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Ha3sBa Buma matemartuka
JUCIMILTIHI

Anpeca Kopniyc dakynbTeTy €lIeKTpOHIKH Ta KOMITHOTEPHHX TEXHOJOTIH, JIbBIBCHKUI
BUKJIATaHHA HaI[lOHAJILHUH YHiBepcuTeT iMeHi IBana dpanka,
JTUCIUTLTIHA ByJ. [paromanosa 50, M. JIsBiB, 79005,

Byl ['en. Tapuascekoro 107, m. JIeBiB, 79011

dakyabTeT Ta
kadenpa, 3a
AKOI0
3aKpinjieHa
AMCHMILTIHA

MexaHiKo-MaTeMaTHYHUHN (aKyIbTET
Kagenpa Bumoi marematuku

I'any3b 3HaHb,
mugp Ta Ha3Ba

F — Indopmariitai TexHomorii
F6 — Iadopmartiitii cucteMu 1 TEXHOJIOTI{

crneniaJbHOCTIL
Buxkiaanaui 3emicko ['anuHa BomoguMupiBHa, TOIEHT, JOUEHT Kadeapu BHIOT MAaTEMaTHKA
MUCIUILIIHYA
KoHTakTHa halyna.zelisko@Inu.edu.ua;
indopmanin I'onouuii kopmyc JIHY im. 1. dpanka, kab6. 370.
BUKJIANAa4iB M. JIbBIB, BYJI. YHIBEpCUTETCHKA, |
Koncyabrauii 3 | Koncynbraii B AeHb TPOBEACHHS JEKILINA/TIPAKTUYHUX 3aHITH (32 TOMEPeIHbOI0
NUTAHb JIOMOBJICHICTIO).
HABYAHHSA 110
JUCIMILTIHI
BiI0yBalOTHCS
Cropinka Kypcey | https://e-learning.Inu.edu.ua/course/view.php?id=3236
Kopotka Hucrumnina  “Buma  Maremarnka” € HOPMATHBHOK — JIMUCHMIUIIHOIO 3
a”oTalis cnemianbHocTi F6 — IHQopmamiiiHi cucteMu 1 TEXHOJOTI JUIsl OCBITHBOL
TUCIHHUILTIHA nporpamu “IHdopMartiiiHi cucTeMu Ta TEXHOJOTII’, Ska BHUKJIAJA€ThCS B JIBOX

ceMecTpax BIIPOJIOBXK NEPIIOr0 POKY HaBUYaHHA B 00cs31i 12 kpemuTiB (3a
€poneiicbkoro KpenutHo-Tpancheproro Cucremoro ECTS).

Indopmanis npo
AUCUHMILTIHY

JlucuuiuliHa TOKJIMKaHa HaJaTH CTYJEHTaM 3HaHHsS 3 BHUINOI MaTeMaTHKH Ta
MpaKTU4HI HABUYKH, HEOOX1H1 /Ul pO3B’SI3yBaHHS TEOPETUYHUX 1 MPAKTUUHUX
3aJ1a4 MaTeMaTU4YHOIO MOJICIIOBAHHS Ta aHATI3y JAHUX.

Merta Ta wiJi

MeToro BUBUEHHS AUCHUIUTIHY “‘Buia maremarnka” € 3a0e3eue s HaaeKHO1

AUCHHUILIIHH 6a30B0i MaTeMaTH4HOi MIATOTOBKH CTYIEHTIB, (OpMyBaHHA OCOOHMCTOCTI,
PO3BHUTOK 1HTEJIEKTY CTYJICHTIB Ta iX 3aTHOCTI JI0 JIOT1YHOTO 1 aJTOPUTMIYHOTO
MUCJICHHS.
Jlireparypa 1 1. B.M. Tpim. OcHoBu Bumoi marematuku. Hapu. mociOHuk. - JIbBiB.
BUBHCHHH Bunasauunii nentp JIHY imeni IBana ®panka. 2006. 388 c.
AUCHMITiHH

2. B.M. Tpim. OcHOBH BHIIOI MaTeMaTHKW. TeopemMH, TMPHUKIAAN 1 3a1adi.

HaBuanbuwmii mociOHuk. - JIeBiB. BumaBuuumii nentp JIHY imeni IBana
®panka. 2008. 403 c.

3. Buma marematuka: Ilinpyunux: ¥V 2 xH. Ku. 1. OcHoBHI po3ainu. 3a pen.

I'.JI. Kyminiga. — K. JIu6ias, 2003. 400 c.

4. Bwuma marematuka: [linpyunuk: ¥ 2 xu. Ku. 2. CnenianbHi po3ainu. 3a pea.

I'.JI. Kyniniga. — K. JIu6ias, 2003. 368 c.




5. Bwuia maTemaTuka: OCHOBHI O3HAYCHHS, MPUKIIAIH 1 3a1a49i: HaBd. mociOHMK:
VY 2 xu. 3a pen. I'.JI. Kyniniva. . — K. JIu6inp, 1994.

6. Coxkonenko O.I. Buma maremaruka. [linpyunuk. - Kui. BugaBHuuuii ieHTp
»Axanemis”. 2003p.

7. B.P. 3emcko, I'.B. 3emicko. OcHoBU iHIHHOI anreOpu 1 aHATITHYHOI
reomerpii. — JIbBiB: JIbBIBCHKMII HalllOHAJNBHHUI YyHIBEpCHTET iMeHI [BaHa
®panka, 2011. — 326 c.

8. B.P. 3emicko, I'.B. 3enicko. JliniliHoa anrebpa 1 aHaJgiTHYHA TEOMETPIif.
[Ipaktukym. — JIbBiB: JIbBIBCHKMI HAIllOHAJIIBHWIA yHIBEpCUTET iMeHi IBaHa
®panka, 2014. — 374 c.

9. ba6enko B.B., 3ineBuu A.I'., Kiuypa C.M., Tpim b.M., [lamoBcbka X.51.
30ipHUK 33124 3 BUIIOi MaTeMaTHKU. - JIbBiB. Bugasauunii nentp JIHY imeni
IBana ®dpanka. 2005. 255 c.

10. HIkinme M.I., Konecuuk T.B. Buma matemaruka: [linpyusunk: ¥V 3 kH. - K.,
1994.

Oobcsar kypey 3aranbHuii o0csr: 360 ronuH. AyAUTOPHUX 3aHATH: 256 rox., 3 Hux 128 ron.
nekniiHux T1a 128 ronuH npakTuaHuX 3aHaTh. CamocTiiiHoi podotu: 104 ros.
OuikyBani VY pe3yibTaTi BUBUEHHS JAHOTO KypCy CTYACHT Oy[e:
pe3yJbTaTu 3HATH:
HABYAHHS OCHOBHI TIOHATTS aireOpu, aHAIITHYHOI reomeTpii, audepeHIiaTbHOro Ta

IHTETpaJdbHOTO  YHCICHHA  (QYHKOIA  oxHiei Ta  OaraTbX  3MIHHHX,
nudepeHiiaTbHUX PIBHSAHB, TEOPil YUCIOBUX Ta (HYHKIIOHAIBHUX PAIIB.
BMITH:

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

[Ticis BUBUEHHS JaHOTO Kypey «Buia Matematnkay 3100yBadi HAOYAyTh TAaKUX
3aranpHux Ta ®axoBuX KommeTeHTHocTed Ta IIporpamMHHX pe3ynbTaTiB
HaBYaHHS:

KO1. 3natHicTh 70 aOCTpaKTHOTO MUCTICHHS, aHAJI3y Ta CHHTE3Y.

K02. 3natHicTh 3acTOCOBYBAaTH 3HAHHS Y IPAKTUUYHUX CUTYyAI[IsX.

KO03. 3naTHicTh criikyBaTHCS JepKaBHOK MOBOIO SIK YCHO, TaK 1 IMCbMOBO.
KO04. 3parHicTh cHiaKyBaTHCS 1HO3EMHOIO MOBOIO MOBOIO SIK YCHO, TaK 1
MUCHMOBO.

K20. 3paTHicTh 3acTocOBYyBaTH (pyHIaAMEHTaJIbHI 1 MDKIMCUUIUTIHAPHI 3HAHHS
JUIsl YCHIIIHOTO PO3B’sI3aHHS 3aBJJaHb 1HXKEHEepii MporpaMHOro 3a0e3nevyeHHsl.
K26. 3naTHicTh 10 aITOPUTMIYHOTO Ta JIOTTYHOTO MUCJICHHS

ITPO1. 3natu 1 BMITH 3aCTOCOBYBATH Ha NMPAKTHIIl JTIHIHHY Ta BEKTOPHY alreOpH,
nudepeHLiagbHe Ta IHTerpajibHe YUCIeHH, QYHKIIT 6araTb0X 3MIHHUX, PSAAM,
nudepeHiaabHl pIBHSAHHS, olepaliiiHe YHCIeHHS, Teopilo WMOBipHOCTEH Ta
MaTeMaTUYHy CTaTHCTHKY B 00Cs31, HEOOX1THOMY JUIsl pO3pOOKH TIPOTPaMHOTO
3a0e3MeUYeHHs.

[1P02. BukopucToByBaTH 3HaHHS 3 OCHOBHUX (PYHIaMEHTAJIbHUX, IPUPOTHUUUX
Ta 3araJbHO-1HXEHEPHUX JUCLHUIUTIH, a TAKOXK CTAHJAPTHUX CXEM 1 KIaCHYHUX
QITOPUTMIB JJI PO3B’S3aHHS THUIOBHUX 33Ja4 3 PO3POOKM IMPOrpamMHOro
3a0e3MeUeHHs.

Kiarouosi ciioBa

JliniitHa anrebpa, BeKTOpHa anre0pa, aHaJiTHYHA TeOMETpis, Au(epeHLiaabHe Ta
iHTerpajgbHe yuciaeHHs QyHKIIT ofHiel Ta OaraTboxX 3MIHHMX, TU(eEpeHIiaabHl
PIBHSIHHSL, PSIH.




dopMaT Kypcy

Ounnit

Temu

Tema 1. Mampuyi ma 0ii’ 3 Humu.

Tema 2. Memoo ['aycca po3eé’a3ysanns cucmem JiHIUHUX DIBHAHD.

Tema 3. Bushaunuxu Keaopamuux mampuyb, Memoou ix obuucienHs ma
61aCMUBOCHII.

Tema 4. Obepnena mampuys ma Mampuini pi6HAHHA.

Tema 5. [lonsammas niHitiIHO20 NPOCMOPY, TIHIUHA 3AIEHCHICMb MA PAHS MAMPUYI.

Tema 6. 3acanvruti po3e 30k cucmemu JHIUHUX DIBHAHD.

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

Tewma 8. Cransapruil, 6ekmopuuii ma Miianuii 000YMKU 8eKMOPIs.

Tema 9. Ilepemsopenns koopounam. Cucmemu KoOopouHam.

Tewma 10. Ilpsama na niowuni.

Tema 11. Pisnanuus niouwunu.

Tewma 12. Ilpsama y npocmopi.

Tewma 13. Jlinii opyeoeo nopsioky na niowuni.

Tewma 14. Ilosepxui y npocmopi.

Tema 15. Bracni 3nauenHns ma 61acHi 6eKmopu Mmampuyi.

Tema 16. Keaopamuuni gpopmu.

Tewma 17. Muoowcunu.

Tema 18. Komnnexcui uucna.

Tema 19. Ilocrnioosrocmi.

Tewma 20. Ilousmms ma eracmueocmi ¢yukyii 0OHI€T 3MIHHOL.

Tewma 21. I'panuysa ¢yuxuyii.

Tewma 22. Henepepgnicmo @yHxyii.

Tewma 23. Ilonamms noxionoi ¢pynxyii.

Tewma 24. Iloxioni ma oughepenyianu euwyux nopsioxis.

Tewma 25. Ilpasuno Jlonimans, popmyna Tevinopa.

Tewma 26. 3acmocysanns noxionoi ¢ynxyii.

Tema 27. Jocnrioowcenns ¢hynxyii i nobyoosa ii epaghika.

Tewma 28. Ilonamms ¢hynxyii bacamvox 3MiHHUX.

Tema 29. I'panuys ma nenepepenicmo @hynkyii 6azamvox 3MiHHUX.

Tema 30. Yacmunni noxioni ma ougepenyian ¢hynxyii bacamvox 3MiHHUX.

Tema 31. Yacmunni noxioni ma ougepenyianu uwjux nopsokxis.

Tewma 32. Excmpemym ¢hyukyii 6aeamvox 3MiHHUX.

Tema 33. Ilonamms nepsicnoi ¢pynxyii ma nesusnaueno2o inmezpaia.

Tema 34. [umecpyeanns memooom 3amiHu 3MIHHOI, MemoO IHMe2PYB8aAHHs
YacmuHamu.

Tewma 35. Inmeepysanns opoboso-payionanvuux gyHkyii.

Tema 36. Inmeepyeanns ippayionanvrux ¢yuxyiii.

Tema 37. Iumeepysanus mpuconomempuunux @QyHKyiu, iHmezpaiu, sKi He
BUPANCAIOMBCS Uepe3 eJleMeHMAapHi QYHKYL.

Tewma 38. Busnauenuii inmeepan, 11020 61acmuocmi ma 004UCIeHH .

Tewma 39. 3acmocysanns éusnauenux inmeepanis.

Tema 40. Hesnacni inmeepanu.

Tema 41. Ilonammsa ougepenyianbnoco pi6HAHHA NEPuioco0 NOPAOKY, U020
YaCMUHHULU 1 3a2AlbHUL PO36'I3KU.

Tewma 42. /ughepenyianvri pigHsanusa 3 86i00KPeMAOBAHUMU 3MIHHUMU, OOHOPIOHI
oughepenyianvui piGHAHHA NEPULO2O NOPIOKY.

Tewma 43. Jlinitini ougepenyianvui pigHaHHsa nepuio2o NOpsaoKy ma Pi6HAHHI, WO
360051MbCs 00 JIHIUHUX.




Tema 44. /lugepenyianvui pieHsanHA 8 NOBHUX Ougepenyianax, iHmeepyouuil
MHOJICHUK.

Tewma 45. Jlupepenyianvui pisHsaHHS, w0 OONYCKAIOMb NOHUNCEHHS NOPSOK).

Tema 46. [lousmmsa oOugepenyianvHo2o pieHAHHSA N-20 NOPAOKY mMd U020
YACMUHHO20 1 3a2AlIbHO20 PO38 A3KI8.

Tewma 47. Jlinitini 00HOPIiOHI pigHANHS N-20 NOPSAOKY 31 CMAIUMU KOepiyieHmamu.

Tema 48. Jlinitini HeoOHOpPIOHI pIBHAHHA N-20 NOPAOKY 31 CMAIUMU
Koe@iyienmamu.

Tewma 49. Ilonamms noositinoeo inmeepana.

Tema 50. 3amina 3minnux y noositinomy inmespari.

Tema 51. 3acmocysanns noodsitinoeo inmeepana.

Tewma 52. Ilompiiinuii inmeepar, 1io2o eracmugocmi ma 0OYUCIeHHS.

Tema 53. 3amina 3minHux y nompitinomy inme2cpaii.

Tema 54. 3acmocysanns nompitinoeo inmezpana.

Tewma 55. Kpusoninitini inmezpanu nepuioco ma opy2o2o pooy.

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

Tema 57. [lonamms nosepxnesoco inmezpaia nepuio2o ma 0py2o2o pooy.

Tema 58. @opmyna Ocmpocpadcvroeo-1aycca, popmyna Cmokca.

Tema 59. Yucnosi psou.

Tema 60. Abcontomua ma ymosHa 30iHCHICMb 3HAKONOYEPENCHO2O0 PAOY.
Tewma 61. Ilonamms ¢ynxyionanenoi nocnioogHocmi ma hyHKYioHAIbHO20 PAOY.
Tema 62. Cmenenesi psou.
Tema 63. Po3zknao eremenmaprux @yHkyitl 6 cmenenesi paou.
Tewma 64. Paou @yp'e.

HincymkoBuit | [lepunii cemectp — eK3ameH.

KOHTPOJIb, Jpyruii cemecTp — eK3aMeH.
¢dopma
IpepexBizurn | J[n1 BUBYEHHS [MaHOTO KypCy CTYIEHTaM IOTPIOHO 3HATH EJIEMEHTApHY

MAaTEMAaTHUKY 34 IPOrpaMoro OCHOBHOI Ta CTapH_IOi IIKOJIH.

HaBuaabHi Me-
TOJAM Ta TeXHIKH,
sIKi OyayTh BH-
KOpPHCTOBYBa-
THCHA i Yac
BUKJIATAHHA

Kypcy

[IpesenTartii, nekuii, AUCKycCii, KOHCYIBTAIII.

HeoOxigne 00-
JAAHAHHA

Komm’totep 13 HEOOXIAHMM MPOrpaMHUM 3abe3nedeHHsM, JocTyn 1o Internet
Mepexi.

Kpurepii oui-
HIOBaHHSA (OK-
peMo I KOXK-
HOT'0 BUAY HaB-
YaJIbHOI AifJIb-
HOCTI)

I-uit cemecmp. OuiHtoBanHs TpoBoauTHCA 3a 100-0anpHOMO TIKanor. bamm
HapaxOBYIOTHCS 32 HACTYITHUM CITiBBiJHOIICHHSIM:

* MOZYJbHI KOHTPOJIbHI POOOTH, KOJOKBIyMHM, IHAMBIAYyadbHI 3aBaaHHsA: 50%
CEMECTPOBOI OI[IHKK; MaKCUMaJbHa KUTbKICTh OamiB 50.

* icnut: 50% cemMecTpoBOi OLIIHKH, MaKCHMalbHa KUIBKICTh OaniB 50.
[TincymkoBa MakcuManbHa KinbKicTh O6ainiB 100.

Il-uii cemecmp. OniHioBaHHsA npoBoauThcs 3a 100-6anpHOIO mIKanow. bamu
HapaxOBYIOTHCS 32 HACTYITHUM CITiBBiJHOIICHHSIM:

* MOJIYJIbHI KOHTPOJIbHI POOOTH, KOJOKBIyMH, IHAWBIAyanbHI 3aBaaHHs: 50%
CEMECTPOBOI OI[IHKK; MaKCUMaJbHa KUTbKICTh OamiB 50.

* icnut: 50% cemMecTpoBOi OLIIHKH, MaKCHMalbHa KUIBKICTh OaniB 50.
[TincymkoBa MakcuMalbHa KibKicTh OainiB 100.




AxkanemiuHa aod0pouecHicTh: OUiKyeTbes, 1O poOOTH CTYACHTIB OyayTh iX
OpPUTIHAIBHUMH  JOCTI/DKEHHSAMU UM MIpKyBaHHSAMH. BUSBICHHS O3HaK
aKaJieMiyHO1 HeZJOOPOYECHOCTI B HAMMMCaHH1 KOHTPOJIBHUX POOIT, KOJOKBIYMIB €
MIJICTABOI JUIS 1X He3apaxXyBaHHHS BHKJIAJa4eM, HE3AJICKHO BiJ MacmTabiB
rJariaty 4u ooMany.

BinBinanHs 3aHATH € BOXIMBOI CKJIQJ0BOI0 HaBuaHHS. OUiKyeThCs, MO BCi
CTYJICHTH BIABIJAIOTH YCl JIEKII Ta TPaKTU4HI 3aHATTS Kypcy. CTylneHTu
MOBHHHI 1H(QOPMYBaTH BHKJIaJada MPO HEMOXIIMBICTH BiIBITaTH 3aHATTA. Y
OyIlb-IKOMY BHUIIQJKy CTYJIEHTH 3000B’s3aHl JOTPUMYBATHCS TEPMIHIB BHU3-
HAYCHUX /Ui BUKOHAHHS BCIX BHIIB pPOOIT Ta IHAWBIAyalbHHX 3aBJaHb,
nependadeHux KypcoM.

Jlitepatypa. Ycs mitepatypa, sIKy CTyJCHTH HE 3MOXYTh 3HANUTH CaMOCTIIHO,
OyJle HaJlaHa BUKJIaJladyeM BUKIIOYHO B OCBITHIX IUISX Oe3 mpasa ii mepemadi
TpeTiMm ocobaM. CTyAeHTH 3a0XOYYIOTHCS O BHKOPHCTAHHS TaKOX M IHIIOL
JTEpaTypu Ta JHKEPeT, IKUX HEMA€E cepe/l PEeKOMEHI0BaHUX.

IosiTuka BucTaBJIeHHs 0ajiiB. BpaxoBytoTbcs Oanu HaOpaHi Ipy MOTOYHOMY
TeCTyBaHHI (BUKOHAHHS 3aBJaHb KOHTPOJBHUX POOIT, KOJIOKBIyMIB),
caMocCTiifHI poOoTi Ta Ganmu migcymkoBoro icnuty. [Ipu nbomy 000B’sS3KOBO
BpPaxoOBYIOThCSl NMPUCYTHICTh HA 3aHATTSAX Ta aKTUBHICTh CTyJEHTa MiA dac
MPAKTUYHOTO 3aHATTS; HEJOMYCTHMICTh MPOITYCKiB Ta 3alli3HEHb Ha 3aHATTS;
KOPUCTYBaHHS MOOIIBHUM TelIe(POHOM, IUIAHIIETOM YM IHIIUMH MOOUIbBHUMH
MPUCTPOSIMH IT1JT Yac 3aHATTS B IIUISIX HE TIOB’S3aHKUX 3 HABUYAHHSIM; CITUCYBAHHS
Ta IUIariaT; HECBO€YacHe BUKOHAHHS MTOCTABICHOIO 3aB/IaHHs 1 T. 1H.

XKomni popmu nopymieHHs akaAeMiqHO1 T00POYECHOCTI HE TOJIEPYIOTHCS.

IIuTannga go
3aJ1iKy 4M
eK3aMeHy.

I cemecTp

O3HaveHHS MAaTPHIIi, BUAA MATPHUIIb.

Jii Hag MaTpHIIIMHU.

EneMeHTapHi mepeTBOPEHHS MATPUIli, O3HAYEHHS CX1T9aCTOT MATPHIL.
®dopmya 00UKCIIeHHS BU3HAYHUKA IPYTOro Ta TPETHOTO MOPSAKY.
O3HaveHHS BU3HAUYHUKA /1-TO TIOPSIKY.

MiHopu Ta anreOpuyHi JONOBHEHHS €JI€MEHTa MaTPHUILLL.

BupomkeHni Ta HEBHpOIKEHI MaTpulll, O3HauY€HHs OOEpHEHOi MaTpulll,
dopmyrna oOepHEHOT MaTpUIL.

MatpuuHi piBHSHHS Ta GOPMYIH iX pO3B’A3yBaHHS.

O3HaveHHs paHTy MaTpPHUILI.

O3HauyeHHs CUCTEMU JIIHIMHUX PIBHSIHB Ta ii pO3B’SI3KY, BUAU CUCTEM.
Teopema Kponekepa-Kanemnmi.

Teopema npo po3B’si3yBaHHS CUCTEMH JIHINHUX piBHSAHB MeTogoM Kpamepa.
@dyHaaMeHTallbHa CUCTEMA PO3B’I3KIB CUCTEMH JIIHIHHUX PIBHSHb.

O3HauyeHHs BEKTOpa, BUAM BEKTOPIB, /i1 HaJl BEKTOPaMHU.

JIiHiiHO 3aNeXHI Ta JHIIHO He3aJeXH1 CUCTEMH BEKTOPIB, Oa3a MpocTopy.
[Ipoexkitis BeKTOpa Ha Bich, (HOPMYJITH MOLTY BiJIpi3Ka y 3aJaHOMY BiJHOIIICHHI,
bopMyH ceperHHU BipizKa.

O3zHaueHHs Ta QopMmysa CKaJsIpHOro JOOYyTKY BEKTOPIB, (hopMmyrna KyTa Mix
BEKTOpaMH.

O3HaueHHs Ta popMysia BEKTOPHOTO J100YTKY BEKTOPIB, T€OMETPUUYHUNA 3MICT
BEKTOPHOTO JOOYTKY BEKTOPIB.

O3zHaueHHs Ta ¢opMylia MIIIAHOTO JOOYTKY BEKTOPiB, T€OMETPUYHUNA 3MICT
MIIITIAHOTO JOOYTKY BEKTOPIB.

KaHoHi4yHe Ta napaMeTpuyuHe PiBHSHHS NPSAMOI Ha IUIOIIKHI, PIBHIHHS IpIMOT
Ha IUIOMIMHI, sIKa POXOJAUTh Yepe3 Bl TOYKHU, PIBHSAHHS MPSIMOI Y BiIpi3Kax,
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PIBHSIHHSA MPSAMOi Ha TUIOIIMHI, 1II0 MPOXOAUTH Yepe3 3aJjaHy TOUKY 3 3aJaHUM
KyTOBUM KO€(IIliEHTOM, PIBHSIHHS MPSAMOI, 10 TPOXOIUTH Yepe3 3a/1aHy TOUKY
NEPIEeHIUKYISIPHO 10 33[JaHOTO0 BEKTOpa, HOpMajbHE PIBHAHHSA MpPsIMOi Ha
IUIOIIMHI.

Kyr wMibk nmpsMuMM  Ha  IDIOIIMHI, YMOBHM  MAapajJeIbHOCTI  Ta
NEepIEHINKYISAPHOCTI MPSIMUX, (opMyJia BicTaHi Bil TOYKH 0 MPSIMOI.
PiBHSIHHSI TUIOUIMHM, 1110 TPOXOIUTH Yepe3 3a/laHy TOUKY MEPIEHAUKYIISIPHO 10
3aJaHOTO BEKTOpA, IBHAHHS IUIOUIMHHU, HIO MPOXOAWUTH Yepe3 TPH TOYKH,
PIBHSIHHS TUIOLIMHU y BIApi3KaX, HOPMaJIbHE PIBHSIHHS IUIONMIMHU, PIBHSIHHS
IUIOIIMHY, IO TNPOXOJUTHh Yepe3 3aJaHy TOYKY, MNapaleiabHO 10 JIBOX
HEKOJIIHeapHUX BEKTOPIB.

Qopmyna KyTa MDK IUIOUIMHAMH, YMOBa [EPIEHIUKYJSPHOCTI Ta
napajesbHOCTI TJIOMIKH, (hOpMYyJia BiJICTaHI BiI TOYKHU JO TUIOIIMHH.
KanoniuHe Ta mapameTpu4He piBHSHHS MPSIMOI B IPOCTOPI, PIBHSHHS MPSIMOT B
POCTOpPi, IO HPOXOJUTH uYepe3 JABI TOYKU, 3arajibHe PIBHSAHHS MPSAMOi B
POCTOPI.

Qopmyna KyTa MK NOpIMHUMH B TIPOCTOpi, yMOBa MapaleibHOCTI Ta
NEePIEHINKYISIPHOCTI NPSAMUX B TPOCTOpi, (popMyna KyTa MK NpsSMOIO Ta
IUIONIMHOK0, yMOBa MapalielbHOCTI Ta MNEePHEeHAMKYISIPHOCTI MpAMOi Ta
TUTOIMHH.

KpuBi npyroro nopsiaky, o3HadeHHsI KoJia, eJirnca, rinep0osu Ta mapadboim.
KaHoHiI4YHE pIBHSHHS eirca, Tinepoou Ta napadoiu.

[TonsipHe piBHAHHS KPUBUX JIPYTOTO MOPSIIIKY.

KanoHiuHe piBHSHHS €NiNCoina, OJHOMOPOKHUHHOTO Ta JABOIMOPOKHUHHOTO
rinep0onoifa, emNTUYHOTO KOHyCa, ENINTUYHOrO0 Ta TinepOOoIiYHOro
napaboJIoia, SMNTUIHOTO, TIMePOOTIYHOTO Ta MAPabOIYHOTO IITIHPA.
BitacHi BeKTOpH Ta BJIaCHI 3HAYCHHS MaTpPHIII.

KBanparuuni (hopMu, 10JaTHO BU3HAYCHI Ta BiJl’EMHO BU3HAUCHI KBaIpaTHIHI
dopmu, kputepiit CunbBecTpa J0JaTHOT BU3HAUEHOCTI KBAAPATUYHOI (POPMH.
KommiekcHi uucna, ¢gopmyna Moaspa, dopmyiia KOpEHs n-TO CTENEHS 3
KOMIIJIEKCHOT'O YHCIIA.

YuCIOBI MOCITIAOBHOCTI, BUAY IOCIITOBHOCTEH, BJACTUBOCTI ITOCIIIIOBHOCTEH,
IpaHUIIS TOCTII0BHOCTI.

O3HauyeHHs QyHKIII., rpadiKu OCHOBHUX (DYHKIIIH, BIACTUBOCTI (PYHKIIII.
I'pannus ¢yHKIii, BaXIJIUBI TPaHULll, OJHOCTOPOHHI IPAHUIII.

O3HauyeHHs QYHKIIIi, HEepepBHOI B TOUII1, Ki1acu(iKallisi TOYOK PO3PUBY.
Haii0inbiue Ta HaliMeHIIe 3HaYeHHs (QYHKIIT Ha MHOKUHI.

Teopemu bonwiiano-Komi ta Beltepmrpacca.

O3HaueHHs MOoXigHOI GYHKILIT B TOYIII.

PiBHstHHS moTHYHOT 10 Tpadika GyHKIIT y = f(X) B TOUHI X, .

Ta0muist MoXiJHUX.

[ToxigHi BULIMX TOPSIKIB.

[Ipasuio Jlonitans, popmyina Teitnopa Ta MakiopeHa.

JlocTaTHsl yMOBa 3pOCTaHHS Ta CaJaHHs (QyHKIIIT.

Touku MakcuMyMy 1 MIHIMyMY Ta MaKCUMYM 1 MIHIMyM (QYHKIII.

HeoOxigHa Ta J0CTaTHS yMOBH €KCTpeMyMy (YHKIIi, JOCTaTHI YMOBH
OIYKJIOCTI Ipadika QyHKIIII.

AcumnroTu rpagika GyHKIii.

O3nHaueHHs QyHKITIT 0araThbOX 3MIHHHX.

I'panuui  QyHkuii GaraThbOX 3MIHHMX, HENEpepBHICTh (YHKII OaraTbox
3MIHHHUX B TOYIII.




Teopema Beiiepmpacca npo ¢yHKIIiI0 6araTb0x 3MiHHHX.

Teopema bonbiano-Komri npo ¢yHkmito 6araTb0x 3MiHHUX.

YacTtuHH1 ToXiHI QYHKIIT 6araTtbOoX 3MiHHHUX.

Osnauenns audepenuiiioBanoi ¢yHkmii OaraTb0X 3MIHHUX, TTOBHHM
mudepenttian GyHKIii 6araTb0X 3MiHHUX.

[ToxiagHa 3a HAPSAMOM Ta IPadieHT QYHKLIT 6araTboX 3MiHHUX.

Touku ekcTpeMyMy Ta eKCTpeMyMHU (PYHKITIT 6ararbox 3MiHHHUX.
HeoOxigHi Ta 10CTaTHI YMOBH €KCTpeMyMy (YHKIIT JBOX 3MIHHHUX.

II cemecTp

[lepBicHa Ta HEBU3HAUCHU IHTETpaJl.

Teopema npo iHTerpyBaHHS YaCTHHAMH B HEBU3HAYCHOMY iHTETpaJIi.
[IpaBuna inTerpyBaHHs IpoOOBO-paioHABHUX (QYHKIIIH.
[HTeTpYyBaHHS MPOCTUX JIPOOIB.

dopmyiia po3Kiany NpaBHILHOTO APOOY Ha MPOCTi IPOOH.

Pexypentna popmyia iHTerpyBaHHs IPOCTUX APOOIB YETBEPTOTO THUITY.

n

[IpaBuno obunciaeHHs iHTETrpana IR(x,x“l,x“Z,...,x“” )dx, ne a,,a,,...,q,

— Ipobu.
[IpaBuio oGuncieHHs iHTerpana

ax+b\" (ax+b\"? ax+b\"
IR X, , yeees| —— | |dx, e a,,a,,...,a, — npobu.
cx+d cx+d cx+d

[TincranoBku Eitnepa.
ITincranoBku Yebuiosa.

[IpaBwio OOYUCIICHHS I1HTETpalliB Jsin mx cos nxdx , Isin mx sin nxdx ,
I COS mX COS nxdx .

[IpaBuio oGUMCIIEHHS IHTETpaiB Isin " xcos” xdx .

VYHiBepcalibHa TPUTOHOMETPUYHA IT1/ICTAHOBKA.

IaTerpanbHa cyma ¢yHkuii f Ha Binpisky [a,b].

O3HaueHHs] BU3BHAYEHOTO 1HTerpaa.

Bepxns Ta HuxHa cymu JlapOy.

KpuBomniniiiHa Tpaneriii, popMyiia 00UnCIEHHS TUIOII KPUBOJIHINHOI Tpaneriii,
MOPOKEeHOT rpadikoM QyHKIIT [ .

dopmyna oOuuciIeHHs oM Girypu, oomexxeHoi rpadikom GyHKIIII, 3a1aHO0T
napaMeTpUIHO.

OO0uncieHHs 011 KPUBOJIHIHHOTO CEKTOpA.

Heo0xigHa Ta 1ocTaTHS yMOBa iIHTETPOBAHOCTI (PyHKIII.

®opmyna Herotona-JleiOHina.

Teopema npo 3aMiHy 3MiHHOI y BU3HAUEHOMY IHTETpali.

Teopema npo iHTErpyBaHHS YaCTUHAMU B BU3HAYEHOMY 1HTETpaJi.

Os3HayeHHs KPUBOJIHIIHOT Tparelii, mopokeHoi rpadikamu QpyHKIIH f Ta g
, (opmyna oOuucineHHS IUIOUII KPHUBOJIHIAHOI Tpamerii, MNOpPOIKEHOI
rpadikamu QyHKIiH [ Ta g .

O3nHaueHHs Ti1a 00epTanHs, popMyra 00UHCIeHHS 00’ eMy Tijla 00epTaHHSI.
dopmyrna 0OUMCIICHHS TOBKUHH AyTH KpuBoi ) = f(x).

dopmyiia 00UMCIIEHHS TOBXHUHU JIyTH KPUBOT1, 3aJaHOT TTapaMEeTPHYIHO.
dopmyiia 0OUMCIIEHHS TOBXUHU JIyTH KPUBOT B MOJIIPHUX KOOPJMHATAX.
O3HayeHHsI MOBEPXHI 00EepPTaHHSL.




dopMyna OOYMCICHHS IUIOINII TMOBEPXHI OOEPTaHHS, MOPOJIKEHOT KPHUBOIO
y=f(x).

dopMyna OOYHCIICHHS IUIONI MOBEPXHI OOEpPTaHHS, MOPOHKEHOI KPHBOIO,
3a7aHO01 TapaMETPUYHO.

dopMyna OOYMCIICHHS IUIONII MOBEPXHI OOEpTaHHS, MOPOIKEHOI KPUBOKO B
MOJISIPHUX KOOpAWHATAX.

HeBnacHuii iHTETpas 3 HECKIHUCHHUM MPOMIKKOM 1HTETPYBaHHS.

Hesnacuwuii iHTerpan Big HeoOMexeHoi PyHKIIii.

O3zHayeHHs nudepeHIiabHOTO PIBHSIHHS, HOTO MOPSIIKY Ta PO3B’SA3KY.
Teopema Komri mpo icHyBaHHS Ta €IMHICTH PO3B’S3KY IU(EpeHIIaTbHOrO
PIBHSHHSA MEPIIOTO MOPSIKY.

O3HaueHHS 3araJlbHOTO Ta YaCTUHHOTO PO3B’S3KYy JU(EpeHIiaIbHOTO
PIBHSHHS NEPIIOTO MOPSIKY.

O3HaueHHs 3arajJbHOr0 Ta YACTMHHOTO 1HTErpaia qugepeHIiaTbHOro PiBHIHHS
MIEPILIOTO MOPSIIKY.

JudepenniaabHe piBHAHHA 3 BiJOKPEMIIIOBAaHUMH 3MIHHUMH, OIHODiTHE
piBHSAHHSA, JiHIIHEe nudepeHIialibHe PIBHSAHHS MEPLIOro MOPSAKY, PIBHSHHS
Beprymi, piBHSHHS B TOBHUX TU(epeHITianax.

O3HaueHHs 1U(epeHIialIbHOTO PIBHSHHSA 71 —T0 MOPAIKY.

Teopema Komii mpo icHyBaHHS Ta €IMHICTH PO3B’S3KY IU(EpEHIIaTLHOTO
PIBHSHHS /1 — IO HOPSIIKY.

JliniitHe nudepeHiianbHe piBHIHHS 71 —TO MOPSAKY.

Teopema mpo CTPYyKTypy 3arajbHOr0 pO3B’S3KYy JIHIHHOTO OJHOPITHOTO
PIBHSIHHSI 1 —TO TOPSIIIKY.

Teopema mpo CTPYKTypy 3arajibHOrO PO3B’SI3KY JIHIHHOTO HEOIHOPITHOTO
PIBHSIHHSL /1 —T0O TOPSIIIKY.

O3HauyeHHS MOJBIHHOTO IHTErpaa.

®dopmyna o0uKcIeHHS TOABIHHOTO 1HTerpana no obnacti D .

®opmysa 3aMiHU 3MIHHUX B MOABIHHOMY 1HTETpaJli.

®dopmyiia sskoOiaHa MPH MEPEeXO/l 10 MOJISIPHUX KOOPAUHAT.

®opmyia o6unciIeHHs ol 061acTi D 3 JOMOMOTor0 MOABIHHOrO 1HTErpaa.
®opmyna o0uKCIeHHS 00’ €My HUIIHIPUYHOIO TijIa 3 I0MOMOTOI0 MOIBIHHOTO
1HTerpaa.

®opmya 00UKCIIEHHS IO MOBEPXHI 3 I0IIOMOT0F0 OJBIHHOIO iHTErpaa.
O3HauyeHHs NOTPIMHOrO 1HTETpaa.

®dopmyiia 06UKCIIeHHS MOTPIHHOTrO iHTerpaja mo odaacti V .

®opmyia 3aMiHM 3MIHHUX B IOTPiHHOMY iHTeTrpai.

®opmyia sskobiaHa MU MEePEXo/l 10 UUITHAPUIHUX KOOPAUHAT.

®dopmyiia sskobiaHa MpH Mepexoi 10 chepUuIHUX KOOPHHAT.

®opmyina obunciaeHHs 00’emy obnacti V.

O3HaveHHS KPUBOIIHIHHOTO 1HTErpajia NepIioro pouy.

®opmyiia 06UMCIIEHHS KPUBOJIHIITHOTO 1HTErpasa nepuoro poay, Ko KpuBa
3aJ]aHa TapaMeTPUIHO.

dopmyiia 06UMCIIEHHS KPUBOJIHIITHOTO 1HTErpasa nepuoro poay, Ko KpuBa
3ajaHa pIBHSIHHIM y = hi(X).

O3HaueHHS KPUBOJIHIHOTO IHTErpaia Jpyroro pomiy.

®dopmyra 00UMCICHHST KPUBOJIIHIMHOTO 1HTETpaja APYroro poiay, sIKIo KpuBa
3aJjaHa MapaMeTPUYIHO.

®dopmyra 00UMCICHHST KPUBOJIIHIMHOTO 1HTETpaja APYyroro poiay, sIKIo KpuBa
3a/laHa piBHSIHHAM y = f(x).

9




®dopmyna [pina.

YMOBHU HE3aJIeKHOCTI KPUBOJIHIIHOTO 1HTErpana Bijl IUISAXY iHTeTpyBaHHS.
O3HayeHHs MOBEPXHEBOI0 1HTETpaia MepIIoro poay.

dopmyIa 00UKCIIEHHS TTOBEPXHEBOTO iHTErpaia NepUIoro poay.

O3HaueHHS MOBEPXHEBOI0 1HTErpaia JpPyroro pomay.

dopmyna OOYHCIECHHS TTOBEPXHEBOTO IHTErpaja JIPYroro pojy 3BEIACHHIM
HOTO 70 MOABIHHUX THTETPaiB.

dopmyna OO0YHCIECHHS TTOBEPXHEBOTO IHTErpaja JIPYroro pojy 3BEIACHHIM
HOro J10 MOBEPXHEBOT'0 1HTErpalia NepUIoro Posy.

®opmyna Octporpanacbkoro-I'aycca.

®opmyna Crokca.

O3HaveHHS YUCIOBOTO PSIY.

O3HayeHHS YaCTKOBUX CYM UUCIIOBOTO PALY.

O3zHaueHHS 301)KHOTO YHCIIOBOTO PSITY.

O3HauyeHHs po301>KHOT0 YHUCIIOBOTO PSIY.

O3HaveHHS 3IMIIKY YHCIOBOTO PSILy.

[lepiia o3HaKa MOPIBHSHHS PSIIiB 3 10AaTHUMU YWICHAMH.

Jlpyra o3HaKa MOPiBHSIHHS PAIIB 3 JOJATHUMHY YICHAMH.

O3znaka [/lamambepa 301KHOCTI PSAAIB 3 TOJATHUMH YICHAMHU.

Osnaky Komri 301KHOCTI psiziiB 3 JOJATHUMH YWICHAMH.

IaTerpanpHa o3Haka 301KHOCTI PAIIB 3 TOAATHUMH YICHAMHU.

O3HaueHHs a0COTIOTHO Ta YMOBHO 301KHOTO PSIAY.

Oznaka Jleitbnina 301KHOCTI 3HAKOIIOUEPEKHOTO PALY.

ODyHKITIOHATBFHA TTOCIIIOBHICTh, 301KHA Ta pIBHOMIPHO 301Ha (DyHKI[IOHAIEHA
[IOCJIIJOBHICTb.

O3HaueHHS (QYHKLUIOHAJIBHOTO psmy, 30DKHI Ta piBHOMIpHO 30DKHI
GYHKIIIOHATIBHI PSIIN.

TBepKEHHS PO HEMIEPEPBHICTh CyMH (PYHKIIIOHATBHOTO PSIY.

TBepKeHHS MPO MOYWIEHHE IHTeTpyBaHHS (DYHKI[IOHAIBHOTO PATY.
TBepKeHHS NPo MowIeHHE AU(epeHIII0BaHHS (PYHKIIOHAIBHOTO PALTY.
O3Ha4yeHHS CTETIEHEBOTO PALTY.

®opmynu paaiyca 301)KHOCTI CTEIIEHEBOTO PSAY.

O3HaueHHS OPTOTOHAIBHOI CUCTEMH (PYHKIIIH.

Oznauenns pany dyp’e.

Popmynu koeditieHTiB Pyp’e.

OnuryBaHHs

AHKETY-OIIIHKY 3 METOIO0 OIIIHIOBaHHS SIKOCTI Kypcy OyJie HaJaHO MO 3aBep-
IIICHHIO KYPCY.
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Cxema kypcy “Buina maremaruka”

AJIA cTyaeHTiB cneniaabHocTi F6 — Indopmaniiini cucremu i TexHoJi0rii

I cemecTp
®opma
JisJIbHOCTI
(3aHATTA)* Jiteparypa.**
. *JIeKuis, ’ 3aBaaHH1, Tepmin
T, Tema, I1aH, KOPOTKI Te3H . * Pecypcu B
caMocTiliHa, inTepneT roj BHKOHAHHS
JAUCKYCisl, p
rpynoBa
podoTa)
KIHEIb
1 Martpumi Ta nii 3 HIMHA Jlexmis Hg)’] (31 [6]. 171, 2 IIOTOYHOTO
THKHS
[IpakTuune KiHewp
1 MeTton MaTeMaTHIHOT IHAYKIT | SAHSTTSE 2], [51, [9] 2 MTOTOYHOTO
THXKHS
, KiHeIb
1 Metl“f),[[ ngcca pO3B’sI3yBaHHSA CHUCTEM Texuis [11, [31, [6], [71, > HOTOUHOLO
JIHIAHUX PIBHAHb [10]
THXKHS
[IpakTuune kiHeIp
1 Martpuui Ta 11i 3 HUMU QST [2], [5], [8], [9] 2 IIOTOYHOI'O
THXKHS
KiHEeIb
2 Bu3sHauHUKY KBaJpaTHUX MaTpULb Jlexuis Hg)’] [31. 161, 71, 2 IIOTOYHOI'O
THXKHS
[IpakTuune KiHeIk
2 Meron I'aycca ARSI [2], [5], [8], [9] 2 TTOTOYHOTO
THXKHS
KIHELb
2 OO6epHEeHa MaTpHILIS Jlexmis Hg)’] (31, [61. 7], 2 HOTOYHOI'O
THXKHS
IIpakTuune KiHewp
2 Busnaununku. O0UrCICHHS BUSHAYHHUKIB p [2], [5], [8], [9] 2 IIOTOYHOTO
3aHATTA
THXKHS
. . s KiHeIIb
3 HIHIHHa 3aJIeKHICTh Ta CUCTEMH JIHIMHUX Texuis [11, [3], [6], [7], 5 HOTOUHOTO
PIBHSHB [10]
THXKHS
[IpakTuune KiHewp
3 BusHauHMKY n-ro NOpsAAKy QST [2], [5], [8], [9] 2 IOTOYHOI'O
THXKHS
o ) KiHEeIIb
3 [TpaBuio sziMepa. .3araanI/m PpO3B’s30K Texuis [11, [3], [6], [7], 5 HOTOUHOTO
CUCTEMH JIIHIMHUX PIBHSHb [10]
THXKHS
[IpakTuune KiHewp
3 OO0epHEHa MaTPHIIS ARSI [2], [5], [8], [9] 2 IIOTOYHOTO
THXKHS
KIHELb
4 Bekropu Ha muomuHi i B mpocTopi Jlexuist Hg)’] [31. 16, 171, 2 MOTOYHOTO
THXKHS
ol . . KIHELb
4 .HlHlI/IHa. 3aNieXkHICTh  BekTopiB. Panr | IlpakTuune 121, [51, [8], [9] 2 HOTOUHOLO
MaTpHIIi 3AHATTA
THXKHS
. . KiHeIIb
4 CKanﬂpHI/H/I Ta BEKTOPHHHA JOOYTKH Jlexuist [11, [3], [6], [7], 5 HOTOUHOTO
BEKTODIB [10]
THXKHS
ITpakTuune KiHewp
4 Cucremu NiHIHHUX PiBHAHB p [2], [5], [8], [9] 2 [IOTOYHOI'O
3AHATTA —
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Mimranuit  Ta TOABIWHWIA  BEKTOPHHU

(1], [3]. [6], [7],

Kinenp

JOOYTKH BEKTOPIB Tlexuis [10] :I(;;(;;Horo
KiHeIb
IIpakTuune
KonTtponbsHa poboTa SAHSTTSE [2], [5], [8], [9] :;;;ZHOFO
KiHeIh
IleperBopenns  kxoopamHar.  CHcTeMn Tlexuis [11, [3], [6], [7], HOTOUHOO
KOOpAWHAT [10] TYOKHSE
KiHeIh
.. . [IpakTuune
Bexropu Ha TuTomuHi i B mpocTopi SAHSTTS [2]1, [51, [8], [9] :Z;:;;HOFO
KIHEIb
[psma Ha mIomuHI Jlexmis Hg)’] (31 [6]. 171, IIOTOYHOTO
THXKHS
KiHeIb
. IIpakTuune
IIpsima Ha momuHi SAHSTTSE [2]1, 51, 8], [9] ;II(;;(;‘;HOFO
KiHEeIb
[TnomuHa i mpsiMa y ipocTop Jlexist Hg)’] 31, 161, 17, MIOTOYHOTO
THXKHS
KiHeI[b
. IIpakTuune
IInowmuHa Ta mpsima B IpocTopi ARSI [2], [5], [8], [9] :3;(;;?01“0
KIHELb
Jlinii qpyroro mMopsAAKy Ha TUIOMIHHI Jlexmis Hg)’] (31, [61. {71, IIOTOYHOTO
THXKHS
KiHeIb
. [IpakTuune
Kpusi gpyroro nopsaky ARSI [2], [5], [8], [9] :3;(;;?01“0
. . KiHeIb
BJIaCHlo 3HAQUCHHS Ta BJACHI BEKTOPH Texuis [11, 131, [6], [7], HOTOUHOTO
MaTpuLl [10] B
. . KiHEI[b
BiacHi | 3HQUEHHS Ta BJACHI BEKTOPH [IpakTuune 21, 51, [81. [9] HOTOUHOrO
MaTpHIIi 3aHATTS —
KIHELb
KBasiparuuni popmu Jlexuis Hg)’] [31. 161, 71, MTOTOYHOTO
THXKHS
KIHELb
Ksanmparuuni popmu Tpaiiane 21, [51, [8], [9] MTOTOYHOTO
3aHATTA PR B
KIHELb
IoBepxHi y mpocTopi Jlexmis Hg)’] 3], 161 171, MTOTOYHOTO
THXKHS
KIHELb
KonTtpomsHa poboTa Tpaiirane [2], [5], [8], [9] ITOTOYHOTO
3aHATTA PR
THXKHS
KIHELb
MHOXHHH. Jlexmis [11, [3], [6], [10] [IOTOYHOI'O
THXKHS
MHOXWHHA Ta Aii HaJ HUMHU Mpakirine [2], [5], [9] ﬁ‘:ﬁ:ﬂ;om
3aHITTS TP S
KIHELb
KowmrrekcHi yncna Jlexuis Hg)’] (31 [6]. [71, HOTOYHOI'O
THXKHS
KIHELb
KomrmiekcHi yucna Ta aii 3 HUMH Tpaxruse [2], [5], [8], [9] 1OTORHOTO
3aHATTS THXKHS
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KIHELb

10 | ITocnigoBHOCTI Jlexmis [1], 131, [6],[10] MIOTOYHOT'O
THXKHS
[IpakTnune KiEeTE

10 I'panunug 4ncnoBoi MOCI1A0BHOCTI SAHSTTSL [2], 51, [9] :;;(?{‘;HOFO
KIHEIb

10 | dysKuis oxHiel 3MiHHOT Jlexis [1],[31,[6],[10] MTOTOYHOTO
THKHS
[IpakTuune KiHewp

10 | I'pannns ¢pysKmii oxHiel 3MiHHOT SAHSTTS 2], [51, [9] :Z;:;;HOFO
KIHEIb

11 I'pannns ¢ynskuii. HemepepBHicTh QyHKIIT Jlexis [1],[31,[6],[10] MTOTOYHOTO
THXKHS
IIpakTuune KiEeTE

11 HenepepBHicTh QyHKIT 0HIET 3MIHHOT p 2], [5], [9] ITOTOYHOTO
3aHATTA S
. KiHEeIb

j1 | Andepenuianbhe  umcnens - ymkuii | Lo [1], [3], [6], [10] TOTOYHOTO
ontHi€T 3MIHHOT S
. KiHEIb

11 [Toxigna . GbyHKIT, npaBuna | IIpaktuune 121, [51, [9] HOTOUHOIO
I epeHITIFOBaHHS 3aHATTA TYOKHSE
Tloximai Ta npepeHIiial  BHUIINX KiHewp

12 Al AOEpeHI B Jlexuis [1], [3], [6], [10] [OTOYHOTO
MOPSIIKIB TYOKHSE
Iloxigma HesBHOI Ta mapamerpmyHO | IlpakTHuHe K,

12 A PaMetp p 121, [5], [9] TOTOYHOTO
3amaHoi pyHKIIT 3aHATTA TYOKHSE
KIHEb

12 | IlpaBwuio Jlonitans. ®opmyina Teiinopa Jlexuis [11, [3], [6], [10] MOTOYHOTO
THXKHS
L. . KiHEIb

12 SS)XIHH’] ta audepenuiany  Bumwx | [IpakTuyne 121, [51, [9] HOTOUHOLO
PAAKIB 3aHATTS —
Kiuenp

13 | 3acrocyBaHHs oxinHo1 QyHKii Jlexuis [11, [3], [6], [10] MTOTOYHOTO
THXKHS
IIpakTuune KIHEDb

13 Ipaswno Jlonitans. ®opmyna Teinopa p [2], [5], [9] ITOTOYHOTO

3aHATTA

THXKHS
Haiibinbime i HaiiMeHme 3Ha9eHHS (HYHKIIIT KiHewp

13 . \ UL OYRKIIL - e penia [1], [3], [6], [10] [OTOYHOTO
Ha MpoMiKKy. OmykimicTs rpadika GyHKIii TOKHSE
[IpakTuune KiHewp

13 [ToOynoBa rpagikiB ¢pyHKIIiH SAHSTIS 2], [51, [9] MTOTOYHOTO
THXKHS
3aranpHa cxema JOCHiPKeHHS (YHKITT 1 KiHewp

14 cxema Joemt YHII Jlexuis [1], [3], [6], [10] TOTOYHOTO

noOyoBa ii Tpadika

THXKHS
[IpakTuune KiHewp

14 | KonTponsHa poboTa SAHSTTSE [2], [5], [9] MTOTOYHOTO
THXKHS
KIHELb

14 TTonsTTs QyHKIIT 6araThoX 3MiHHUX Jlexis [1],[31,[6],[10] IIOTOYHOTO
THXKHS
KIHELb

14 Oynknii  OGaratbox 3MiHHMX, oOmacts | IIpakTHune 21, [51. [9] MOTOYHOTO
BU3HAYCHHS, TPAHUIIS 3aHATTS PP THXKHS
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KIHELb

YacTuHHI MOXigHI  Ta udepeHIian .
15 L Audepen Jlexuis [11, [3], [6], [10] 2 [OTOYHOTO
¢yHK1IT 6araTb0X 3MiHHHX
THXKHS
YacTuHHI TOXinHI 1 moBHUH nudepenian | I[Ipaktuune KiEeTE
15 L LT HOEpeHI p [21, [5], [9] 2 HOTOYHOTO
(hyHKIIT 6araTboX 3MiHHHX 3aHATTS
THKHS
YacTrHHI TIOXIOHI Ta ndepeHmianm KiHewp
15 XA JIhCPCHIL Jlexuis [1], [3], [6], [10] 2 [OTOYHOTO
BULIMX Nopsakis. @opmyina Teinopa
THKHS
YacTiHHI TIOXImHI Ta ndepenmianu | I[IpaxTudane KiHewp
15 XA JHGepeH p 121, [5], [9] 2 HOTOYHOTO
BUIINX MTOPSAKIB 3aHATTS
THXKHS
KIHEIb
16 | Excrpemy™m ¢yHKIii 6araTboX 3MiHHIX Jlexis [1],[31,[6],[10] 2 MTOTOYHOTO
THXKHS
[IpakTnune Kinen,
16 | ExcrpeMyM (yHKIil 6araTbox 3MiHHUX P [2], [5], [9] 2 HOTOYHOTO
3aHATTA
THXKHS
Haii0inpiie Ta HaWMEHINE 3HAYCHHS Kinen,
16 . . Jlexist [1],[31,[6],[10] 2 IIOTOYHOTO
¢byHKILIH 6araTh0X 3MIHHHX
THXKHS
[IpakTnune kiHeIh
16 | KonrponpHa poboTa 2
P p ARSI [2], [5], [9] 2 TIOTOYHOTO
THXKHS
II cemecTp
®opma
JisJILHOCTI
3aHATTA)* .
(* . ) JlitrepaTtypa.** .
. JIeKILis, " 3apnanns, | Tepmin
Tux. | Tema, i1aH, KOPOTKi Te3n . Pecypcn B
camocriiiHa, | . . roa BHKOHAHHS
. inTepHeTi
TUCKYCisl,
rpynoBa
podoTa)
IlepricHa. HeBu3HaueHuit inTerpan i iforo KiHeIb
1 BJIacTUBOCTI. TaONHIIsT OCHOBHUX HEBHU3HA- Jlexmis [1], 31, [6],[10] 2 MIOTOYHOT'O
YCHHX iHTETPaIiB. THXKHS
. . KiHeIb
I'padixu HKIIH B noyisipHux | [Ipaktuune
1 pag by P p 121, [5], [9] 2 TOTOYHOTO
KOOpAWHATAX 3aHATTS
THXKHS
OCHOBHI MeTOAU IHTErpyBaHHA: IHTE KiHewp
1 A frerpy P Jlexris [11,[3],[6], [10] 2 MMOTOYHOTO
IPyBaHHS YaCTHHAMH 1 3aMIHOKO 3MiHHOT
THXKHS
. . KiHEeIIb
OOuucneHHs HEBH3HAYCHUX IHTerpamiB | I[IpakTHuHe
1 . . [2], [5], [9] 2 IOTOYHOI'O
0e3mocepeIHbO Ta 3aMiHOK0 3MIHHHX. 3aHATTS
THXKHS
KIHELb
2 IHTerpyBaHHst parioOHATBHUX (QYHKILIH. Jlexris [1]1,[31,[6],[10] 2 IIOTOYHOTO
THXKHS
IIpakTuune KiHewp
2 [HTerpyBaHHs yacTUHAMHU. p 2], [51, [9] 2 IIOTOYHOTO
3aHATTS
THXKHS
InrerpyBanus HaWIpOCTIMHIX KiHelb
2 TPUTOHOMETPUYHUX Ta IppallioHATBHUX Jlexmis [1], 131, [6],[10] 2 IIOTOYHOIO
(hYHKIIH. THXKHS
[HTerpyBanus 00oBo-parioHanbHUX | [IpakTudne Kinen,
2 'PYE o P p 121, [51, [9] 2 [0TOYHOTO
(hyHKIIH. 3aHATTA
THXKHS
Bmsnauenuit interpan. ['eomerpuuyHmi KiHeIb
3 3MICT BHU3HA4YeHOro iHTerpaia. dopmyna Jlexis [1],[31,[6],[10] 2 MTOTOYHOTO
Hrrorona-Jlen6Hima. THXKHS
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KIHELb

IHTerpyBanus UrOHOMETpHYHNX Ta | [IpakTuune
i all;li)gﬁanbﬂnx (;P HKITI P I;aH)ITTH 2], 31, 1] HTOTOMHOTO
PP Y ) THKHS
3aMiHa 3MIHHOI Ta  IHTErpyBaHHS KiEeTE
[HTCTPYB Jlexuis [1], [31, [6], [10] [OTOYHOTO
YaCcTHHAMHY y BU3HAUCHOMY IHTEIrpaJIi. YOS
. . KiHeIb
OOuncneHHs BHU3HAYeHHWX iHTerpaiiB 3a | IlpakTumane
o [2], [5], [9] MTOTOYHOTO
thopmymnoro HetoToHa-JleiOHima. 3aHATTS
THXKHS
3acToCcyBaHHS BH3HAUYEHOIO IHTErpayiia 10 KiHewp
y . p Tlexuist [1], [3], [6], [10] HOTOYHOTO
obumceHHs o Qiryp. TYOKHSE
OOuncneHHs  BU3HAYCHHWX  IHTETPAJiB Mpaxmidie KIHEIb
[IITXOM 3aMiHM 3MIHHOI Ta 1HTErpYBaHHS . [5], ITOTOYHOT'
oM 3a 3MIHHOI Ta 1HTE a I;aHHTTH 2], [5], [9 OTOYHOTO
YaCTHHAMHU. THKHS
3acTocyBaHHS BH3HAYCHOTO IHTErpajia JIo KiHeIb
oOumcieHHs 00’eMy Tina oOepTaHHS, Jlexmis [1]1, [3],[6],[10] ITOTOYHOTO
JIOBKUHU JAYTH KPUBOI.. THKHS
3acTocyBaHHS BH3HAYCHOI'O IHTErpaja JI0 paxuase KiHEIb
oOumcieHHs 1ionr ¢iryp, o0’emy Tina EaHSITTH [2], [5], [9] MMOTOYHOTO
0o0epTaHHs, TOBKUHHU IyTU KPUBOI. THKHS
.. N Kinenp
Hernacui inTerpamu. 301KHICTH HEBIAc- . 1
. . . . Jlekris [1]1, [3], [6], [10] IIOTOYHOTO
HUX iHTerpamiB. O3HaKH 301KHOCTI. TYOKHSE
. . . KiHeIIb
HocmimkenHs 30DkHOCTI Ta oOumcneHHs | I[lpaktuaHe
. . [2], [5], [9] IIOTOYHOTO
HEBJIACHUX IHTETrpaiB 3aHATTSA
THKHS
JdudepennianeHi  piBHAHHSA  IIEPIIOTO KiHeIb
nopsAKy.PiIBHSHHSA 3 BiIOKpEMITFOBAaHUMHU Jlexis [1], [4], [6],[10] TTOTOYHOTO
3MIHHUMH. THKHS
KiHeIb
IIpakTuune
Konrposbha poboTa. 21, [5], [9 MMOTOYHOTO
™ p SAHSTTS (21, (5], [9] noto!
OpuopizHi Ta JiHIAHI AudepeHIiianbHi kiHeITh
HOPI JHGEpeH Tlekuis [1], [4], [6], [10] HOTOYHOTO
PIBHSHHS TIEPIIOTO MOPSIIKY. —
Po3B’s3yBanHs audepeHiiialbHuX piBHIHD | [IpakTHuHE KiHewp
3B A3y per! p P 121, [5], [9] [OTOYHOTO
3 BIIOKPEMITIOBAHUMH 3MIHHUMH 3aHATTS
THOKHS
KIHELb
PiBHsIHHS B TOBHHX nu(epeHIIianax. Jlexis [1],[4],[6],]10] MTOTOYHOTO
THKHS
s . C .y KiHeIlb
Po3’si3yBanHs onmHOpiAHWX Ta diHIKHUX | [IpakTHuHe
. [2], [5], [9] IIOTOYHOTO
PIBHSHB. 3aHATTSA
THKHS
PiBHsAHHSA BUIIUX MOPSIKIB 1o KiHewp
p ’ Jlexis [1], [4], [6],[10] ITOTOYHOTO
JIOITYCKAIOTh TIOHIKEHHS MOPSIKY. -
Po3p’s3yBaHHA  piBHAHP B  TOBHHUX .
nudepeHIiamax Judepennianphi | [Ipaktuune KIHCIb
Haep ' pe p 121, [5], [9] HOTOYHOTO
PIBHSHHS  BUINMX  IOPSOKIB, IO 3AHATTS —
JIOITYCKAKOTh ITOHM)KCHHSI OPSIIKY.
e . . .. KIHELb
JliniiHi nudepeHItianbHi pIBHIHHS 71 -TO .
hep PIBH Jexuis | [11, [4], [6], [10] [OTOMHOTO
MIOPSIAKY 31 3MIHHUMHE KOE(illi€HTaMH. YK
Po3p’si3yBaHHS JIHIMHUX OJIHOPITHHX Ipakridme KiHeIb
JudepeHIiaTbHIX  PIBHSIHb  BHIIHAX EaHSITTSI 2], [51, [9] [IOTOYHOT'O
MIOPSI/IKIB 31 CTAIMMU Koe(illieHTaMu THXKHS
JliniiiHi  omHOpimHI  AUQEepeHIATbHI KiHEeIb
PIBHSHHS 71 -TO TIOPSIAKY 31 CTAIMMH Jlexmis [11, [4], [6], [10] [IOTOYHOI'O
KoedirieHTamu. THXKHS
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Po3B’s13yBaHHs JIIHIHHUX HEOTHOPITHUX KiHeIlb
- . IIpakTuune
8 JudepeHIliaTbHUX  PIBHSIHD  BHIIHUX SAHSITTSL 2], [51, [9] IIOTOYHOIO
MOPSIAKIB 31 CTAIMMU Koe(illieHTaMu THXKHS
JliniiiHi HeomHOpPiAHI AUEpCHINATBHI KiHeIh
8 PIBHSHHS 71 -TO TOPSAKY 31 CTaIMMH Jlexmis [11, [3], [6], [10] MOTOYHOTO
Koe(illi€eHTaMH. THXKHS
[IpakTnune KiEeTE
8 KonrponbHa poboTa. 21, [51,[9 MOTOYHOTO
TpoLHa p pae T | 21, 151, 19]
THXKHS
Tlonsilini  iHTerpajd. O3HAYE€HHSI Ta KiEeTE
9 HTCTPATH. Jexuis | [1], [3], [10] MOTOUHOTO
BJIACTUBOCTI MOJIBIHOTO iHTETpaa.
THXKHS
[IpakTnune Kinen,
9 OO0uuceHHs NOABIMHUX iHTErpaiB. P [2], [5], [9] HOTOYHOTO
3aHATT
THKHS
. . KiHeIh
OOuncneHHs  TOABIMHOTO  iHTErpaa. .
9 . . i . . Jlexis [1], 3], [10] [IOTOYHOI'O
3aMiHa 3MiHHHX Y TIOABIHHOMY iHTerpaiti.
THKHS
3aMiHa 3MIHHHX Y TOABIHHOMY iHTErpaUi. KiHeIb
VIV [IpakTuune
9 IloaBiiiHuii  iHTerpax B  MOJSIPHUX ARSI [2], [5], [9] TTOTOYHOTO
KOOpJAWHATAX. THXKHS
[oTpiitHi  iHTerpamu. O3HAYCHHSI Ta keI,
10 p HTerpatt. - Jlexuis [1], [3], [10] TOTOYHOTO
BJIACTUBOCTI MOTPIHHOIO iHTErpaa.
THXKHS
KiHEI[b
.y . [IpakTnune !
10 3acTtocyBaHHs MOABIHHOTO iHTErpaa. 21, [51, [9] IIOTOYHOTO
3aHATTS
THXKHS
OOuuciieHHs  HOTpPIMHOro  iHTerpaia kiHeIp
10 . . piH . rpaja. Jlexuis [11, [3], [10] IIOTOYHOI'O
3aMiHa 3MIHHHX Y TIOTPIHHOMY IHTETpati.
THXKHS
IIpakTuune KiHeIk
10 | OGuucieHHs MOTPIHAUX IHTETPAiB. p 2], [51, [9] MTOTOYHOT'O
3aHATTA
THXKHS
KIHELb
11 3acTocyBaHHS OTPIHHOTO iHTETpaa. Jlexis [1], [3], [10] IIOTOYHOTO
THXKHS
3aMiHa 3MIHHHX Y TOTPIHHOMY iHTErpaUi. KiHeIb
VIV [IpakTuune
11 [otpiitauii iHTETpam B CQEpUIHUX Ta ARSI [2], [5], [9] IIOTOYHOTO
ITIHAPHYHUX KOOPAUHATAX. THXKHS
KpuBoniHiliHI iHTErpaJii MHepuioro Ta —
JPYTOro pojay. 3B’SI30K MK KpPHUBOJIiHI#H- .
11 | Abyroro poiy P Tlekuis [4], [10] HOTOYHOTO
HUMH IHTErpajlaMd MEpIIOr0 Ta IPYyroro
THXKHS
poay.
KIHELb
IIpakTuune
11 Kontposasaa poboTta. 2], [5], [9 MTOTOYHOTO
P p sansrrs | 23 131191
THXKHS
®opmyna ['pina. YMOBH He3aJIeXKHOCTI Kittews
KPUBOJIHIHHUX IHTETpaliB BiJ [UIAX .
12 <P P A Y Jlekrist [4], [10] IIOTOYHOTO
IHTETpYBaHHS. 3acrocyBaHHA
oy . . THXKHS
KPHUBOJIIHIHHUX IHTETPaTiB.
KIHELb
oy . . IIpaxkTuune
12 OO0uuceHHs KPUBOJTIHIHHNX IHTETPAiB. [5], 9] IIOTOYHOTO
3aHATTS
THXKHS
[loBepxHeBi iHTErpajMi NEpIIOTO Ta KiHelb
12 | mapyroro poiy. 3B’I30K Mi>k HOBEPXHEBHUMHU Jlexuist [4], [10] IIOTOYHOI'O
IHTEerpajaMy MepIIoro Ta APyroro pomy. THXKHS
KIHELb
MTOTOYHOTO
sy . . IIpakTuune
12 3acTocyBaHHS KPUBOMIHIMHHUX iHTETpaliB. SAHSITS [5], 9] THXKHS
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®opmynu Octporpagcekoro-I'aycca i

Kinenp

1 Crokca. 3acTocyBaHHSI  TOBEPXHEBHX Jlexmis [4],[10] IIOTOYHOIO
iHTErpaiis. TUXKHS
KiHeIb
. . IIpakTuune
13 OOuHCIICHHS TOBEPXHEBUX 1HTETPAIIB. [5]1,19] IIOTOYHOTO
3aHATTS B
KiHeIh
13 Teopist moms. Jlexmis [4], [10] MTOTOYHOTO
THKHS
KiHeIh
. . [IpakTuune
13 3acTocyBaHHS IOBEPXHEBHUX iHTETPAIiB. [5], 9] MTOTOYHOTO
3aHATTS TYOKHSE
YucnoBi  psgun. HeoOximHa  ymoBa KiHels
30DKHOCTI. Psinm 3 momaTHUMU dieHaMU. .

14 UM 3 00 : Jlexist [1], [31, [6], [10] [OTOYHOTO
Osznaku nopiBHsHHS, Jlamambepa, Ko, YK
iHTerpaJibHa O3HaKa.

IIpakTuune KiHeIp

14 | KouTponsHa pobora. 21, [51, [9 MIOTOYHOT'O
D P SAHSTTSL [2], [5]. [9] noro
3HaK03MiHHI psiau. AOCOIIOTHO Ta YMOBHO Kinen,

14 AaKo: P y Jlexuis [11, [3], [6], [10] TOTOYHOTO
301KHI YHCIIOBI PSIIIH. —

. . . . KiHeIb
Yucnosi psimu. JocmimkerHs 30bkHOCTI | [IpakTiune
14 qHCHOBHXp mu. Jlocmin p 121, [5], [9] [OTOYHOTO
PAAIB 3 JOJATHUMH WICHAMH. 3aHATTA TYOKHSE
IouarTs (QyHKIIOHAIEHOI TOCTITOBHOCTI KiHewp

15 DYHKL . Jlexis [4], [6], [10] IIOTOYHOTO

Ta PYHKIIOHATIBHOTO PSY. TYOKHSE
. KiHeIh
3nako3MiHHI psan. AOcomoTHa Ta yMoBHa | [IpakTiuHe !

15 301KHICTh YHCIIOBUX i 2], 131, 1% HOTOHHOTO

PAMIB. 3aHATTA -
Crenenesi psiiu. BnacTuBocTi cTeneHeBUX Kinen,
15 . DA Jlexuis [11, [3], [6], [10] IIOTOYHOI'O
PANIB. THKHS
. . KiHeIIb
CreneneBi psgu. Psagu  Teiinopa ta | Ilpaktuune
15 | voaer AR A p P [2], [51, [9] MOTOYHOTO
peHa. 3aHATTS —
Posknan ¢yHkuiit y crenenesi psiau. Paau KiHeI
16 Sltal QyHiin y . FA1 Jlexuis [1], [31, [6], [10] [OTOYHOTO
Teiopa Ta MaknopeHa. B
[IpakTuune KiHewp

16 Psnu @yp’e. 51,19 MIOTOYHOT'O
mu Pyp SAHSTTS [51, [9] noro!
TpuroHOMETpUYHUI pAn i HOro OCHOBHI KiHeIb

16 BiaactuBoctTi. Pag ®yp’e. Koeodimientu Jlekuris [4], 6], [10] IIOTOYHOIO
psany ©yp’e. 30ikHICTD psigy Dyp’e.. THXKHS

[IpakTuune KiHewp

16 | KontponsHa pobora 21, [51, [9 MMOTOYHOTO

™ p SAHSTTSE (2], [5], [9] notou!
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