MATEMATHYHUNMN AHAJII3 (Pexakuis 2022p.)

CnenianbHicTb: 121 «IHXeHepis mporpaMHOro 3a0e3MeUeHH»
O00B’A3K0Ba JMCHUILIIHA: 3araJILHOT I ATOTOBKHU

IukJ0Ba KOMicist 3 3arajabHOT iATOTOBKH.

Bukaagau: Koxxyxap Hatanist BikropiBHa

BuBuaeTbes Ha 5-6 cemectpi ( 3 Kypc, 5-6 cemecTp)
Oo6csar 240 roaus.
3 Hux ayautopHi 140 rox y Burisai JeKmidHMX 3aHATH, 5 cemectp - 30 rox, 6 cemectp — 30 rox,
NpakTUYHUX 5 ceMectp — 38 rox, 6 cemectp — 42 roJ.
5 cemecTp — 17 TuxHIB, Ta 6 cemecTp - 18 THKHIB 10 4 TO/HA THKICHD.
IlincymkoBa (popMa KOHTPOIIO: EK3aMEH.
CamocrTiiina po6ora — 100 roa.: BinOyBaeTbcs BHPOJIOBXK 5-6 ceMecTpy Ta CKJIAIAETHCS 3 MIATOTOBKH J0
ayJMTOPHUX 3aHATh Ta KOHTPOJIBHUX 3aXOJIiB.
KoncyabTanii: 31iiCHIOIOTHCS BUKJIAayeM BIIPOJIOBK CEMECTPY 3TiHO PO3KIaLy HIOTHKHS.
PesynbraTi HaBYaHHA 3 JUCUUIUTIHM MaTeMaTHYHUI aHalli3 BIUTMBAIOTh Ha BUBUEHHS AucUMIUTIHU "TexHonoris
3axucTy iHdopMmarii".

MeTa AMCIUILTIHT:
Mera BUKIaJaHHS HABYAJIBHOI TUCIUILUIIHA € BUBYCHHS TeOpii Ta OBOJOAIHHS 0a30BUMHU METOJaMU
3aCTOCYBaHHS MAaT€MaTUYHOTO aHANI3y JUIsl pO3B’S3aHHS MAaTEMaTUYHHUX 33]a4 T4 TEOPETHUYHHUX 1 MPaKTHUYHUX
IH)KEHEpHUX 3a/ad.

3aBaaHHA JUCIUILTIHT:

— BuBYeHHS MOHATTS TpaHUIll MOCIIAOBHOCTI Ta (PyHKIII, HaAOyBaHHS BMIHHS aHaNi3yBaTH IOBEAIHKY
¢byHKUi# 61715 IX TOYOK I'PaHMIIL.

— BuBYeHHS MOHATTA IU(EPEHIIIOBaHHS, MOHATTS NOXixHOI (yHKUIT Ta 11 3acTOCYBaHHS, MOIIYK MOXiTHOT
pi3HUX THIIB (YHKLINA, pO3B'SI3aHHS 3a7au HAa 3HAXO/KCHHS EKCTPEMYMIB Ta Ha MoOyIoBY rpadiku
GyHKITH.

— DBuBYeHHS MOHATTSA IHTErPYBaHHS Ta METOJIB OOYHMCIEHHS IHTErpaiiB, MOHSATTS HEBH3HAYEHOTO Ta
BHU3HAYEHOT'O 1HTETPAJIiB, 3aCTOCOBYBATH 1IHTETPYBAHHS JUIs OOUMCIICHHS Mol i rpadikaMu QyHKIiH,
00'emMiB 00epTaHHS Ta IHIIUX TEOMETPUIHHX 3a7ad.

— DBuBYeHHS MOHATTA psgy Ta iX 30DKHICTb, aHaNi3yBaHHS pI3HUX THUIIB psiB, Taki SIK YHCIOBI,
(byHKIIIOHANBHI Ta CTETICHEB] PSIH.

OCHOBHI pe3y/1bTaTH HABYAHHA:
PHO3. 3acrocoByBaru creriagizoBaHi €MIIpUYHI Ta TEOPETHYHI 3HAHHSA y cdepi 1HKeHepii MporpaMHOro
3a0e3MeUeHHs.
PHO4. BukopucToByBaTH 3HaHHSI MAaTEMaTUYHUX METO/11B HA PiBH1, HEOOX1HOMY JUIS pO3B’sI3aHHSI TUIIOBHX 33124

MIPOTpaMHOI 1HXKEHepii.

TeMaTHKa Ta BUIM HABYAJIBHUX 3aHATH

VYci 3aHATTS NPOBOJATHCA SIK JeKIiiHI — 60 rox, Ta mpakTuyHi - 80 rox.

HaBuanHs ckiafaeThes 3 7 TeM, KOXKHA 3 IKHUX Iependayae miATeMu Y BUTIISAL JEKIIHHOTO Ta
MPAKTUYHOTO 3aHATTS Ta 3aKIHUY€ETHCSI KOHTPOJIBHOIO POOOTOIO:

Tema 1. Beryn 10 matematnuHoro anauisy. llonaTrsa gyHkmii.

MHuosxuHa Ta oneparii Hax HUMHU.UncIoBi MHOXKUHN. MHOXKWHA MIACHUX Yuces. YWCIOBI MPOMIKKH Ta

okous Touku. [ToHATTS TeopeMu Ta iX Kimacudikaris.

[onarrs ¢ynkuii onuiei 3minHOi. O3HaueHHs ¢yHkuii. Cnocobu 3aBmaHHs ¢yHkuii. OCHOBHI

XapaKTePUCTUKH (PYHKITIT.

OcnoBHi enemenTtapsi pynkuii. Ckinagai pynkuii. EnemenrapHi ta HeenemenTtapHi ¢yHkuii. AnreOpaiuni

Ta TPAHCUEHACHTHI (PyHKII.

Tema 2. UncioBa nocaaifoBHicTh. I'paHuIs Y1 C/10BOI MOCIITOBHOCTI.



O3HaueHHS YHUCIIOBOI MOCHINOBHOCTI. MeTtoan 3aBmaHHS mocioBHOCTeH. OCHOBHI BJIaCTHUBOCTI
nociitoBHocTe. OCHOBHI J1ii Ha/l OCITIIOBHOCTSIMH.

I'panuns nocnigoBHOCTI. OCHOBHI BIaCTUBOCTI 301)KHHUX TOCIITOBHOCTEH.

HeckinuenHno mani nociiioBHOCTI. OCHOBHI BJIaCTUBOCTI HECKIHUEHHO MaJTUX MOCIIIOBHOCTEH.
HeckinueHHO BedMKiI MOCHIZOBHOCTI. 3B’S30K MK HECKIHUEHHO MAaJOI0 Ta HECKIHUCHHO BEJIMKOIO
HOCTiIOBHOCTSIMH.

OcCHOBHI TeopeMU NpO TPaHUIEX MocTigoBHOCTeH. ['paHuui Ta HepiBHOCTI. ['paHUII MOHOTOHHOT
IIOCJIIJOBHOCTI, BUIY HEBU3HAYEHOCTEMN.

Tema 3. I'pannus pynkuii 0e3nepepBHoro aprymenry. besnepepBHicTs pyHnkuii.

Osnauenns rpanuti ¢Gyskmii y Touni no Komwu ta no I'efine. OgnoctoponHi rpanuui. ['panuns ¢yHkmii Ha
HECKIHUEHHOCTI.

Heckinuenno Benuki GpyHkiii. OOMexxeHH1 QyHKITI.

Heckinuenno mani ¢pynkuii. OCHOBHI BIaCTUBOCTI HECKIHYEHHO MaluX (pyHKI1. 3B 130K MiK HECKIHUCHHO
MaJIOI0 Ta HECKIHYEHHO BEJIMKOIO (PYHKITISIMH.

OcHOBHI TeopeMu Npo TpaHUIIX (YyHKHiA. ['paHuii Ta HepiBHOCTI. I'paHMIE MOHOTOHHOI (YHKIII.
3HaxOKeHHs TPpaHulll PyHKIIT, PO3KPUTTS PI3HOMAHITHOTO BUAY HEBU3HAYCHOCTEH.

O3HaueHHs Ta BJIACTUBOCTI HEMEPEPBHUX B Toulll (pyHKIIiH. 3BopoTHA PyHKIIs Ta ii HeNepepBHICTh. Toukn
po3puBy yHKIT Ta iX kinacudikamis. BmactuBocti (yHKIIIH, HelepepBHUX Ha BIJIPi3KY.

Ilepma Ta npyra 4ymoBi TpaHuls Ta iX BiIacTUBOCTI. [IOpIBHSHHA HECKIHUEHHO MaiuX (QYHKIIH.
ExBiBaseHTHI HECKIHUEHHO MaJjli (QyHKIIIi Ta OCHOBHI TEOPEMH O HUX.

Tema 4. Iloxizna ta gudepenuian.

HIBuakicTs pyxy. O3HaueHHs noxiaHoi. Tabauis MOXiTHUX OCHOBHUX €JIEMEHTAPHUX (PYHKIIIH.
MexaHIYHUHN Ta TEOMETPUYHUI 3MICT OX1THO].

[Moxiani: mocTiitHOi, 10OYTKY NOCTIItHOI Ha (QYHKIII0, CyMH, TOOYTKY Ta TiIEHHS.

[Moximua Big ckimagHoi QyHKIIIT.

Hesna ¢yskumis Ta i qudepenuiroBanss. Jlorapudmiune nudepeniiroBanas. 3BopoTHa QyHKIS Ta ii
TuQepeHIIIFOBaHHS.

[Mapamerpuune 3aBmanHa ¢QyHKOii Ta i audepenuiroBanHs. Tabmui OCHOBHUX — IpaBHII
TuQepeHITIFOBaHHS.

Hudepennian. ['eomerpuuynuil 3mict nudepenmiana. OCHOBHI TeopeMH i AUQEpeHIiaIoB.
[aBapiaHTHICTH POPMHU TIEPIIOTO TUEpEHITIalTy.

[Moxiani Ta mudepeHIiany pi3HUX MOPSAKIB.

MexaHi4uHu# 3MiCT Apyroi nmoxiaHoi. PIBHSIHHS JOTHYHOI Ta HOpPMAJI.

3HAXOHKEHHS TPAHMIII 32 TOTIOMOTOI0 MTOX1THUX.

JocnimkenHs GyHKILIN 3a TOIOMOTO0 MOX1AHUX. 3pOCTaHHS Ta crafaHHs (QYHKIIIH.

Tema 5. HeBusnauenmii interpa.

[lepBicHa Ta HeBU3HaueHWH iHTerpan. TaOnuus OCHOBHUX iHTerpaiiB. BracTMBOCTI HEBH3HAYEHOTO
1HTerpamy.

OCHOBHI METO/IM 1HTETPyBaHHS.

[aTerpanu Big AesikuX (YHKIIIH, 110 MalOTh KBaJAPAaTHUN TpU4ieH. MeToau iHTerpyBaHHS.

Parmtionanbai 1pobu. Po3knan npaBuibHUX palioHaTbHUX Apo0iB Ha HalmpocTi. MeTo; HeBU3HAUECHUX
Koe]ilieHTiB. MeTo MpUBaTHUX 3HAYCHbD.

[HTerpyBaHHs HAMMPOCTIMNX palioOHATBHUX Ap0o0iB. [HTErpyBaHHS panioHaTbHUX APOOiB.

[aTerpan Bif ippalioHaIbHUX (QYHKIIIH.

[HTErpanyu AesKUxX KJ1aciB TPUTOHOMETPUYHUX (DYHKITIH.

[HTerpyBaHHs AAKHX ippalioHATBHUX (YHKIIN 32 TOTIOMOTOI0 TPUTOHOMETPUYHHX ITi/ICTAHOBOK.

Tema 6. BuznadeHnuii interpaJ.

Busnauenuii iHTerpan sk rpaHUIs IHTErpajbHOI CyMu. ['eoMeTpHuHUil 3MICT BU3HAUYEHOTO IHTETpaiy.
®opmyna HeroTona-JIeOHMIIS.

OCHOBHI BJIaCTUBOCTI BU3HAUEHOT'O iHTETpay.

3HaxOKEHHs BU3HAYCHOTO 1HTErpay.

HesnacHi inTerpanu.

I'eomerpuune Ta ¢izudyHE 3aCTOCYBaHHS BU3HAUYEHOTO IHTETPaTy.

Tema 7. Uncaosi paau. Ctenenesi psigu.

Yucnosi psau. OcHOBHI NOHATTA. BinactuBocti paniB. Psaa reomerpuunoi nporpecii. HeoOxinHa o3Haka
301KHOCTI psia. [apMoHIuHMIA psiz.



JlocraTHst 03HaKa 301)KHOCTI 3HAKOAOJATKOBHUX PSIIIB.

3HakouepeIyroUi Ta 3HaKO3MiHH1 psu. 3HaKonoctiIoBHiI psaau. O3Haka JleiOHima.

OynkuioHandbHI psiau. CTeneHeBl psanu Ta HOro BIACTUBOCTI. 30DKHICTH CTENEHEBUX PAiB. [HTepBan Ta
paziyc 301KHOCTI CTEIIEHEBOTO PsY.

Pozknan ¢ynkuiit B crenenesi psau. @opmynu Teitnopa Ta Maknopena. Po3kiaj geskux eneMeHTapHHX
¢byHKUil B psag MakiopeHa.

OuiHoBaHHsI pe3yJbTaTiB HABYAHHS

B opranizaiii HaBYaIBHOTO MPOIIECY ITiJ] YaC BUBUEHHS JAMCIUILUIIHU 3aCTOCOBYIOTH MiJICYMKOBY (opmy
KOHTPOJIIO SIK PO3PaXyHOK CEpEeAHbOI 3 YyCIX MiJCYMKOBHX KOHTPOJIBHHUX POOIT Ui CEMECTPOBOTO 3aiKYy.
KoHTpob KOXKHOI KOHTPOJIBHOT pOOOTH BUKOHYETHCS 3a KpUTepisiMu y Tabdm. 5.1, 5.2.

Ha 3amikoBOMy 3aHSTTI BUKOHYIOTHCS IiJCYMKOBI NpakTHYHI a00 KOHTPOJIBHI poO0TH, siKi HE Oynu
3apaxoBaHi y MOTOYHOMY CEMECTPi.

SIKI110 BUKOHAHI yCi MPaKTHUYHI Ta KOHTPOJIBHI pOOOTH — MiICYyMKOBA OLIIHKA 3aTIKy BUCTABIISETHCA

aBTOMATHYHO

Tabmuus 5.1 — Kputepii ouiHIOBaHHS MOTOYHUX Ta MiICYMKOBUX POOIT 3 TEOPETUYHHUX MUTAHb

Ouinka ECTS | Cepenni Kpurepii oninroBanns Bukonanusi KP.
3a Hall. i 0an
LK.
Bigminno | A 4,6-5,0 [ToBHICTIO pPO3KpUTa CYThb MHTaHHA, MOCTIIOBHO 1 JIOT1YHO

BUKJIaJICHa, HABEJCHI MPUKIAIN, TMPOLTIOCTPOBAHO BIAMOBIIb YCIM
HeoOximHuM. 3100yBad MOKa3aB BUCOKI 3HAHHS TOHATIHHOTO
amapary 1 JiTepaTypHUX DKepell, BMiHHS apryMEHTYBaTH TyMKH,
MIPOBOJUTH I'PYHTOBHMIA aHAaJIi3 Ta MOPIBHAHHSL.

Hobpe B 4,1-4,5 Maif>ke MOBHICTIO PO3KpUTA CYTh MHUTAHHS, MOCHIJOBHO 1 JOT1YHO
BUKIIQJICHa, aJlé HaBeleHI MNPUKIaAd 1 UIFOCTpaIii BiAMOBIII
MPOBE/ICHI HE MOBHICTIO.

3n100yBau MpOAEMOHCTPYBaB 100pe BMIHHS aHANII3yBaTH OTPUMaHY
iH(popMallito, aje He 10 KiHIA PO3KPHB JICsKI TUTaHHS.

Hobpe C 3,6-4,0 OcHOBHa 4YacTMHAa THTaHb PO3KPHUTA TIOBHICTIO, BHKJIAJCHA
MOCTIIOBHO 1 JIOTiYHO. AJie Jesiki NMUTaHHSA HE PO3KPHTI, aie
YaCTKOBO BHKJIAJICHI, HaBEACHI MPUKIAAN 1 UTFOCTpallii BiAMOBIII
MPOBE/ICH] HE JJOCTaTHBO.

3n100yBau TMPOJEMOHCTPYBaB BMIHHS aHAJI3yBaTW OTPHUMaHy
iH(pOopMalito, aje IesKi MUTaHHS He MpoaHalli3yBas.

3anoBineH | D 3,1-3,5 BinbIe nosioBMHM MUTaHb PO3KPUTI Ta BUKJIA/IEH] Maike MOBHICTIO.
0 AJie 1moJIOBHHA MUTaHb a00 HE PO3KpUTa, a00 PO3KpUTa YACTKOBO,
IpU 1bOMY 37100yBad MPOJAEMOHCTPYBAB TUIbKM YaCTKOBE BMIHHSA
aHaJi3y OTpUMaHoi iHpOpMaLlii O AEIKUM MUTAHHSM.

3anoBineH | E 2,6-3,0 Tinpky MOMOBMHA NMUTaHb PO3KPHUTI Ta BUKIAJAEHI MOBHICTIO a0o
0 YacTKOBO. A Jpyra IOJOBMHA NHUTaHb a00 HE PO3KPHTI, abo
BUKJIaJieHA  HEBeNMKa  4YacTWHA, TMpH  IbOMYy  3100yBau
MPOJEMOHCTPYBAB HEBEJIMKY JIOJI0 BMIHHS aHallizy OTpPUMaHOi

iHpopMaii.
HezanoBin | FX 2,1-2,5 CyTb muTaHHS OUIBIIOID MIpPOI0 HE po3KpuTa. € MPOraJuHU Y
BHO po3yMmiHHI  mpenmery — nuTaHHs. Ilpm  mpomy  3700yBay

MPOJIEMOHCTPYBAaB  HE33/I0OBITIbHE BMIiHHS TIPOBOJMTU  aHANI3
oTpuMaHoi iH(popmartii.

F <2,0 Binnosine BiACyTHS.




Tabmuus 5.2 — Kputepii oLiHIOBaHHS MOTOYHUX Ta MiJICYMKOBUX MPAKTHYHUX POOIT

Ouninka ECT | Cepenni Kpurepii oninroBannsi Bukonanusi KP.
32 HAll. K. S it 6an
Binminno A 4,6-5,0 HaBeneHo po3B’si3aHHst 3amadvi, yci il BHKOHaHI BipHO, 0e3

noMuwiok. [Ipu 1mpoMy 3100yBay MPOAEMOHCTPYBaB BiJAMiHHE
3HAHHS OCHOB 3 IIPEMETY.

Hobpe B 4,1-4,5 HaBeneno posp’si3aHHs ycix 3agad, ane Oyiau JIOMyIIEHi
HETOYHOCTI Ta HE3HA4YHI MOMMJIKHU. 3100yBad MpOJIEMOHCTPYBaB
Iayxe 100pe 3HAaHHS OCHOB 3 TPEIMETY.

Hobpe C 3,6-4,0 HaBeneno po3’sizanHs Maibke ycix 3anad, ajne Oyia JomylieHa
HEBEJIMKA KUTBKICTh MOMIIIOK. 3100yBay MpOIEMOHCTPYBAB JIyKe
100pe 3HaHHSA OCHOB 3 MPEIMETY.

3a10BUILHO D 3,1-3,5 bineie monmoBMHM 3amad po3B’s3aHi. AJsie YacTHHA 3aBJIaHb
pO3B’A3aHa  TIABKM  YacTKOBO, IMpH  I[bOMY  37100yBad
MIPOJIEMOHCTPYBAB 33/I0BIJIbHE 3HAHHS OCHOB 3 TIPEIMETY.

3a10BITEHO E 2,6-3,0 [TonoBuHa 3a1a4 po3B’si3aHi. AJie YaCTHHA 3aBJaHb HE PO3B’A3aHa
abo po3B’s3aHa TUIBKM YacTKOBO, IMpH LbOMY 3100yBau
IIPOJIEMOHCTPYBAB JOCTATHE 3HAHHS OCHOB 3 IIPEMETY.

HezanoBiner | FX 2,1-2,5 OcHOoBHa 4YacTMHA 3a7a4 He po3B’s3aHi. HeBenmka wacTtuHa
0 3aBJaHb PO3B’A3aHA TUIBKM YacTKOBO, IpPU IbOMY 37100yBau
MIPOIEMOHCTPYBAB HEJIOCTATHE 3HAHHS OCHOB 3 TIPEIMETY.

F <2,0 Binnosinae BiACyTHS.

IlocnnanHst HA peKOMEH10BaHi JKepeJia.
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ITosiTHKa OCBITHBOIO MpoIECY Ta MIACYMKOBOI0 KOHTPOJIIO

AKTUBHA y4yacTb B NMPaKTHYHUX 3aHATTAX, JOTPUMaHHS rpadikiB 37a4i KOHTPOJBHUX Ta 1HAWBITYaTbHUX
3aBJaHb, CaMOCTiiiHa poOoTa 3700yBaya MpH MIiATOTOBLI A0 BCiX BHUIIB ayJUTOPHUX 3aHATh, MPUCYTHICTh HA
KOHCYJIbTaIlisIX MOXe OyTH BiJ3Ha4eHa Ha MiJCYMKOBiil poOoTi momaBanusMm Big 0,5 mo 1 Gamy. 3moOyBaui
3000B’s13aH1 JOTPUMYBATHUCH IPUHIIMITIB aKaAeMIYHOT T0OPOUYECHOCT] MPH BUKOHAHHI IiICYMKOBHUX KOHTPOJIBHHUX
pOOIT.

BincyTHicTh 3100yBaua Ha KOHTPOJIBHIM poOOTI BiAnoBigae omiHI «0 6am.

[Tig gac BCiX BUAIB ayAUTOPHUX 3aHSATH 31HCHIOBATH Tese(OHHI A3BIHKH 3a00pOHSIETHCS.

J103BONIS€THCSI BUKOPUCTAHHS OyAb-SKUX MiIPYYHUKIB, TOCIOHUKIB, KOHCIIEKTIB JIEKIIi}, IHTEpHET-PECYpPCiB
i Yyac MPOXOKEHHS MiACYMKOBHX MPAKTUYHUX POOIT

3a00pOHEHO BUKOPUCTAHHS OYyb-SIKUX MiIPYYHHKIB, MOCIOHHUKIB, KOHCIIEKTIB JEKIiH, IMaprajok ImijJ yac
MIPOXO/KEHHS MIACYMKOBHX KOHTPOJIBHUX POOIT.

[epecknananus 3aiKy BigOyBaeThCsl 3a BCTAHOBJICHHMM PO3KJIAIOM, a00 MICIs TEPMiHIB MEpecKiIaJaHHs
1H/IMBIyalbHO 32 HAIIPABJICHHAM HaBYaJIbHOT YACTHHHU.



