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1. Onuc HaBYAJIBHOI TUCHHUILTIHH.

Buiia MmateMaTHkKa

I'any3b 3HaHB, cHeniaJbHICTh, OCBITHS IPOrpamMa, OCBiTHil CTYNIiHb

OCBIiTHIl CTYHiHb bakanaBp
CremiaibHICTh 181 «Xap4oBi TEXHOJIOTIi»
OcBiTHS Iporpama «Xap4oBi TEXHOJIOTI1»

XapakTepucTHKA HABYAJILHOIL AU CHHUILTIHA

Bup O06o0B’s13K0Ba
3aranbHa KiIbKICTh TOJIHH 180
Kinbkicts kpenutiB ECTS 6
KibKiCTh 3MICTOBHX MOJTYJIIB 4
KypcoBuii mpoekt (po6ota) (3a HaIBHOCTI) —

dopma KOHTPOIIIO I-if cemecTp — iciuT

IMoka3HUKH HABYAJIbHOI JUCHUIJIIHU J1JI51 J€HHOI Ta 3204HOI GOopM HABYAHHS

JIeHHa (popMa HaBYaHHS 3a0uHa opMa HaBUYAHHS
Kypc (pik miarotoBkn) I-i1 kypc
Cemectp I-i1 cemectp
Jlexuiiini 3aHATTS 60 rox.
[TpakTruHi 3aHATTS 60 ron.
CamocriitHa poboTa 60 ro.
InuBinyanbHI 3aBIaHHS
KinbKicTh THXKHEBUX ayIUTOPHUX 8 ro.
TOJIUH JIJIS JIGHHOT ()OPMU HaBUAHHS

2. METa, 3aBJJaHHA Ta KOMIIETEHTHOCTi HABYAJIbHOI Ill/lClII/ll'[.]'liH]/l.

Merta — 3a0e3n€4nTH BUBYEHHS TUX MaTEeMaTMYHUX MOHATH Ta METOMIB, SIKI BBIWIUIM 10 IPOrpaMu
3arajlbHOOCBITHbOI MaTeMaTHYHOI MIiATOTOBKM CTYAEHTIB, aje BHKOPHCTOBYIOTBCS B IpolLeci
BHUBUYEHHS AUCLHUIUIIH LUKITY NPOQECIitHOT MIrOTOBKH.

3aBaaHHA — MPOAEMOHCTPYBATH TICHMM 3B 30K MAaT€MaTWYHMX SIBHI Ta NMPUHLMIIB 3 XapYOBUMHU
TEXHOJIOTIIMU Ta CUIBCBKMM TOCIOAApCTBOM Yy IuioMy. O3HallOMHUTH CTyIA€HTa 3 OCHOBHUMH
MaTeMaTUYHUMH NPUHLIUIIAMH, 1110 JIS)KaTh B OCHOBI Cy4acHOI Xap4yoBOi raysi.

HalyTTs1 KOMIIETEeHTHOCTEI1:

IHTerpajibHa KOMIETEHTHICTh: 3/1aTHICTh PO3B’A3yBaTH CIeEliali30BaHi 3aJJaui pi3HOTO piBHS
CKJIAJTHOCTI Yy TIpolieci HaBuaHHsI, i3 3aCTOCYBaHHSAM 0a30BUX TEOPETHYHHUX 3HAHB, PO3BUHYTOI
CHCTEMH JIOT1YHOTO MUCJIEHHS, KOMIUIEKCY Teopiil Ta MeToAIB (pyHIaMEHTAIbHUX 1 MPUKIATHUX HAYK
Ta PO3B’A3yBAaTH MPAKTUYHI MPOOIEMH TEXHIYHOTO 1 TEXHOJOTIYHOIO XapaKkTepy y BUPOOHUYUX
yMOBax MiANPHEMCTB XapyoBOi MPOMUCIOBOCTI Ta PECTOPAHHOI'O TOCIIOAPCTBA

3araabHi komnereHTHOCTI (3K):

3K2. 31aTHiCTh BUMTHCS 1 OBOJIO/IBATH CYYaCHUMH 3HAHHSMHU.
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IIporpamsi pe3yastatn Hapyanusa (IIPH):

ITPH2. BusiBiisiTé TBOpYY iHIIIaTUBY Ta MiABUIIYBAaTH CBill mpodeciiHuil piBEHb MUIIXOM
IPOJIOBXKEHHS OCBITH Ta CAMOOCBITH.

3. [Iporpama Ta CTPYKTypa HaBYAJIbHOI TUCIMILIIHM JIJIS:
- TIOBHOTO TE€PMiHY J€HHOI ()OPMH HABUAHHSI.

3microBuii MmoayJb 1. EjleMeHTH JIiHIIHOI Ta BEKTOPHOI ajreopu.

Tema 1. Buznaunuku. MeToan 004McJIeHHS TA BJACTHBOCTI.

OCHOBHI MMOHSATTS Ta 03HAYCHHS, OCHOBHI IMPaBUJIa 1 METOIM OOYHCIICHHS! BUBHAYHUKIB PYTOTO 1
TPETHOTO MOPSJIKIB; MIHOP Ta ajreOpaiuHe JOIMOBHEHHS; OCHOBHI BJACTUBOCT1 BU3HAYHHKIB;
BU3HAYHUKH N - TO TOPSTKY.

Tema 2. CJIAP Ta MmeToau ix po3B’si3yBaHHS.

OCHOBHI MOHATTS Ta 03HAYEHHS; METOAM po3B’si3yBanHsa HeogHopinuux CIIAP; meton Kpamepa;
OJIHOPIAHI CUCTEMHU JIIHIMHUX anreOpaiuHuX piBHAHB; po3B’sa3yBaHHs ogHOpigHUX CJIAP.

Tema 3. Marpuui ta aii Hag numu. O6epHena marpuus. Paur marpuui.

OCHOBHI MOHATTS Ta 03HAYEHHS; [ii HAJ MAaTPUISIMK; OOEpHEHA MATPUIIs, AITOPUTM 3HAXO/IXKEHHS;
MaTpUYHI PIBHSIHHS; paHTI MAaTPUIll; MAaTpUIHUM MeTo1 po3B’a3yBaHHs CJIAP;

Tema 4. BekTopHa anreopa.

[ToHATTS CKAJISIPHUX Ta BEKTOPHUX BEJIIMUMH; KOJIHEAPHICTh T4 KOMIUIAHAPHICTH BEKTOPIB; JIIHIMHI il
HaJ| BEKTOpaMu; 0a3uc; JIiHIMHI KOMOIHAIlli BEKTOPIB; MPOEKIIis BEKTOpa Ha BiCh; BIIACTUBOCTI
MIPOCKIIIN; BEKTOPH B MPSAMOKYTHINM CUCTEM1 KOOPAMHAT; CKaJspHUI JOOYTOK BEKTOPIB: O3HAYCHHS,
BJIACTHUBOCTI; CKAISIPHUM TOOYTOK BEKTOPIB Y KOOPJAMHATHIN (OpMi; BEKTOPHHUI T0OYTOK JTBOX
BEKTOPIB: O3HAUYEHHS, BJIACTUBOCTI, OOUNCIIEHHS, 3aCTOCYBAHHS; MIIlIaHUI 100YTOK TPhOX BEKTOPIB:
O3HAYEHHS, BJIACTUBOCTI, OOUMCIICHHS, TEOMETPUYHUHN 3MICT.

3microBuii MoayJb 2. EnemMenTH aHaJiTHYHOI reomeTpii. Berynm 10 MaTeMaTHYHOro aHATI3Y.

Tema 5. IIpsima HA NJIOIIMHI.

OcHOBHI 3a/1a41 aHAJIITUYHOI T€OMETPIi: BIICTaHb MK BOMa TOUYKaMH; MO B1JIpi3Ka B 3a/1aHOMY
BITHOIICHHI; PIBHSIHHS TPSIMO] 3 KYTOBUM KOE(DIIIEHTOM; PIBHSHHS MIPSAMOI, sIKa TPOXOJAUTh Yepe3 aBi
3aJlaHl TOYKHU; PIBHSAHHS NPAMOI y BIJIpi3Kax Ha OCSAX; PIBHSHHS NPSAMOI, Ka MPOXOJNUTh Yepe3 3a/laHy
TOYKY 1 Ma€ 3aaHui KyTOBUH Koe(DIlieHT; 3aranbHe PIBHAHHS MPSAMOI; KYT MK JBOMA MPSIMUMHU;
YMOBH NapaJIeIbHOCTI 1 NEPIIEHIUKYISIPHOCTI ABOX NPSIMUX; IEPETHUH ABOX MPSMHUX; BIJICTaHb Bij
TOYKH JI0 MPSIMOI.

Tema 6. JIinii npyroro nopsiaky. KoJuio. Ejinc.

[ToHATTS NiHIT APYTOro MOPSJIKY; KOJO: O3HAYSHHSI, OCHOBHI XapaKTEePUCTHKH, KAHOHIYHE PIBHSAHHS;
€JIINC: 03HAYEHHsI, OCHOBHI XapaKTEPUCTUKH, KAHOHIYHE PIBHSIHHS, BIACTUBOCTI, TOOY10Ba PIrypH.
Tema 7. Jlinii gpyroro nopsiaky. I'inep6o.ia. Ilapadoaa.

I'inep6ona: o3HaueHHs, OCHOBHI XapaKTEPUCTUKU, KAHOHIYHE PIBHSAHHS, BIaCTUBOCTI, aCUMITOTH,
noOynoBa ¢irypu; napadomna: 03HauUEHHS, OCHOBHI XapaKTEPUCTUKH, KAHOHIYHE PIBHSIHHS,
BIIACTHBOCTI, TTOOYy10Ba (IrypH.

Tema 8. ®ynkuis, cnocodu 3agannsa. Knacugikaunia pynkumiii.

[TonstTsa QyHkIii; cmocoOu 3amanHs; eneMeHTapHi QPyHKIT; moOymoBa rpadikiB GyHKIIIHN 3a
JIONIOMOTOF0 T€OMETPUYHUX NEPETBOPEHB BiTOMUX IpadikiB (GyHKIINH; OCHOBHI BIACTUBOCTI (PYHKIIIH.

3microBuii MoayJas 3. Beryn 10 MaTtemaTH4HOro anadqdisy. Jludepenuianbue unciaeHHs GyHKmin
O/IHi€i 3MIHHOI.

Tema 9. I'pannus pyHkuii.



I'panuns GyHKINT B TOYIl; OHOCTOPOHHI TPaHUII; HECKIHYCHHO BeJMKA (PYHKIIIS; HECKIHYCHHO Malli
(dyHKIII1 Ta IXHI BIIaCTUBOCTI; OCHOBHI TE€OPEMH PO TpaHUIll PYHKITIHA; PO3KPUTTI HEBU3HAYEHOCTEH;
MepIia Ta Jpyra BaKJIMBI TPAHUI; BIACTUBOCTI €KBIBAJICHTHUX HECKIHYCHHO MAIHUX (YHKIIIH;
€KBIBaJICHTHI HECKIHYCHHO MaJjli BEJTUIMHHU.

Tema 10. HenepepBHictb ¢yHnkiuii. [loxinna ¢pynkmii.

HenepepBHicTh (yHKIIIT B TOUIII: TpY €KBIBAJIGHTHUX O3HAYCHHS; KJIacu]iKkallisi TOYOK PO3PUBY; Jii
HaJ HeTIepepBHUMH (DYHKITISIMU; BIACTUBOCTI (DYHKIIIN, HEMEPEPBHUX HA BIAPI3KY; 3a/1a4i, sIKi
MIPUBOATH A0 MOHATTS MOX1IHOT; O3HAYEHHS MOX1IHOT; (GI3MYHUN Ta TEOMETPUYHUHN 3MICT IMOX1qHOT,
3B’s130K AU(EepEeHITIHOBHOCTI 1 HETIEpEpBHOCTI (YHKIIIT; OCHOBHI ITpaBmiia AuQepeHIlitoBaHHs (YHKIIIH;
TaOIMI TTOX1THUX; TIOX1/THA CKJIaJeHo1 QyHKIIIT; moxigHa o0epHeHo1 GyHKIIIT; moxigHa (yHKIIIT,
3aJ]aHo1 MapamMeTpuyHo; Au(epeHiitoBaH s HesIBHO 3a1aH01 QyHKIiT;norapudmiune
nudepeHIiFoBaHHS.

Tema 11. loruuHa i HopMmauab 10 rpadika pynkuii. Andepenuian ¢pyukuii. Ioxigni Bummx
nopsiakiB. OcHOBHI TeopeMu audepeHIiaIbHOI0 YMCIEHHS.

PiBHSHHS MOTHYHOT 1 HOpMAaJIi 10 KpUBOi; qudepeHiian GyHKIIiil, BIACTUBOCTI; 3aCTOCYBaHHS
mudepeHItiana B HAOIMKEHUX 00YMCICHHSX; TTOX1IHI BHIIUX MOPSJIKIB BHO 3a/1aHO1 (DYHKIII1, HESIBHO
3anmanoi GpyHKIIii; OCHOBHI Teopemu qudepenmiansaoro ynucienns (Teopemu @epma, Pos,
Jlarpanka 1 Komi).

Tema 12. 3acTocyBaHHA ATU(PePEeHIiATbLHOT0 YHCJIEHHS.

[ToHATTSI MOHOTOHHOCTI (DYHKITIH; KPUTHYHI TOUYKH MIEPIIOTO POJY; JIOKATBHUN SKCTPEeMyM (PYHKIIIT;
HE0OX1/IHa Ta JOCTATHS YMOBA iCHYBaHHS JIOKAJILHOTO €KCTPEMYMY; TIPABUIIO JOCIIKEHHS (DYHKIIIT
Ha MOHOTOHHICTb Ta €KCTPEMYM; HAWOLIbIIIE 1 HATMEHINE 3HAYCHHS (PYHKIIIT, aITOPUTM 3HAXOJ[KCHHSI,
OITYKJIICTh, YTHYTICTh KPUBOI; TOUKH MEPETUHY; KPUTHUHI TOYKU APYTrOoro poay; IPaBHIIO
JOCTKEeHHs (DYHKIIIT HA OMYKJIICTh, YTHYTICTh, IEPETUH; aCHMIITOTH KPUBOI: O3HAYCHHSI,
knacudikailis, 3HAXOKEHHS; 3arajibHa cXxeMa JOoCHiKeHHs QyHKIIT Ta modyaoBa ii rpadika.

3micToBuii MmoayJib 4. InTerpajibHe unciaeHHs: GyHkuin oguiei 3minnoi. J{ndepenuianbui
PiBHSIHHS.

Tema 13. HeBuzHauenuii interpaj. OCHOBHiI MeTOIM iHTerpyBaHHsI HEBU3HAYEHUX iHTerpaJis.
[ToHATTS epBiCHOT 1 HEBU3HAUEHOTO 1HTETpajia; OCHOBHI BIACTUBOCTI HEBU3HAYEHOT'O 1HTETpaia;
TabJIMLA IHTErpatiB; METOJ] 0€3M0CepPEeTHFOT0 IHTErPYBAaHHS; METO/] 3aMIHU 3MIHHO1; METO]T
IHTErpyBaHHS YaCTUHAMHU.

Tema 14. InTerpyBanHs 1esiKUX (PYHKIiH, III0 MiCTATH KBA/APaTHUI TpU4JieH. [HTerpyBaHHs
JAesIKMX ippanioHaJbHUX i TPUTOHOMETPUYHUX (YHKITIH.

[HTerpyBanHs nesikuX QYHKIIIH, 10 MICTATh KBaAPATHUN TPUUWIEH; IHTEIPyBaHHs IpOOOBO -
parfioHanbHUX (DYHKIIIN; IHTETpyBaHHS €JIEMEHTapHUX ApO0iB; TEXHIKA IHTETPYBaHHS MPABUILHOTO
palioHaIbHOrO po0Yy; IHTErpyBaHHS IESAKUX 1ppallloOHaTIbHUX (DYHKIIN; IHTErpyBaHHS
TPUTOHOMETPUYHUX (PYHKIII; TPUTOHOMETPHUYHI MiICTAHOBKH.

Tema 15. Busnauennii inTerpaj. Meroan o0unc/ieHHs BU3HAYEHOIO iHTerpaJa. 3acTocyBaHHs
BH3HAYEHOI0 iHTerpaJja.

O3HayeHHs] BU3HAYEHOT'O 1HTerpalia; FeoMeTpUYHU Ta (13MUYHUN 3MICT BUBHAYEHOTO IHTErpaa;
BIIACTHBOCTI BU3HAUEHOTO iHTerpana; ¢popmyna HetoroHa - JIeiiOHina; 3aMiHa 3MiHHOT Y BU3BHAYEHOMY
IHTerpali; IHTErpyBaHHs YaCTUHAMH Y BUBHAYEHOMY 1HTErpaji; 0OYMCIIEHHS IO MJIOCKUX (Iryp y
NPSIMOKYTHUX KOOPAWHATAX; OOUMCIIEHHS TOBKUHH YT IJI0CKOI KPUBO1; 00YUCIEHHs 00’ €My Tija.
Tema 16. /Indepenniaibui piBHIHHS.

OCHOBHI O3HAa4Y€HHs Ta MOHATTS; MOcTaHOBKa 3a1a4i Komri qis JIP nepioro nopsinky; AP 3
B1JIOKPEMJIIOBAaHUMHM 3MIHHUMHM; OJTHOPIAHI TudepeHIiaibHl PIBHIHHS MEepIIOro NOPsIKY; JiHIHHI
mudepeHIiaabHi PIBHAHHA NEPUIOTro MOPSIKY; piBHAHHS bepHyii.



Kinpxicte rogua
Ha3Bu 3micToBHX MOAYJIIB i TeM ACHHa hopma - 3aouna hopua -
yChOTO y TOMY YHUCIT YCBhOTO | y TOMY YHCIIi
HeK.lnp.lc.p. H\ch.p.
3microBuii Mmoayab 1. EjleMeHTH JIiHIITHOI TA BEKTOPHOI aJredpu.
Tema 1. Buznaunuku. Meroau 8 4 4 - - -] - -
00YHMCIIEHHS Ta BJIACTUBOCTI.
Tema 2. CJIAP Ta MeTomu ix 17 4 4 9 - -] - -
O3B’ sI3yBaHHS.
CPNel.
Tema 3. Matputi Ta aii HaJ HUMHU. 4 2 2 - - - - -
OO6epHena maTpuilsa. Panr marpuiii.
Tema 4. Bextopna anredpa. 17 4 4 9 - - - -
CPNe2,
Pa3om 3a 3micToBuUM MoayJiem 1 46 14 14 18 - -] - -

3micToBuii MmoayJib 2. EjleMeHTH aHaniTHYHOI reomeTpii. Beryn 1o maremaTuyHoro

aHaJizy.

Tema 5. [IpsiMa Ha TIOMIKHI. 21 4 4 13 - -] - -

CPNe3.
Tema 6. Jlinii gpyroro nopsaxy. 8 4 4 - - -] - -
Koio. Eminc.
Tema 7. Jlinii gpyroro nopsaky. 8 4 4 - - -] - -
['inepOona. [Tapabona.
Tema 8. OyHKIisA, crIOCOOU 3a1aHHS. 8 4 4 - - -] - -
Knacudikanis Gpyskimiii.
Pa3om 3a 3micToBUM MoayJieM 2 45 16 | 16 | 13 - - |- -

3micToBuii Moay b 3. Betyn 10 MaTeMaTu4HOro anadisy. /IudgepenuiajibHe YncaIeHHS
(¢yHKUii oHi€l 3MiHHOI.

Tema 9. I'panuns QyHKIii. 8 4 4 - - - - -
Tema 10. HenepepBHicTh QyHKILI. 8 4 4 - - - - -
IToxigHa QyHKIIi.
Tema 11. JloTuuna i HOpMaNb 0 4 2 2 - - - - -
rpadika ¢pynkuii. Judepenuian
byHKII.
Tema 12. 3actocyBaHHS 24 4 4 16 - - - -
T epeHIiaTbHOTO YUCICHHS.

CPNed.
Pa3om 3a 3micToBUM Moaysem 3 44 14 | 14 | 16 - - - -

3micToBuii Moay.ib 4. InTerpajibHe yuciaeHHs GpyHkuin oaHiel 3MinHOI. {ndepenuianbHi
PiBHSIHHSL.

Tema 13. HeBuznaueHwuii interpai. 8 4 4 - - - - -
OCHOBHI METO/IM IHTErpPyBaHHS
HEBU3HAUCHHUX

IHTETpaiB.

Tema 14. [HTerpyBaHHs ASSIKUX 21 4 4 13 - -l - -
GyHKIIH, 110 MICTATH KBaJIpaTHUN
TpUwWIeH. [HTerpyBaHHs JesIKUX




IppamioOHAIbHUX 1 TPUTOHOMETPUYHUX
(byHKLIHA.
CPNo5,

Tema 15. Buznauenwuii inTerpan. 8 4 4 - - -
MeTou 00YHCIICHHS BU3HAYECHOTO
iHTerpaga. 3acToCyBaHHs
BH3HAYCHOTO 1IHTErpaja.

Tema 16. ludepenuianbHi piBHSIHHS. 8 4 4 - - -

Pa3om 3a 3micToBUM MoayJiem 4 45 16 | 16 | 13 - -

4. Temn NPAKTUIHHUX 3aHATH.

Ne Ha3ssa Temu KisabkicTn
TeMH TOAWH
I-ii cemecTp
1-ii 3MicTOBHUMI MOTYJIb
Tema 1. | Buznaunuku. Metoau 0OUUCIIEHHs Ta BJACTUBOCTI. 4
Tema 2. | Po3p’szyBanns CJIAP 3a npasuiiom Kpamepa. Ognopinni CJIAP. 4
Tema 3. | JliniliHi oneparii Haa MaTpULSIMU. MHOKEHHS MaTpPHULIb. 2
3Hax0/DKEHHS! 00EpHEHOT MaTPHIII.
Tema 4. | Jliniiiui Aii Hax BeKTopaMu. BekTopu B MPSMOKYTHIN CUCTEMI 4
KOOp/WHAT.
OO6uucieHHs CKaIPHOr0, BEKTOPHOT'O Ta MIIlIAHOTO JOOYTKiB
BEKTODIB.
2-i 3MiCTOBHUII MOYJIb
Tema 5. | IIpsima Ha momuHi. 4
Tema 6. | Jlinii gpyroro nopsiaky. Kosmo. Emiric. 4
Tema 7. | Jlinii gpyroro nopsaky. I'inep6osna. ITapaGona. 4
Tema 8. | [IpuBeneHHs 3aaHUX PIBHSIHb KPUBUX APYroro MOpsaKy A0 4
KaHOHIYHOTO BUTJIsy. BU3HAaUeHHS THITy KpUBUX 32 3aJJaHUM
piBHAHHAM. DyHK1Is, criocoou 3ananHs. Knacudikanis QyHkiiil.
3-ii 3MiCTOBHUIi MOYJIb
Tema 9. | I'panuns @ynkuii. TexHika o6uncienss rpanub GyHkuii. [epma 4
Ta JApyra BaXXJIMBi TPaHUILIL.
Tema 10. | HenepepsHicTh QpyHKIii. Touku po3puBy Ta ixHsl Kiacu}ikartis. 4
[ToxigHa eneMeHTapHO1, CKJIaIeHOi, 00EpHEHO1, HESIBHO 3a/1aHO1
¢ynkuii. Jlorapudmiune audepeHiiroBaHHs.
Tema 11. | PiBHSHHS 1O0THYHOT 1 HOpMai 10 KpuBoi. ludepenuian pyHKmii. 2
IToxiH1 BUIIIMX TOPSKIB.
Tema 12. | docmimkeHHs GyHKIIIT Ha JTOKaTBHHUNA eKCTpeMyM. BuzHaueHHs 4
HaO1IBIIOr0 Ta HAWMEHIIIOTO 3HaYeHb (DYHKIIIT Ha BiAPI3KY.
HocaipxenHs: QyHKIT Ha ONYKJIICTb-YTHYTICTh, 3HAXOJKEHHS
TOUYOK MeperuHy. AcuMnToT KpuBoi. [ToBHe nocmimpkeHHs QyHKIIT
Ta MoOy/0Ba 1i rpadika.
4-ii 3MiCTOBHUIT MOYJIb
Tema 13. | HeBusnauenuit interpas. OCHOBHI METO/IM IHTETPYBaHHS. 4
Tema 14. | I[uterpyBanHs aesikuxX (PyHKIIH, 10 MICTATh KBaJpaTHUN TPUUJICH. 4
[HTerpyBaHHs neskux ippamioHaaIbHUX 1 TPUTOHOMETPUYHHUX
¢bynkuii. TpUroHoMeTpuyHi MiICTAHOBKH.
Tema 15. | Busnauennii interpan. Meroau o0unciaeHHs. 3aCTOCYBaHHS 4
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BU3HA4YCHOI'O iHTerpana 0 TCOMETPUYHHNX 3ada4.

Tema 16. | ludepenuianbHi piBHIHHS. 4
> 60
5. Temu camocTiiinoi podoTu.
Ne Ha3zBa temu KinbkicTs
TOJAHH
I-i1 cemecTp
1-i 3mMicTOBHUMI MOTYJIb
1. Jliniiina anre0pa. 9
2. BekTopna anre0pa. 9
2-i 3MiCTOBHUI MOYJIb
3. | EneMeHTH aHAITHIHOT TeOMeTpil. 13
3-if 3MicTOBHUIT MOTY/Ib
4. | JludepenuianbHe yncieHHs pyHKUINA 0/1HI€T 3MIHHOI. 16
4-ii 3MicTOBHUIT MOYJIb
o. | [HTerpanpHe uncaeHHs: QyHKIIN OHI€ET 3MIHHOI. 13
> 60

6. 3pa3ku KOHTPOJILHUX MUTAHb, TECTIB /IJI1 BU3HAYEHHS PiBHS 3aCBOCHHS 3HAHb

CTYACHTaMU.

1. SIka cucrema JiHiHHNX aJareOpaiYHUX PiBHAHb HA3UBAETHCH OJHOPIAHOIO?

CUCTCMaA, Y SIKOT1 TOJJOBHUM BHU3HAYHUK = 0

cHcTeMa, y AKOi BCi BUIbHI wieHn = ()

cucTeMa, y KOi ToJIOBHUM BU3HaYHUK # 0

cucTeMa, y gKoi Bci BUtbHI uienn # 0

CUCTEMa, IKa Ma€ HYJIbOBHH pO3B 30K

2. Kosn onepauist MHOkeHHst maTpuns A, Ta By, HemoxanBa?

gkmo N=S
aKmo M=S
aKkmo N#S
ko N#Tr
Ko M#S
1 2 0
3. O04YHCJINTH BUSHAYHUK TPETHOIO MOPSAAKY A —|0 1 3
5 0 -1
30
-5
78
27
29
2 1 1 1
4. 3naiiTu 100yTok Matpuns A- B, axmo A= , B=
3 -1 4 5
6 0
4 -1




6 3
-1 -8

4 5
112

2 5
3 7

-1 . " Ao
5. SIka matpunst A~ Ha3sHBa€TLCs 00EPHEHOIO 10 JaHOI KBaApaTHOi MaTpuii A~

taka, mo A- A 1 =A"1.A=E, ne E — oqunnuna marpums

Taka, Mo A+ A 1 =E

Taka, mo A+ A 1 =E

taka, mo A- AT = A1 e AT — TPAHCIIOHOBAHA MaTPULA

5x + 3y =1,

6. Meronom Kpamepa po3B’sizaTu cucremy
2X—y =7

{2,-2}; A=-12; A, =-24; A, =24

{3; 4}; A=10; A, =30; A, =40

{1, 2}; A=8; A, =8 A, =16

{2;-3}; A=—-11, A =-22; A, =33

{—4;1}; A=-11 A =44, A =11

7. SikuM cniBBiIHOIIEHHAM 3B’A13aHi HAIPAMHI KOCHHYCH?

cosa+cosf+cosy =1

cos® o —cos” f—cos’ y =0

cosa—cosff—cosy =0

cos’ o +cos” f+cos’ y =1

8. Yomy nopiBHIoe ckaasipnmii 106yTox BekTopis d =1{7;2;-1} Ta b ={1,2;,-3}?

-5

28

14

i

=21

9. pu sikomy 3navenni M Bextopu d = {1,3,-2} Ta b ={-1;m;4} nepnenankyaspmi?
m=3

m=-17

m=2

m=0,5

m=28

10. 3uaiiTn BekTOpHMIi 106yTOK BekTOpiB =21 +3]+5k Ta b =i +2] +K

axb ={8-2;3}
axb=5 —4j+2k
axb=-71+3j+k
éxB:T—Zj

axb=10i —-3] -k

11. Yomy 10piBHIOE ILT0IIA MapajielorpamMa, mody10BaHOro Ha BekTopax a Ta b ?




12. 3a sikoro opmyJi010 0GuHcaI0ETHest Biteranb 0 Mik 1BoMa Toukamm A(X,,Y,) Ta
B(X;,¥,)?

d= (Xl + X2)2 + (yl + y2)2

d=X-%+VY,Y,

d=X Y, +X%-Y,

d = (% —%,)2 + (¥~ ¥,)?

d= XX+ Y Y,

13. SIxkuii BUII8/1 Ma€ piBHAHHA NPAMOI 3 KYTOBUM KoeginieHTomM?

Ax+By+C=0

y=kx+b

y=yV1 _ X=X
Yo—Y1 Xo—X

y—y0=k(X—Xo)

X y _
a+b_1

14. SIke piBHSIHHSI Ma€ NPSAMA, 10 MPOXoauTh Yyepe3 Toukn A(—1;3) Tta B(2;5)?

X+2y+2=0

y =-5x+7

5x+y-11=0

3X+4y-14=0

2x—-3y+11=0

15. SIka npsima mae pisusiana X =07?

MnpsmMa, oo NpoxXoAruTb YCPE3 MOYATOK KOOPANHAT

npsiMa, 1o Jexuth Ha oci OY

npsiMa, 1o napanensbHa oci OX

npsimMa, 10 napanensha oci Oy

npsiMa, 1o nexuth Ha oci OX

2 2
16. SIki koopauuaTn GoKyciB y exinca 2~ + yT =17

16
F(-24/3;0), F,(24/3;0)

R(-40), FK(40)

F.(-V/5,0), F,(50)

I:1 (31 0) ) F2 (_31 0)

F(-6,0),  F(60)

17. B sikiii Touni pynkuis Yy = ﬁ Mae€ po3pusB?

X=®




X | X | X
il

| |-
[EEN

. 2
18. 3uaiiTu rpanumio lim w
X—5 X —-9x+20

—2

25

-7,5

3

12

19. 3naiiTu rpaHuIio lim X6

X—>6 VvV X+3-3

1,5

8

3,5

=17

6

20. 3naiiT¥ rpaHUII0 Iim(ﬁ — 2 )

x—1 x?-1
21

0,5

-1,5

2

-3

1

21. B skiii Toumi i sxuii po3puB mae pynkuis f (X) = 30D 9

B Toulll X =1; ycyBHUI po3pHUB

B TouIll X =1; po3pHB NMepuIoro poay

B Toulli X =1; po3puB apyroro poay

B TOUIll X =3; pO3pUB APYroro poay

22. 3uaiiTu noxizny ¢yuxuii y = (5x° —cos2x)*

y' =8(5%* —c0s2x)*(5% +5in 2x)

y' = 4(5x* — cos 2x)*(10x —sin 2x)

y' = 2(5x* —cos 2x)* (5x +sin 2x)

y' = 4(5x* —c0s2x)* (5x* — €0s 2X)

23. 3uaiiTi noxinny dynxuii y =arctgy/1+ x°

, 2X+1

B W1+ %3

y = 2X
@+ x*)\2 + x°

, X
y =
(2 + x*)V1+ X2

Y = 2X
(2 + x*)2 + X2

24. 3uaiiTn noxigHy HesiBHO 3a1aHoi pynkuii X +Iny+y=0

v =-h+})

10



r_ 1
y —y—2+ﬂ

25. 3HaiiTi NOXiIHY MOKA3HHKOBO — cTeneHeBoi GpyHKmii: y = sin X

y' =sinx?*(1+Inx)

y' =sin x"¢* -[2+ Insin X)J

cos® X

. In(sin x

y’ =sin x9*. 1+¥
cos® X
. In(sin x

y' =sinx9*. 3+¥
cos® X

26. 3anucaTn piBHSAHHS J0TUYHOI Ta HOpMAaJTi 10 kKpuBoi Y = f (X) y Touni M, (X, Y,)

y=Yo=f0)(X=%0):  Y=Yp=—735(—%)

Y—=Yo="F'"(X)(X=%): y—yp =—%XO)(X—X0)

y=f'"(X)(X—Xo): y:—ﬁ(x_xo)
y:f(x)(X_XO); y=_fg-x)(x_XO)
27. 3uaiiTn inTerpan J.\ll—sin2 xdx

sin2x+C

cosx+C

sinx+C

cos2x+C

cos’ x+C

28. 3naiiTu inTerpan ICOS3 xdx

sin® x

sinx — +C

1
—cosx+=cos®x+C

] 2 .
S|nx+§sm3x+C

CoSX + cosS x + C

5.
—cosx+§sm3x+c

29. 3anucatu gopmyJty iHTerpyBaHHsl YaCTHHAMU

fu-dv=u-v+[v-du

ju-dv:uov—jv-du

fu-dv=u-v—]vidu

fu-dv=u-v+[vidu

30. 3 1omoMoro0 AAKOi Mi/ICTAHOBKHU PallioHATI3Y€ThCSl iHTerpaJj BUAy

11




[ROXVX,.... ¥ x)dx?

X=t> e S=mM+...4+n

X =t° , 1€ S — 10OYTOK TOKa3HUKIB KOPEHIB

S o . . .
x=t , A€ S — HalIMEHIIIE CIIJIbHE KpaTHC ITOKa3HUK1B KOPCHIB

t=x",1e S=M+...+n

s . .
t =X, ne S — 10OYTOK MOKA3HUKIB KOPEHIB

31. 3anucatu gpopmyay Huiotona - Jleiiouuus, axmo F (X) nepsicna ansa f (X)

_T f(x)dx =F(a)—-F(b)

f (x)dx = F(b) - F(a)

f(x)dx =F(a)+ F(b)

f (x)dx = F(a) - F(b)

D ey T (D ey T | D ey T

32. Yomy nopiBHioe mioma pirypu, odmesxkenoi mapadoaoro Yy = X°, npavMumu X =1 Ta
x =3 iBiccro OX?

5=4
5=25
5=10
5=3
5=82

3

L=4
L=25
L=3
L=
3
L=
3

1
34. O6uncauTH iHTErpa IX -e”dx
0

N W[
[$11N)

~N e
o
o

1

1-2X

35. 3uaiiTn 3araabuuii poss’sizok JIP y - ) =

y=5(x+C)’

12




y =X/C +3x—3x?

y=1+Ce*
y=C(4-x%)
y=e*(x-2)+C

36. Po3p’si3aTu piBusinna Y —3y'+2y =0
y= eizx(Cl +xC,)
y=Ce¥+Ce™

y=C,e* +C,e**

5x 3x
y=Ce” +Cpe

y=e"(C,cosx+C,sinx)

37. Po3w’si3aTu piBusinna Y —4y' +4y =0
y= eizx(Cl + XCz)

y =e”(C, +xC,)

y=Ce ™ +C.e”

y= e—ZX(Cl + XCz)

y =€ ?*(C, cos2x +C,sin 2x)

38. Po3p’sizaTu piBusinus Y — 6y’ +5y = -3

_ -2X X 3x
y=Ce 7 +Ce +e

y=Ce*+C,e* +e"

X 5x 2x
y=Ce +C,e” +e

y=Ce?+Ce” +e"
y==¢

~*(C,cos x +C,sinx) +e**

7. MeToau HaABYAHHSI.

IlosicHIOBa/IbHO - iTIOCTPATMBHMII MeTOJ (BUKOPUCTOBYEThCS Ha Jjekuisx). [Ipm BHUKOpHCTaHHI
IIOTO METOJly CTYACHTH 37400YyBalOTh 3HAHHS], CIyXalOyd Ta CHpUMArOuM JIEKII0 3 HaBYAIbHOI
JUCLMIUTIHY — BUILOT MaTeMaTHUKU — Ha AOUII1 a00 yepe3 eKpaH y «TOTOBOMY» BUTIISAII.
PenpoayxkTuBHMii MeTO (BHUKOPHCTOBYETbCS Ha MPAKTHUYHMX 3aHATTAX). CTyIEHTH 3aCBOIOIOTh
HaBYaJIbHUN MaTepial Ha OCHOBI pPO3B’SI3aHHS KOHKPETHUX NPUKIAIIB 1 3aBJlaHb 3a IEBHUMU
IpaBUJIaMU 1 METOJMKAMM (3a MPUHLUIIOM «poOU K s»). B 1pomy pasi HisiabHICT CTYJEHTIB €
QITOPUTMIYHOIO Ta BIANOBINA€ THCTPYKLISAM, METOJUKAM 1 MpaBWJIaM PO3B’SI3aHHS NEBHOTO THUITY
3aBJaHb.

Metoa npo6;1eMHOr0 BUKJIaJeHHs (BIPOBAKYETHCA K Ha JEKIISAX, TAK 1 HA MPAKTUYHUX 3aHSTTAX).
Ilepen BUKIIaZIeHHAM HOBOT'O MaTepially BUKJIaJad CTaBUTh 3aAa4y (Mpo0ieMy), 4iTKO i OKpECIIIOI0un
1 mMaremaTnuHo Gopmymtoroun. Ilicns 1poro, po3kpuBarOUM METOAUKY ab0 CHCTEMY JOBEIEHb 1
OoOTpyHTYBaHb, IMOKa3ye KOHKPETHHUH CIOCIO pO3B’si3aHHS MOCTaBleHO1 3a1a4i (mpobiemu). B Takomy
pasi CTyJeHTH CTaloTh HEMOB OM CBiKAMM 1 CIiBydYaCHMKaMM HAyKOBOT'O IOIIYKY, pOOJISYM Mepii
KpPOKH /10 HAyKOBOT poOOTH.

Enexkrponne Hapuanus B cucremi Moodle.

8. ®opMHU KOHTPOJIIO.

Buan KOHTPOJII0: TOTOYHUHN, TEMAaTUYHHIA, IEPIOAUYHUHN, TICYMKOBHUI, CAMOKOHTPOJb.
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9. Po3noain 6aJiB, siki OTpPUMYIOTH CTYJI€HTH.

EnemenTH 3MicTOBOr0 MOayJist

KinpkicTe 0aJiB

I-i1 cemecTp

1-i moayJan

ITP Nel — ITP Ne7 35
CPC Nel 15
CPC Ne2 10
MKP Nel 40
3arajgbHa KUIbKicTH 0aj1iB 100
2-il MOYJIb
ITP Ne8 — ITP Nel5 40
CPC Ne3 20
MKP Ne2 40
3araapHa KUIBKICTH 0aJiiB 100
3-if MOIyIb
ITP Ne16 — ITP Ne22 35
CPC Ne4 20
MKP Ne3 45
3araapHa KUIBKICTH 0aJiiB 100
4-it Mogyab
ITP Ne23 — ITP Ne30 40
CPC NeS 20
MKP Ne4 40
3araapHa KiIbKICTH 0aJiiB 100

OuiHoBaHHsl 3HAHb CTyAeHTa BinOyBaeThcs 3a 100-0anbHOIO IIKAJIO 1 TMEPEBOAUTHCS B
HAaIllOHAJIbHI OLIHKHU 3riHO 3 Tabia. 1 «[lonoxxenHs npo ex3amenu Tta 3amiku y HYBIll Ykpainu»
(naka3 nipo yBeaenHs B airo Big 03.03.2021 p. nporokon Ne 7)

PeiiTuHr cryaenra, Ouninka HaiOHAJILHA 32 Pe3YJIbTATH CKJIAJTAHHSA
0asm eK3aMeHiB 3aJliKiB
90 - 100 Bigminno
74 -89 Hoodpe 3apaxoBaHo
60 -73 3ag0BUiIbLHO
0-59 HeszanoBinbHo He 3apaxoBano

14

Jlns BU3HAUEHHS PEUTHHIY CTyAEHTa (CilyXada) i3 3acBO€HHs AMcUUIUIIHU Rpuc (1o 100 Gaiis)
olepxkaHuil pedTuHr 3 arectamii (o 30 OamiB) AOJa€Tbcs A0 PEUTHHTY CTyAeHTa (ciyxada) 3
HaB4aIbHOI poO0oTH Ryp (10 70 6a1iB): Rauc = Rup + Rart.




10. HaByaJbHO - MeTOOUYHE 3a0e3MeYeHHS.

1. ITlinpy4yHuky Ta MOCiOHUKY, 3a3HAYCHI Y CITUCKY JITEPaTYpH.

2. MeToau4Hi BKa3iBKH JI0 BAKOHAHHSI 1HIMBITyaIbHUX 3aBJAaHb T PO3PAXyHKOBUX POOIT.
3. Tabnumi.

4. TaTepHeT-pecypcu

11. PexomenaoBaHi akepeJsia ingopmamii.

OcHoBHa JiiTeparypa:

1. Jlere3a B.I1., Maptunenko M.A., IBanosa }O.1. Buma matemaruka. [linpyunuk mst cryaentis BH3,
[-a gactuna. K.: «HerBepra xBumsi», 2012. — 368c.

2. Jleresa B.I1., Maptuneaxo M.A., IBanosa 1O.1. Buma matremaruka. [linpyunuk ms crynentis BH3,
[I-a gactuna. K.: «YerBepra xBuisi», 2014, — 368c.

3. Jlereza B.IL., Maptunenko M.A., IBanoBa FO.I. Buma matemarnka. HaBuanpHUiI MOCIOHUK AJist
crynentiB BH3. K.: «HerBepra xBums», 2011. — 664c.

4. Ny6osux B.I1., FOpuxk I.I. Buma maremaruka. — K.: Bumia mkosna. 2004. — 647c.

5. Cynima M., KoBryn LI, Paguuk [.A. Buma maremaruka, 4. 1. EnemenTu mniHiiiHOT 1 BeKTOpHOL
anreOpu. Ananituana reometpis. — K.: HAY, 2003. — 216c.

6. Cynima .M., Kotyn LI., SIkoBenko B.M. Buma matemaruka, HYacrt.2. Beryn 10 MaTeMaTH4HOrO
ananizy. ludepenuianpae Ta inTerpanpHe yncneHHs GyHkimii oaniei 3minHoi. — K.:HAY, 2003.-297 ¢
7. Cynima I.M., KoBtyn LI., bareuko H.I'., Hikirina [.A., SIlkoBenko B.M. Buiia marematuka. 301pHHUK
3amay. — K.: HAY, 2003, — 218c.

JonomixHna Jirepartypa:

1. Jlereza B.II., IBanoBa lO.Il. Buma maremartwka. EnemeHTH miHIHHOI Ta BEKTOpHOI anreOpu.
Koncnekr nexmi. — K.: HYBill, 2014, — 51c.
2. Jlereza B.II., IBanoBa lO.I. Buma maremaruka. Enmementn anamitnunoi reomerpii. Koncmekt
nekmiii. — K.: HYBIII, 2014. — 42¢.
3. Jlereza B.IIL., IBanoBa FO.I. Buma maremaruka. Berynm no marematmyHoro anamizy. KoHcmekT
nekmiit. — K.: HYBIII, 2014. — 48c.
4. Jlereza B.II., IBanoBa lO.I. Buma marematuka. JudepenimianbHe uuciaeHHs (QYHKLIA ONHIET
sMminHoi. Koncnekt nekuiii. — K.: HYBill, 2014. — 64c.
5. Jleresza B.II., IBanosa lO.I. Buma maremaruka. [HTerpanbHe uuciieHHs (QYHKIIN OAHIET 3MIHHOI.
Koncnekr nekmit. — K.: HYBill, 2014, — 75c.
6. Jlereza B.II., Ianosa 10.1. Buma maremaruka. J{udepenmianbri piBHsHHA. Koncnekr nekmii. — K.
HYVHBilI, 2014. — 54c.
7. Jleresza B.I1., Isanosa 1O.1. Buma maremaruka. Paou. Korcrekr nekmiti. — K.: HYBIIl, 2014. — 39c.
Indopmaniiini pecypen:
1. OBunnnukoB ILII. [Ta in.] Buma matemaruka: [ligpyunuk. ¥V 2 4. Y.1: JliniitHa 1 BeKTOpHA
anredpa. AHamiTH4Ha reoMeTpis. Beryn 1o matremaruyHoro ananizy. JudepeHiianbHe 1 iHTerpagbHe
ynciaends — K. Texnika, 2003. — 600c.
http://pdf.lib.vntu.edu.ua/books/2015/Ovchin_P1 2003_600.pdf
2. Jlaepenuyk B.II., Hacracies I1.I1., Maptunrok O.B., Kounyp O.C. Buma matemaruka. 3araibHui
Kypc. YUactuHa 2. MarematuyHuii aHamii3 i audepeHiianbHi piBHAHHA: HaBuanbHMiA MOCIOHUK. —
Yepuipmi: Kauru — XXI, 2010. — 556¢.  http://194.44.152.155/elib/local/400.pdf
3. LB. AnexceeBa, B.O. TI'aiineit, O.0. [luxosuunuii, JI.b.®enoposa. JludepenitianpHe Ta iHTErpabHe
yucieHHs: QyHKii ogniel 3miHHOI. [TpakTukym:— K: HTYVY «KIIl», 2013. — 252c.
https://matan.kpi.ua/public/files/PraktykumMAL.pdf
4. Knenko B.IO., IN'omenp B.JI. Buma matematuka B mpukiagax i 3aaadax: HaBuanpHuii mociOHUK. 2-
re Bunanus. - K.: Llentp yuboBoi niteparypu, 2009. - 594c. — https://subject.com.ua/pdf/350.pdf
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