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IIporpamosi Bumoru — 2019
00 0epiHcasno2o icnumy 3 Mamemamuku ma inghopmamuxu
(oceimmuiii pisenv — 6axanaep)
Hanpam niocomoexu “lIIpuxknaona mamemamuxa”

MaTeMaTHYHHI aHAJI3

MHuoX1Ha IIACHUX Ynces. Y IOPSIAKOBAHICTh, MIITbHICTh, TOBHOTA MHOKMHHM JIIACHUX YHUCET.

UwucioBa mociiIoBHICTh. ['paHuIls mociijoBHOCTI. BracTBOCTI 301KHUX MOCITIIOBHOCTEH.

HeckinuenHo maiii i HECKIHYEHHO BEJIMKI TOCIIJOBHOCTI, CHIBBIIHOIICHHS MK HUMH. Jlemu mpo

HECKIHUYEHHO MaJti. ApupMeTUYIH1 BJACTHBOCTI IPAHMIIh YNCIOBUX MOCIIIIOBHOCTEH.

MounoTtonHi nocinigoBHocTi. Yucno Einepa. BepxHs Ta HYKHS TPaHMIIS YUCIOBOT MTOCITIIOBHOCTI.

BianmosinHicTe, BinobpaxeHHs, pynkitis. Crocobu 3anannsa. Buam ¢yHKIii.

Oznauenns rpanuii ¢yakuii 3a ['eitne Ta Komri. ExBiBaneHTHICTH 03HaueHb. OCHOBHI BJIaCTUBOCTI

rpanuii  QyHkmii B Toumi. OnpHOCTOpOHHI TpaHuii GyHKmI B Toull. BusHayHi TpaHuUI:
. X

lim 222 =, lim(1+1J —e.

x>0 x X0 X

HenepepBhicte ¢yHkuii B Touni. Pi3Hi o3HaueHHs. OJHOCTOPOHHS HEMEPEPBHICTH 1 ii 3B’S30K 3
HENepEepBHICTIO B ToUlli. BnacTuBocTi HenepepBHOi GyHKii Ha Biapi3Ky. Teopemu bonbsriano-Komri,
Beitepmrpaca, Kanropa.

3amayi, AKi TPUBOJATH 10 TOHATTS MOXiAHOI. O3Ha4YeHHS MOXiAHOI. TaOJHI MOXiTHIMX OCHOBHHUX
enemeHTapHuX (yHKid. ['eomerpuynmii Ta MexaHiuHui 3MicT. [IpaBuia BiAIIyKaHHS TMOXIiJHHX.
[MToxigHa KOMIO3UINT PYHKIIIH.

3acTocyBaHHS MOXIAHOT 10 JOCHIDKEHHS (PYHKIT Ha CTaJliCTh, MOHOTOHHICTb.

. JlokanpHuit exctpemyMm ¢yHkuii. HeobxinHa ymoBa. JlocTaTHi yMOBH e€KCTpeMyMy. 3HaXOJDKEHHS

HANOLTBIIOrO 1 HAWMEHIIOTO 3HAaYeHHs (DYHKIIIT Ha BiZIPi3Ky.

Hanpsim onmyxiocti rpadika ¢ynkmii. JoctatHi ymoBu. Touka mneperuny. HeoOximHa ymoBa
neperuny. JlocratHi yMoBH.

[lepBicHa ¢yHkiis (Heo3HaueHui iHTerpan). HalmpocTimi BiaacTUBOCTI. TaOMUIT OCHOBHHX
iHTerpaniB. MeTo iHTerpyBaHHs YacTUHAMHU. MeTO/1 3aMiHH 3MiHHHX, METOJI IT1ICTAHOBKH.
InTerpan Pimana. HeoOximna ymoBa. Kputepiit inTerpoBanocti ¢yHKiii Ha Bimpizky. Kmacu
iHTerpoBanux QyHkiii. Teopema HeroTona-JIen6nina.

OcHoOBHI 3acTocyBaHHs iHTerpasia PiMaHa (3Haxo/pKeHHS TIONI, 00’€MiB, JOBXKHH OYT; TUIOII
MOBEPXOHb 00epTaHHs; (i3UyHI 3aCTOCYBaHHS).

HesnacHhi inTerpanu nepmoro i apyroro poay. Kpurepii 301kHOCTI HeBIacHUX iHTerpaiiB. O3HaKH
301KHOCTI HeBJTacHUX iHTerpaiiB. O3naka Abens, Jipixie.

®yHk1ii 6aratbox 3MiHHUX. ['panullsd, HenepepBHICTh. BiacTuBocTi HenepepBHUX (PYHKIIIi.
Yactuaai moximHi, audepeHmiioBanictb (QyHKIi Oararbox 3MiHHMX. JlocTtaTHs yMmoBa
mudepentiiioanocti. dudepenmian dynkmii. [IpaBuna nudepeniiroBanHs.

Uwucnoni psau. 301kH1 unciosi psau. HeoOxinHa ymoBa 301kHOCTI. Kpurepiit 301KHOCTI YHCIIOBOTO
psany. O3Haku TOpiBHSHHS. [HTerpangpbHa O3HaKa 30DKHOCTI YMCIOBOTO psaxy. O3Haku 301KHOCTI
JOJIaTHUX PpAiB. AGCOIOTHA Ta YMOBHA 301KHICTh YHUCIIOBOTO PSY.

CrenieneBi panu. Paniyc 36ixH0cTi. O6snacTh 301KHOCTI cTeneHeBoro poxay. Psan Teitnopa. Poskinanu
OCHOBHHUX €JIeMEHTapHUX (QYHKIIiH B psia Teinopa.

Jlimepamypa:
Bbyrpos {.C., Hukonbckuit C.M. luddepenumansnoe u uHTerpanpuoe ucuucienue. — M.: Hayka,
1980.
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Banarac B., ['mn36ypr B., Manbsko B. u ap. Marematuueckuii ananus. — M.: Utoru BUHUTHU 22,
1984. — 256 c.

Hemunosuu B.I1. 3aiaun 1 ynpakxHeHus 1o MareMaTuueckoMy aHanuzy. — M.: Hayka, 1972.
M3aauk B.K. Marematuunuii ananis. — K.: Buia mxoia, 1995.

HoporosieB A.51. Maremarnunuii anaimis. — K.: JIn6ige, 1993. —Y.1. — 320 c.

HoporosiieB A.S. Marematnunuii anainmis. — K.: JIu6igs, 1993. —U.2. — 304 c.

HMroxenkoBa JI.I., Komecauk T.B., JIsmenko M.S., Muxanin I'.0., kiae M.I. MaTtemaTnuHuiA
aHaji3 y npuKiajax i 3agavax. — K.: Buma mkosa, 2002-2003. — Y.1-2.

3abomnoupkuit M.B., Ctopox O.I'., Tapactok C.I. Matematnunuii anamniz. — K.: 3nanns, 2008.
3opuu B.A. Marematuueckuii ananu3: B 2 T. — M.: Hayka, 1981-1984.

. Uneun B.A., CagoBanunii B.A., CennoB b.X. Maremarnueckuii ananu3. — M.: Hayka, 1979. — 720

C.

Kynpssues JI.JI. Kypc maTtematrnueckoro ananuza. — M.: Beicur. mik., 1981. — T.1,2.

Jlunman bepc. Maremarnueckuii ananus: B 2 tomax. — M.: Beicias mikona, 1975.

JIsmko U.U., bospuyk A.K., I'ait S.I'., Kanaiina A.®. Marematuueckuii ananus: B 3 4. — K.: Buma
k., 1983.

Huxonbsckuit C.M. Kypc marematnueckoro ananusa. — M.: Hayka, 1990. — T.1. - 528 c.
Huxonbsckuit C.M. Kypc marematnueckoro ananusza. — M.: Hayka, 1990. — T.2. — 544 c.

[TuckynoB H.C. luddepennmanboe 1 MHTErpaibHOE MCYHCIIeHHEe s BTy30B. — M.: Hayka, 1965,
1970.

Pyaun V. OcHoBbl MaTemaTuueckoro ananusa. — M.: Hayka, 1982. — 520 c.
Ouxrtenroneiy ["M. Kypc muddepennmnansnoro u mHTerpaigpHoro ucuucienus. — M.: Hayka,
1969. - T.1-3.

Ikine M.I. Marematnunuii anamnis. — K.: Buma mkoia, 2005. — Y. 1-2.

AudepenuianbHi piBHIHHS.

JudepentiianbHi piBHIHHS EPIIOTO MOPSJIKY:

OpnHOpiaHI pIBHSHHS Ta 3B1JIHI IO HUX.

PiBusinus B moBHUX nudepenitianax. [HTerpyBaibHUii MHOKHUK.

JliHiliHI pIBHSHHS Ta 3BiJHI 10 HUX.

PiBHsAHHS, HE PO3B’sI3aHi BI/IHOCHO MOXiAHOI.
JliniiHi qudepeHItianbHi piBHIHHS BUIIUX MOPSIIKIB:

PiBHSIHHS, SIKI TOMTYCKAIOTh 3HWKEHHS TTOPSJIKY.

JliHiiiHI OAHOPIHI PIBHSHHSA 31 CTAIMMHU KOE(il[ieHTaMu.

Jlinifini  HeomHOpimHI pIBHSAHHS (MeTox Bapiamii JOBUIBHMX — CTalUX, METOJ

HEBM3HAYECHUX KOE(IIIEHTIB).

JliniiiHi OAHOPIIHI PIBHSHHS JPYTOTO MOPSIKY 31 3SMIHHUMU KoedilieHTaMu.

Jimepamypa:

xine M.1., Jletidbypa B.M., Camycenko [1.®. ludepenmianbhi pisasuus. — K.: Texnika, 2003.
Camoiinenko A.M., Ilepectiok M.O., ITapactok [.O. dudepentianbui piBasas. — K.: JInbine, 2003.
Kpuomes C.A., Ilepectiok M.O., bypum B.M. Jludepenmianshi Ta iHTerpanbHi piBHIHHI. — K.:
JInbine, 2004.
Ioii T.I1., Maxwueit O.B. IudepenuiansHi piBHsHHA. — [Bano-DpankiBebk: CimMuk, 2012.
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INonosatwii }0. 1., Kupunua B.M., Jlapentok C.I1. ludepenmianshi piBasHHs. — JIbBiB: JIHY iMeni
IBana ®panka, 2011.

PiBHSIHHSA 3 YACTHHHUMM HOXiTHUMHU

PiBusinus MmaTematuuHoi (izuku. Knacudikaiiis 1iHIHHUX pIBHSIHB IPYroro NOPSIAKY B TOUIIL.

[TocTaHoBKa OCHOBHMX KpaloBHUX 3a/1ay. KopekTHICTH 3a7ad.

3amaua Komri nnst piBHsiHHA cTpyHu. @opmyna [lamambepa.

MeToau mapHOTo 1 HEapHOTO MPOJAOBKEHHS B 3a/1ayax JjIsl HalmBOOMEKEHO1 1 00MEeXEHO1 CTPYHH.

Meton @yp’e po3B’si3aHHS MilIaHUX KPaHOBUX 3a/1a4 JIJIsl PIBHSHB CTPYHH 1 TETUIOTPOBIAHOCTI.
Jimepamypa:

[Tepectiok M.O., Mapunens B.B. Teopis piBasab maTemaTuunoi ¢izuku. — K.: JIuGigs, 2001.

IBanyoB M.I. Betyn 1o Teopii piBHSAHB Y yacTUHHMX noxiguux. — JI.: Tpiaga mmoc, 2004.

Muxiun C.I'. YpaBaenust maremarudeckoi ¢pusuku. — C-116.: Jlans, 2002.

Bnagumupos B.C. YpaBaenus matemarnueckoit ¢pusuku. — M.: Hayka, 2003.

TuxonoB A.H., Camapckuii A.A. YpaBHeHus maremarudeckoi ¢pusuku. — M.: Hayka, 1951.
[TerpoBckuit N.I'. JIekiuu 00 ypaBHEHHSIX C YaCTHBIMU TIPOU3BOIHBIMU. — M.: TUDMII, 1961.

Muxaiinos B.I1. Iuddepeninanpaple ypaBHEHHSIX B YaCTHBIX POoM3BOHBIX. — M.: Hayka, 1976.

YucJioBi MeTOIH

YTouHeHHs HaOMWKEHUX 3HA4YeHb KOpeHIB piBHsAHHA f(x) = 0 MeTomamMu XOpA, MOTHYHUX.

I'eomerpuuna imoctpariis. biok-cxemu MeToiB.

YTouHeHHs HAOIMKEHUX 3HAUYEHb KOpPEHIB PiBHAHHA f(x) = 0 mertomom irepamiid. ['eomerpuuna

umoctparis. biok-cxema metony. JloctaTHs yMoBa 301kHOCTI MeToty iTepariil. OmiHKa HOXHOKH.

Knacudikamiss MeTomiB po3B’sI3yBaHHS CHCTEM JIIHIWHUX anreOpaidyHUX piBHAHb. TOYHI MeTOIU

po3B’si3yBanns CJIAP. Po3p’szyBannst CJIAP metomom ["ayca. YTouHEHHS pO3B’A3KiB, OJepKAHUX

[IUM METOJIOM.

Po3B’si3yBaHHs cucTeM JiHIMHUX anreOpaiyHuX pIiBHSHB METOAOM iTeparii. [loctaTHs ymoBa

301kHOCTI MeToy. OLiHKa HAOIMKEHHS.

[locranoBka 3amaui iHTepmossnii. ['eomerpuuna imroctpamis. [HTEpHoNALiiHI MHOTOWICHU

Jlarpamxka i HeroTona. OmiHka moxuOox.

ITocTanoBka 3ajadi YMCIOBOrO IHTerpyBaHHs. YucioBe iHTerpyBaHHs (yHKIII MeTonaMu

NPSIMOKYTHHKIB, Tpanetii, mapadosn (Cimmncona). [ToxuOku nux MeTomiB.

Meton Eiinepa ta fioro moaudikaii po3s’si3yBanHs 3a1a4i Komri st 3BudaiftHux nudepeHiiaaibHIx

PiBHSIHB TepIIoro nopsaky. Po3paxynkosi ¢popmymu. ['eomerpuuna imoctpaiis. biok cxemu.
Jimepamypa

M. A JIsmenko, M.C.I'onoBans. Yucenbni metoau. — K.: JInbige, 1976. — 368 c.

. Heremuk I'. YucensHi MmeToau. — JIbBiB: Bumasanunii nentp JIHY im. 1. ®panka, 2004. — 408 c.

Hemunosuu b.I1., Maporn U.A. OcHOBBI BbUMCIUTENbHONH MaTemaTuku. — M.: Hayka, 1970. —
664 c.
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AJIredpa Ta reomMerpis

Pi3Hi cnocoOu 3amaHHS TpSMHUX Ta IUIONIMH B TpOCTOpl. B3aemMHe po3MillleHHS JBOX MPSMUX,
MPSAMO]1 Ta IUTOUIWHHU.
BekTopHuii i Mimanuit 1006yTKu. IX BIacTHBOCTI i 3aCTOCYBaHHS.
JliniiHa 3aMeXHICTh Ta paHT CHCTEMH BEKTOPIB.
BexTopHuii mpoctip, HOoro po3mipHicTh 1 6a3uc.
JliniiiHi onepatopu MIWCHUX BEKTOPHHUX MPOCTOPIB.
BriacHi BekTopu Ta BiIacHi ynca JIHIHHUX OMEPaTOPIB.
Metou po3B’A3yBaHHs CUCTEM JIIHIIHUX PIBHSHb.
OcHoBHI anredpaivHi CTPYKTypH.
Jimepamypa:
binoycosa B.II. i in. Ananituuna reometpis. — K.: Buma mkomna, 1973.
3aBano A.B. Kypc anre6pu. — Kuis: Buma mkosna, 1986.
Kypom A.T'. Kypc Beiciieit anredpol. — M.: Hayka, 1965. —471c.
®danees [.K., Comunckuii U.C. CoopHUK 3a1a4 o Beiciiel anredbpe. — M.: Hayka, 1964. — 304c.

Teopist aaropuT™MiB i MaTeMaTHYHA JIOriKka

Mammuna Tropinra. CriocoOu 3aaHHs.

PexypcuBHi ¢pynkii. Te3u Upua.

Hopwmanehi anroputmu Mapkosa.

ANTOPUTMIYHO HEPO3B’sI3HI 3a/1a4i.

UYacosa i eMHICHA CKJIQHICTh MAIIMHK TIOpiHra Ta HOPMAJIbHHUX alropuTMiB MapkoBa.

Metoan onTuMizamii i JOCTiKeHHS onepalii

[TocTaHOBKH 1 BJIaCTHBOCTI 3a/1a4 JiHiitHOrO mporpamyBanus (JIIT).
TeopeTndyHi OCHOBU CUMILIEKC-METOY po3B’sa3yBanHs 3a1a4 JIIT.

[TocTanoBka aBoictoi 3anayi JITI. OcHOBHI TeOpeMH TBOICTOCTI.

TeopeTnyHi OCHOBHU JIBOICTOTO CHUMILIEKC-METOAY O3B’ si3yBaHHs 3anay JIIT.
[TocTanoBka 1 BiracTuBOCTI TpaHcnopTHOi 3aaa4i JIIT 3a kpuTepiem BapTOCTI.
TeopeTnyHi OCHOBM METO/IY TIOTEHIIIAJIIB PO3B’AI3YBaHHsI TPAHCIIOPTHOT 3a/1a4i.
Llinouuncnosa 3agaya JII1. Tpu anropurmu meroay [omopi.

3amaya 1poOOBO-IIiHIHHOTO porpamyBaHHs. Metoj 3BeaeHHs Ao 3anayi JIIT.

. 3ajaua HemiHiitHOTO MporpamyBaHHs. HeoOXiaH1 1 1OCTaTHI YMOBU €KCTPEMYMY.
. [TocTanoBka 6ararokputepiitHoi 3ana4i npuiHATTS pimeHs (3I1P). [Tapeto-ontumanshi

(edextusHi) 1 Crelitep-onTuMaibHi (c1adko eeKTUBHI) pO3B’A3KH.

. Meroau MmakcuminHoi 3ropTku (I'epmeepa) Ta rooBHOTO Kputepito 1 Oaratokpurepiiinoi 3I1P.
13.
14.
15.
16.

MeToau niHiIHOT 3rOpTKH Ta Jekcukorpadiunoi onTumizallii ams 6araroxpurepiitaoi 311P.
Teopis irop. MatpuuHa rpa 3 CiJyIOBOIO TOYKOIO.

Mimani ctparerii B MaTpuyHHX irpax. Teopema ¢on Helimana npo miHimMakc.

Irpu 3 mpupopaoro. [IpuitHATTS pillieHb B yMOBaX PU3UKY i MOBHOI HEBU3HAYECHOCTI.

Jimepamypa
1. Herenuk I'.I'". Jliniitne nporpamyBanss. — JIpBiB: B-B0o CBIiT, 1998. — 215 C.
2. Tlonos KO /., Tionta B.1., llleBuenko B.I. MeToau omtumizamii. — K., 2003. — 215 c.
3. 3aituenko FO.I1. Hocmimkenns onepaniii. — 7-e Bua. — K.: Cioso, 2006. — 816 c.
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4. Crenantok B.B. MeTtonu matrematuyHoro nporpamysanss. — K.: Buma mikona, 1977. — 272 c.
5. Moxmstayk M.IT. Bapianiiine uncnenns. Excrpemainbhi 3amadi. — K., 2003. — 380 c.

6. Moxmstayk M.IL., AAmuenko P.€. Jlekuii 3 Teopii BuOOpy Ta mpuitHATTS pimeHs. — K., 2007. —
258c.

7. Bonommuu O.®., Mamenko C.O. Mogaeni Ta MeToau NpUUHATTA pimeHb: Hapd. moci0. —
K.: BII KV, 2006. - 336 c.

IIporpamyBaHHSs

OcHoBHI Tunu naHux. Moaudikarist ocHOBHHX THIIIB. [neHTHdiKaTopu. 3MiHHI.
Omneparopu yMOBH Ta IX BUKOPUCTAHHS.

Tunu gaHuX: MacuBH, PSIIKH.

Omneparopu IUKITY Ta iX BUKOPUCTAHHS.

[Tpouenypu i hynkiii podbotu 3 daiimamu.

OcCHOBHI IOHATTS 00’ €KTHO-OPIEHTOBAHOTO TIPOTPaMyBaHHS.

[ToHsTTS PO ycmaaKyBaHHS Ta IHKATICYJISIIIIO.

MexaHi3MHu MIATPUMKH TOJIIMOPQi3My.

Jimepamypa
OcHoBu nporpamyBanHs. HaBuansuuii nocionuk. — K.: Kongop, 2008. — 364 c.
Cebecta P. OcHOBHbIE KOHIEMNIIMU S3BIKOB TporpamupoBanus. — M.: Mzmatenbckuit aom

«Bunesmcy, 2000.

I'. Iunar. [onuerit cipaBounuk nmo C++. 4-e uznmanme.: Ilep. ¢ anrn. — M.: U3parensckuii qom
«Buesmcey, 2010. — 800 c.

Jlantee B. B., Mopo3oB A. B., bokxoBa A. B. C++. OObEKTHO-OPHECHTHPOBAHHOE
nporpammupoBanue. 3anaun u ynpaxkuenus. — CII6.: TTurep, 2007. — 288 c.

3atBepmxeHo Buenoro Pagoro gaxkynbreTy MareMaTuku Ta iHQOpMaTUKU
(ITpotokomn Ne 8 Bix 02.05.2019 p.)



