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IIporpamosi Bumoru - 2020
00 0epiHcasno2o icnumy 3 Mamemamuku ma inghopmamuxu
(oceimmniit pisens - Gaxkanaep)
Cneuyianvuicme “Ilpuknaona 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 Toulll. BusHauHi rpaHuIi:
: x

lim > =1, 1im[l+lj —e.

x>0 x x>0 X

HenepepBhicte ¢yHkuii B Toumi. Pi3Hi o3HaueHHs. OJHOCTOPOHHS HEMEPEPBHICTH 1 ii 3B’S30K 3
HENepepBHICTIO B Toulli. BnacTuBocTi HenepepBHOT GyHKii Ha Biapi3Ky. Teopemu bonbriano-Komri,
Beitepmrpaca, Kanropa.

3amadyi, AKi TPUBOJATH 10 TOHATTS MOXiAHOI. O3Ha4YeHHS MOXiAHOI. TaOJHI MOXiTHMX OCHOBHHUX
enemeHTapHuX (yHKiid. ['eomerpuynmnii Ta MexaHiuHuid 3MicT. [IpaBuia BiAIIyKaHHS TMOXIiJHHX.
[MToxigHa KOMIO3UINT PYHKIIIH.

3acTtocyBaHHS MOX1IHOT 10 TOCIIiPKEHHS (DYHKIIIT Ha CTalliCTh, MOHOTOHHICTb.

. JlokanpHuit exctpemyMm ¢yHkuii. HeobxinHa ymoBa. JloctaTHi YMOBH e€KCTpeMyMy. 3HaXOJDKEHHS

HANOLTBIIOTO 1 HAWMEHIIOTO 3HAaYeHHs (DYHKIIIT Ha BiIPi3Ky.

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

[lepBicHa ¢yHkmis (Heo3HaueHui iHTerpan). HalmpocTimi BiaacTUBOCTI. TaOMUIT OCHOBHHX
iHTerpaniB. MeToa iHTerpyBaHHs YacTUHAMHU. MeTO/1 3aMiHM 3MiHHHX, METOJI ITiICTAHOBKH.
Inrerpan Pimana. HeoOximna ymoBa. Kputepiii interpoBanocti ¢yHKIii Ha Biapi3ky. Kiacu
iHTerpoBanux QyHkiii. Teopema Herorona-JIen6Hina.

OcHoOBHI 3acTocyBaHHs iHTerpajia PiMaHa (3Haxo/pKeHHS TIONI, 00’€MiB, JOBXKHH OYT; TUIOII
MOBEPXOHb 00epTaHHs; (i3UYHI 3aCTOCYBaHHS).

HesnacHhi inTerpanu nepmoro i apyroro poay. Kpurepii 301kHOCTI HeBIacHUX iHTerpamiB. O3HaKH
30DKHOCTI HeBJTacHUX iHTerpaiiB. O3naka Abens, Jipixie.

OyHk1ii 6aratbox 3MiHHUX. ['panullsd, HenepepBHICTh. BiacTuBocTi HenepepBHUX (DYHKIIIi.
Yactuanai moxigHi, audepeHmiioBanictTb (QyHKIi Oararbox 3MiHHMX. JlocTtaTHs yMmoBa
mudepentiiioBanocti. dudepenmian dynkmii. [IpaBuna nudepeniiroBanHs.

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

CrenieneBi panu. Paniyc 36ixH0cTi. O6nacTh 301KHOCTI cTeneHeBoro poxay. Psn Teitnopa. Poskinaau
OCHOBHHUX €JIeMEHTapHUX (QYHKIIiH B psia Teinopa.

Jlimepamypa:
Bbyrpos {.C., Hukonbckuiit C.M. Jluddepennmansnoe 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 ananus: 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.

AundepenuianbHi piBHSIHHSA

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).

Jimepamypa:
Ioii T.I1., Maxwueit O.B. Iudepenianshi piBHsHHA. — [Bano-DpankiBebk: CimMuk, 2012.
I'oii T.IT., Maxue#t O. B. Ilpaktukym 3 audepenmianbaux piBHsHb. Yactuna 1. dudepenmianbhi
PIBHSHHSI TIEPIIOTO MOPSAAKY. — IBaHO-PpankiBebk : ['omineit, 2017.
I'owi T.I1, Maxneit O.B., Herpua M.II1., Cumotiok M.M. [Ipaktukym 3 nudepeHiiaibHIX PiBHAHD.
Y. 2. JIudepenuianbHi piBHIHHS BUIIMX TMOPSIKIB, CUCTEeMH IudepeHIiaIbHuX piBHAHB: [BaHO-
@pankiBebk : [Nomineit, 2019.



e

wh v

NV AW

—_—

INonosatwii }0. 1., Kupunua B.M., JlaBpentok C.I1. ludepenmnianbhi piBasHHs. — JIbBiB: JIHY iMeni
IBana ®panka, 2011.

Camoiinenko A.M., Ilepectiok M.O., ITapactok [.O. dudepentianbui piBasass. — K.: JInbine, 2003.
xine M.1., Jletidbypa B.M., Camycenko [1.®. ludepenmianbhi pisasuus. — K.: Texnika, 2003.

PiBHSIHHSA 3 YACTHHHUMM HOXiTHUMHU

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

[TocTanoBKa OCHOBHMX KpaloBuX 3a1a4d. KopekTHICTh 3a1a4.

3anava Konri muist piBasinas ctpynu. @opmyna lamambepa.

Metoau mapHOTo 1 HEapHOTO MPOJAOBKEHHS B 3a/1ayax JjIsl HalmBOOMEKEHO1 1 00MEeXEHOT CTPYHH.

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

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

IBanuoB M.I. Betyn no Teopii piBHSAHB Y yacTUHHMX noxiguux. — JI.: Tpiaga mmoc, 2004.

Muxnun C.I'. YpaBHenus matemarudeckoid ¢pusuku. — C-116.: Jlans, 2002.

Bnagumupos B.C. YpaBuenus matemarndyeckot ¢pusuku. — M.: Hayka, 2003.

TuxonoB A.H., Camapckuii A.A. YpaBHeHust MmareMaTinueckoit gpusuku. — M.: Hayka, 1951.
[TerpoBckuit N.I'. JIekiuu 00 ypaBHEHHSIX C YaCTHBIMU TIPpOon3BoIHBIMU. — M.: TUDMII, 1961.

Muxaiinos B.I1. Iuddepeninanpaple ypaBHEHHSIX B 4aCTHBIX POU3BOIHBIX. — M.: Hayka, 1976.

YucJi0Bi MeToau

3aranpHa ¢opMmyna mnoxuOku QyHKIii. [loxuOKkM OCHOBHUX eJleMEHTapHUX (YHKIH Ta
apu(PMETHIHHUX OTIepallii.

YTouneHHs HaOMMKEHUX 3HAYCHb KOPEHIB piBHAHHA f(x) = 0 MeTomamMu XopH, JOTUYHUX. ['eome-
TPUYHA UTIOCTpallis. biok-cxeMu MeToiB.

YTouHeHHs HAOIMKEHUX 3HAUYEHb KOpPEHIB PiBHAHHA f(x) = 0 mertomom irepamiid. ['eomerpuuna
umroctpaiist. biok-cxema metony. JloctatHst ymoBa 3015KHOCTI MeTOy iTepariiii. OmiHka MOXHOKH.
Knacudikariss MeTomiB po3B’si3yBaHHS CHUCTEM JHIMHUX anreOpaidyHuX pIiBHSAHb. TOUYHI METOIH
po3s’sizyBanHss CJIAP. Posm’sizsyBanns CJIAP merogom I'ayca. OOuncneHHS BH3HAYHHKIB 1
BiIITyKaHHSI 00EpHEHUX MaTpUIh MeToIoM [ ayca.

Po3B’si3yBanHsl cucTeM JHIWHUX anreOpaiyHuX pIBHSAHB METOJNOM iTepamiil. JlocTaTHs ymoBa
301kHOCTI MeToy. O1iHKa HAOIMKEHHS.

[TocranoBka 3amaui iHTepnoismii. ['eomerpuuna imoctpamis. [HTepmomsmiiai nomiHomu Jla—
rpamka i Hetorona. OriHka moxuooxk.

[ToctanoBKa 3a1a4i YMCIOBOTO iHTErpyBaHHS. UMCiOBe iHTErpyBaHHsS (YHKIT METOJAaMHU MPSIMO-
KYTHHKIB, Tpanemii, napadon (Cimncona). [Toxubku nux MeToiB.

Jimepamypa
M. JIamenko, M.C.I'onosans. Uncensui metoau. — K., JInoigs, 1976. — 368 ¢

. Heremuk I'. YucenpHi MmeToau. — JIbBiB: BumaBanunii nentp JIHY im. 1. ®panka, 2004. — 408 c.
. Hemuposuu B.I1., Mapon M.A. OcHoOBBl BblUMCINUTENBHOM Marematuku. — M., Hayka, 1970. —

664 c.

. Jlamenko B.M. , Kpuonoc O.M., Bakamok T.A. MeToau oO4YMCIICHb: HaBYAIbHO-METOIUIHHI

MOCIOHMK AJIsl CTYAEHTIB (pi3uko-marematuuHoro ¢axkynabrery. — Kutomup: Bua-so XAV, 2014.
228 c., 1.
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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.: Bumia mkona, 1973.
3aBano A.B. Kypc anre6pu. — Kuis: Buma mkosna, 1986.
Kypom A.T'. Kypc Beiciieit anredpsl. — M.: Hayka, 1965.- 471c.
danees /J.K., Comunckuii .C. CoopHuk 3a1a4 no Beiciieit anredbpe. — M.: Hayka, 1964.-304c.

Teopist aaropuT™MiB i MaTeMaTHYHA JIOriKka

[Ipeamer marematuyHoi 0oTiKK. Bucnosnenns. Oneparlii HaJ BUCTOBICHHIMHU.

dopMynu JIOTIKM BHCIOBIEHb. Tabnuii icTHHHOCTI. TaBTOJOrii, CymepedyHOCTi, HEHWTpalibHI Ta
BUKOHYBaHi (popmyiu.

PiBHOCHITBHI (hOPMYITH JIOTIKM BUCJIOBJICHb. 3aKOHH JIOTIKH BUCJIOBIICHb.

Jloriune ciimyBaHHs Ha 6a3l JIOT1KA BUCIOBJICHb. 3aCTOCYBAHHS MPABUJI BUBEICHHS.

Mammuna Tropinra. CiocobOu 3amanus. Anamiz MT.

Cunres mamuH Tropinra. Te3a Tropinra-Uepua.

HopmabHi anroputMu Mapkosa. Ix ananis Ta cunTes.

Jimepamypa:
laBpunkie B.M. @opmanvni moéu ma aneopummiuni mooeni: HasuanvHuii nocionux. — IBaHO-
@pankiBebk: «Cimuky, 2012, — 172 c.

2. Hixonbebkuii FO.B., Ilaciuauk B.B., lllepouna KO.M. Juckpemna mamemamuxa. — K.: BugaBauaa
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rpyna BHV, 2007. — 368 c.

MeTtoau onTuMizanii i A0CTiKeHHS onepaii

[ToctanoBKY 1 BIaCTUBOCTI 33724 JiHiiHOTO nporpamyBaHHs (JIIT).
TeopeTnyHi OCHOBH CUMILIEKC-METOly pO3B’si3yBaHHs 3aaa4 JII1.

[TocTanoBka aBoictoi 3amaqi JITI. OcHOBHI TeOpeMH JIBOICTOCTI.

TeopeTnyHi OCHOBH JJBOICTOTO CUMILJIEKC-METO1y pO3B’si3yBaHHs 3aaay JII1.
[ToctranoBka 1 BacTUBOCTI TpaHcTopTHOI 3anadi JIIT 3a kpuTepieM BapTOCTi.
TeopeTnyHi OCHOBH METOy MOTEHIIIAJIB PO3B’I3yBaHHS TPAHCIIOPTHOI 3a/1a4i.
Llinouuncnosa 3agaya JII1. Tpu anropurmu meroay Tomopi.

3amaya 1poOOBO-ITiHIMHOTO porpamyBaHHs. Metoj 3BeaenHs Ao 3anayi JIIT.

. 3ajaua HemiHiitHOTO MporpamyBaHHs. HeoOxiaHi 1 1OCTaTHI YMOBU €KCTPEMYMY.
. [TocTanoBka 6ararokputepiitHoi 3anadi npuiHATTS pinmieHs (3I1P). [Tapero—ontumanbHi

(edextusHi) 1 Crelirep—onTuMaibHi (c1adko epeKTUBHI) PO3B’3KH.

. Meroau MmakcuminHoi 3ropTku (I'epmeepa) Ta rooBHOTO Kputepito g Oaratokpurtepiiinoi 3I1P.
. Metoau niHIAHOT 3ropTKU Ta JIeKCUKorpadiuHoi ontumisartii jyist 6aratokpurepiiinoi 3I1P.
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. Teopis irop. MaTtpuuHa rpa 3 CiJJIOBOIO TOUKOIO.
. MimaHni ctparerii B MaTpuuHux irpax. Teopema ¢pon Helimana npo MiHIMaKc.
. Irpu 3 nmpupogoro. [IpuiiHATTA pillieHh B YMOBaX PU3HKY 1 TOBHOT HEBU3HAYECHOCTI.

Jimepamypa

. Heremuk I'.T". Jliniitne nporpamyBanHs. — JIbBiB: B-Bo CBit, 1998. - 215 c.

. ITomos YO /1., Tronts B.1., IlleBuenko B.I. Metoau ontumizamii. — K., 2003. - 215 c.

. 3aituenko FO.II. Jocmimkenns onepartiii. — 7-e Bua. — K.: Cinoso, 2006. - 816 c.

. Cremantok B.B. Meroau matematnanoro nporpamyBanss. — K.: Bumma mkomna, 1977. - 272 c.

. Moxkmstayk ML.I1. Bapiamiitne uucnennsi. Ekcrpemanshi 3agaudi. — K., 2003. - 380 c.

. Moxnsauyk M.IL., SImuenko P.€. Jlekuii 3 Teopii Bubopy Ta npuitHarts pimens. — K., 2007. -258c.
Bonomua O.®., Mamenko C.O. Mogneni ta MeTtonu TpudHSTTS pimeHb: Hasu. moci6. — K.:
LT "KY 2006. - 336 c.

IIporpamyBaHHsA

OcHoBHI TN AaHux. Moaudikariisi OCHOBHUX TUMIB. IneHTudikatopu. 3mMiHHI.
Omnepatopu yMOBH Ta IX BUKOPUCTAHHS.

Tunu gaHuX: MacuBH, PSIIKH.

Omneparopu IUKITY Ta iX BUKOPUCTAHHS.

[Tpouenypu i Gyukiii podboTtu 3 daiimamu.

OcCHOBHI IOHATTS 00’ €KTHO-OPIEHTOBAHOTO TIPOTPaMyBaHHS.

[ToHsATTS PO ycmaaKyBaHHS Ta IHKATCYJISIIIO.

MexaHi3MHu MIATPUMKH TOJIIMOPQi3My.

Jimepamypa
OcHoBu nporpamyBanHs. HaBuansauii mocionuk. — K.: Kongop. — 2008 p. — 364c.
Cebecra P. OcHOBHbIE KOHLICMIUMHM SI3BIKOB TporpamupoBanus. — M., M3znmarenbckuit nom

«BumbsamMcy, 2000.

I'. Iunar. Honwent cnpaBounuk no C++. 4-e uznanue.: Ilep. ¢ anrn. — M.: U3parensckuii jom
«Bunbsamcy, 2010. — 800 c.

Jlantee B. B., Mopo3oB A. B., bokoa A. B. C++. OObCKTHO-OPUCHTHPOBAHHOC
nporpammupoBanue. 3anaun u ynpaxkuenus. — CI16.: [Turep, 2007. — 288 c.

3atBepmxeHo Buenoro Pagoro ¢akynbreTy MareMaTuku Ta iHQOpMaTUKU
(ITpotokon Ne7 Bix 27.02.2020p.)



