MIHICTEPCTBO OCBITHU I HAYKH YKPATHH
JbBiBchKkui HanioHaALHUI yHiIBepcHTeT iMeni IBana @panka
Mexaniko-maTemMaTHUHMI pakyabTeT
Kadeapa Bumioi MmaremaTuku

3arBepakeno
Ha 3acinanni
kadepy BUIOT MATEMATHKH
MEXaHiKO-MaTeMaTHYHOTO (BaKyJLTETY
JIpBiBCBHKOTO HaL[lOHAIIBHOTO
yHiBepcuTeTy iMeHi [Bana @panka
(mpoToxon Ne 1 Bix 30 ceprus 2023 p.)
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Cunalyc 3 HABYAJBLHOY JHCIMILTIHA
“Buma matemaruka”,
110 BHKJIaAa€Thest B Mexkax OIIIT
“BucokonpoayKTHBHHH KOMI'IOTHHT”
nepmoro (6akanaBpcLKOro) piBHs BHLIOT OCBITH 1151 3100yBayiB 3

cneniaabHocTi 121 — Inokenepist mporpaMuoro 3abesnedeHHst

JIeBiB 2023 p.



HazBa

Buina matemaTtuka

TUCIUILIIHYA

Anpeca Kopmyc dakynbTeTy elIeKTpOHIKM Ta KOMI'IOTEPHUX TEXHOJOTIH, JIbBIBCHKHIA
BUKJIQIaAHHA HalllOHAJIBLHUH yHIBEpCUTET iMeH1 IBaHa dpaHka,
AUCHHUILTIHH ByI. /Iparomanosa 50, M. JIpBiB, 79005,

ByJ. ['en. Tapuascekoro 107, m. JIbBiB, 79011

dDakyJbTeT Ta
kadenpa, 3a
SIKOI0
3aKpinjieHna
TUCIUILIIHA

MexaHiko-MaTeMaTHYHUN (HaKyJIbTeT
Kadenpa Bumioi mareMatuku

I'any3b 3HaHB,
mu@dp Ta HA3Ba

12 — inopmartiitai Texnomorii
121 — [mxeHepis mporpaMHOro 3abe3neyeHHs

creniaJJbHOCTI
Bukaagaui 3enicko ['anuna BononumupiBHa, TOLEHT, TOLEHT Kadeapy BUIIOT MATEMaTUKH
AUCHHUILTIHH
KonTakTHa halyna.zelisko@Inu.edu.ua;
indopmanin ["onoBHwmit koprryc JIHY im. 1. @panka, kab. 370.
BUKJIAAAYiB M. JIbBIB, ByJ1. YHIBepCUTETChKA, 1
Koncyabrauii 3 | Koncynprarnii B AeHb NMPOBEICHHS JICKLIW/TIPAKTUYHUX 3aHATH (32 TOHepes-
NUTAaHb HBOIO JIOMOBJICHICTIO).
HABYAHHS 10
JUCHUILIIHI
Bi10yBalOThCS
Cropinka Kypcey | https://e-learning.Inu.edu.ua/course/view.php?id=3236
Kopotka JlucuurutiHa TOKJIMKaHa HaJgaTH CTyJEHTaM 3HaHHS 3 BUIIOI MaTeMaTHKH Ta
aHoTalis NPaKTUYHI HABUYKH, HEOOX1/IHI Ul PO3B’A3yBaHHs TEOPETUUHUX 1 MPAKTHUYHHUX
AUCHMITiHM 3aJ1a4 MaTeMaTHYHOTO MOJICIOBAHHS Ta aHAIII3Y JIaHUX.
Indopmania npo | Iucuunnina “Buma wmatemaruka” € HOPMAaTHUBHOIO — JUCLHMIUIIHOIO 3
AUCHHUILTIHY cneuiagbHOCTI 121 — IHXKeHepiss MmporpamMHOro 3abe3nedeHHs i OCBITHBOI

nporpamu “lHdopmariiifHi cucTeMu Ta TEXHOJIOTI, IKa BUKJIAJAEThCSI B TPhOX
ceMecTpax BIPOJOBXK MEPIIOro Ta IPYroro poKy HaB4YaHHS B 00cs31 12
KpenuTiB (3a €sponeiicbkoro Kpeautno-Tpancgepnoro Cucremoro ECTS).

MeTta Ta miji

MeTor BUBYEHHS I[I/ICI_[I/IHJ'IiHI/I “BI/IH_Ia MaremaTuKka” € 3a0e3IeUeHHS HaJIe)KHOL

AUCHUILTIHH 0a30Boi MaTeMaTW4yHOi MIATOTOBKM CTYAEHTIB, (OPMYBaHHS OCOOHMCTOCTI,
PO3BHUTOK 1HTENEKTY CTYJIEHTIB Ta iX 3JaTHOCTI JI0 JOT1YHOTO 1 aJITOPUTMIYHOTO
MUCJICHHSI.
JlirepaTypa pas 1. B.M. Tpim. OcHoBu BumIoi Matrematuku. HaBu. mociOuuk. - JIpBiB. Bungas-
BUBHCHHI Huumii uentp JIHY imeni [Bana ®panka. 2006. 388 c.
AUCHMILTiHH

2. B.M. Tpim. OcHoBH BuUIIOi MaTeMaTUKH. TeopeMu, MpHUKIaau i 3aaaqi. Hag-
yalbHUN MociOHUK. - JIbBiB. BunaBunumii nuentp JIHY imeni IBana ®panka.
2008. 403 c.

3. Bwuma maremaruka: Iligpyunuk: ¥ 2 ka. Ka. 1. OcHoBHI po3aimn. 3a pen.

["JI. Kyniniva. — K. JIu6ins, 2003. 400 c.

4. Bwuma marematuka: [ligpyuauk: ¥ 2 ku. Ka. 2. CnemiansHi po3aiumm. 3a pe.

" JI. Kyniniva. — K. JIu6ine, 2003. 368 c.
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5. Buma maremMaTuka: OCHOBHI O3Hau€HHs, MPUKIaaM 1 3amadi: Haed. mocio-

Huk: Y 2 kH. 3a pen. ['.JI. Kyminiva. . — K. JIu6igs, 1994.

6. Coxkonenko O.I. Buma matemaruka. [ligpyunuk. - Kuis. BugaBHuuuii ieHTp

»Axanemis”. 2003p.

7. B.P. 3enicko, I".B. 3enicko. OCHOBH JIiHIAHOT anreOpy 1 aHATITUIHOI TeoMe-
Tpii. — JIbBiB: JIbBIBCHKMI HallOHAIBHUI yHiBepcHTET iMeHi [Bana ®dpanka,
2011. - 326 c.

8. B.P. 3emicko, I'.B. 3enicko. JliniiiHa anredpa i1 ananiTuuHa reometpis. [Ipak-
TuKyM. — JIbBIB: JIbBIBCHKUI HAIlIOHAIBHUKN yHIBEpCUTET iMeHI IBana dpaH-
Ka, 2014. - 374 c.

9. ba6enko B.B., 3ineBuu A.I'., Kiuypa C.M., Tpim b.M., [lamoBcbka X.51.
30ipHUK 3a7a4 3 BHUINOI MareMartuku. - JIbBiB. BumaBawuuii nentp JIHY
iMeHi [Bana ®panka. 2005. 255 c.

10. lkine M.I., Konecauk T.B. Buma maremaruka: [linpyunuk: ¥ 3 kH. - K,
1994,

Oobcsar kypey 3aranbauii 06car: 360 roguH. AyautopHux 3aHATh: 192 ron., 3 Hux 96 rom.
nekiinauX Ta 96 roauH npakTHIHUX 3aHATh. CaMocTiiiHOo1 poboTu: 168 rog.
OuikyBani VY pesynbpTaTi BUBYEHHS JAHOTO Kypcy CTYIEHT Oyie:
pe3yJbTaTu 3HATH:
HABYAHHS OCHOBHI TIOHATTS ayreOpH, aHaJITHYHOI TreoMeTpii, audepeHIiabHOrO Ta

IHTETpaJbHOrO  YHCIeHHS  (QYHKmiA  ofHiei Ta  OaraTbx  3MiHHUX,
mudepeHiianbHUuX PiBHSAHB, TEOPIl YUNCIOBUX Ta (DYHKIIOHAIBHUX PAIIB.
BMiTH:

PO3B’sI3yBaTH TEOPETUYHI Ta MPAKTUYHI 3a/1a4i.

[Ticnss BuBYEHHS HaHOTO Kypcy «Buima marematuka» 3100yBadi HaOyIyTh
Takux 3aranbHux Ta daxoBux kommnereHTHocTel Ta IIporpaMHUX pe3ynbTaTiB
HaBYAHHS:

3KO01. 3naTHICTh 10 aOCTPaKTHOTO MUCIICHHS, aHAIi3y Ta CUHTE3Y.

3K02. 3naTHICTb 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaLlIsIX.

3K05. 3naTHICTh BUMTHUCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHIMHU.

®K21. 3naTHICTh OIIHIOBATH 1 BpaXOBYBaTH €KOHOMIYHI, COIliaJIbHI,
TEXHOJIOT14HI Ta €KOJIOT1YH1 YUHHMKH, 1110 BIUTUBAIOTH Ha cepy mpodeciiiHol
JISTIBHOCTI.

ITPHO1. AnanizyBaTH, HUIECOPSIMOBAHO IIyKaTH 1 BUOMpATH HEOOX1aHI JUIs
BUpIIIEHHS TpodeciiHuX 3aBAaHb 1HPOPMaIIIHO-A0BITHUKOBI PECYPCH 1
3HaHHS 3 YPaxyBaHHSAM Cy4aCHHUX JOCSITHEHb HAyKH 1 TEXHIKH.

[TPHOS. 3natu 1 3aCTOCOBYBATH BIAMOBIIHI MaTeMaTHU4HI MOHSTTSI, METOIN
JIOMEHHOT'0, CHCTEMHOTO 1 00’ €KTHO-OPIEHTOBAHOT'O aHAJII3y Ta MaTEMAaTHYHOTO
MOJICITIOBAHHS /ISl PO3POOKH MTPOTPaMHOTO 3a0€3MeUeHHS.

[TPHO7. 3natu 1 3acTOCOBYBAaTH Ha MPAKTHUIN (PyHIAMEHTAIbH1 KOHIIETIIi],
napagurMy 1 OCHOBHI MPUHIMIHN (PYHKIIOHYBAHHS MOBHUX, IHCTPYMEHTAJIbHUX
1 00UKCITIOBAJIbHUX 3aC001B 1H)KEHEpii MPOrpaMHOro 3a0e3neueHHs.

Kiarouosi ciioBa

Jliniiina anrebpa, BeKTOpHa anreOpa, aHaJITUYHA TeoMeTpis, qudepeHiiaabHe
Ta iHTerpajibHe 4YMciIeHHA (QyHKOiT ofHiei Ta OararboX 3MIHHUX,
JudepeHianbH1 PIBHSIHHS, PSAM.

Dopmart Kypcy

Ounuii




Temu

Tewma 1. Mampuyi ma 0ii’ 3 Humu.

Tema 2. Memoo I'aycca po3e’si3ysanns cucmem JiHIUHUX PIGHSHD.

Tewma 3. BusnauHuku K6aopamuux Mampuyb, Memoou ix oouucieHHs ma
61aCmMu6oCmi.

Tema 4. Obepnena mampuys ma MampuyHi piGHAHHS.

Tewma 5. Ilonamms ninitinoco npocmopy, NHIUHA 3a1eHCHICMb Ma paHe
Mampuyi.

Tema 6. 3acanvHuti po3e’a30x cucmemu JiHIUHUX PDIGHAHD.

Tewma 7. Bexmopu na niowuni i 8 npocmopi ma 0ii' 3 HUMU.

Tema 8. Cranspuuil, eKMOpHUlL ma Milanuii 000YmKu 86eKMopis.

Tewma 9. Ilepemeopenns koopounam. Cucmemu KOOpOUHam.

Tewma 10. IIpsaima na nrowuni.

Tema 11. Pigusanus niowjunu.

Tewma 12. IIpsama y npocmopi.

Tewma 13. Jlinii opyeoeo nopsioky na niowuHi.

Tewma 14. Ilosepxni y npocmopi.

Tema 15. BracHi 3nauenHs ma 61acHi 6eKmopu Mampuyi.

Tema 16. Keaopamuuni gpopmu.

Tewma 17. Muootcunu.

Tema 18. Komnnexcnui uucna.

Tewma 19. Ilocrioosrocmi.

Tewma 20. [lonammsa ma edacmusocmi QyHKYii 0OHIEL 3MIHHOI.

Tema 21. I panuysa ¢ynxuyii.

Tewma 22. Henepepsnicmo ¢hynkyii.

Tema 23. [lonamms noxionoi ¢hynxyii.

Tewma 24. [loxioni ma oughepenyianu euwyux nopsioxis.

Tewma 25. Ilpasuno Jlonimansa, ¢popmyna Tetinopa.

Tema 26. 3acmocysanms noxionoi ¢yuxyii.

Tema 27. [ocnrioocenns ¢pynxyii i nobyoosa ii epagixa.

Tewma 28. [lonamms ¢hynkyii 6aeamvox 3MiHHUX.

Tema 29. I'panuys ma nenepepénicmo ¢hynkyii 6acamvox 3MiHHUX.

Tewma 30. Yacmunni noxioni ma ougepenyian hynkyii 6acamvox 3MiHHUX.

Tema 31. Yacmunni noxioni ma ougepenyianu suwjux nopsaoxie.

Tewma 32. Excmpemym ¢hyukyii 6aeamvox 3MiHHUX.

Tema 33. Ilonamms nepgicnoi pynxyii ma negusnaveno2o inmezpana.

Tewma 34. [nmeepysanns memooom 3aminu 3MIHHOI, MemMoO iHmMe2pPy8aHHs;
YACMUHAMU.

Tewma 35. Inmeepysanns opoboso-payionanvrux @yHkyii.

Tema 36. Inmezpyeanns ippayionanvrux @ynkyii.

Tewma 37. Inmeepysanns mpueonomempuunux QyHkyii, inmezpanu, sKi He
BUPACAIOMBCA Hepe3 eleMeHMAapPHI PYHKYII.

Tewma 38. Busnauenuii inmezpan, 1020 61acmu8ocmi ma 0O04UCIeHHAL.

Tewma 39. 3acmocysanns eusnauenux inmezpania.

Tema 40. Hesnacni inmeepanu.

Tema 41. Ilonamms ougepenyianvnoco pieHAHHI NEPULO20 NOPAOKY, U020
YacCMuHHUU 1 3a2albHUL PO36'A3KU.

Tema 42. J{uppepenyianvhi pigHanHA 3 8I100KPEMIIOBAHUMU 3MIHHUMU, OOHOPIOHI
ougepenyianvhi piGHAHHA NEPULOCO NOPIOK) .

Tewma 43. Jlinitini ougepenyianvui pieHaHHA nepuio2o nopsoKy ma PiGHAHHS, U0
36005MbCs 00 NIHIUHUX.

Tewma 44. {upepenyianvhi pisHanHs 6 nosHux ougepenyianax, inmespyrouuil
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MHOMCHUK.

Tema 45. Jugpepenyianvhi pienanns, wjo 0onyckaroms NOHUNCEHHA NOPAOK) .

Tewma 46. [lonamms ougepenyianvro2o pieHAHHS N-20 NOPAOKY Ma 1020
YACMUHHO20 1 3a2a1bHO20 PO38 A3KIE.

Tewma 47. Jlinitini 00HOpiOHI pieHAHHA N-20 NOPAOKY 31 CMATUMU
Koeiyienmamu.

Tewma 48. Jlinitini He0OHOPIOHT PiBHAHHA N-20 NOPAOKY 31 CMATUMU
Koeiyienmamu.

Tewma 49. I[lonamms noositinoeo inmeepana.

Tewma 50. 3amina sminnux y noositinomy inmezpaii.

Tewma 51. 3acmocysanmns noositinoeo inmeepana.

Tema 52. [lompitinutl inmezpan, 1020 81acMU80CHi ma 0OUUCTIeHHS.

Tema 53. 3amina 3minnux y nompitinomy inmezpai.

Tema 54. 3acmocysanus nompitinoco inmecpana.

Tewma 55. Kpusoninitini inmezpanu nepuioco ma opy2o2o pooy.

Tema 56. 3acmocyeanusn kpusoninitinux inmeepanis, popmyna I pina.

Tema 57. [lonamms nogeepxnesoco inmezpana nepuio2o ma 0py2o2o pooy.

Tema 58. @opmyra Ocmpoepadcvroeo-1 aycca, popmyra Cmokca.

Tema 59. Yucnosi psou.

Tema 60. Abconromna ma ymoena 30idCHICMb 3HAKONOUEPENCHO20 PSOY.

Tema 61. [lonamms ¢ynxyionanoroi nociioosHocmi ma OyHKYioHanIbHO20
pAOY.

Tema 62. Cmenenesi psou.

Tewma 63. Pozknao enemenmapHux (hyHKyiu 6 cmeneHnesi psou.

Tema 64. Paou ®yp’e.

HincymkoBuii | [lepmnii cemecTp — ek3aMeH.
KOHTPOJIb, Hpyruii cemecTp — €K3aMeH.
dhopma Tperiii cemecTp — eK3aMeH.
IIpepexBizutn | [l BHUBYEHHS JaHOTO KypCy CTyJEHTaM TIOTPIOHO 3HATU €JEeMEHTapHY

MaTeMaTUKY 3a IPOrPAMOK) OCHOBHOI Ta CTAPIIOI IIKOJIU.

HaBuyajabhi Me-
TOJHU TA TEXHIKH,
sKi Oya1yTh BU-
KOpPHCTOBYBA-
THCSH I Yac
BHUKJIAJaHHS

Kypcy

[TpesenTanii, neKuii, AMCKyCli, KOHCYJIbTAIIII.

HeoOxigne 00-
JIA{HAHHSA

Komm’rorep 13 HEOOXiAHUM NporpaMHUM 3a0e3neueHHsM, AocTyn 10 Internet
MEpEexKi.

Kpwurepii oui-
HIOBaHHA (OK-
peMo 1JI KOK-
HOT'O0 BHU/Y HAB-
JAJILHOI JiflJIb-
HOCTI)

l-uii cemecmp. OuinroBaHHs npoBoguThesa 3a 100-OanbHOrO mIKanoro. bamu
HapaxoBYIOTHCS 32 HACTYITHUM CITiBBITHOIIICHHSIM:

* MOJYJIbHI KOHTPOJBbHI POOOTH, KOJOKBIyMH, IHAMBiNyanbHi 3aBaaHHsA: 50%
CEMECTPORBOI OIIHKH; MaKCHUMaJIbHa KIbKICTh O0aiiB 50.

* icriuT: 50% cemecTpoBOi OL[IHKM, MaKCUMaJIbHA KUIbKICTh OamiB 50.
[TincymkxoBa MmakcumaibHa KinbkicTs 6anis 100.

H-uit cemecmp. OuinroBanHs npoBoauThes 3a 100-0anpHOIO mIKamow. bamu
HapaxoOBYIOTHCS 32 HACTYITHUM CITiBB1THOIIICHHSIM:

* MOJYJIbHI KOHTPOJBbHI POOOTH, KOJOKBIYMH, 1HIMBiAyanbHi 3aBaHHsA: 50%
CEMECTPORBOI OIIHKH; MaKCHUMaJIbHa KIbKICTh O0aiiB 50.

* icriuT: 50% cemecTpoBOi OL[IHKH, MaKCUMaJIbHA KUTbKICTh OamiB 50.
[TizcymkoBa MakcuMaibHa KisbkicTs Oaxi 100.
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IN-uit cemecmp. OnintoBaHHs TIpoBoauThe 3a 100-6anpHOIO miKanor. bamu
HApaxoOBYIOThCS 32 HACTYITHUM CITiBBiAHOILICHHSIM:

* MOIYJbHI KOHTPOJIbHI pOOOTH, KOJOKBIYMHM, 1HIWBiAyanbHI 3aBaaHHs: 50%
CEMECTPOBOI OI[IHKK; MaKCHUMaJibHa KUTbKICTh 6amiB 50.

e iciut: 50% ceMecTpoBOi OLIHKH, MaKCUMaJlbHa KUIbKICTh OamiB 50.
[TincymkoBa MakcuManbHa KijgbKicTh 0aiiB 100.

AxkanemiuHa go0pouecHicTb: OUIKyeThCs, O POOOTH CTYIAEHTIB OYIyTh iX
OpPUTIHAIBHUMHU JIOCH/DKCHHAMHU YW MIpKyBaHHSAMH. BUSBICHHA O3HaK
aKaJIeMiYHOI HeJIOOPOYECHOCTI B HAITMCAHHI KOHTPOJLHHUX POOIT, KOJIOKBIYMIB €
MiJICTaBOIO I 1X He3apaxXyBaHHHS BHKJIaJadyeM, HE3aJIeKHO BiJ] MacmiTadiB
miariaty 4 ooMany.

BinBiganHsi 3aHATH € BaOXJIMBOI CKJIQJI0BOIO HaBuaHHS. OYiKyeThCs, IO BCi
CTYJICHTH BIJBIAlOTh YCI JIEKIl Ta MpaKkTU4YHI 3aHATTA Kypcy. CTylneHTu
NOBHMHHI 1H(pOpMYyBaTH BHKJIaJada MpO HEMOXIIMBICTh BiABIIATH 3aHATTA. Y
OyIlb-IKOMY BHIIQJIKy CTYJEHTH 3000B’s3aHl JOTPUMYBATHCS TEPMIHIB BHU3-
HAYCHUX JJIs BUKOHAHHS BCIX BHJIB POOIT Ta IHAWBIAyalbHHX 3aBJaHb,
nepeadaueHuX KypcoM.

JlitepaTypa. Ycs miteparypa, Ky CTyJICHTH HE 3MOXYTh 3HANTH CaMOCTIIHO,
Oyne HaJaHa BUKIAJadeM BHKIIOYHO B OCBITHIX LUIAX Oe3 mpama ii mepenaui
TperiM ocobaM. CTYyAEHTH 3a0XOUYYIOTHCS 10 BUKOPUCTAHHS TaKOX W 1HIIOI
JTepaTypu Ta JKepen, AKMX HEMA€E cepell PeKOMEHI0BaHUX.

IMoaiTuka BucTaBJaeHHA 0ajiB. BpaxoByroThcs 0anu HaOpaHi MpU MOTOYHOMY
TECTyBaHHI (BUKOHAaHHS 3aBJaHb KOHTPOJBHUX POOIT, KOJOKBIyMiB),
caMoOCTiiHIA poOoTi Ta Ganu migcymkoBoro icnuty. IIpu mbomy 000B’S3KOBO
BPaxOBYIOThCSl MPHUCYTHICTh HA 3aHATTSAX Ta AKTUBHICTh CTYJIEHTAa IIiJ Yac
NPaKTUYHOTO 3aHSATTS; HEIOMYCTHMICTh MPOITYCKiB Ta 3aIli3HEHb Ha 3aHATTS;
KOPUCTYBaHHS MOOUIBHUM TENe(POHOM, IJIAHIIETOM YW IHIIUMH MOOUITbHUMH
MPUCTPOSIMH IT1]T Yac 3aHIATTS B IUIAX HE IMOB’I3aHUX 3 HABYAHHSIM; CIICYBaHHS
Ta TUIariaT; HECBO€YaCHE BUKOHAHHS TIOCTABJICHOIO 3aB/IaHHS 1 T. 1H.

Koani popmu nopynieHHs akaeMiqHOi JOOPOYECHOCT] HE TOJIEPYIOThCSL.

IInTanua go
3aJiKy 4M
eK3aMeHy.

| cemecTp

O3HayeHHs MaTpULll, BUAU MaTPHULIb.

JIii Ha;m MaTPULIMHU.

EnemenTapHi nepeTBOpeHHsI MaTpULll, O3HAUYEHHS CX114acTOl MaTpHIIl.
®dopmyiia 0OUMCIIEHHS BU3HAUHUKA JIPYTOr0 Ta TPETHOTO MOPSAKY.
O3HaueHHS BU3HAYHUKA N-TO MOPSIKY.

MiHopu Ta anreOpu4Hi JONOBHEHHS €JI€eMEHTa MaTPHUILLL.

Bupomxeni Ta HeBUpOKEHI MaTpHIll, O3HAYEHHsI 0OEpHEHOI mMaTpwili, (op-
MyJia 00epHEHOT MaTpHILL.

MatpuyuHi piBHSHHS Ta (GOPMYIIH iX pO3B’A3yBaHHS.

O3HaueHHs paHry MaTpUIl.

O3Ha4yeHHs CUCTEMHU JIIHIMHUX PIBHSHD Ta ii PO3B’SI3KY, BUAU CUCTEM.
Teopema Kponekepa-Kamemnni.

Teopema npo po3B’si3yBaHHS CUCTEMH JIHIMHUX piBHSIHB MeToaoM Kpamepa.
@dyHnaMeHTaIbHa CUCTEMA PO3B’SI3KIB CUCTEMH JIIHIHHUX PIBHSHb.
O3HayeHHs BEKTOpa, BUAU BEKTOPIB, J1ii HaJ BEKTOpaMH.

JIiniitHO 3aneXXHi Ta JIHIHHO HE3aIeKHI CUCTEMH BEKTOPiB, 6a3a mpocTopy.
[Tpoexist BekTOpa HA Bich, (GOPMYIIH MOALUTY BiApi3Ka y 3aJaHOMY BiTHOIICH-
Hi, OpPMYJIH CepeIMHU Bipi3Ka.

O3HayeHHs Ta popmyna CKalIsipHOro JOOYyTKY BEKTOpIB, (hopMyia KyTa Mixk
BEKTOpaMH.




O3nHaueHHs Ta popMysia BEKTOPHOTO JOOYTKY BEKTOPIB, FTEOMETPUYHUN 3MICT
BEKTOPHOTO JJOOYTKY BEKTODIB.

O3znHaueHHs Ta (opmyJia MIIIAaHOTO TOOYTKY BEKTOPIB, TECOMETPUYHUN 3MICT
MIIIIAHOTO JOOYTKY BEKTOPIB.

KanoniuHe Ta mapaMeTpruvHe piBHSHHS MPSAMO1 Ha TUTOUTUHI, PIBHSIHHS TPSIMOL
Ha IJIOUIMHI, sIKa MPOXOAUTH Yepe3 ABI TOYKHU, PIBHSHHS MPSAMOI Y BiApi3Kax,
PIBHSAHHSA NMPSAMOI Ha IUIOIIMHI, 110 MPOXOAUTH Uepe3 3aJaHy TOUKY 3 3aJlaHUM
KyTOBUM KO€(IIIEHTOM, PIBHAHHS MPSIMOI, IO MPOXOAUTH Yepe3 3aaHy TOY-
Ky HepHeHANKYISIPHO A0 33JaHOr0 BEKTOpa, HOpMaJlbHE PIBHSIHHS MPsSMOi Ha
TUTOIIMHI.

KyT Mix npsiMUMH Ha TUIOIIMHI, YMOBH HapajielbHOCTI Ta MepHeHANKYISPHO-
CTi psIMHX, (popMyIia BifcTaHi Bil TOYKH 10 MPSIMO].

PiBHSHHS TUIOUIMHM, IO MPOXOJIUTH Yepe3 3a/aHy TOUYKY MEPHeHAUKYISIPHO
710 3a/IaHOTO BEKTOpPA, IBHSAHHS IUIOIIMHHM, 10 MPOXOIUTH 4Yepe3 TPHU TOUKH,
PIBHSHHS TUIOIIMHU Y BiApi3KaxX, HOPMaJIbHE PIBHSHHS IUIOIIMHU, PiBHSIHHS
IUTOIIMHY, 10 MPOXOJUTh Yepe3 3aJaHy TOUKY, MapajeabHO A0 JBOX HEKOJNi-
HEapHUX BEKTOPIB.

dopmyna KyTa MK IUIONIMHAMH, YMOBA MEPIEHAUKYISPHOCTI Ta Hapalieib-
HOCTI IJIOLIUH, opMyJia BiICTaH1 BiJl TOYKHU A0 TUIOIIMHU.

KanoniuHe Ta mapameTpu4He piBHSHHS MPSIMOI B IPOCTOPI, PIBHAHHS IPIMOI
B IMPOCTOPI, IO MPOXOAUTh 4Yepe3 JB1 TOUKH, 3arajbHE PIBHSIHHS MPAMOI B
MIPOCTOPI.

dopmyna KyTa MK NPSIMUMH B MIPOCTOP1, yMOBa MapalelbHOCTI Ta MEepIeH-
IUKYJSIPHOCTI TPSMHUX B MPOCTOPi, popMysa KyTa MK MPSMOIO Ta IUIOIIH-
HOIO, YMOBA MapaieabHOCTI Ta MePIEeHANKYISIPHOCTI IPSIMOI Ta ITOMIUHHU.
Kpugi npyroro nopsiiky, o3HaueHHsI KoJja, elirca, rinepoosu Ta napadboH.
KaHoHniuHe piBHSIHHS eirnca, rinepooiu Ta mapadosi.

[TonsipHe piBHAHHS KPUBUX JIPYTOTO MOPSIKY.

KaHoHIuHe piBHSHHS €NiNcoina, OJHOMOPOKHMHHOTO Ta JABOINOPOXXKHHUHHOTO
rinep6oJsoina, eINTHYHOTO KOHYCa, ENNTUYHOro Ta TinepOosigyHoro napadbo-
J0ija, eNiNTUYHOTO, IinepOoiYHOro Ta NapaboyliYHOTo UIIIH/pA.

BiacHi BekTOpH Ta BJIacHI 3HAYSHHST MATPHIII.

KBaapatuuni popmu, 10JaTHO BU3HAUYEH] Ta BiI’€MHO BU3HAUEHI KBaIpaTHUH1
dhopmu, kputepiit CubBecTpa 10AaTHOT BABHAUYEHOCTI KBaJAPaTUIHOT (OPMH.
IT cemecTp

MHuoxuHa, i1 3 MHOKHHAMH.

KommnekcHi uncina, popmyna Moaspa, hpopMyiia KOpeHsi N-To cTENeHs 3 KOM-
TUIEKCHOTO YHCIA.

YucaoBi MOCTIIOBHOCTI, BUAU ITOCIITOBHOCTEH, BIIACTUBOCTI ITOCIIJIOBHOC-
TeM, TPAHUIIS TOCT1JOBHOCTI.

O3HaueHHs QyHKIII., rpadiki OCHOBHUX (YHKIIN, BIaCTUBOCTI (PyHKIIII.
['panuns GyHKII1, BaXKIIUBI TPAHUL, OJJHOCTOPOHHI TPaHMIIL.

O3naueHHs QyHKIII, HETIEPEPBHOI B TOUIlI, KJIacu(pikallis TOUOK PO3PHUBY.
Haii6inpie Ta HaliMeH11e 3HaYeHHS QYHKI[IT Ha MHOXKHHI.

Teopemu bonwiiano-Korri Ta Beiiepmrpacca.

O3HaveHHs MOX1HOT QYHKIIIT B TOYIT.

PiBHstHHS JOTHYHOI 110 rpadika yHknii Y = f(X) B Toumi X, .

Tabnuis moxiaHuX.

[ToxiaH1 BUIIIX MOPSAKIB.

[TpaBuno Jlomitans, popmyna Teitnopa Ta MaknopeHa.

JlocTaTHsl yMOBa 3pOCTaHHs Ta crajaHHs QYHKII.
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Touku MakCUMyMy 1 MIHIMyMYy Ta MaKCUMYM 1 MiHIMYM (yHKIIIi.

HeoOxigHa Ta 1ocTaTHS yMOBH e€KCTpeMyMy (PyHKIi, JOCTaTHI YMOBH OITyK-
nocTi rpadika QyHKITIT.

Acumnrotu rpadika GyHKIi.

O3znaveHHs QyHKIIIT 0araTboX 3MiHHHUX.

I'panuni ¢yHKuii 6araTboX 3MIHHUX, HEMEPEPBHICTh (PyHKIIIT Oararbox 3MiH-
HUX B TOYII.

Teopema Beiiepmrpacca npo QyHKIiro 6ararbox 3MiHHUX.

Teopema bonbiiano-Korri npo ¢yHkIiro 6ararbox 3MiHHHX.

Yactunni noxigHi GpyHKIii 6araTb0x 3MiHHHX.

O3znaveHHs audepeHIiioBanoi (GyHKIT 0araTbox 3MIHHUX, TOBHUH Audepe-
HIjian GyHKLIT 6araTboX 3MiHHUX.

[ToximHa 3a HAaPsIMOM Ta rpaaieHT PYHKIIT 6araTbOX 3MiHHHUX.

Touku ekcTpeMyMy Ta eKcTpeMyMH (PyHKIIiT 0araTb0X 3MiHHHX.

Heo0ximHi Ta J0CTaTHI YMOBU eKCTpeMyMy (YHKIIIT IBOX 3MIHHHX.

ITI cemecTp

[lepBicHa Ta HEBM3HAUCHUI IHTETpaJl.

Teopema mpo iHTErpyBaHHS YaCTHHAMH B HEBU3HAYEHOMY iHTETpaJIi.

[TpaBuiia iHTErpyBaHHs IpoOOBO-paLliOHANBHUX (YHKITIH.

[HTerpyBaHHs IPOCTUX JPOOIB.

dopmyiia po3kiaay MpaBUILHOTO APoOY Ha MPOCTi APOOH.

PexypenTtHa opMyina iHTErpyBaHHS IPOCTUX JIPOOIB YETBEPTOT'O THITY.

[lpaBuno  oOuYMCIEHHS  iHTErpaia I R(X,x“,x?,...,x"M)dx,  ne
a,,Q,,...,0,— IPOOH.
[TpaBuno oO4KCIICHHS iHTETpaia

J.R X,(ax+bj ’(ax+bj ,...,[ax+bj dx, ne a,,,,...,a,— apodu.

cx+d cx+d cx+d

[TincranoBku Eitnepa.
ITincranoBku Yebumonsa.

[lpaBumo  oOYMCIIEHHS  IHTETpaNiB J-Sin mx cos nxdx, .[Si nmxsinnxdx,
J. COSMx cos nxax.

[TpaBuiio 0GUMCIIEHHS IHTErPaIiB .[ sin™ xcos" xdx.

VYHiBepcallbHa TPUTOHOMETPUYHA I11/ICTAHOBKA.

Interpansua cyma ¢ynkmii f wa Bimpizky [a,b].

O3HaueHHs BU3HAUEHOT'O 1HTerpaa.

Bepx#ns ta HuxHs cymu JlapOy.

KpuBominiiiHa Tpanenii, popMyna oGUnCIeHHs IUIONII KPUBOJIHIMHOI Tparne-
1ii, mopowkeroi rpadikom dynkiii f .

®opmyna oburcaeHHs miouli girypu, oomMexxeHoi rpagdikom GyHKIIi, 3a1aHOT
napaMeTpUIHO.

OO6uucneHHs M0 KPUBOJIHIHHOTO ceKTopa.

HeoOxinHa Ta 1ocTaTHS yMOBa IHTETPOBAHOCTI (PYHKIIIT.

®opmyna HetoTona-JIeitOHina.

Teopema npo 3amMiHy 3MIHHO1 Y BU3HAUEHOMY 1HTETpaJli.

Teopema npo iHTErpyBaHHs YaCTHHAMH B BU3HAYEHOMY 1HTETpai.

O3HaueHHs KPUBOJIIHIAHOT Tparertii, mopokeHoi rpadikamu Gyukiiin f ta




g, ¢opmMmyna oOUMCIIEHHS TUIOINII KPUBOIIHINHOI Tpamelii, mopo KeHoi Tpa-
dikamu ¢pyukuii f ta g.

O3naueHHs Tia 06epTaHHs, PopMysa O0UHUCICHHS 00’ €My Tila 0OepTaHHS.
dopmyiia 00UMCICHHS TOBKUHA ayru KpuBoi Y = f(X).

dopmyna 00UKCIICHHS TOBXUHU AYTU KPHUBOI, 33/1aHOI ApaMETPUYIHO.
dopmyiia 00UKCIIEHHS JOBXHUHU AyT'H KPUBOi B MOJISIPHUX KOOpJIMUHATAX.
O3HaueHHs MOBEPXHi 00epTaHHS.

®opmyna OOUYMCICHHS IUIOLI MOBEPXHI OOEpTaHHs, MOPOHKEHOI KPHUBOIO
y=f(x).

dopmya 0OYMCIECHHS TUIONI MOBEPXHI 00epTaHHs, MOPOHKEHOT KPHBOIO, 3a-
JTaHOT MapaMeTPUYHO.

@opmyna 00YMCICHHS IUIOINII MOBEPXHI 00epTaHHS, MOPOIKEHOI KPHBOIO B
HOJISIPHUX KOOPANWHATAX.

HesnacHuii iHTerpai 3 HeCKiIHUEHHUM MTPOMIKKOM 1HTETPyBaHHSI.

HeBnacHuii iHTETrpast Biji HEOOMEXEHOT (PYHKITIT.

O3naueHHs Mu(epeHIiaIbHOTO PIBHIHHSA, HOTO TOPSIIKY Ta PO3B’S3KY.
Teopema Ko npo icHyBaHHS Ta €AMHICTb PO3B’A3KY IU(DEPEHIIATBHOTO Pi-
BHSIHHS TIEPILIOTO MOPSAKY.

O3HaueHHs 3arajlbHOr0 Ta YaCTUHHOI'O PO3B’SA3KY MU(EPEHIIaIbHOIO PiBHSIH-
HSI TIEPILIOTO MOPSAKY.

O3HaueHHs 3arajlbHOTO Ta YaCTUHHOIO 1HTErpaya JugepeHIialbHOro piBHIH-
HSI TIEPILIOTO MOPSAKY.

JudepeHnnianbHe PiBHAHHS 3 BIJJOKPEMIIIFOBAHUMH 3MIHHUMH, OJHOPITHE PiB-
HSHHS, JIiHIHe nudepeHianbae piBHAHHS EPIIOro MOPSIKY, piBHAHHS bep-
HYJUT1, pIBHAHHA B TOBHUX AuQepeHiiaiax.

O3naueHHs nu(epeHiaIbHOTO PIBHSIHHAS N — 0O TOPSIIKY.

Teopema Komri npo icHyBaHHS Ta €IMHICTh PO3B’S3KY AU(DEPEHIIAIBHOTO Pi-
BHSHHS N — 0 MOPSAIKY.

JliniliHe nudepeHLianbHe pIBHAHHA N —T0 MOPAIKY.

Teopema npo CTPYKTypy 3arajibHOTO PO3B’SI3KY JIIHIHHOIO OAHOPIAHOIO PiB-
HSHHS N — o NOPSAKY.

Teopema Ipo CTPYKTYpPY 3arajibHOro po3B’sI3KY JIIHIHHOTO HEOJIHOPIAHOTO pi-
BHSIHHS N —T0 MOPSAKY.

ITI cemecTp

O3HaueHHs MOABIMHOTO 1HTErpaa.

dopMyna 00UHCIICHHS TOJBIMHOTO 1HTEerpaa 1o obdmacti D .

®dopmyiia 3aMiHM 3MIHHUX B IOJBIHHOMY IHTETpali.

®opmyna sikoOiaHa IpH MEePEeXo/il 0 MOJIIAPHUX KOOPJUHAT.

®dopmyna obuncieHHs ol obnacti D 3 momomororo moaBiiiHOTO iHTETpa-
na.

dopmyiia 06UKCIeHHS 00’ €My HMITIHAPUYHOTO Tijia 3 TOTIOMOT00 MOABIHOTO
1HTEerpana.

dopmyiia 0OUMCIIEHHS IO MTOBEPXHI 3 IOTIOMOI'0I0 MOBIMHOTO iHTErpasa.
O3HayeHHs MOTPIMHOTO IHTErpaa.

dopmyna 00UHCICHHS MOTPIHHOTO iHTerpaa mo oodyacti V .

®opmyna 3aMiHU 3MIHHUX B IOTPIMHOMY 1HTErpasi.

®dopmyiia sikoOiaHa MPH MEPEeXOAl 10 MMITIHAPUIHUX KOOPAUHAT.

®opmyna sikobiaHa IpH nepexoii 70 chepruuHUX KOOPIMHAT.

dopmyna obunciaeHHS 00’ eMy ooacti V .

O3HadeHHs] KPUBOJIIHIMHOTO 1HTETpaja Nepuioro posy.
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dopmyna 0OUnCIIEHHS KPUBOJIIHIHHOTO 1HTErpaja Mmepuioro poay, sIKIo KpH-
Ba 33/1aHa MapaMeTPUYHO.

®opmyiia 00UMCICHHSI KPUBOIIHIMHOTO 1HTErpaja MepIioro poay, KO KpH-
Ba 3ajiaHa piBHSHHIM Y = h(X).

O3HadeHHsI KPUBOJIIHIMHOTO 1HTETpaja Apyroro poay.

®opmyiia 004YHCICHHS KPUBOJIHIIHOTO iHTErpaia Jpyroro poay, sSKIo KpuBa
3aJjaHa apaMeTPUYHO.

®opmyiia 004YHCICHHS KPUBOJIIHIHOTO iHTErpaia Jpyroro poiy, SKIo KpUBa
3ajaHa piBHSHHIM Y = f(X).

®opmymna I'pina.

YMOBHU HE3aJIC)KHOCTI KPUBOJIIHIHHOTO 1HTErpajia BiJl IUISIXY IHTErpPyBaHHS.
O3HaueHHs MOBEPXHEBOT'0 IHTErpaJia MepIIoro posy.

®dopmyiia 0OUNCIIEHHS TOBEPXHEBOI'O IHTErpajia NePIIOro poy.

O3HaueHHs MOBEPXHEBOI'0 IHTErpaia APyroro poay.

®dopmysia OOUMCIIEHHS TOBEPXHEBOI'O 1HTErpana ApPyroro poiy 3BEIEHHAM
HOT0 J10 MOJBIHHUX IHTETPATIB.

®opmysia OOUMCIIEHHS TOBEPXHEBOI'O iHTErpaia ApPyroro poiy 3BEICHHAM
HOT0 710 TOBEPXHEBOTO IHTETpaja MepIoro poay.

®opmyna Octporpaacbkoro-Iaycca.

®opmyna Crokca.

O3HaueHHs YUCIIOBOIO PALIY.

O3HaueHHS YaCTKOBUX CyM YHCJIOBOTO PSiY.

O3HaueHHs 301)KHOI0 YHCIIOBOTO PSNLy.

O3HaueHHs po301>KHOTO YHUCIIOBOTO PSIY.

O3HaueHHs 3aJIMIIKY YHCIOBOTO PSLY.

[epmra o3HaKa MOPIBHAHHS PAIIB 3 JOAATHUMH WICHAMHU.

Jlpyra o3HaKa NOPIBHAHHA PSIiB 3 JOAATHUMH YIECHAMH.

Osnaxka Jlamam6epa 301KHOCTI pAIIB 3 T0AaTHUMH WICHAMHU.

Osnaky Komri 301KHOCTI psiZiiB 3 JOJATHUMU YJIEHAMH.

InTerpanpHa o3Haka 301KHOCTI PSAIB 3 TOJATHUMU WICHAMH.

O3HaueHHs a0COIIOTHO Ta YMOBHO 301KHOTO psiay.

O3naka JleitOHima 301’KHOCT1 3HAKOIIOYEPEIKHOTO PSITY.

@DyHKIIOHATIbHA MOCIIJOBHICTh, 301)KHA Ta PIBHOMIPHO 301KHA (PYHKIIOHATb-
Ha MOCJIJOBHICTE.

O3HaueHHs (YHKLIIOHAIBHOTO Psiy, 301KHI Ta pIBHOMIPHO 301%HI (YHKIIIO-
HaJIbHI1 pAIU.

TBepakeHHs PO HENEePEePBHICTh CyMU (DYHKIIIOHAJIBHOTO PSILY.

TBepKeHHs PO MOoYJIEHHE 1HTErpyBaHHS (QYHKI[IOHATILHOTO PSAY.
TBepaxeHHs po mowIieHHe Ju(epeHIiFoBaHHS (YHKIIIOHAIBHOTO Py .
O3HaueHHs CTETICHEBOTO PSY.

dopmyiu pajiyca 301)KHOCTI CTEEHEBOTO PAIY.

O3Ha4yeHHs! OPTOrOHAIBHOI CUCTEMH (DYHKIIIM.

Osnauenns psagy Oyp’e.

Dopmynu koedinieHTiB Dyp’e.

OnuryBaHHs

AHKeTy-OIIIHKY 3 METOI0 OI[IHIOBaHHS SIKOCTI Kypcy OyJe HaJgaHO IO 3aBep-
HIEHHIO KYpCY.
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Cxema kypcey “Buina matemaTnka”
JJISl CTYJIeHTIiB cneniaabHocTi 121 — [HkeHepist mporpaMHoro 3ade3nevyeHHs

I cemecTp
®opma
MigILHOCTI
(3aHATTA)* . s
. *nexuis, Jlireparypa. 3aBaanus, Tepmin
Tux. Tema, nu1aH, KOPOTKI Te3H .o * Pecypcn B
caMocCTiifHa, . . rojg BHKOHAHHS
. iHTepHeTi
JAUCKYCist,
rpynoBa
podoTa) .
KiHeLb
1 Martpuii Ta 1ii 3 HUIMA Jlexuis [1]. (3], [6]. [7]. 2 IMOTOYHOTO
[10] THXKHS
IIpakTnune KiEems
1 Mero MaTeMaTH4HOT 1HIYKIii SAHSTTS [2], [5], [9] 2 :P(I))TK(:;HOFO
s KiHelb
2 Mejff)ﬂ qucca pPO3B’sI3yBaHHS CHUCTEM Texuis [1], 31, 6], [71, 2 HOTOUHOIO
JHIWHUX PIBHSHB [10] R
IIpaktuune KiHewp
2 Marpui ta aii 3 HUIMA SAHATTS [2], [5], [8], [9] 2 ;[;);(;;{Horo
KIiHEb
3 Bu3HayHWKY KBaIpaTHIX MaTPHIb Jlexmis [1], [3]. [6]. [7]. 2 MOTOYHOT'O
[10] THXKHS
IIpakTnune KiHewp
3 Meron I'aycca SAHSTTA [21, [5]. [8], [9] 2 ;[I;TK(:;HOFO
KiHelb
4 OOepHeHa MaTPHIILA Jlexrrist [11, [3]. [6]. [7], 2 MOTOYHOTO
[10] THXKHS
ITpakTnune i
4 Busnaynuku, OOYKCICHHS BU3HAYHUKIB P [21, [5]. [8], [9] 2 MOTOYHOTO
3aHATTS YK
s . . KiHENb
5 .H.IHII/IHa 3aJIE)KHICTh Ta CUCTEMU JIIHIMHUX Jexuis [11, [3], [6]. [7], 2 HOTOUHOrO
PIBHSIHB [10] -
IIpaktuune KiHewp
5 BuzHauHHUKH N-TO TOPSIKY SAHATTS [2], [5]. [8], [9] 2 ;[I;))TK(;;HOFO
o s KIHEIb
6 [Mpasuio KpalMepa. '3araanI/m PO3B’s130K Jexuis [11, [3], 6], [7], 2 HOTOUHOrO
CUCTEMH JIIHIHUX PIBHSIHB [10] —
IIpakTuune KiHelp
6 OGepHeHa MaTPHIIS SAHSTTS [21, [5], [8], [9] 2 :;)}"II‘((:;HOFO
KIHEIb
7 Bexropu Ha TuTomuHi i B IpocTopi Jlexmist H:(l)’] [31. 161, [71, 2 MIOTOYHOT'O
THKHS
. . . KIHEIb
7 J'IleHg 3aJIeKHICT  BekTOpiB. Panr | IlpakTuune 121, [51, [8], [9] 2 OTOUHOTO
MaTpHuIl 3aHATTA K
. . KIHEIb
8 CKanﬂpHI/H/I Ta BEKTODHHUH  JOOYTKH Jlexuis [1], 31, 6], [71. 2 HOTOUHOIO
BEKTOPIB [10] K
8 CucTeMu NiHIHHUX PiBHSIHb Tpaxrirme [21, [5], [8], [9] 2 KIHeTR
3aHATTA ITOTOYHOTO
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THXXHSA

. . o . Kinenp
9 Mimanuit  Ta _ MOZIBIMHMA  BEKTOPHMI Jlexuis [11, [3], [6], [7], 2 HOTOUHOIO
J00YyTKH BEKTOPiB [10]
THXKHS
9 Konrponbna pobota Hpairiine [2], [51, [8], [9] 2 ﬁloHTi)l!I{I;{oro
3aHATTSA PR R
THXKHS
KiHeIb
10 IMeperBopennst  koopauHaT.  CHcTeMH Texuis [1], 31, [6], [71, 2 HOTOUHOTO
KOOpAHUHAT [10]
THXKHS
KiHeIb
10 | Bekropu Ha IUTOMIKHI i B IPOCTOPI Tpakmiine [2], [51, [8], [9] 2 MOTOYHOTO
3aHATTS
THXKHS
KIHEIb
11 [psiMa Ha TUTOIIKHI Jlexmis H%’] [31. 161 [71, 2 MOTOYHOT'O
THXKHS
KiHEIh
. IIpakTnune
11 | IIpsiMa Ha mIOIIMHI SAHSTTS [2], [51, [8], [9] 2 HOTOYHOTO
THKHS
KiHelb
12 | IlnomuHa i mpsiMa y mpocTop Jlekuis H%’] [3]. 61, [7, 2 MOTOYHOTO
THKHS
IIpakTnune KiHeTR
12 | IInomuHa Ta IpsiMa B MPOCTOPi SAHATTS [2], [5], [8], [9] 2 ITOTOYHOTO
THXKHS
KIiHEb
13 | JIi=ii gpyroro mopsaKy Ha TUTONIHHI Jlexmist H:(l)'] (31 61, [7], 2 ITOTOYHOTO
THXKHS
IIpaktuune KiHewp
13 | Kpusi apyroro mnopsiaky SAHATTS [2], [5], [8], [9] 2 ITOTOYHOTO
THXKHS
. . KiHeIb
14 ﬁ:ac;ni 3HAYCHHS Ta BJIACHI BEKTOPH Jlexuis H%] [31, 6], [71, 2 HOTOUHOrO
Tpuit THKHS
BnacHi 3HayeHHs Ta BiacHi Bekropu | IlpakTuuHe i
14 | >l : p P [21, [51, [8], [9] 2 MOTOYHOTO
MaTpuIri 3aHATTS
THKHS
KiHelb
15 | Ksagparuuni popmu Jlekuis H%’] [31. 161, [71, 2 MOTOYHOTO
THKHS
IIpaktuune KiHewp
15 | Ksagparuuni popmu SAHATTS [2], [5]. [8], [9] 2 ITOTOYHOTO
THXKHS
KiHELb
16 | [oeepxHi y mpocTopi Jlexmist H%'] [31. 61, [7], 2 TTOTOYHOTO
THXKHS
IIpaktuune KiHewp
16 | KonrpossHa pobora SAHATTS [2], [5]. [8], [9] 2 ITOTOYHOTO
THKHS
II cemecTp
®opma
JisIbHOCTI
(sausTTs)* JlirepaTtypa.**
. *1eKuis, ) 3aBnanns, | Tepmin
Tuxk. | Tema, m1aH, KOPOTKi Te3n .o * Pecypenm B
camocriiina, | . roj BHKOHAHHS
JUCKYCisl, P
rpynoBa
pob6oTa)
. KiHeIlb
1 MHOXHHH. Jlexrrist [1], [3], [6], [10] 2 HOTOUHOIO
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THXXHSA

IIpaktuune xiner,
1 MHOXWHH Ta Ail HAJI HAMH P [21, [5], [9] ITOTOYHOTO
3aHATTS
THXKHS
KiHEeLlb
2 KommiekcHi yucna Jlexrist H:(l)] [31. 61, [71, MOTOYHOTO
THXKHS
IIpaktuune ki,
2 KommekcHi gncna ta il 3 HUMu P [2], [5], [8], [4] [IOTOYHOTO
3aHATTS
THXKHS
KIHELb
3 IocnigoBHOCTI Jlekuis [1]1, [3], [6], [10] [TOTOYHOTO
THXKHS
IIpaktuune KiHewp
3 I'paHHMIIS YHUCITOBOI TTOCITIIOBHOCTI SAHSTTS [2]1, [5], [9] [TOTOYHOTO
THXKHS
KiHEeLb
4 OyHKIis OHIET 3MIHHOT Jlexrist [11, [3], [6]. [10] MOTOYHOTO
THKHS
IIpakTnune KiHeT
4 I'panuns ¢yHkii oqHi€T 3MiHHOT SAHSTTS [2], [5], [9] :I/(I);FK(;I‘;HOFO
. KiHelb
5 FpaHmf.ﬂ ymxni. Henepepsicte Jlexmist [1], [3], [6]. [10] ITOTOYHOTO
pymuii THXKHS
IIpaktuune KiseI,
5 HenepepBHicTh GyHKIIT 0Hi€T 3MIHHOT P [2], [5], [9] ITOTOYHOTO
3aHATTS R
Hdudepennianbae  9UCIeHHS  (QYHKIIT Kiner,
6 CPeHILaTb YHI Jlexmist [1], [3], [6]. [10] ITOTOYHOTO
onHi€l 3MiHHOT R
. KiHeIb
6 IToxinHa ’ byHKUil, npasuia | IIpaktuune 121, [51, [9] HOTOUHOLO
I epeHIIiFOBAaHHS 3aHATTSA —
IToximui Ta upepeHIiaii  BHIUX i
7 A JHGEpeHIL B Jlekuis [11, [3], [6], [10] MOTOYHOTO
MOPSIIKIB TKHS
TloximHa HesBHOI Ta HapaMETPUYHO ITpakTrune i
7 A pamerp P 121, [51, [9] [OTOYHOTO
3amaHol PyHKIT 3aHSITTS —
KiHENb
8 [Mpasuio Jlomitans. ®opmyna Teitnopa Jlexiiist [11, [31, [6], [10] ITOTOYHOTO
THXKHS
. . KiHeIb
8 HOXI,I[H.I ta jaudepenuiany  Bummx | [IpakTudne 121, [51, [9] HOTOUHOrO
MOPSIIKIB 3aHATTS -
Kinens
9 3acTocyBaHHs MOXiAHOT GYHKILT Jlexiiist [11, [31, [6], [10] ITOTOYHOTO
THKHS
IIpakTiune Kinem,
9 IMpaswuo Jlomitamst. ®opmymna Teitnopa P [2]1, [5], [9] MOTOYHOTO
3aHATTA
THKHS
HaiiGinpme 1 HaliMeHIIe  3HAYEHHS KiHeIlb
10 | ¢ynkuii Ha npomikky. OnykiicTs rpadika Jlekuis [1], [31, [6], [10] MOTOYHOTO
byHKIi THKHS
IIpakTiune KiHewp
10 | IToOynoBa rpadikiB dyHkii SAHSTTS [2]1, [5], [9] MOTOYHOTO
THXKHS
3aranpHa cxeMma JOCIiUKEHHS (QYHKIIT i KiHeI
11 Jlocm YHEH Jlekuist [11, [31, [6], [10] TIOTOYHOTO
noOyoBa ii rpadika S
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IIpaxkTuune

KiHEIb

11 | KonrpomabHa poboTa 2], [5], [9 2 MOTOYHOTO
ponsa p PAKTIIC | [2], [5], [9] moto
KiHEeLlb
12 | IonarTs QyHKIIT OaraThoX 3MIHHUX Jlexrist [11, [31, [6], [10] 2 MOTOYHOTO
THXKHS
. KiHeIb
@ynknii  Garatbox 3MIHHHX, oOsacts | IIpakTmune

12 YHEI ’ P 121, 51, [9] 2 TOTOYHOTO
BU3HAYCHHS, TPAHUIIS 3aHATTS K
YactuHHI TOXigHI  Ta ndepeHtian ki,

13 JUL JHGepeHt Jexuis | [1], [3], [6], [10] 2 TOTOYHOTO
¢yHK1ii 6araTboX 3MiHHUX THOKHS
YactunHi moxigHi i moBHAN audepenmian | Ilpakruane ki,

13 JHLLT AuGepeHI P 121, 51, [9] 2 MOTOUHOTO
GbyHKLii 6araThox 3MiHHAX 3aHATTS S
YactuHHi moximHi Ta  audepeHmianm KiHeIp

14 X AMGCPeHL Texuis [11, [31, [6], [10] 2 TOTOYHOTO
BuIUX nopaakis. @opmyna Teitnopa TUSKHS
YactuHHi  moximHi Ta nudepenmianu | I[Ipaktuune KiHeIp

14 XA AHGepeH P [21, [5], [9] 2 MOTOYHOTO
BHUIIUX TTOPSIKIB 3aHATTS THKHS

KiHelb

15 | ExctpemyMm (yHKIIT 6arathox 3MiHHHX Jlexiiist [11, [31, [6], [10] 2 ITOTOYHOTO
THXKHS
IIpaktuune KiseI,

15 | ExcrpemyMm (yHKIIT 6aratbox 3MiHHHX S AHSTT [2], [5], [9] 2 ITOTOYHOTO
THXKHS
Haii0inpme Ta HaliMeHIIE 3HAYCHHS Kiner,

16 o . Jlexirist [11, [31, [6], [10] 2 TTOTOYHOTO

¢GyHKIiN 6araThoX 3MIHHHX THKHS
IIpakTnune KiHen,
16 | KonrpombHa pobota P [2], [5], [9] 2 HOTOYHOTO
3aHATTS N
III cemecTp
®opma
TiITILHOCTI
(ansTTs)* Jlirepatypa.**
. *eKitist, - 3apaanus, | Tepmin
Tux. | Tema, u1aH, KOPOTKi Te3n .o Pecypen B
caMmocriiiHa, | , . roj BUKOHAHHSI
. inTepHeTi
JMUCKYCis,
rpynosa
podoTa)
[NepBicHa. HeBu3HaueHnwmii inTerpan i oro KiHellb

1 BJIACTHUBOCTI. Ta0muis OCHOBHHX Jlexrist [11, [3], [6], [10] 2 MOTOYHOTO

HEBU3HAYCHHX IHTETPaTiB. THKHS
. . KiHEI[b
I'padixku HKL11 B nossipaux | IIpaktuune

1 | [pad (ymxny P P 21, [51, [9] 2 HOTOUHOTO
KOOpANHATAX 3aHATTS YK
OcHOBHI METOIN IHTeTpyBaHHS: KiHEb

2 IHTErpyBaHHS 4YaCTMHAMH 1 3aMiHOIO Jlekuist [11, [31, [6], [10] 2 MTOTOYHOTO
3MIiHHOL THKHSA

. . KiHeIb
OGuucieHHsT HEBU3HaueHUX iHrterpaiiB | [lpakTuyne
2 ) . [21, [5], [9] 2 TIOTOYHOTO
Oe3rocepeJHBO Ta 3aMiHOKO 3MiHHHX. 3aHATTS —
KIHEIb

3 [HTerpyBaHHs palioHAIEHUX (QYHKITIH. Jlekuist [11, [31, [6], [10] 2 TIOTOYHOTO
THKHS
IIpakTiune Kinem,

3 [HTErpyBaHHS YaCTUHAMH. P [2]1, [5], [9] 2 MOTOYHOTO

3aHATTS ——
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InTerpyBanns HaWIPOCTIMINX KiHeIb

4 TPUTOHOMETPUYHUX Ta IppalioHaIbHUX Jlekuis [1], [31, [6], [10] IIOTOYHOTO
(QYHKIIH. TUXKHSA
IHTerpyBanHs JpoboBo-pamionansiux | [Ipaktiune KiHeI:

4 PYE P p P [2], [5], [9] HOTOYHOTO
(bYHKITIH. 3aHATTSA

THXKHS
BusnaueHmit  iHTerpanm  SK = TPaHHUIA p—
iHTerpanpHOi cymu. ['eomeTpudHN 3MicT .

5 p ™ p Jlekuis [1]1, [3], [6], [10] MMOTOYHOTO

BU3HAYEHOTO iHTerpana. dopmyna

N THKHS
Herorona-JleiiOHina.
InTerpyBanHs  TpuroHoMerpuuHux Ta | IlpakTuune ki,

5 ippa Iia(})]HaJILHI/IX c[)pHKuiI‘/'I i l;aHﬂTT;I [21. 151, [9] TOTORHOTO
ppat Y ) THXKHS
3amiHa  3MIHHOI Ta  IHTCTpPYBaHHSA KiHe1n

6 . Py® Jlekuis [11, [31, [6], [10] HOTOYHOTO
YaCTHHAMH y BU3HAUEHOMY iHTErpali.

THXKHS
. . KiHEIh
OOGuuciieHHss BU3HAYCHUX iHTerpamiB 3a | Ilpaktuune

6 N [21, [5], [9] MOTOYHOTO

¢dopmyioro Hetotona-JIeiOHira. 3aHATTS
THKHS
3acTocyBaHHsS BH3HAYCHOI'O iHTErpajia 0 KiHems

7 Y . rpana X Tlexuis [11, [3], [6], [10] MOTOYHOTO
o0uwrcieHHs oy (iryp.

THXKHS
OOuncneHHss  BHU3HAYCHHX  IHTETPAJiB KiHeIb
. L. IIpaktuune

7 LUISIXOM 3aMiHU 3MiHHOI Ta IHTErpyBaHHS SAHATTS [2], [5], [9] ITOTOYHOTO
YaCTHHAMH. THXKHS
3acTocyBaHHSl BU3HAYCHOrO iHTErpayia o KiHEIlb

8 obuncnenHss 00’emy Tinma oOepTaHHS, Jexuis [11, [31, [6], [10] MTOTOYHOTO
JIOBXKHHU JYTU KPHUBOI.. THXKHS
3acTocyBaHHS BU3HAYCHOTO iHTErpayia o KiHEIlb

. , . IIpaktuune

8 obuncnenns mwiony ¢iryp, 06’emy Tina SAHATTS [2], [5], [9] MMOTOYHOTO

00epTaHHsl, TOBXHMHHU JIyTH KPHUBOI. THKHS
.. . Kinenn
Hesnachi iHTerpamu. 301KHICTH HeEBIac- .

9 . . ) . Jlekuis [1], [31, [6], [10] HOTOYHOTO
HUX iHTerpaniB. O3HaKku 301KHOCTI.

THKHS
. . . KiHEIb
HocmimkenHs 30bkHOCTI Ta obumcnenHs | Ilpaktuune !

9 . . [2]1, [5], [9] HOTOYHOTO

HEBJIACHUX 1HTETPAIiB 3aHATTS
THKHS
HudepeHnianbHi  piBHSAHHS — EpIIOTO KiHellb
10 | mopsiaky.PiBHSHHS 3 BiIOKpEMIIIOBAHUMH Jlekuis [11, [41, [6], [10] HOTOYHOTO
3MiHHHUMH. THKHSA
ITpakTuune KiHewp
10 | KourponbsHa pobora. P [2], [5], [9] ITOTOYHOTO
3aHATTS
THOKHS
OpHopimHi Ta miHIMHI audepeHIiambHI KiHewp

11 UHOP P Jlexiiist [11, [41, [6], [10] ITOTOYHOTO
PIBHSIHHS TIEPIIIOTO MOPSIJIKY.

THXKHS
Po3B’s3yBanHs nudepeHianbHUX piBHSIHD | [IpakTHdHe KiHewb
11 B A3y petll P P [21, [, [] [OTOYHOTO
3 BIZIOKPEMITIOBAHUMHE 3MiHHUMH 3aHATTS
THKHS
KIHEIb
12 | PiBHSIHHS B IOBHHX Iu(epeHIlianax. Jlexrrist [1]1, [4], [6], [10] MOTOYHOTO
THKHS
Po3p’sa3yBanas omgHopimHux Ta giHiHHMX | IIpakTtnune KiHewp

I I FHOPIA P [21, 5], [9] MOTOYHOTO

PIiBHSIHB. 3aHATTA
THKHS
PiBHsHHSA BHUIINX MOPSIKIB () KiHewp

13 HI PAIKIB, - I Jlekuist [11, [41, [6], [10] TIOTOYHOTO
JIOMYCKAIOTh MOHKEHHS MTOPSIIKY.

THXKHS
Po3B’s3yBaHHsI  pIBHSAHH B  MOBHHUX KiHEIb
. . . | Ilpaktuune

13 | mudepenmianax. Judepennianbhi SAHSTTS [21, [5], [9] ITOTOYHOTO

pIiBHSIHHSL  BHIIUMX  MHOPSJIKIB, 11O THXKHS

15




JAOITYCKAIOTh MOHWXKCHHS MOPAAKY.

Jlinitini audepeHuianbHi piBHSHHES N - KiHeIb

14 | ro MOPSAKY 3i 3MIHHUMHA Jlekuis [1], [4], [6], [10] ITOTOYHOTO
KoediIlieHTaMHU. THXHS
Po3B’s3yBaHHsS JIHIMHUX OJHOPITHUX KiHeIb

YBa . JIHOPIL IIpaktuune !

14 | nudepeHmianTbHUX — PIBHAHB  BHIIHX SAHATTA [2]1, [5], [9] [TOTOYHOTO
TOPSIAKIB 31 CTAIMMU Koe(illieHTaMu THKHS
JliniviHi  omHOpimHI  AUdEpeHIATBHL KiHEIh

15 | piBHsSHHS N -rO TOpPSOKY 31 CTAIUMHU Jlekiis [11, [41, [6], [10] HOTOYHOTO
KoediIieHTaMU. THXKHS
Po3B’s3yBanHsa JIHIAHUX HEOI- —
HOpimHUX naudepeHIliadTbHuX piBHSIHB | IlpakTiudne

15 | HOPUMHMX JMpepeHIanLHIX P p 2], 5], [9] HOTOUHOrO
BHIINX MOPSIAKIB 31 cTajauMu 3aHATTS

S THKHS
KoediieHTaMu
JlinidiHi HeomHOpPiAHI AU EpeHINATBHL KiHEIh
16 | piBEHsSHHS N -rO TOpPSOKY 31 CTAIUMHU Jlekiis [11, [31, [6], [10] HOTOYHOTO
KoediIlieHTaMU. THXKHS
IIpaktuune ki,
16 | KourponbsHa pobora. P [2], [5], [9] ITOTOYHOTO
3aHATTS
THXKHS
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