HAIIIOHAJIbHUM ABIAIIIMHUM YHIBEPCUTET
®AKYJIbTET TPAHCIIOPTY, MEHEJ)KMEHTY 1 JIOTICTUKH

KA®EJPA BUILIOI MATEMATHUKU

MeToau4Hi pekoMeHaaNil 3 opraizanii caMoCTiiiHOI po0OTH CTYICHTIB

3 I[I/ICHI/IHJIiHI/I «Bmua MaTEeMaTHKA»

OcaiTHbO-TIpodeciiiHa mporpama: «EKoJoris Ta 0XOpOHa HaBKOJIMIIHBOTO CEPEI0BUIIIA
l'any3b 3HaHb: 10 «IIpupoaandi HayKu»
CrenianbHICTb: 101 «Exomnoris»

Yknanau: k.T.H., [lerpycenko B.I1.

MeTtoau4Hi peKOMEeH/ 11l PO3TJISHYTI Ta CXBaJICH1
Ha 3acigaHHi Kadeapy BHUIINOI MAaTEMaTUKH
ITpoTokos Ne BT« » 20 p.

3aBiqyBau Kadeapu I. JIactiBka




Tema 1: Jliniiina anredpa

3aBaaHHA IS CAMOCTIHHOI podoTH

1. O6uncneHHs: BU3HAYHUKIB 2-T0, 3-TO 1 CTapIIMX MOPSIKIB.

2. 3HaXOMKEHHSI CYMHU, P13HHULIL, JOOYTKY MaTpHUIIb.

3. 3HaxOMKEHHS PaHTy MATPHULIb.

4. 3naxoKeHHs1 00€pHEHO1 MaTpULI.

5. Po3B s3anns kBaapaTHoi CJIAP metogom Kpamepa, yepe3 oGepHEHY MaTPHIIIO.

6. Po3B sizanns gosiibHoi CJIAP Metonom [Maycca.

7. Jocmimxenus CJIAP Ha cymicHicTb 3a Teopemoro Kponekepa-Kanesni.

Jlitepatypa

1. Ay6osuk B.I1. Bumma maremaTtuka: Hau. nocionuk. / B. Jly6oBuk, I. FOpux —K.:
A.C.K.,, 2005. - 681 c.

2. Buma maremaruka: 36ipHuk 3agad: Hapu. mociOnuk / [B.[dy6oBuk, I. FOpuk,
I. BoBkonas Ta iH.] ; 3a pea. B. Jly6oBuxka, 1. FOpuka. — K.: 2005 — 480 c.

3. JlactiBka 1.O0. Buma marematnka : Hasu. mocionmk / 1.O. JlactiBka, O.l.
bessepxuit, I.I1. Kyazinosceka. — K.: HAY, 2018. — 452 c.

4. Buma matematuka: HaBd. nocioHuk: y 2 4. / O.I1. Omiitnuk, H.I1. Tynko, O.M.
I'pumiko,B.O. Bapusoga. — U 1. — K. : HAY, 2021. - 216 c.

5. CucreMu JiHIMHUX anreOpaiyHUX PiBHSAHB: HaBY.-MeTo . Toci6. / O.I1. OmiiiHuK,
C.B., Omiitnuk, A.B. Punos. — 3-e Buz., ctep. — K. : HAY, 2021. — 84 c.

6. JlutBun 1. I. Buma maremartuka: HaBuansHuii nociOnuk / LI, JImtBun, O.M.
Kononuyk, I'. O. Kenizusik. — 2-re Bua. — Kui : LlenTp yuboBoi miteparypu, 2021. — 368
C.

7. Omitinuk O.I1., Tynko H.IL., I'pumko O.M., Bapusoaa B.O. Buma matemartuka.
HapuanbHuii OCIOHUK JJIsI CTYJAEHTIB 3a049HOi (pOpMH HaBUaHHS. Y JBOX YaCTHHAX.
Yactuna 1. — K.:HAY, 2019. — 216 c.

8. JlactiBka 1.0. Buma marematuka. JliHiiiHa Ta BeKTOpHa anreOpa: METOIUYHI
pexomeHnpanii 1o camoctiiinoi pobotu / 1.O. JlacrtiBka, H.I. 3atyna, B.IL. Iletpycenko. —
K.:HAY, 2019.-72c.

MeToau4yHi pekoMenaauii

1. OmparirroBadHs MaTepiany JIEKIiH

2. IlinroToBKa 10 MPAKTUIHUX 3aHATH

3. BukonanHs JOMaIIHIX 3aBJIaHb IO MPAKTUYHUX 3aHAThH

4. BukoHaHHs 1HIWBITyaJIbHOTO IOMAITHHOTO 3aBaHHS

5. OmpairtoBanHs JiTepaTypHu.

I[utanHs 1J51 CAMOKOHTPOJIIO

1. IIlo Ha3UBa€THCS BUBHAYHUKOM JPYTrOro mopsiaKy?

2. Illo Ha3WBaETHCS BUSHAYHUKOM TPETHOTO MOPSKY?

3. lo Ha3uBa€eThCSA BU3HAYHUKOM N-TO MOPSIAKY?

4. o Take TpancrnonyBaHHs Bu3HauHuka? Illo BinOyBaeThcs 3 BETHMUMHOIO
BU3HAYHUKA B PE3YJIbTaTI KOTO TPAHCIIOHYBAaHHS?

5. BunactuBOCTI BUBHAYHUKIB.



6. Illo HA3MBAECTHCS MIiHOPOM i anreGpaidHUM JOMOBHEHHSAM eIeMEHTa
BU3HAYHUKa N-TO MOPSAKY?

7. CdopmyntoBaTH 1 JOBECTH BIACTHBICTh MPO PO3KIaJaHHS BU3HAYHHMKA 3a
eJIeMEHTaMH Horo psiika (CTOBIILIS).

8. Illo Ha3uBarOTh MaTpPUILICIO?

9. JlaiiTe Bu3HAYEHHA PO3MIPHOCTI MAaTpull. SlKka MaTpuls Ha3HBAETHCS
kBaapaTHoto? Illo Take mopsiAoK KBaApaTHOI MaTPHILi?

10. IIlo Ha3uBa€THCSA BU3HAUHUKOM MATpUIIL?

11. Slxa wMaTpulsl Ha3UBAETHCA MATPULEIO-PAJIKOM, a SKa  MaTpHUIEIO-
CTOBIILIEM?

12. S$lka maTpuIls Ha3UBA€ETHCS A1arOHATBHOK, OJITMHUYHOIO?

13. SIx Bu3HauaeThCs cyma JIBOX MaTpullb? SIKi BIaCTMBOCTI Ma€ IIs oreparisi?

14. SIxa maTpuIils HA3UBAETHCA HEBUPOHKEHOIO?

15. Tlpu sskuX yMOBaxX MO>KHA 3HAWTH TOOYTOK JBOX MAaTPHUILh?

16. Illo Ha3uBaeTHCSI paHTOM MATPUIIL?

17. Jlaiite BU3HA4YeHHs OOEpPHEHOI MaTpHIll. 3a SIKUX YMOB ICHyE OOEpHEHa
MaTpuus?

18. SIki omepaiiii Ha3UBAIOTHCS €IEMEHTAPHUMU TIEPETBOPEHHAMH MaTPHIL?

19. IIlo Ha3uBa€THCS CUCTEMOIO M JIHIHHUX PIBHSHB 3 N HEBIJOMUMU?

20. Slxa cucreMa piBHSHb Ha3UBAETHCS CYyMICHOK, HECYMICHOIO?

21. Slxa cucrema piBHSIHb Ha3MBAETHCS BU3HAYEHOI, HEBU3HAYEHOO?

22. Slxa MaTpuIls CUCTEMHU Ha3UBAETHCS POZLUIUPEHOIO?

23. 3anucatu popmynu Kpamepa. B sikomy BUManky BOHU 3aCTOCOBYIOTHCA?

24. 3anucaTu CUCTEMY PIBHSHB Yy BHIJISAII MAaTPUYHOTO PiBHSHHS. SIK 3HAWTH
PO3B 30K MAaTPUYHOTO PIBHSHHS?

25. Slxi mepeTBOpEHHS HA3UBAIOTHCS EJIEMEHTAPHUMH IE€PETBOPEHHIMU
cucreMu?

26. Y yomy momnsirae meton ["aycca?

27. Slka cucteMa piBHSHb HA3UBAETHCS OHOPIAHOIO? 3a SKUX YMOB OJTHOPiTHA
cUCTEeMa JIHIMHUX PIBHSAHb MAa€ €IUHUM HYJIBOBUU PO3B’SA30K; 0Oe€3iid pPo3B’s3KiB?
CdopmymoBatu Teopemy Kponekepa-Karei.

28.

Tema 2: EneMeHTH BEKTOPHOI ajredpu

3aBjaHHA JJISI CAMOCTIHHOI po0oTH

1. BukonanHs JiHIMHUX omnepalliii HaJ BEKTOPaMH.

2. O0uucneHHs KOOpAUHAT 1 MOYJISI BEKTOPA 32 HOT0 MOYaTKOM 1 KIHIIEM

3. 3HaXOKEHHS CKaJIsiPHOTO, BEKTOPHOTO Ta MIIIAHOTO TOOYTKIB BEKTOPIB.

4. O0uucneHHs KyTa MK BEKTOpaMH, ITPOEKITii BEKTOpa Ha BiCh.

5. BcraHoBneHHS JiHINHOT 3aJI€KHOCTI Ta HE3aJIEKHOCTI BEKTOPIB, PO3KIIaIaHHS
BEKTOpa 3a 0a3ucom.

6. OOumcneHHs TUIONII TPUKYTHHKA, 00’€My Tapalieriemnineaa 3a BiAOMHMH
KOOpJMHATAMU BEPIIIHH.

Jliteparypa



1. Ay6osuk B.I1. Buma marematuka: Hau. nocionuk. / B. /IyooBuk, I. FOpux —K.:
A.CK.,, 2005. - 681 c.

2. Buma maremaruka: 30ipHuk 3aaad: Hapu. mociOnuk / [B.dy6oBuk, I. FOpuk,
I. BoBkonas Ta iH.] ; 3a pea. B. Jlyoosuxka, I. FOpuka. — K.: 2005 — 480 c.

3. JlactiBka 1.O0. Bumma marematmka : Hapu. mocionuk / 1.O. JlactiBka, O.IL
bessepxuii, .I1. Kyazinosceka. — K.: HAYVY, 2018. — 452 c.

4. Buma matematuka: HaBd. nociOoHuk: y 2 4. / O.IL. Omiitnuk, H.II. Tynko, O.M.
I'pumiko,B.O. Bapusoga. — 4 1. — K. : HAY, 2021. - 216 c.

5. Jluteun 1. 1. Buma maremarwmka: HaB4danbHUN mociOHmK / I.I. JlutBuu, O.M.
Kononuyk, I'. O. Kenizusik. — 2-re Bua. — Kuis : Ilentp yu6oBoi nmiteparypu, 2021. —
368c.

6. Omiitnuk O.I1., Tynko H.II., I'pumiko O.M., Bapusona B.O. Bumia matematuka.
HaBuanpbHU MOCIOHMK TSI CTYJEHTIB 3a09HOI ()OpMHM HaBYaHHS. Y JBOX YaCTHUHAX.
Yactuna 1. — K.:HAY, 2019. - 216 c.

7

. JlactriBka [.O. Buma martematuka. JliHiiiHa Ta BekTopHa anreOpa: METOIWYHI
pekoMenaartii 1o camocTiiiHoi podotu / 1.O. JlactiBka, H.I. 3aryna, B.II. Iletpycenko. —
K.:HAY, 2019.-72 c.

MeToau4yHi pekoMeHaamii

1. OmnpairoBaHHs MaTepiany JIEKIiH

2. ITlixroroBKa /10 MPaKTUIHUX 3aHATH

3. BukonanHsi JOMaIIIHIX 3aBJIaHb 10 MPAKTUYHUX 3aHATh

4. BukoHaHHs 1HIUBIIyaJIbHOTO IOMAIIHHOTO 3aBJIaHHS

5. OmpairtoBanHs JiTepaTypu

I[uTranusa 1151 CAMOKOHTPOJIIO

1.  Yum BiAPI3HAIOTHCS CKAJSPHI BEJIMYUHH B1Jl BEKTOPHUX BEITMYMH?

2.  SIKi BM 3HA€TE TUIH BEKTOPIB?

3. Sxumm cnmocobamMu MOKHA 3aJ1aTH BEKTOP?

4, Sk BHUKOHYIOTBCS JIiHIMHI ormepaiii HaJ BEKTOpPaMH, Kl 3aJaHO B
reoMeTpu4Hiit hopmi?

5. Sk BUKOHYIOTBCS JIIHIIMHI onepallii HaJ BEKTOpaMH, K1 3aJ1aHO B ajareOpaidHiii
dbopmi?

6. UYomy mopiBHIOE cyMa N BEKTOPIB (n > 3), K1 yTBOPIOIOTh 3aMKHYTY JIOMaHy
niHi0?

7.  Slki BeKTOpU HAa3MBAIOTHCS KOJIIHEAPHUMHU?

8.  SIki BeKTOpH HA3UBAIOTHCS KOMILJIAHAPHUMU?

9. Ilpu BUKOHaHHI IKUX YMOB BEKTOpH OyAyTh pIBHUMHU?

10. 3amumcaTtu koopauHATHY (GOPMY BEKTOpa ﬁ, SKIIO BIJOMO KOOPJUHATH HOTO
novatky i kinmst: A(X.,Y,,2,), B(X,,Y,,Z,).

11. Ywu moxe HanexaTu 10 0a3ucy HYJIbOBHI BEKTOP?

12. ki BeKTOpY HA3WBAIOTHCS JIHIMHO 3aJICKHUMU Ta JIIHIMHO HE3aJIeKHUMU?

13. I3 CKIJIBKOX BEKTOPIB CKIIaIa€ThCcs OA3MC HA MPsAMiH, Ha IUIONIUHI, Y POCTOPi?

14. Sk BU3HAYAETHCA MOJIOKEHHS TOYKA y TOJSIPHIN, TATIHAPUYHINA Ta chepraHin
CHUCTEMaxX KOOPAUHAT?



15. Ski BU 3HaeTe criocoOu OOYUCIEHHS CKaISIPHOTO JOOYTKY JBOX BEKTOPIB?
16. 3a skuX yMOB CKaJsIpHUI JOOYTOK ABOX BEKTOPIB IOPIBHIOE HYJIEB1?
17. Illo Take ckaJApHUNA KBaApaT 1 YOMY BiH JOPIBHIOE?

18. 3a skux yMOB BEKTOp C OyJe JOpPIBHIOBATU BEKTOPHOMY JOOYTKY BEKTOPIB a

19. Sxmo ab]: C, TO YOMY JIOPIBHIOE YHCEIBHO JJOBXKHHA BEKTOpa C ?
20. IIlo Take BEKTOpHMI KBaJpaT 1 YOMY BiH JIOPIBHIOE?
21. Ywu moxe MpoeKIisi BEKTOpa Ha BICh OyTH Bijl’€MHOIO?

22. 3a sKux yMOB JOOYTOK TPhOX BEKTOPIB a, b, c OyJie Ha3UBaTUCh MIILIAHUM 200
BEKTOPHO-CKAJIAPHUM ?

23. Illo Take kpyroBa HepecTaHOBKa BEKTOPIB a,b,c i sk BoHa BIIMBae Ha
BEJIMYUHY 1X MIIIAHOTO JOOYTKY?

24. Bigomo, 10 BEKTOPH 5, 5, c CIIBMAAAIOTh BIAMOBIAHO 3 pebpamu

napajiesnernineaa, Mo BUXOAATh 13 ojAHIE] Touku. YoMy JOpiBHIOE 00’€M JTaHOTO
napasnesnenineaa’?

25. Bigomo, 1110 BEKTOpHU 5, B, c CITIBMAAAIOTh BIAMOBIIHO 3 peOpaMu TPUKYTHOI
mipamiJiy, o BUXOASITh 3 OAHIET TOUKU. YoMy JOpiBHIOE 00’ €M jJaHOi mipamian?

26.

Tema 3: EleMeHTH aHAJXITHYHOT reoMeTpil

3aBaaHHA IS CAMOCTIiHHOI po0oTH

1.IloOynoBa piBHSHB NPSIMUX 32 PI3HUMHU €JIE€MEHTaMHU. 3HAXOJKEHHS KyTa MIXK
JBOMa TMEPTUHAIOUYMMH MPSMUMHU, 33JlaHUMHU B 3arajbHOMY BHIJISII, B KOHIYHOMY
BUTJISII, 3 KyTOBUM KoedilieHTOM. 3HAXO0PKSHHS BIJICTaH1 BiJl 3a/1aHOT TOYKH JI0 MPSMO.
3HaXO/’KEHHS BIIXUJICHHS TOUKH BiJ] 3aJ1aHOT TIPSIMOA.

2. IloGynoBa piBHSIHB IUIONIMH 32 PI3HUMU €JIeMEHTaMU. 3HAXO/KEHHS KyTa Mixk
JBOMa TIEPTHHAIOUMMH IUIOMIMHAMHU. 3HAXOMHKCHHS BIiJCTaHI BiJ 3a7aHOl TOYKU MO
TUTOIIMHY. 3HAXOKEHHS BIIXWICHHS TOYKU BiJI 33/1aHOI IJIOIIUHHU.

3. IloOynoBa piBHSHB NPAMOI Y MPOCTOPI 32 PI3HUMHU eIeMEHTaMH. 3HAXOIKCHHS
KyTa MK JBOMa MEPTHHAIOYMMH TIPAMUMH. 3HAXOKEHHS BIJICTaHI MK TapaJIeIbHUMHU
MPSIMUMU.

4. 3HaXO/KEHHA KyTa MIX MPSMOIO 1 TUIOMIMHOK.3HAXOKEHHS TOYKU TEPETUHY
PSIMOT 1 TUIOTIIMHH.

5. 3amano piBHSAHHA KpHUBOi Ipyroro nopsaaky. [loTpiOHO BU3HAUMTH BUI KPHUBOI Ta
3pOOHUTH PUCYHOK.

Y Bumanky eminca 3HAWTH BEIMYMHY MIBOCEH, KoopAauHATH (POKYCIB,
EKCIICHTPUCHUTET, CKJIACTH PIBHIHHS JUPEKTPHUC.

VY Bunmaaky rinepOonM BU3HAYATH BEIWYHMHY IBOCEH, KOOpAWHATH (POKYCIB,
EKCIICHTPUCUTET, CKJIIACTH PIBHSIHHS JUPEKTPUC TA ACUMIITOT.

VY Bunaaky 3HANTH 3HAYCHHS MapaMeTpa, KOOpaAuHaTH (HOKyca, CKIACTH PIBHSIHHS
JTUPEKTPUCH.

6. 3agaHo piBHSAHHS MOBEPXHI Apyroro nopsaky. [loTpiOGHO 3BecTH 11l piBHSIHHS 70
KaHOHIYHOTO BUTJIATY Ta BU3HAYUTH SKY ITOBEPXHIO BOHO 33J1a€.



Jliteparypa

1. Ay6osux B.I1. Buma maremaruka: HaBu. nocionuk. / B. JlyooBuk, 1. FOpuk —
K.: A.C.K., 2005. — 681 c.

2. Buma matematuka: 30ipHuK 3anad: Hapu. mocionuk / [B./ly6oBuk, 1. FOpux,
I. BoBkonas Ta iH.] ; 3a pea. B. Jly6osuxka, I. FOpuka. — K.: 2005 — 480 c.

3. JlacriBka 1.0. Buma marematmka : HaBu. mocibnuk / 1.O. JlactiBka, O.l.
bessepxuii, .I1. Kyazinosceka. — K.: HAY, 2018. — 452 c.

4. Buma maTteMatuka: HaBd. nocioHuk: y 2 4. / O.IL. Omiithuk, H.I1. Tynko, O.M.
['pumko,B.O. Bapusoga. — Y 1. — K. : HAY, 2021. — 216 c.

6. Jluteunu 1. 1. Buma maremaruka: HaBuanpbHuM 1ociOHuK / I.I. JlutBuH, O.M.
Kononuyk, I'. O. Kenizusik. — 2-re Bua. — Kuis : Ilentp yu6oBoi miteparypu, 2021. —
368 c.

7. Oniiauk O.I1., Tynko H.IL., I'pumxo O.M., Bapusoaa B.O. Buiia maremartuka.
HaBuanpbHU# MOCIOHMK TSI CTYJEHTIB 3a09HOI ()OpMHM HaBYaHHS. Y JBOX YaCTHUHAX.
Yactuna 1. — K.:HAY, 2019. - 216 c.

MeToau4yHi pekoMeHaamii
1. OmnparroBaHHs MaTepiay JIEKIiH
2. ITlixroroBKa JI0 MPaKTUIHUX 3aHATH
3. BukoHaHHS JOMaITHIX 3aBJIaHb JO MPAKTUYHUX 3aHATh
4. BukoHaHHs 1HIWBIIyaJIbHOTO JIOMAITHHOTO 3aBJIaHHS
5. OmnpairoBaHHs JTITEPATYPH.
I[uTranusa 1151 CAMOKOHTPOJIIO
1. JIinii Ta TUIONIUHM Ta TX PIBHSIHHS:
—y J€KapTOBHUX KOOPJIMHATAX;
—y MOJISIPHIN CUCTEeM1 KOOp/IMHAT;
—IIapaMeTPUYHO 3aJaHO1 KPUBOI.

2. Pi3Hi ¢dopmu piBHIHHSA TNpsSMOi Ha IUIONIMHI (3arajbHe, KaHOHIYHE,
napaMeTpudHe, uepe3 JIBl TOUKH, 3 KyTOBUM KOe(]iIlieHTOM, Y BiIpi3kax, HOpMaJbHE).
B3aemHue po3milieHHs ABOX MPSIMUX.

3. Pi3ni dopmu piBHSHHS IUIONIMHYU (3arajbHe, HETIOBHI PIBHAHHS, Yepe3 TPU
TOYKH, y BIJIpi3Kax, HOpMaJibHEe). B3aeMHe po3MillieHHS IBOX IUIOIIUH.

4. Pi3ni popMu piBHSHHSA NpsMOi y TpocTopi (KaHOHIYHE, MapaMeTpHYHE,
gyepe3 /Bl 3a/laHi TOYKH, SIK MEPETHH JBOX IUIONMIMH). B3aeMHe po3MillleHHS IBOX
MPSIMUX Y TIPOCTOPI.

5. Bzaemue po3MimieHHs MPsAMOI 1 IJIOMKUHNA Yy TPOCTOP1 1 Pi3HI YMOBH, K1 3
IIUM TIOB’SI3aHi.

6. Kpusi apyroro mopsaky (Koo, eminc, rimepooina i mapadosma).

7. PiBHSHHS MOBEpXHI 1 JIiHI y TPOCTOPI.

8. TloBepxHi npyroro mopsaky (MIIIHIPUYHI MOBEPXHI, KOHIYHA MOBEPXHI,
chepa, emIncoin, OJHO TMOPOKHUHHUK TinepOonoin, emnTudHud mnapadonoin,
napaboaiyanii mapabonoin).

Tema 4: BeTyn 10 MATEMaTHYHOTO aHAJI3Y

3aBaaHHA NIl CAMOCTIHHOI PO00OTH



Muoxunu. Knacudikauist unciaoBux MHOXKUH. Onepariii HaJ MHOXUHAMHU.
Oyukuis. Knacudikanis @ynkuiil. Enementapsi ¢pyHkuii.
[TocnigoBHOCT. I'paHuIls NOCIIIOBHOCTI.
I'panunug QyHkmii.
HenepepsHicts ¢yHKuii. BractuBocti HenepepBHUX (PYHKIIIH.
6. Touku po3puBy GyHKUII Ta iX KIacu@iKaIis.
Jlireparypa

1. Ay6osux B.I1. Buma maremaruka: HaBu. nocionuk. / B. JlyooBuk, 1. FOpuk —
K.: A.C.K., 2005. — 681 c.

2. Buma matematuka: 30ipHuK 3anad: Hapu. mocionuk / [B./ly6oBuk, 1. FOpux,
I. BoBkonas Ta iH.] ; 3a pea. B. Jly6osuxka, I. FOpuka. — K.: 2005 — 480 c.

3. JlacriBka 1.O. Buma marematmka : HaBu. mocibnuk / 1.O. JlactiBka, O.l.
bessepxuii, .I1. Kyazinosceka. — K.: HAY, 2018. — 452 c.

4. Buma mateMaruka: HaBd. nocionuk: y 2 4. / O.I1. Omiithuk, H.I1. Tynko, O.M.
I'pumiko,B.O. Bapusoga. — U 1. — K. : HAY, 2021. - 216 c.

5. JlurBun 1. 1. Buma maremartuka: HaBuyanbHuil mocionmk / I, JImtBuH, O.M.
Kononuyk, I'. O. Kenizusik. — 2-re Bua. — KuiB : Ilentp yu6oBoi mireparypu, 2021. —
368 c.

6. Oniinuk O.I1., Tynko H.II., I'pumko O.M., Bapusoaa B.O. Buia maremartuxa.
HaBuajapHu# MOCIOHMK ISl CTYJEHTIB 3a04HOI ()OpMHM HaBYaHHSA. Y JBOX YaCTHUHAX.
Yactuna 1. — K.:HAY, 2019. - 216 c.

7. Jlactieka 1.O. Buma wmaremarnka. Berynm 10 MaTeMaTHYHOTro aHamizy:
METOANYHI pekoMeHalli 10 camocTiitHoi podotu / 1.O. JlactiBka, I.}O. KopToHrok, JI.O.
Uy06. — K.: HAY, 2019. - 44 c.

MeToau4yHi pekoMeHaamii
1. OnparrroBaHHst MaTepiany JIEKIii
2. IlinrotoBKa 0 MPaKTUYHUX 3aHATH
3. BukonanHs JOMaIIIHIX 3aBJIaHb IO MPAKTUYHUX 3aHAThH
4. BukoHaHHs 1HIUBITyaJIbHOTO IOMAIIHHOTO 3aBJaHHS
5. OmpairtoBanHs JiTepaTypHu.
Iutanusa 1151 CAMOKOHTPOJIIO
MHOXUHWU.
Yucnosi MuoxkuHu. Kimacudikariis 9McIOBUX MHOKHH.
Omnepariii Ham MHOKMHAMM.
[onsiTTs ByHKIIII.
OcHOBHI1 BIaCTUBOCTI (PyHKITIH.
O6epHena QyHKITis.
Cxnanena QyHKIIis.
Knacudikaris eneMeHTapHUX QYHKITIH.
I'padikm ocHOBHHX erneMeHTapHUX (DYHKITIH.
0. TIleperBopenHs rpadikiB QyHKITIH.
11. TlocmimoBHOCTI.
12. T'paHuIs 9MCIOBOI MOCIITOBHOCTI.
13. Teopemu mpo rpaHMIll MOCIiJOBHOCTI.
14. BusHayeHi Ta HEBU3HAUYEHI BUPA3HU.

agrONE

HOOo~NoOOA~WNE



15. T'panuug QyHKIIi B TOYLI.

16. OnHOCTOPOHHI FPAHMILI.

17. OcHoBHI TeopeMH PO rpaHuLll (HyHKIIH.

18. [Ilepua BaxxnuBa rpanuis. Hacmigku.

19. pyra BaxiuBa rpanuis. Hacminku.

20. TlopiBHSIHHA HECKIHYEHHO MajuX QYHKI[IH.

21. 3actocyBaHHS €KBIBAJICHTHOCTEH /10 BiANIYKAHHS IPaHUIIb.
22. HenepepBHicTh (hyHKIIIT Y TOYLI.

23. Touku po3puBy QyHKIII Ta iX KiIacupikaiis.

24. OcHOBHI BJIaCTUBOCTI (DYHKIII/, HETIEPEPBHUX Y TOYIII.
25. BunactuBocTti QyHKIIIH, HEEpepBHUX HA BIIPI3KY.

Tema 5: Indepenuianbue yncjaeHHs PyHKIil ogHi€l 3MiHHOT

3aBraHHA IS CAMOCTIMHOI po0oTH

1. Tloximna. O3HaueHHs, Pi3HI 3MICTH TMOXIIHOI, TpaBuUjia JU(EPEHIIIIOBAHHS.
[ToxigHa ckmageHoi, OOEpHEHOi, NapaMEeTpUYHO Ta HESABHO 3aJaHOi (YHKIIIH.
Jlorapudmiune audepenuitoBadds. TaOauIs MOXiTHUX.

2. Mudepeniian, pizHi 3mictu audepeniiiana. Binactuocti, 3acTocyBaHHS.

3. IMoxigni Ta AudepeHIiaii BUITUX TOPSIKIB.

4. Teopema Pomns, Jlarpanka i1 Komri. Ilpasuno Jlomitans. @opmyna Telinopa.

5. 3acrocyBaHHs AUGEpPEHIIATBHOTO YUCICHHS I HoCTiKeHHs ¢yHKiii. Cxema
nocipKeHHs QYHKITN Ta moOymoBa rpadika.

Jlitepatypa

1. Iy6oBuk B.I1. Buma matematuka: Hapu. moci6uuk. / B. Jlyoosuk, 1. FOpuk —
K.: A.C.K., 2005. — 681 c.

2. Buma matematuka: 36ipHuk 3ana4: HaBu. mociOonuk / [B.[dy6oBuk, 1. FOpuk,
I. BoBkoaas Ta iH.] ; 3a pex. B. Jlybosuka, 1. FOpuka. — K.: 2005 — 480 c.

3. JlactiBka 1.O. Buma marematuka : Hasu. mocioumk / 1.0. JlactiBka, O.L
bessepxuii, I.I1. Kyazinosceka. — K.: HAYVY, 2018. — 452 c.

4. Buma matematuka: HaB4. nmociouHuk: y 2 4. / O.I1. Omiiiauk, H.I1. Tynko, O.M.
I'pumiko,B.O. Bapusoga. —4 1. — K. : HAY, 2021. - 216 c.

5. JIutBuu 1. 1. Buma maremaruka: HaBuainbpHuii nmociOHuk / I.I. JIutBuu, O.M.
Kononuyk, I'. O. XKenizasak. — 2-re sua. — KuiB : Lleatp yu6oBoi miteparypu, 2021. —
368 c.

6. Omiitauk O.I1., Tynko H.IL., I'pumiko O.M., Bapusona B.O. Bumia matematuka.
Hapuanbauii OCIOHMK ISl CTYACHTIB 3a049HOi ()OpMH HaBYaHHS. Y JIBOX YaCTHHAX.
Yactuna 1. — K.:HAY, 2019. - 216 c.

7. Jlactiska 1.0. Buma wmaremarmka. Berynm 1o MaTeMaTWdHOro aHamizy:
METOIMYHI peKoMeHaIii 10 camoctiiHoi podotn / 1.O. JlacTiBka, [.FO. KoBrontok, JI.O.
Uy6. — K.: HAY, 2019. - 44 c.

8. JlactiBka 1.0. Buma maremaruka. Jludepeniianpae uncneHHss QyHKIiN ogHi€eT
3MIHHOI: METOJIMYHI PEKOMEHJALIT 10 CAMOCTIMHOI pOOOTH ISl CTYACHTIB TEXHIYHUX Ta



exoHoMmiuHMX crienianbHocTed / 1.O. JlactiBka, B.IL. Iletpycenko, JI.O. Uy0. — K.: Bun-
Bo ®OII Knumenxko, 2020. — 48 c.

MeTtoau4Hi pekoMeHaamii
1. OnparroBaHHs MaTepiany JIEKIiH
2. [ligroToBKa 10 MPaKTUIHUX 3aHATH
3. BukoHaHHS JOMAaIIHIX 3aBJIaHb J0 MPAKTUYHUX 3aHAThH
4. BukoHaHHs 1HAWBIAyaTbHOTO JOMAITHHOTO 3aBIaHHS
5. OnpairoBaHHs JTITEPATYPHU.
IIuTaHHA 18 CAMOKOHTPOJIIO
JlaiiTe 03HauYeHHS MOX1AHOI PYHKIIII.
['eomeTpuunmii, MexaHIYHUH 1 GI3UYHUANA 3MICT TOX1HOT.
[IpaBuio nudepeHiiroBaHHS CyMH Ta PI3HUI ABOX (YHKIIIH.
[IpaBuno nudepenuiroBadHs J0OyTKY Ta YaCTKH 1 ABOX (YHKIIIH.
PiBHSIHHS JOTUYHOT Ta HOPMAaJIl 10 KPUBOI B 3a/1aH1i TOYIII.
[IpaBuino nqudepeHiiroBaHHS CKIAAEHOT PYHKITI.
[IpaBuno nudepeniiroBaHHs 00epHEHOT QYHKIIII.
[IpaBuno nqudepeHiitoBaHHS HESBHO 3a/1aHOT (DYHKIII].
[IpaBuno nqudepeHiitoBaHHS TapaMeTPUIHO 3aJaHO0T QYHKIII.
0. Jlorapudmiune nudepenuiroBanHs QyHKIIII.
1. o HazuBaeTbes audepeHiianom GyHKIi?

12. T'eoMeTpuyHuil Ta MEXaHIYHUM 3MICT TUdepeHITiaa.

13. dopmyna mais HAOIMKEHOTO OOUYUCIICHHS 3Ha4YeHHsS (DYHKINT 3a
nomoMororo audepeniriaia.

14. TloxigHa QyHKIlIi N-TO MOPSIKY.

15. 3HaxomKeHHS MOXITHUX BUIUX MOPSJIKIB BiJ GYHKIIHN, 3a1aHIX
napamMeTpuyHO Ta HESIBHO.

16. JIudepenmian (yHKIT N-TO TOPSIAKY.

17. Cdopmymrotite Ta 1oBeiTh TeopeMy depma. B womy nosnsrae i
TCOMETPUYHHH 3MICT?

18. Cdopmymrorite Ta 10BeIITh TeOpeMy Posuis, BKaxiTh ii reoMeTpuIHUN
3MICT.

19. Cdopwmymroiite Ta noBeaiTh TeopeMy Jlarpanxa. [loscauts ii
T€OMETPUIHHI 3MICT.

20. CdopmymoliTe Ta 10BeiTh Teopemy Korri.

21. B domy cyts npasuna Jlomitansa?

22. ®opmyna Teitnopa 1 MaknopeHna asist JOBUIBHOT (DyHKIIIT

23. CdopmymiolTe 70CTaTHI YMOBH MOHOTOHHOCTI (DYHKITIT HA TTPOMIXKKY.

24. Sxi TOYKW HA3UBAIOTHCS KPUTUUYHUMU?

25. CdopmymioriTe HE0OX1HI YMOBH ICHYBaHHSI €KCTPEMYMY.

26. CdopmymiolTe J0CTaTHI YMOBH ICHYBaHHS €KCTPEMYMY.

27. Slxa kpuBa Ha3UBAETHCS OMYKJIOK, BTHYTOIO?

28. CdopmymroiiTe 70CTaTHI yMOBH OITyKIIOCTI Ta BTHYTOCTI .

29. 1o Ha3WBAETHCSI ACUMIITOTOIO KPHBO1?

30. Sk BU3HAYAIOTHCS BEPTUKAIBbHI, TOPU30HTAIIBHI Ta TIOXUJI ACUMITOTOTH?

RHBO©oo~NOoO~WNE



Tema 6: InTerpajibHe unciaeHHs QPyHKILIT OHi€T 3MiHHOT

3aBaaHHA IS CAMOCTIHHOI podoTH

1.

R BO©ONOORWDN

0.
1.
2.
13.
14,
15.
16.
17.
18.
19.

[ToHATTS MEpBICHOI Ta HEBU3HAYEHOTO 1HTErpaa.

Tabnuiusg OCHOBHUX 1HTETPAJIIB.

Merton 6e3nocepeAHbOr0 IHTETPYBAHHS.

MeTton miacTaHOBKHU (3aMIiHU 3MIHHOT).

Buecenns ¢yHkuii mij 3HaK AuQepeHiiana.

Merton iHTErpyBaHHS YaCTUHAMU.

[TOHATTS KOMIUIEKCHOTO YHCIIA.

JIii HaJT KOMIUIEKCHUMU YKCJIaMU B anreopaiuniit ¢popmi.

['eomeTpuuHe 300pakeHHs] KOMIUIEKCHUX YHCEIL.

Moaynb 1 apryMeHT KOMIUIEKCHOTO YHCTIa.

TpuronomerpuuyHa popMa KOMILUIEKCHOT'O YUCIIA.

Jii HaJ KOMIUIEKCHUMU YHCIIAaMU Y TPUTOHOMETPUYHIN (opMi.
[Toka3HukoBa hopma KOMIUIEKCHOTO YHCIIA.

[HTerpyBaHHS €leMEeHTapHUX APOOiB.

[HTerpyBaHHs palioHadIbHUX APOOIB.

[HTerpyBaHHs BUpa3iB, 110 MICTATh KBaJApaTUUHI ippalliOHAIBHOCTI.
[aTerpyBanHs AudepeHIiaIbHUX O1HOMIB.

[TincranoBku Elinepa.

[HTerpyBaHHs  TPUTOHOMETPUYHUX (PYHKLIH 3a  JOMNOMOIOIO

YHIBEpPCAIBHOI TPUTOHOMETPUYHOT MiCTAHOBKH.

20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37,
38.
39.

YacTuHHI BUNIAJKHA IHTETPYBAaHHS TPUTOHOMETPUYHUX (DYHKITIH.
O3HaueHHs Ta yMOBH ICHYBaHHS BU3HAUYEHOI'O 1IHTErpaa.
BiractuBOCTI BU3HAUEHOTO 1IHTETpaja.

®dopmyna Herorona-JIeioHina.

3amiHa 3MiIHHOI y BU3HAYEHOMY 1HTETpaJIi.

dopmyna IHTerpyBaHHS YaCTUHAMH y BU3HAYECHOMY 1HTETPAJi.
HegacHi iHTerpaiu nepuoro pomay.

HepmacHi inTerpanu 1pyroro pomy.

O3Haku 301’KHOCT1 HEBJIIACHUX 1HTETPalIiB.

[Tnoma tockoi Girypu B cUCTEM1 I€KapTOBUX KOOPIUHAT.
[Tnomra iockoi Girypu B mOJISPHUX KOOPIMHATAX.

[Tnoma KpUBOMHIHOTO CEKTOpa y TOJMSPHUX KOOPAMHATAX.
JloB)KHMHA AyTHW KPUBOI.

O06’em Tina.

[Tnoma moBepxHi 06epTaHHS.

[TocTaHoBKa 3a/1a4i YHCEIBHOTO IHTETPYyBaHHS.

dopmynu MPSIMOKY THUKIB.

dopmyia Tpameriii.

®opmyna (mapabdosa) Cimmncona.

AOCOIIOTHI MOXUOKH J1 KBaJIpaTypHUX (GOPMYIL.



Jliteparypa

1. lyooBuk B.I1. Buma matematuka: HaBu. moci6nuk. / B. JlyooBuk, 1. FOpuk —
K.: A.CK.,, 2005. - 681 c.

2. Buma matematuka: 30ipHuK 3ana4d: Hapu. mocionuk / [B./ly6oBuk, 1. FOpux,
I. BoBkonas Ta iH.] ; 3a pea. B. Jly6osuxka, I. FOpuka. — K.: 2005 — 480 c.

3. JlactiBka 1.0. Buma marematmka : Hasu. mocionmk / 1.O. JlactiBka, O.l.
bessepxuit, .I1. Kyazinosceka. — K.: HAYVY, 2018. — 452 c.

4. Buma maTteMatuka: HaBd. nocioHuk: y 2 4. / O.IL. Omiithuk, H.I1. Tynko, O.M.
I'puiko,B.O. Bapusoga. — U 1. — K. : HAY, 2021. - 216 c.

5. JIuteun 1. 1. Buma marematnka: HaB4yaiabHuUM mociOHuUK / I.I. JIutBuH, O.M.
Kononuyk, I'. O. Kenizusik. — 2-re Bua. — Kuis : Ilentp yu6oBoi miteparypu, 2021. —
368 c.

6. Oniiinuk O.I1., Tynko H.IL., I'pumko O.M., Bapusona B.O. Buiia maremaTuka.
Hapuanbauii mociOHUK ISl CTYACHTIB 3a04HOi ()OpMHU HaBYaHHS. Y JIBOX YacCTHUHAX.
Yactuna 1. — K.:HAY, 2019. - 216 c.

7. JlactriBka [.O. Buma maremaruka. IHTerpajsibHe 4YHUCIEHHS (YHKIIN OJHI€ET
3MIHHOI: METOJIMYHI PEKOMEHAIIIT 10 CaMOCTIMHOT pOOOTH ISl CTYACHTIB TEXHIUYHUX Ta
ekoHoMiuHux cnerianbHocteit / 1.O. JlactiBka, B.IIL. Tletpycenko, P.B. IN'opinbko. — K.:
Buna-so ®OII Kimnmenko, 2020. — 56 c.

MeToau4yHi pekoMeHaamii

1. OnparrroBadHst MaTepiany JICKIii

2. [TigroToBKa 10 MPaKTUIHUX 3aHATH

3. BukoHaHHs JOMAaIIHIX 3aBIaHb 0 MPAKTHYHUX 3aHATH
4. BukoHaHHS 1HIWBIAyaTbHOTO JOMAITHHOTO 3aBJIaHHS
5. OmpairtoBanHs JiTepaTypHu.

Iutanusa 151 CAMOKOHTPOJIIO
1. Ilo Ha3MBaEeTHCA MEPBICHOIO (YHKIIII?
2. 1o Ha3WBa€eThCSI HEBU3HAYCHUM IHTETPAJIOM BiJI JIaHOT (PYHKITIi?
3.  CdopmymoBaTu TeopemMy Mpo iICHYBaHHS MEPBICHOI.
4. CdopmyIIroBaTH 1 JOBECTH OCHOBHI BJACTHBOCTI HEBU3HAYCHOTO iHTErpasa.
5. Y yomy cyTh iHBapiaHTHOCTI OPMYJIH IHTETPyBaHHS?
6. Hammcatu 1 mepeBipuTH AUdEpPEHINIIOBAaHHAM TaOJUII0 OCHOBHUX
1HTETpatiB.
7. 'Y yomy mossrae MeTo1 0€3mocepeIHLOr0 IHTETPYBAHHS?
8. VY yomy mossirae MeTo1 3aMiHU 3MIHHOI?
9. VYV yomy mossrae METOJ IHTETPYBaHHS YaCTUHAMU?
10. o Ha3MBAETHCSA KOMIUIEKCHHM YHCIIOM?
11. Sk 3ammcyeThes KOMITIEKCHE YUCIIO B anrebpaiudii hopmi?
12. Sk 3ammcyeThes KOMIDICKCHE YHCIIO B TPUTOHOMETPUYHIN hopmi?
13. Sk 3ammcyeThesl KOMITIEKCHE YMCIIO B TTOKa3HUKOBIH hopmi?
14. Sk 3HaxOAUTHCS MOJYJIb 1 APTYMEHT KOMIUIEKCHOTO uncia’?



15. Sk Bu3HaA4aIOTHCS A1l HAJ KOMIUIEKCHUMHU YMCIaMU B anreOpaiuHiit popmi?

16. Sk Bu3HAYarOThCA M1i HaJA KOMIUIEKCHUMHU YHUCIAMU B TPUTOHOMETPUYHIM
dopmi?

17. Hanwucaru i noBectu Gpopmyny Myaspa.

18. Busectu ¢popmyny st 100yBaHHS KOPEHs 3 KOMILJIEKCHOTO YHCIIA.

19. 3amucatu dpopmyny Eitnepa.

20. Axwii panioHaJIbHUM Ip10 HA3UBAETHCA MPABUILHUM?

21. ki pauioHasibHI 1poOU HA3UBAIOTHCS €IEMEHTAPHUMU?

22. 3anucaTu po3Kiaj MPaBWIBHOTO PAIIOHAIBHOTO IpoOy Ha elieMeHTapHi
JpoOHu.

23. B uomy moJisirae MeTOJ] IHTErpyBaHHs pallioHaILHOTO Jpo0y?

24. 3anuuiiTh NiACTAHOBKY B IHTErpajax BUTISILY _[R(sin X, cos x)dX .

25. Sk 00YHCTIOIOTHCS THTErpaau BULY Isinm xcos" xdx ?

26. Illo Ha3MBa€THCA BU3HAYCHUM IHTETPATIOM?

27. CdopmymtoBaTi TeOpeMy PO ICHYBaHHS BU3HAYEHOrO 1HTErpasa.

28. CdopmymioBaTH 1 TOBECTH TEOPEMY MPO MOXIAHY BiJl IHTErpajia i3 3MIHHOIO
BEPXHBOIO MEXKEIO.

29. 3anmcatu 1 qoBectu popmyny Herorona-JleitOnina.

30. VY yomy nossirae MeTo/1 3aMiHU 3MIHHOI Y BUBHAUEHOMY 1HTErpai?

31. ¥ dYomy momsirae MeETOJ] IHTETpyBaHHS 4YacTHHAMH Yy BH3HAYCHOMY
iHTerpai?

32. 11lo Ha3MBaAETHCS HEBJIACHUM IHTETPAJIOM MEPIIOTO POy ?

33. 1lo Ha3uBa€THCS HEBJIACHUM IHTETPAJIOM JAPYTOro poiy?

34. CdopmymtoBaTi 03HAKW 301)KHOCTI HEBJACHUX IHTETPAiB.

35. Sk 00UMCIUTHU IUIONTY IJIOCKOT PIrypH B CHCTEMI JIEKapTOBUX KOOPIAUHAT?

36. Sk 00YMCIUTH IUIONTY IJIOCKOT irypH B MOJIPHUX KOOPAUHATAX?

37. SIx 0OUYMCIUTH TUIOILY KPUBOJIIHIMHOTO CEKTOpa Y MOJSIPHUX KOOPAUHATAX ?

38. SIx 00UMCIUTH TOBKUHY JyTH KPUBOi B CHCTEMI JIEKAPTOBUX KOOPIUHAT?

39. Sk 00UMCIUTH TOBKUHY TyTH KPUBOI B MOJSIPHUX KOOPAMHATAX?

40. Sk oO0uMCIUTH MOBXHUHY IyTW KpHUBOI y BHUIIAJKy, KOJH KpHBa 3aJaHa
napamMeTpUYHUMU PIBHSIHHIMU?

41. BuBectu ¢dopmyny st obuucieHHS 00’eMy Tima 3a IUIONAMU HOTO
napajieTbHUX mepepizis.

42. Busectu popmynu 11t 00’ €MiB TiT 0OEpTaHHS.

43. Busectu popmyiy aiis 00UHCIEHHS TUIOMII TOBEPXHI 00EpTaHHS.

44. Bupectu GOpMyIH TNPSIMOKYTHUKIB IS HaOJIMKEHOTO OOYMCIICHHS
BU3HAYCHHX IHTETPaIiB.

45. Buectu ¢GopMyily Tpamemiil /st HaOJMMKEHOTo OOYMCIICHHS BU3HAYCHHX
1HTEeTpaiB.

46. BuBectn Qopmyny mapabon s HaOIUKEHOTO OOYHMCICHHS BH3HAYCHHUX
1HTEeTpatiB.






