.

Po3aia 4. Betyn 10 MaTeMaTHYHOI0 aHAJI3Y

Tema 9. Ipammns byHkmi  omiei CPC 9. ®ynkuisg onmiei 3MiHHOI Ta X BIIACTHUBOCTI. 4.1 (19,2,
3MIHHO. Muoxunu. Omepariii Hajg MHOXHHaMH. MHOXHHA 3,4,7)
YucnoBa  MOCHIOBHICTE.  I'paHums mificHnx gmcen. YucnoBi mpomikku. OKIT - TOYKH. 4.2 (4,3)

YUCIIOBOI IIOCIIAOBHOCTI. BiacTMBOCTI
rpanuni. Yucno e. O3HaueHHS TpaHMUII
¢yHKLIi B TOUYLll 1 HAa HECKIHYEHHOCTI.
HeckinueHHO Maiti 1 HECKIHYECHHO BEIUKI
¢yHKii, IX BIACTMBOCTI Ta 3B'SI30K MIX
HUMU. OCHOBHI T€OpPEMH MPO TPAHHMIIL.
OO0uwciieHHs TPaHUITh

OyHkIil  ogHiel  3MiHHOI,  CIMOCOOM  3aBIaHHS,
BJIACTUBOCTI: OOMEXKEHICTh, MOHOTOHHICTH, TAPHICTH,
nepionnyHicte.  HesBHO  3amaHi, oOepHeHi  Ta
napaMeTpu4Ho 3afaHi QyHkuii. OCHOBHI eleMeHTapHi
¢ynkuii, ix BuactuBocTi 1 rpadiku. Kiacudikaris
eJIeMEeHTapHUX QYHKIIIH.
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Tema 10. Ilepma Ta papyra oco6auBi I3 5. I'panuns dyHkmii oaHiel 3MiHHOI. OOYHUCICHHS 4.1(1,9,2,
TPaHuIl rpanunb. Ilepma i ngpyra ocobGnmBi rpanumi. Po3kpurrs 3,4,7)
Ilepma 1 gpyra ocoOnMBI  TPaHMII. HEBU3HAUEHOCTEH. 4.2 (4,3)
[TopiBHSHHS HECKIHYEHHO MaJux 2
¢dbynkmii. ExBiBaJeHTHI HECKIHYCHHO
Mati GyHKITI. Poskpurts
HEBHU3HAYCHOCTEH.
Tema 11. Henepeppuicte ¢yHkii. Touku CPC 10. Henepepsuicts dynkuii. Touku pospusy. Jii 3 4.1(1,9,2,
pospuBy. HenepepsHicTs (yHKLIT B TOUI. HeriepepBHUMU  (QyHKIissMU.  BriactuBocTi  dyHKIIIH, 3,4,7)
Hii 3 HCTIEpePBHAMH bynxuisvu. Bractu- HeTlepepBHUX Ha Bipi3Ky. HenmepepBHICTH eneMeHTapHUX 4.2 (4,3)
BOCTi (yHKILiH, HETIEPEPBHUX Ha BIIPI3KY. ¢Gyukuiit.  OnnoOiyna  HemepepBHicTh.  ITOHATTS
HenepepsHiCTs - eneMEHTapHIX (pyHKwi. 2 po3puBHOi PyHKIIT B Touri. Touku po3puBy QyHKIIi Ta
OnHoOiuHa  HemnepepBHiCTb.  [IOHATTS . 0 . ST
pospusHOi  yHKuii B Toumi. Toukn X KnacmblxaL}m. Hocnimkenuss GyHKIil onHI€T 3MIHHOT
po3puBy ¢yHkmii Ta iX Kiacuikamis. Ha HCMCPCPBHICTD.
JocnimkenHs: GyHKIIT Ha HEIEPEPBHICTb.

Po3zain 5. Indepennianbie unciaends GyHkuii oaHiel 3MiHHOT
Tema 12. Tloxinua byHKIT oxHiel 3MiH- I13 6. IToxinHa GYHKIUT OAHIET 3MIHHOI. 4.1(1,9,2,
HOI. 3ajadi, IO IPUBOIATH IO MOHSTTS 3HaxomkeHHss noxigHux. IlpaBuna nudepeHuiOBaHHS. 3,4,7)
noxigHoi. O3HaYeHHs MOXiaHOoi, 1 reo- Tabmust OXiHHX. 4.2 (5,6)
MeTpUYHMH Ta (izuuHmi 3micT. JloTndHa CPC 11. INoxinHa QyHKII{ 0aHI€T 3MIHHOI. 3HAXOKEHHSI
Ta HOpMallb 110 KpuBOi. OAHOOIYHI mO- 9 MOX1THUX. 3aCTOCYBaHHS MOX1THOT B TPUKJIAHUX 3a/1a4ax.
X1JHl, HEeNepepBHICTh 1 JudepeHt-
MoBanicTh (yHnkuii. IlpaBuna nudepen-
mniroBanHda. [loxigHi ckiageHoi Ta obep-
HeHoi ¢yukmii. [loxinna ¢yHkmii, 3a1a-
HOi nMapameTpu4Ho. Talbnuis moxiIHuX.
Tema 13. JIudepenmian QyHKIIT oaHiel CPC 12. Judepenuian GyHkii oaniel 3MinHOi. [ToxiaHi 4.1(1,9,2,
3MiHHO]I. [ToX1HI BUIIIUX HOPSAKIB. BUILUX [OPSIIKIB. 3,4,7)
Busnauenns audepeniiiana, BIACTH- Busnauenns audepenitiana, BIaCTUBOCTI, T€OMETPUIHHMA 4.2 (5,6)
BOCTI, reomeTpuuHuii 3wmicT. [loxigHi 3micT. [ToXigHi BUIMX TOPSAKIB.
BUIINX MOPSAIKIB. 2 4.1(1,9,2,
Teopemun @epma, Pomns, Jlarpanxka. 3,4,7)
[IpaBuio JlomiTans Ta 1oro 4.2 (5,6)
3aCTOCYBaHHS JUTST PO3KPHUTTS

HEBU3HAUEHOCTEN.




Po3zain 6. 3acrocyBaHHs AU epeHNialbHOT0 YUCACHHSA ISl J0CTIKeHHs! QYHKILIH

I13 7. ExkctpemyM GbyHKIIT oaHiel 3MiHHOI. JoCaiIKeHHs 2 4.1(1,9,2,
Tema 14. ExctpemyMm dvyHKIIT oaHicl (yHKIIIT HA EKCTPEMYM. 3,4,7)
3MIHHOI. 3HaXO/DKEHHSI HANOUIBIIOr0 Ta HAWMEHIIOrO 3HAYCHHS 4.2 (5,6)
MonotonHicTh  QyHKIIi. Excrpemym 2 (byHKIIT Ha BIAPI3KY.
¢yHkuii, gocmipkeHHs — QyHKUIi  Ha CPC 13. Tema 2. 3acrocyBaHHS auQepeHIiaIbHOro 3
ekctpemyM. Haiibinpiie 1 HaiiMeHie YHUCJIIEHHS  JI0O  PO3B’sA3aHH]  OPAKTHYHUX  3aJady.
3HaueHHs QYHKIIT Ha BiAPI3Ky 3acTocyBaHHs — IM(EPEHIIATBLHOIO  YUCIEHHSA  IIPH
MOJICJTFOBaHHI MPOIIECIB.
Tema 15. Onykiicts i BrHyTicTh rpadika CPC 14. Omnykaicte 1 Braytictb rpadika  ¢GyHKII. 3 4.1(1,9,2,
dbyHkuii. Acumnroru rpadika QyHKII. AcumiroTy rpadika $yHKILI. 3,4,7)
OCHOBHi o03HaueHHS. JIOCTATHS yMOBa OcHoBHI 03HaueHHs. JlocTaTHS yMoOBa OIYKJIOCTI abo 4.2 (5,6)
omykiocti a6o  Brayrocti  rpadixa 2 yrayTocTi rpadika ¢yskuii. HeoOxigna Ta mocTaTHs
¢ynkmii. HeoOXifHa Ta OCTaTHS YMOBHU YMOBH ICHYBAaHHS TOYKH TeperuHy. [ opu3oHTaIbHI Ta
icHyBaHHs TOYKHU IIEepEruHy. noxuii acumntoTH. [locmimkenHs rpadika ¢yHKIIT Ha
["opr30HTAIBHI TA TTOXUIIl ACUMITTOTH. OIYKJIICTh (YTHYTICTH). 3HAXOKCHHS aCHUMIITOT.
Tema 16. Cxema nocnimpkeHHs QyHKIIT I3 8. Cxema pocnimkeHHs (yHKIIi 1 mobynoBa ii 2 4.1(1,9,2-5)
no0y/oBa ii rpadika. rpadika. 4.2 (5,6)
2 3acTocyBaHHA AU(EPEHLIATBHOTO0 YUCIACHHS IS aHaJli3y
MOBEAIHKM (PYHKIII 3 MOAAJIbIIOK MOO0YI0BOIO rpadikiB
JUISL IPOBEJICHHS Bi3yaJIbHOTO aHII3y.
v 30 [IpakTHYHHX 3aHATh 16
CbOI0 32 ceMecTp CPC 12
II cemecTp
Po3nin 1. Indepenniaibue unciaeHHs QyHKIiH 0ararb0xX 3MiHHHX
Tema 1. ®DyHkIi Oaratbox 3MiHHHX. 13 1. ®ynkIii 6aratbox 3MiHHUX. OCHOBHI TOHATTSL. 2 4.1(1,9,2-5,7)
OCHOBHI ITOHATTSL. Po3s’s3yBaHHs  3ajad  Ha  3HAXODKEHHS  00acTi 4.2 (7,8)
Osnauenns QyHKIii 6aratboxX 3MIHHHX, BU3HaueHHs QYHKIi AEKUIbKOX 3MiHHMX Ta ii rpadiune
00JyacTh BU3HAYCHHS, MHOXXIHA 3HAYCHbD, 300paKEHHS.
rpadix ¢ynkuii. IloHATTs rpaHuumi 1 CPC 1. ®ynkuii 6aratbox 3MiHHUX. OCHOBHI MOHSTTSL. 4

HEenepepBHOCTI (QYHKIT JBOX 3MIHHUX.
YacTuHHI TIOX1IHI, TOBHUH nudepeniian
lro mopsKy Ta iX r€OMETPUYHUNA 3MICT.
HudepenuiiioBHicte  QyHKLIA  IBOX
3MIHHUX: HEOOX1H1 Ta JJOCTAaTHI YMOBH.

3HaXO/KEHHs] ~ YaCTMHHUX  MOXIJHMX 1  IOBHOTO
nudepenniana QyHKIIN JeKITbKOX 3MIHHHX.
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Tema 2. JludepeHiitoBaHHs CKIIaaeHOT 13 2. JIudepeniitoBanHs CKIQJACHOI Ta HESIBHO 3aJaHOi 4.1(1,9,2-5,7)
Ta HCABHO 3a/1aHOI byHKIIT ACKIIBKOX dyukmii. [Toxigai Ta gudepeHiaan BUINX TOPIIKIB. 4.2 (7,8)
sminHuX. [loxigHi Ta judepeHiiang [Toxigna ckmanenoi ¢ynkiii. [Toera moxigna. IToximHa
BUIIMX OOPsAKiB. [loximHa ckianeHoi HessBHO 3amaHoi  (ynkmii. YacTuHHI TOXigHI  Ta
¢ynkuil.  IToBHa HOXITTHA. HOXlHHa} nudepeHiiany BUIMX NopsaakiB. [{oTuyHa ruiommuHa Ta
HesBHO 3amaHoi (ynkmii. YactuHHI HOPMaJIb 10 OBEPXHI.
noxiHi  Ta  jaudepeHIiaii  BHIHMX
nopsakiB.  JloTmuHa ~— TUIOMIMHA  Ta
HOPMAJTh JI0 MIOBEPXHI.
113 3. Jleski 3aCTOCYBaHHS YaCTUHHUX ITOXITHUX. 4.1(1,9,2-5,7)
- 3 . Ckansgpue mone. Iloximna 3a Hampsmom. ['panmieHT 4.2 (7,8)
cMa J. JlesiKi 3aCTOCYBAHHA YACTHHHUX GyHKIIT B TOUI. 3B'SI30K MK TPAJTIEHTOM 1 TIOXITHOIO 32
MOX1JIHHX.
. HaIPSIMOM.
Ckansapae none. [ToxigHa 3a HampsMoM. . .
. . , . CPC 2. Jleskl 3aCTOCYBaHHS YaCTHHHUX IOXITHUX.
['pamient ¢yHKiii B Toumi. 3B'I30K MiX ; _—
. . . ExcrpemyM ¢yHKIIT 1BOX 3MIHHHMX, HEOOXiIHI yMOBH
rpaJliEHTOM 1 TOXiAHOK 3a HaIPSMOM. ;
: excTpemyMy. JlocTaTHI yMOBU €KCTPEMYMY.
ExcrpemyMm QyHKIii JBOX 3MIHHHUX. CPC 3. Jlesxi . 4.1 (1,9,2-5,7)
Heobxinti ; loCTaTHi YMOBH o . Jlesiki 3aCTOCYBAHHA YACTMHHHMX HOXiHHX. . 42, ,78 :
EKCTPEMYMY. aifbinbie Ta HafiMEHINE 3HAUCHHA ¢yHkmii  1BOX .2 (7,8)
3MiHHHX. [IOHATTS Tpo yMOBHUN eKcTpeMyM. Merton
HalMEHIIIUX KBaJIPaTiB.
Po3aia 2. HeBu3HaueHuii interpaJ
I13 4. HeBusHaueHWi iHTErpall Ta KMOTO BJIACTHBOCTI. 4.1(1,9,3,
[lonsarTs mepBicHOI 1 HEBU3HAYEHOrO IHTETpasa. 4,6)
Tema 4. HeBu3HaueHuit iHTErPaj Ta HOro BrnactuBocTi  HeBM3HaueHoro iHterpana. TaGmuus 4.2 (9)
BJIACTHBOCTI. HEBU3HAYEHUX 1HTEerpaniB. Merog Oe3mocepeHbOro
[loHsATTST mNEpBICHOI 1 HEBU3HAYEHOTO IHTEeTrpyBaHHS.
iHTerpana. BracTuBOCTI HEBU3HAYEHOIO CPC 4. KommuiekcHi yucaa 1 MHOrowieHd. [ToHATTs npo
iHTerpana.  Tabmuus  HEBU3HAYEHHX KOMIUIEKCHI uncia. KommiekcHi yucna B anredpaidHii,
inTerpanie. MeTon  0€3MOCEPETHBOTO TPUTOHOMETPUYHII Ta MMOKa3HUKOBIH dopmi.
IHTETpyBaHHS. Muorounenn. Poskiag MHOrouineHa 3 @ JiHCHAMU
Koe(illieHTaMU Ha JIHINHI 1 KBagpaTHI (3 KOMIUIEKCHUMH
KOPEHSIMH ) MHOKHUKH 3 TINCHUMU KOe(IIlIEHTAMHU.
Tema 5. OcHOBHI METOAN IHTETPYBAHHSL. 113 5. OcHOBHI METON IHTETPYBAHHS. 4.1(1,9,3,
Meroa miacTaHOBKM (3aMiHM 3MIiHHOT), Meroa miICTAHOBKY (3aMiHH 3MIHHOI). 4,6)
METO/T IHTEeTPYBaHHS YaCTUHAMHU. Merton iHTerpyBaHHS YaCTHHAMU. 4.2 (9)
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IaTerpyBanHs  QyHKIINH, $AKI MICTITh
KBaJPaTHUHA TPUUICH.

CPC 5. OcHOBHI METO/IM IHTErPyBaHHS.
IarerpyBanHa  QyHKWiNA, sKi MICTATh  KBaJpaTHUUN

TPUYICH.
Tema 6. IurerpyBaHHS palioOHAIBHUX 113 6. IuTerpyBauns panioHaJIbHUX JIpo0iB. 4.1(1,9,3,
po0iB. Pamionanbamii  api6 (TpaBWIBHUN 1 HENpaBUIBHUK). 4,6)
Pamionanenuii  api6  (mpaBuWIbHUR 1 Enemenrtapui pamioHanpHi OpoOW Ta iX IHTErpyBaHHS. 4.2 (9)
HENpaBWIbHUi). EnemenTapni  pamio- Po3kiaz MpaBWIIBHOIO  PalliOHAILHOrO  Apo0y Ha
HalbHI 1poOM Ta iX IHTErpyBaHHS. eleMeHTapHi  apo6u. IHTErpyBaHHS — palioOHAIBLHOTO
Po3kian mpaBWIBHOTO —paIliOHAIBHOTO npoby.
opo0y  Ha  eINeMeHTapHi  JIpoOwu.
[HTEerpyBaHHS PaIiOHATBHOTO JPO0Y.

13 7. lurerpyBaHHg TPUTOHOMETPUYHHX  (DYHKINMH. 4.1(1,9,3,
Tema 7. IHTErpyBaHHS TPUTOHOMETPHUY- VYHiBepcaibHa 1 1HIII MiJICTAHOBKH. 3acTOCyBaHHS (popMy 4,6)
HUX (QYHKITIA. 3HIDKEHHS ~ CTeNeHs, JO0OYTKY  TPHUTOHOMETPHUYHUX 4.2 (9)
VYHiBepcalibHa 1 1HII MiICTAaHOBKH. (GyHKIIH, OCHOBHUX TPUTOHOMETPHYHHX TOTOXKHOCTEH

JUIsL CIIPOIICHHSI MiIHTErPAJIbHOTO BUPA3Yy.

I13 8. InrerpyBanug ipparioHanbHUX (GYHKIIH. MeTon 4.1(1,9,3,
Tema 8. IHTEerpyBaHHS ippallioHAIbLHUX 3aMiHM JJIs IppaliOHAIBHUX BHpPa3iB MEBHOTO THILY, 4,6)
GYHKITH. TPUTOHOMETPUYHI MIiJICTAHOBKH, BHJIJICHHS [OBHOTO 4.2 (9)

KBaJIpaTy.

Po3nin 3. Buznauenuii interpaj
Tema 9. Busnauenwii iHTerpan Ta ioro 13 9. Bu3HayeHW# iHTErpajs Ta MOro BIACTHBOCTI. 4.1(1,9,3,
]'3J'IaCTI/IBOCTi. OOGuHCIICHHS  BU3HAYEHOTO O6unCIeHHs BU3HAYEHOr0 iHTerpaia. 4,6)
IHTerpasa. Po3B’si3aHHsS  3amay  Ha  OOYMCIICHHS  BHU3HAYEHOT'O 4.2 (10)

3amadi, MO0 TPUBOJATH 1O TIOHITTS BH3-
HAUEHOTO iHTerpana (3agada Mpo TUIOILY
KPUBOJIIHIMHOI ~ Tparemii, 3amada 1po
npoiiiennii nuisax). O3Ha4YeHHS, YMOBH
ICHYBaHHsI, T€OMETPUYHHMI Ta (i3uuHuUil
3MICT BU3HAYEHOTO iHTeTpasa. BimactuBocti
BHU3HAYEHOTO 1HTETpana. dopmyna
Hrororona-JleiOHuUII. Metoau 00-
YHUCICHHS BHU3HAUEHHMX IHTErpajliB: METOJ
3aMiHM 3MIHHOi (TIJCTaHOBKH), METOJ
IHTErpYBaHHs YaCTHHAMHU.

inTerpana. besmocepeaHe  3actocyBaHHS — (hopmyin
Herorona-JleiiOHina

CPC 6. Bu3HaueHwil iHTErpajl Ta MHOTO BIJIACTHUBOCTI.
OOGuuciIeHHs] BU3HAYEHOTO 1HTerpaa.

Po3p’s;3anHs  3amay Ha  OOYHMCIIEHHS  BU3HAYEHOTO
iHTerpajga METOJOM 3aMiHM 3MIHHOi Ta IHTErpyBaHHSIM
JaCTHHAMU.

Tema 10. T'eoMeTpuuHi 3acTOCYBAaHHSA

113 10. TeoMeTpuyHi 3aCTOCYBAHHSA BU3HAYEHOTO

41(1,9,3,
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BHU3HAYCHOTO 1HTETpay. 1HTerpaiy. 4,6)
OOuyucneHHss muomi IUIOCKOI  (Irypw, OGuKCIIEHHs IUIONI IUIOCKOT (DirypH, HOBKHMHM yTH 4.2 (10)
JIOBXKMHH JIyTH KpUBOi, 00’€My Tija KpuBOi, 00’eMy Tima oOepTaHHs, IUIONII TOBEPXHI
oOepTaHHs, IUIONI MOBEPXHI 0OepTaHHS. obepTaHHs.
Mexaqugl 3aCTOCYyBaHHA BU3HAYCHUX CPC 7. T'eoMeTpW4YHE 3aCTOCYBaHHS BHU3HAYEHOIO
IHTErpajB. iHTerpania. Po3p’a3yBaHHs ~ 3a7ady = NPUKIAAHOIO

XapakTepy.

113 11. [Mouarrga opo HesnacHi interpanu I i I poay. 4.1(1,9,3,
Tema 11. Tlowarrda 1npo HEBJIACHI Buznauenns. O3Haku 301KHOCTI. 3acTocyBaHHs 4,6)
inTerpanu i Il poxy. HEBJIACHUX IHTETpatiB y iHaHCAX. 4.2 (10)
Busnauenns. O3Haku 301KHOCTI. CPC 8. ITonsrrs npo HeBnacHi inTerpaiu [ i I poxy.

Busnauenns. O3Haku 301KHOCTI.

Po3ain 4. 3suuaiini qnudepenniajbHi piBHAHHS
) o I13 12. JudepeHitiaibHi piBHAHHS IEPIIOTO ITOPSAKY. 4.1(1,94,

Tema 12. JlubepeHuianbi pisHAHHA Po3p’szyBanns JIP 1-ro mopsaky: 3 BiIOKpeMIIIOBAHUMH 5,7)
HEDHIT LD, Ly . 3MIHHHMH, OJTHOPIJTHI, JIIHIHHI. 4.2 (12,11)
OcHOBHI O3HaueHHs. 3arajbHi MOHATTSA : o

113 13. IndepenuianbHi piBHIHHS MEPIIOr0 HOPSAKY.
ta o3HaueHHsA. 3amaya Komm. Teopema , . Y
. . , Po3B’sa3yBanHs opgHOpimHMX Ta JHIMHMX P 1-ro
ICHyBaHHS Ta €IUHOCTI  PO3B’S3KY.

I N : TOPSIIIKY . 4.1 (1,94,
eomeTpuuHuid  3mict [P mepmoro CPC 9. Jlud . - 5,7)
mopamky. JIP 3 BiIOKDEMITIOBAHHMHE S . }I;I epeHIliaIbHi_ DIBHAHHS nepmor(l)) TIOPSIKY. 1o ],2 "
sMimEwuME.  Omsopimai  JIP  meprmoro iBHAHHA bepHyi. ,I[e;ncl 3actocyBanHs JIP mepiioro 2 (12,11)

nopsyky. Jlinifini JIP Mepiioro mopsky. MOPSZKY 70 PO3B’A3AHHA  MPUKIAJHUX  337ad 3

MPAKTUYHUM 3MIiCTOM.
Tema 13. JIudepeHiianbHi  DIBHIHHS 113 14. IludepeHianpHi PIBHIHHSI IPYIOr0 MOPSAKY. 4.1(1,94,
APYroro nopsaKy. OcHoBHI moOHATTS 1 o3HaueHHs. 3amada Kormri. Teopema 5,7)
OcHOBHI TOHATTSA 1 O3HadYeHHs. 3agada iCHyBaHHA Ta €IMHOCTI PO3B’s3Ky. JludepeHuiaabui 4.2 (11, 12)
Kommm. Teopema ICHYBaHHA Ta €IMHOCTI PIBHSHHS, SIK1 JONTYCKAIOTh IOHM)KEHHS MOPSIKY.
po3B’s3ky. JludepeHiiansHi piBHIHHS,
SIK1 IOMYCKAIOTh TIOHWKEHHSI MOPSIIIKY.
Tema 14. Jlimidini jgudepeHnianbHi 3 15. JIOJP japyroro MOOpSAKY i3 CTAIMMU 4.1(1,9,4,
DIBHSIHHS _ Ipyroro  mopsiaky.  JIiHiiHI koedirieHTaMy. 5,7)
OJHODI/HI __ ji(epenttianbhi _ piBHAHHS XapakTepuCTUYHE pIBHSAHHA. 3arajlbHUM  PO3B’S30K 4.2 (11, 12)

(JIOJIP) gpyroro TOpAAKY 31 CTaIuMu
Koe(illicHTaMH.

JliniitHa 3aJEKHICTh 1 HE3AJIEKHICTh PO3-
B’s3kiB JIOJIP. Busnaunuk BpoHcbKoOTrO.

JIOJP 13 cranmumu koedilieHTaMu JPYroro MOPSAKY Yy
BUIMAIKaX MIACHUX (PI3HUX 1 PIBHUX) 1 KOMILIEKCHUX
KOPEHIB XapaKTEPUCTUYHOTO PIBHSAHHS.
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Teopema Tmpo CTPYKTYpy 3arajibHOTO CPC 10. JIHJAP ngpyroro mOpsSaky i3 CTaJuMH 4
poss’asky JIOJP npyroro nopsky. JIOJIP KoediIlieHTaMH i CIIeiaIbHOK IPABOK) YACTHHO. 4.1 (1,94,
ApYroro mOpAAKYy i3 cramimu  Koedi- 3HaxOKEHHS 3aranbHoro po3s’s3ky JIH/IP. 5,7)
LieHTamH. Xapzj,KTepI/ICTI/ILIHC. PIBHSHHSL. CPC 11. Tema 5. ludepeHuianbHi piBHIHHS KOJHWBAHb. 4 4.2 (11, 12)
3aranbumii poss’asox JIOJIP 13 cramumu [lpuknanu cxiagaHHs AudepeHuialbHUX MOAeNel i
KoeillieHTaMH  OPyroro  MOPSAAKY Y . ,
BuNaKax JHCHAX (DisHUX i piBHEX) i JISIKUX MPUKJIATHUX 327124 Ta TX PO3B’A3yBAHHS.
KOMIUTCKCHAX KOpEHiB XapaKTe- CPC 12. Terl 6. CI/IC‘TGMI/I I[I/Id)eDeHLll'aJ.IBHI/IX PIBHSIHE. 4
PHCTHYHOTO PiBHAHHSL Cucremu ninitauX /[P 13 cranmumu koedirieHTamu.
) 113 16. Judepeniiannpti piBHSHHS IEPIIOrO MOPSAKY. 2 4.1(1,94,
Tema 15. HHHP APYLoro NOPAAKY 13 €Ta- Po3p’s3yBanns JIP 1-ro mopsaky: 3 BiIOKpEeMITFOBAHUMH 5,7)
IMMHM__KOCILUEHTAMA 1 CHCUIabHO 3MIHHUMH, OJHOPIIHI, THIAH]. 4.2 (12,11)
HPABOIO HACTION0. . . CPC 13. TudepenmianbHi piBHIHHS EPIIOTO MOPSIKY. 4
Jliniiini HeogHOpiaHi AudepeHIianbHi ; . e
. Po3B’si3yBanHs omgHOpimHuX Ta JHIMHMX [P 1-ro
piBusuua (JIHIAP) npyroro mnopsaxy. 2 HOpAKY
gg:éj,?;zy H%()Hﬁgpy;g;’fgr o 3a;ij;};;?(r; QPC 14. Hnd)epeHgianLHi .DiBH}IHHH MEPIIOTO MOPSIKY. 4
3HAXOIKEHHS  3arambHOTO O3B S3KY PiBussHHA bepnymum. ’I[esncl 3actocyBaHHs /[P meporo
JTHJTP. MOPAAKY 710 PO3B’A3aHHA  MPUKNAJHUX 33739 3
MPAKTUYHUM 3MICTOM.
32 [IpakTHUHUX 3aHATH 32
CPC 56
Po3aia 1. Kparni Ta kpuBoJtiniiini interpasu.
Tema 1. IMoxpiliHi iHTEerpaJv Ta iX Biac- 2 I3 1. [ToxaBi¥HI iHTErpaJIX Ta X BIACTUBOCTI. OOUHCICHHS 11.1 (1-5)
TUBOCTI. OOYMCIIEHHS TOJBIMHMX iHTET- nonBiitaux iHTerpaniBy AIICK. 11.2 (15)
paiiB. 3ajnadi 1m0 NPUBOJATH A0 MOJBIH- I132. [NoaBiiiHuii iHTEerpan. 3MiHa MOPSIKY IHTETPYBaHHS.
Horo iHterpaiy ( 3amadi mpo o0’eM IH- HenpsimokyTHi o6nacrti iHTerpyBanHs. OOuucieHHs
JIHAPUYHOTO TiJIa, PO MaCy HEOAHOPIIHOT MOJIBIMHUX 1HTETPaJIiB y MOJISAPHIN CHCTEMI KOOPAUHAT.
IUTACTUHHU). Teopema ICHYBaHHS. CPC 1. IlongiiiHi iHTErpaay Ta iX BIACTUBOCTI.
BmactuBocti. OOumcieHHS  MOABIMHHX Oo6uucnenns noAgiviaux iHTerpanis y JIICK. 3axaui y
inTerpanis y JAICK. OGuucnenus 3arajlbHOMy BUIIAAKY
HOJBIITHOTO 1HTErpasia y MojsipHiii cucremi CPC 2. ITongiiiHuii iHTErpas y NOASPHUX KOOPIMHATAX.
KOOpJMHAT. ®opmynu nepexoay. IlapamerpuyHi piBHIHHS.
Tema 2. IloTpiiiHi iHTErpadn Ta IX BJac- 2 II3 3. TIlorpiiiHi IigTErpaJii Ta iX  BJIACTHUBOCTI. 11.1 (1-5)
THBOCTi. OOYHCIICHHSI MOTPIHHKUX IHTEr- O6uucnenust notpiitaux interpanis y AIICK. 11.2 (15)

paiiB. 3agadya Mpo Macy HEOTHOPITHOTO

13 4. 3amiza 3MiHHHX V TOTpiHUX iHTerpamax. O0-
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Tia. Bu3HadeHHs Ta BIACTHBOCTI IIO-
TpiiiHOrO iHTerpana. Teopema icHyBaH-
Hs1. OOUHMCIICHHS TOTPIHHOTO IHTErpaia y
JIICK. OO6uncneHns MOTPIHHUX
IHTEerpaJliB Yy  UWIHAPUYHUX  Ta
chepruHUX KOOPINHATAX.

YUCJICHHS TOTPIHHUX IHTErpalliB y UWJIIHAPUYHHUX Ta
chepruHUX KOOpINHATAX.

CPC 3. TloTpiiiHi iHTerpajmd Ta iX BIJIACTUBOCTI.
O6uncnenss norpiitnux inrerpanis y AIICK.

Tema 3. T'eomeTpuyHi Ta MexaHiyHi
3aCTOCYBAHHS MOJIBIMHUX Ta MOTPIHHUX
iHTerpasiB. MeToa iHTErpaJbHUX CYM.
3HaXO0KEHHS 00’ €My TUT 3a IOTIOMOT OO
MOABIHHOTO Ta MOTPIHHOrO IHTETpaiB.
CratuyHi MOMEHTH, IEHTP Mac IUIOCKOL
TUTACTHHU. [Tnomra MIOBEPXHI.
3HAXOKCHHS MacH, CTaTHYHUX
MOMEHTIB, KOOpJIMHAT IIEHTpa Mac
HEOHOPITHOTO TiJa.

II3 5. I'eoMeTpryHi Ta MeXaHIYHI 3aCTOCYBAHHS ITOJ-
BIMHMX Ta MOTPIHHUX iHTErpaiB. 3HAXOKEHHS 00’ €My
TIT 3a JIONOMOTOK TMOJBIMHOTO Ta MPOTPIHHOTO
IHTETpaiB.

[13 6. 3HaxoKEHHS CTaTMYHUX MOMEHTIB 1 KOOpJAWHAT
IIEHTpa Mac HEOAHOPIAHOI ITUIOCKOT TUIACTHHH 1
HEOAHOPITHOTO Tija 3a JOIMOMOIOK TIOJBIHHUX Ta
MOTPIHMUX IHTErpaIiB.

CPC 4. I'eoMeTpHuHi Ta M€XaHIYHI 3aCTOCYBAaHHS MHOJ-
BIMHMX Ta TMOTPIMHMX iHTErpamiB. MeToj iHTeTpalbHUX
CyM. 3HaXO/KEHHS 00’ €My TiJl 3a JIOMOMOTOI0 TOJBIHHO-
ro Ta moTpiHoro iHTerpamiB. CTaTHYHI MOMEHTH, IEHTP
Mac mockoi miacTuHu. [Tnomma moBepxHi. 3HaX0HKEHHS
MacW, CTaTUYHMX MOMECHTIB, KOOPJWHAT IICHTpa Mac
HEOJIHOPIIHOTO TiJa.

11.1 (1-5)
11.2 (15)

Tema 4. KpuBoiiHiiiHi IHTErPAIIH.
3ajava, 10 TNPHUBOJAUTH O MOHATTS
KPUBOJIIHIMHOTO 1HTEeTrpasa 1-ro pojmy.
Busnauenss Ta BJIACTUBOCTI.
OOGuwucnenns. 3agaya, 10 TPUBOJUTH 10
HNOHATTS ~ KPHUBOJIHIKHOTO  iHTerpaia
JIpyroro poay (3azada npo poOOTy CHIH
B3JIOBXXK  KpHBOi). BusHaueHHs Ta
BJIACTUBOCTI. OO6uucneHHs
KPUBOJIHIMHUX  IHTETrpajliB  JPYroro
pony. HesanexHicTe  Big — HOUIAXY
IHTeTrpyBaHHS. I'eomerpuuHi Ta
MeXaHIYH1 3aCTOCYBaHHSI.

13 7 KpuBosiHiiHI 1HTErpajdu mnepumoro poay. Obuuc-
JeHHd. 'eoMeTprYHi Ta MEXaHIYH1 3aCTOCYBaHHS.

I3 8. KpuBomiHI{HI IHTErpaqd JAPYroro  Poiy.
OOuncneHHs] KPUBOJIHIMHUX 1HTETpaiiB JPYroro pomy.
HezanexHicTpb Bij NUIAXY IHTETPyBaHHS.

CPC 5. KpuBodiHiiiHi iHTerpanyu nepimoro poay. OCHOBHi
noHATTS. BnactuBocti. OOYHMCIIEHHS KPUBOJIHIMHUX
IHTerpajiB mepimoro poay. I'eoMeTpuyHi Ta MeXaHiuHi
3aCTOCYBaHHSI.

CPC 6. 3acrocyBaHHS KpUBOJIHIMHMX IHTErpajiB.
3Haxo/KeHHs (QYHKHIT 1mo ii moBHOMY nudepeHiiany.
@®opmyna I'puna. OOumcneHHs MIOLI. 3HAXOHKEHHS
poOOTH 3MIHHOT CHJIA B37I0BX 3aaHO1 KPUBOT.

11.1 (1-5)
11.2 (15)
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Po3ain 3. Psanm.

Tema 5. YncIioBi psAau 3 HEBiJI EMHUMHM 113 9. YwncIioBi psay 3 HEBiJI' EMHUMHM YiICHAMHU. 11.1 (1-5)
WICHAMHU. HeoOximHa o3Haka 301KHOCTI. 3HAXOHKEHHS 3arajibHOrO 11.2 (17, 18)
OcHoBHi moHsATTS. HeoOximHa o3HaKa yiieHy psgy. 3actocyBaHHs  psaiB - [lipixie Ta
30ikHOCTI. JlocTaTHi O3HaKHM 301KHOCTI: T€OMETPUYHUX MPOTPECIid.
O3HAKU TOPIBHSIHHS, 03HaKa Jlamambepa, 13 10. Ywucnosi psiu 3 HeBix' eMHUMHU WwieHamu JlocTaTHi
pagvKkagbHa Ta IHTETpaJbHA O3HAKHU O3HAaKM 30DKHOCTI: O3HAaKM TIOPIBHSAHHS, O3HaKa
Kommu. Hanambepa, panukanbHa o3Haka Ko, iHTerpagpbHa
o3Haka Korri.
CPC 7. YncnoBi psiay 3 HEBIJI EMHIMH YWICHAMHU.
HeoOxigHa o3Haka 30ikHOCTI. JlocTaTHI 03HAKH 301KHOC-
Ti: O3HAKW MOPIBHSIHHS, 03HaKa J[amambepa, pagukaibHa
Ta iHTerpanbHa o3Haku Komu.
Tewma 6. 3HaKO3MiHHI PSIH. I3 11. 3uako3minHi psau. JocmimxkeHHs Ha 301KHICTH
OcCHOBHI  TOHATTS.  3HAKOMEPEeMiXKHI 3HAKO3MIHHUX 1 3HAKOMOYepeAHUX psmaiB. Teopema
psamu. Teopema JleiiOuuis. AGconroTHA Jle#iOHutsa. AGCONIOTHA Ta YMOBHA 301)KHICTD. 11.1 (1-5)
Ta YMOBHA 301KHICTb. 13 12. 3nako3MiHHI psifud. 3acTOCYBaHHS YHCIIOBHX 11.2 (17, 18)
PAMIB It HAOTMKCHUX OOUHCIICHB
CPC 8. 3Hako3MiHHI psad. 3HaKonepeMikHi psau. Teo-
pema JleiiOHunsa. AOCOIIOTHA Ta YMOBHAa 301KHICTb.
BrnuB abcomtoTHOT Ta yMOBHOT 301KHOCTI Ha IMIBUKICTh
3HAXOJKEHHS YHCIIOBOTO 3HAYCHHS STy TIPH 3a3HAYCHIM
MOXHUOIIl.
Tema 7. DVHKIIIOHAIBHI PSLIN. 113 13. Crenenesi psaiu.
CreneHeBl psiau. 3HaxoKEHHS 001acTi 301’KHOCTI CTETIEHEBHUX PSIJIIB.
[lonsaTTss  QyHKUiOHANBHOIO  psAy. Paniyc 361xHO0CTI. Teopema Beitepmrpacca
Ob6nacte 30DkHOCTI. PiBHOMIpHO301KHI1 I13 14. Psanu Teitnopa i Maknopena. Po3kiananss B psif 11.1 (1-5)
paau. @yHkiioHanbHI psaau. OCHOBHI Teitnopa aesikux eaeMeHTapHUX (PYHKIIIN 32 CTENEHSIMHI 11.2 (17, 18)

nousatTs. CreneneBi psgu. OOnacth
30DKHOCTI. BrmacTuBOCTI  cTenmeHeBuX
psLIiB.

Psinu Teitnopa 1 MaxknopeHa.

OcHoBHI nouaTrTa. HeoOxiaHa 1 gocraTHs
YMOBHM pO3KJaJaHHA (QyHKUII B psij
Tewopa.

(x-a).

CPC 9. Panu Teitnopa i Maknopena. Po3kinananss B psj
MakopeHa MoKa3HUKOBUX Ta O1HOMIaNbHUX (DYHKITIH
CPC 10. Psiau Tetinopa 1 Maknopena. Po3kiaganfs B
psa MakiiopeHa TPUTOHOMETPUYHHUX Ta TiMepOoTiuHUX
byHKIiin

CPC 11. 3actrocyBaHHS CTENEHEBHX  DIHIB  JUIS
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Poski aJaHHA  ACAKUX CIIEMCHTApHUX

pO3B’s3aHHS INPUKJIAJHUX 3aja4. OO0uncaeHHs

¢byHKUil B paa MakiopeHa. HAOIMKEHUX 3HA4YeHb (DYHKIIN, IHTErpaliB. 11.1 (1-5)
CPC 12. 3actocyBaHHS CTENICHEBHMX DPSIIB JUJIS PO3B’s- 3 11.2 (19)
3aHHS PUKJIATHUX 3aj1ad. IaTerpyBanus
nudepeHIiabHUX PIBHSHB 32 JIOMTOMOTOIO PSIIB.

CPC 13. 3acrocyBaHHs CTEIECHEBHUX PSIIB JUIS PO3B’s- 3
3aHHS _TPUKIATHUX 3a7a4. AJTOpPUTM OOYHCICHHS
TpaHCHEHASHTHUX (QYHKITIN 32 JIOMOMOTOIO PSIIB.

Tewma 8. [Tousarts npo psau Dyp’e. 2 I13 15. IMonsaTTs npo psau Pyp’e. 2

Tpuronomerpuunuit psng ®yp’e. Koe- Tpuronomerpuunuii psag Pyp’e. PoskiagaHus B psij

¢iuientu Pyp’e. Teopema Hipixie. Psau ®Oyp’e 1 21 — nepioAnYHUX QYHKITIHN.

®dyp’e i 21 — nepioAUIHUX QYHKITIHN. I3 16. Paou @yp’e. Pamu Oyp’e m1s mapHUX 1 HEMApHUX 2

Psanu ®yp’e anga mapHUX 1 HEmapHUX byukiiit. Paan @yp’e mis 2l — nepiognynux GyHKITIH,

¢yukuit. Psgu  Dyp’e s 21 — st GyHKIIR, 3anaHux Ha Binpi3ky [0, I] abo Ha Bimpisky

nepionuyHux (QYHKIIH, Ui (QYHKIIIH, [a, b]. 11.2 (19)

3amanux Ha Bigpisky [0, 1] abo Ha CPC 14. Psamu Dyp’e. Po3knan ¢pyskmii y psg yp’e 3a 3

BIJIPI3KY [a, b]. rpagikom

YCbHOI'O 3a nucnuniiny | 64

176
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8. OpieHTOBHA TeMaTHKAa iHAUBiAyaILHUX Ta/a00 rPyNnoBUX 3aHATH"

(3a HasIBHOCTI)

JliniitHa anrebpa.

Bekropna anrebpa ta aHamiTHUHA T€OMETPIS.

['panwmi.

JudepeHniiiaabHe YUCICHHS.

HudepenitiaabHe yucieHHs QyHKIIH 6araTboX 3MIHHUX.
HeBu3nauenuii i BU3HAUEHUN 1HTETpAJL.
JudepeHitianbHi piBHIHHS.

KpartHi 1 kpuBOIiHIIHI IHTETpaH.

Panu.

LCoNoORrLDE

9. ®opMH MOTOYHOI'O TA MIACYMKOBOI0 KOHTPOJIIO:

— TpUIOM PO3pPaxXyHKOBUX 3aBJIaHb Ta 3aBJaHb MOTIMOJICHOT KPEaTUBHOT
MMATOTOBKHU,

— TIPOBEJICHHSI KOHTPOJIBHUX POOIT, CTAHAAPTU30BAHUX TECTIB, €K3aMEHIB.

10. IncTpymeHTH, 00J1aJHAHHS Ta IPOrpaMHe 3a0e3Me4eHHS

(3a motpedun)
11. PexomenaoBaHi qkepesa inpopmauii

1. ba3oBa jitepaTypa

1.1. T'epacumuyk B.C. [1oBHuUii Kypc BUIIOI MaTEMaTUKU Y MPUKIIAIAX 1 3aga4ax
/ B.C. I'epacumuyk, I'.C. Bacunpuenko, B.I. KpaBno. — K.: Kaurn Ykpaiau. JIT/],
2010, T.1-3.

1.2. ly6osux B.I1. Buma maremaruka / B.I1. Jly6osuk, I.I. FOpuk. — K.: Bumia
mkoJja, 2006. — 648 c.

1.3 Jlroxxenkona JI.I. Buma maremaruka. Ilpukmanu 1 3amauqi / JI.I. roxeHkoBa,
O.10. Mroxenkona, I'.O. Muxamnin. — K., 2002. — 622 c.

1.4 KoBanenko I[.Il. Buma marematnka. HaBuanpuuii nmociOuuk. — K.: Buima
mkoua, 2006. — 343 c.

1.5 Maptunenko B.C. 30ipHuk 3amay 3 Bumoi marematuku. Y. L[II — K.:
KHTEY, 2000.

2. lonomizkHa JiiTtepatypa

2.1BepOunkuit B.MI. Matpumnsl ¥ CHCTEMBI JIMHEHHBIX alreOpandecKhuxX CHCTEM:
KoHcmekT jekuuii / B.W. Bepounkuii, A.I'. Muxainenko. — X.: XHAY, 2008. — 32 c.

2.2 Hebpatenko O.B. Enementu BekTOpHOi anreOpu Ta aHaIITUYHOI Fr€OMETpii: KOHC-
nekt nekuiii / O.B. Hebparenko, B.O. Hecrepenxko, XK.B. Canmna. — X.: XHAY, 2009. — 76
C.

4 Brasyerncs opienToHa TemaTtuka KII. KP, PI'P, skuio BoHM nepenbaueHi HaBuaibHOIO IIPOrPaMoio
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2.3 Jlarume B. P. EnemenTtn BekTOpHOi anreOpu Ta aHAJIITHYHOI TeoMeTpii.
Meroanuni Bka3iBku 1 3aBaanfs. — Pyceka JI. 1O., Tonctak O. 1. — X.: XHAY, 2008. — 40
c.

2.4 Mopo3 I. I. ®ynkuii onHiei 3MiHHOI. ['panuii 1 HenepepBHICTh PyHKIIH. / Mopo3
I. I., Hamuk JI. JI. — X.: XHAJLY, 2014. — 65 c.

2.5 MakapuueB A.B. ®@ynkumsa. Ilpenen u HenmpepbIBHOCTh (DYHKIIUM: KOHCIICKT
nexuuii / A.B. Maxkapuues. — X.: XHAJLY, 2010. — 40 c.

2.6 MakapiueB O.B. MeroanyHi BKa3iBKHM Ta 3aBAaHHS 3 BUIOT MaTeMaTHKU (PO3Iii
«I'panung Ta HenepepBHicTh GyHKII) / O.B. Makapiues, A.I'. Muxaiinenko, JI.IO. Pycbka
ta in. — X.: XHAJZIY, 2011. - 58 c.

2.7 Jlatumes B.P. JludepenuianbHe uucieHHs (yHKLII OJHIET 3MIHHOI: KOHCIIEKT
nekuii / B.P. Jlarmmes. — X.: XHAJLY, 2009. — 56 c.

2.8 Jlatume B.P. MetonuuHi BKa3iBKM Ta 3aBAaHHSA 10 TeMu «/[udepeHiianpHe
YyHUCJIeHHA, QYHKIIA OJIHI€] 3MIHHOI Ta oro 3actocyBanHs» / B.P. Jlarumes, T.I. Jlykamyx,
JLIO. Pycebka. — X.: XHALY, 2010. — 48 c.

2.9 Mopo3 LI. Iudepenmianpue yucieHHss (QYHKIIH 06araThboX 3MIHHHMX: KOHCIIEKT
nekuiii / L.I. Mopos. — X.: XHAY, 2009. — 84 c.

2.10 Jlatumer B.P. Metoau4Hi BKa3iBKM Ta 3aBJaHHS 3 BHINOi MAaTEMaTUKHU (PO3/ILIT
«Dywnkuis 6arateox 3minHuX») / B.P. Jlatumes, T.1. Jlykamyxk, O.B. Makapiues Ta iH. — X.:
XHALY, 2011. -36c.

2.11 Spxo T.O. Ilpaktukym 3 Bumoi maremMatukud. HeBuzHaueHuid 1HTErpai:
HaBUYaJbHO-MeToaAnYHMM mocionuk / T.O. fApxo, T.B. EmenbsaroBa, T.b.dacToBCchbKa Ta 1H. —
X.: XHALY, 2017. - 147 c.

2.12 dpxo T.O. IlpakTukym 3 BHIOI MareMaTuku. Bu3HaueHuil iHTerpan Ta HOro
3aCTOCYBaHHS: HaB4YaibHO-MeTonuuHui mocionuk / T.O. fpxo, O.B., 1. I. Mopoz. — X.:
XHALY, 2016. - 75 c.

2.13 BummnueBeupkuit O.JI. [QudepeHmianbHi piBHSHHA: KOHCIEKT JIEKIH /
O.JI. BumineBenupkuii. — X.: XHAJY, 2009. — 56 c.

2.14 Hecrepenko B.O. KpaTHi Ta kpuBOMiHiNHI iHTerpanu: KoHcrnekt jekuii / B.O.
Hectepenko. — X.: XHAJLY, 2000. — 56 c.

2.15 Hectepenko B.O. MetoauyHi BKa3iBKU J0 TUMOBUX 3aHATH 3 BUIIOT MATEMaTUKHU
3 TeMu «KpuBoJiHilHI 1HTEerpanu Ta ix 3acrocyBanHs» / B.O. Hectepenko, XK.B. Canmna. —
X.: XHALY, 2010. - 50 c.

2.16 Spxo T. O. Teopis 4uCIOBUX PAMIB: HaBuajdbHO-MeTOAMYHUN Tocionuk / T.O.
Apxo. — X.: XHAJLY, 2017. - 59 c.

2.17 Hanuk JI. JI. CreneneBi psiau: koHcrekT yekiiit / JI. JI. Hamuk. — X.: XHAJLY,
2011. - 40 c.

2.18 Hectepenko B. O. MeTtoaunyHi BKa3iBKH 10 CAMOCTIHHOT pOOOTH CTY/ICHTIB 3 TEMH
«Psnu @yp’e. Inrerpan @yp’e» / B. O. Hectepenko, K. B. Canna. — X.: XHAY, 2010. —
50c.

3. Indopmaniiini pecypcu

3.1. files.Khadi.Kharkov.ua

(anpecu caiiTiB 3 MaTepianamu)
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