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1. Onuc HaBYa/IbHOI JUCHHILTIHA

HalimeHyBaHHS
ITIOKa3HVKIB

["anys3p 3HaHBb,
Crielia/jbHICTb, OCBITHBO-
KBasTi(piKaL[inHUM piBeHb

XapakTepuCTHKa
HaBYa/IbHOI JUCLIUIUIIHA

AeHHa ¢hopMa HaBUAHHA

KinexicTb KpeguTiB
ECTS - 10

CrierjiaIbHICTh

014 CepenHga ocBiTa
(Indopmarturka)
(wmdp i Ha3Ba)

HopmatusHa

MopyJiiB 3a BUjamMu

Pik migroroBkm:

camocCTiiHOI poboTH
CTyzeHTa — 4+4

poboTH — 2
3MiCTOBUX MOAYJIIB — 5 , 1-u
OcBiTHA nporpama:
[HauBiyanibHe Cepepnsi ocBita (IHpopmaTtrka Cemectpu
HaBYa/IbHE 3aBJJaHHS Ta MaremaTyKa)
3arasibHa KiJIbKiCThb 1, 2-1
rogauH — 300 Jlekuyii
38+36 rop,.
IIpakTHuHi
34+32 rop,.
TvKHEeBUX TOAWH AJ1s1 .
. JlaGopaTopHi
JleHHOT (hOpMU HaBUaH- .
OCBITHBO- 0 rog.
Hs (TI0 ceMecTpax): VI >
KBastidikallitiHuii piBeHb: CawmocrTiiiHa po0oTa
ayJUTOPHUX — 4+4
bakaaBp 78+82 rog.

Buu koHTpOITHO:
ek3ameH (1 c.), ek3ameH (2

c.)

2. MeTa Ta 3aB/laHHA HABYA/IbHOI JUCIMILTIHA

MerTta:

3aK/JacTd  (PyHJaMeHT MaTeMaTU4HOl

MiZArOTOBKKM MalOyTHBLOTO BUUTEJIS

MdTeMaTHKH, l'Ii,E[FOTy'BaTI/I CTy,[[eHTiB A0 BHBUEHHA 3arajibHOI Ta TeOPETI/I‘JHOI (1)13I/IKI/I,

nvdepeHLiaIbHUX PiBHSHb Ta KOMIIEKCHOTO aHasli3y.

3aBiaHHA:
iHTerpajibHOrO UMCJ/IeHHS,

HaBUUTU

CTy,I[EHTiB OCHOBHHM

MEeTPUUHHX TIPOCTOPIB,

(GyHKLIM KiTbKOX 3MiHHUX;

MOHATTAM  JuepeHLiabHOTO  Ta

HaBUUTHU

CTy,I[EHTiB AOBOJUTH OCHOBHI TeOpeMH BKd3dHHX pO3,Z[iJIiB; HABUYUTH CTy,Z[EHTiB 3dCTOCOBYBATH

TIOHSTTSA i TEOpeMH MaTeMaTWYHOTO aHami3y [0 JOC/i/pKeHHs (QYHKIiN, 00UMC/IeHHS JOBXUH

KPUBHX, IIJIOL] [TOBEPXOHb, MOMEHTIB iHepLlii Ta CTAaTUYHUX MOMEHTIB, 3HaXO/)KeHHSI KPaTHHUX i

KOHTYPHUX IHTerpaJlis.

Y pe3ysbTati BUBYEHHSI HABUA/IbHOI AUCLIUIIIIHUA CTYZ€HT IOBUHEH

3HATH:

iCTOpit0  pO3BUTKY MaTeMaTHUUHOIO

dallapaTy MAdTeéMdTU4YHOI'O

aHaJsisy;

BJIACTUBOCTI e/leMeHTapHUX (PYHKIIiif; Teopito MeX Ta HeCKIHUeHHO MaJ/IuX BeJIMUWH; MOXiJHY Ta




mudepenuian ¢GyHKIil ofAHiel i AeKinbKOX 3MiHHMX Ta IXHE 3aCTOCYBaHHS; iHTerpasbHe
YKC/IeHHST; YUC/I0Bi Ta QYHKI[IOHA/BHI PSiiv; OCHOBU AudepeHLiaTbHUX PiBHSIHb.

BMITH: BUKOHYBaTH Ollepallii HaJ, MHO)KUHaMH, 00UKMC/TFOBAaTH TPAHULIi MTOC/TiZIOBHOCTEH,
obuucmoBaTH TpaHUIl0 GYHKIiI B TOUL, /AOCHIPKYBaTH GYHKIi Ha HeNepepBHiCTh,
oburcmoBaTd  TOXiAHI  GYHKUiN, AocmipKyBaTd (GYHKLII 3a  JOTOMOTOH  TMOXiJHMX,
o0uMCIIOBaTH HEBU3HAUeHi iHTerpaaW, oOuuC/IOBaTH iHTerpanv PimaHa, 3acTOCOBYBaTH
inTerpan PiMaHa /10 3HaXO/yKeHHsI TUIOL] TUIOCKUX (iryp, AOBXWUH Oyr KPUBHX, 00’€MiB Tin
obepTaHHs, TUIOL] TIOBEPXOHb Ti/ 00OepTaHHs, 3HAaXOPKEHHS KOOpDAWHAT IIeHTPiB Barw,
JIOCJTi/DKYBaTH Ha abCOJTIOTHY Ta YMOBHY 301>KHiCTb UMCJIOBI psiv, TOC/TiPKYBaTH Ha PiBHOMipHY
30DKHICTh (DYHKIIOHA/IBHI TIOCTiIOBHOCTI i (DyHKIIOHANBbHI PSAAM, JOCTIKYBaTH BIaCTHUBOCTI
cyM (yHKIiOHa/JIbHUX PsiZiiB, pO3KIaaTh (QYHKLil B CTereHeBi psu, 0OUMC/IIOBATH iHTerpamu
CrinTbecca, fJocmipKyBaTH (YHKLIT 3a/1aHi HA METPUUHUX TMPOCTOpax, 3aCTOCOBYBATHU MPUHLIUI
CTUCKYHOUMX BiZioOpakeHb [0 3aJjau B pi3HUX Trajy3six MaTeMaTUKW, 3HaxXOAWTH TpaHULIi
GbyHKIilt 6araThbox 3MiHHHUX B TOUKaX, 3HaXO/JUTH MIOBEPXHEBi rpaHMULli, 0OUKC/TIOBATH TTOXi/IHi 3a
HarpsIMKOM 1 YaCTWHHI TOXifHi, [AOCTifKyBaTh (QYHKLii KiJbKOX 3MiHHMX Ha JOKaJbHi
eKCTpEMYMH Ta YMOBHi €KCTpeMyMH, OOUMC/IFOBAaTH KpaTHi iHTerpasu, BUKODUCTOBYBAaTU
dbopmyny 3aMiHM 3MiHHMX, OOUMC/IIOBAaTH KPUBOJiHINHI i TOBepXHeBi iHTerpanu Jpyroro TUITY
BiJ| audepeHLianbHuX (opM, KopucTyBatucs (opmynamu I'pina, OcTtporpazacbkoro- I'ayca Ta
Crokca, po3kiazatd GyHKIii B psaau Pyp’e Ta AOCTIHKyBaTA iX 30DKHICTb, KOPHUCTYBaTHCS
iHTerpasiom @yp’e Ta rnepersopeHHsAIMU Dyp’e.

Y pe3ynbTaTi BUBUEHHs [AWCHMIUTIHA Y CTyJeHTa MaiTh OyTH chOpMOBaHi Taki
KOMITeTeHTHOCTI:

InTerpanbHa KOMIIETEHTHICTb. 3aTHICTb PO3B’43yBaTy CKJIa/HI CIielfiasi3oBaHi 3azaui Ta
TIpaKTHYHi 1pobieMu y ramy3i ocBiTH Ta iHOPMAaTHKH, 10 Tepefdauvae 3aCTOCYBaHHS TIEBHUX
TeOopil i MeTO/|iB MeJjaroriyHux Ta KOMI FOTEPHUX HAYK i XapaKTepu3yeTbCsl KOMIIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB.

[TK8. 3paTHicTb opMyBaTH B yUHiB KPUTHUHE MUC/IEHHS, TePeKOHAaHHS B HEOOXifHOCTI
OOTpyHTYBaHHSI TirlOTe3, pO3YMiHHS MaTeMaTUYHOTO [IOBEJleHHSI Ta MaTeMaTHYHOTO
MO/IeJTFOBaHHSI.

[TK9. 3partHicte 3abe3rneynTyt yMOBU [ HaOyTTs yuHSAMH [OCBify 3aCcTOCYBaHHS
MaTeMaTUUHUX 3HaHb Ta yMiHb, (JOPMyBaHHS IXHbOTO TMO3UTUBHOIO CTaB/E€HHS /10 BUBYEHHS
CHCTeMaTUYHUX KypciB anrebpu Ta reomeTpii.

[IporpamHi pe3y/sbTaTv HAaBYaHHS:

PH13. 3Hae Ta po3ymie CTPYKTypy INpeiMeTHUX ramy3ei iHQOpPMAaTHKU Ta MaTeMaTUKH,
iXHE Micle B CUCTeMi HaykK, pO3yMi€ MepCreKTUBU PO3BUTKY MaTeMaTHKH, iHQOpMaTWKU Ta
iH(opMaliiHUX TeXHOJIOTiH, IXHE CYCITiJIbHe 3HaueHHS.

PH25. 3Hae CyTHICTP i OCHOBHI MeTOAY [OBeJEHHS MaTeMaTUUYHUX TBepP/KeHb Y
HaBYaHHI yuHiB a/irebpu ¥ reomeTpii.



3. Ilporpama HaBYa/IbHOI JUCLUIIIHUA

3micToBHuNi Moayab 1. I'paHung Ta HenepepBHICTH PYHKIN 0HI€I 3MiHHOI

Tema 1. Bcryn fo aHamisy

[Ipegmert i MmeTo MaTeMaTUUHOTO aHasli3y. 3B 430K i3 LIKIJIbHUM KypCOM MaTeMaTUKH.

(2 200uHu)

Tema 2. MHO)KMHA JAiHCHUX UM CeJT

[ilicHi uMcna B LIKiTIbHOMY KypCi MaTeMaTUKH.

[ToHsATTS MHOXUHMU. []ii HaJi MHOXKUHaMMU.

3ajaui, fKi TIpUBOASTL A0 MOHATTS AiMicHOro uumcia. OCHOBHI B/IaCTUBOCTI [IiICHUX
YKCeT; YIOPSIKOBaHiCTh, BIACTUBOCTI CyMH i I0OYTKY, HerepepBHicTh (akcioma KaHTopa).

Muoxunu N (HatypanbHux), Z (uinux), Q (pauioHanbHux) i R (gmiticHux) uwcer.
[MojaHHsa [iMCHUX YHUCeN y /IeCATKOBIM CHUCTeMi UMCIeHHS Ta 300pakKeHHsl IX Ha UHUCJ/IOBiM
nipsiMiii. HeBnacHi fikicHi umcna + oo , - 0o | HeCKiHUeHHO BijJjasieHi TOUKW YKMCJIOBOI TPSIMOI.
YK CI10BI IPOMIKKHY.

Mogynb AificHOrO yKc/ia Ta MOro BAacTUBOCTI. [TOHSTTS OKOMy TOUKM YKUC/I0BOI MIPSIMO.

OO6meskeHi uMC/I0Bi MHOXKUHH. TOUHa BEPXHS i TOUHA HYDKHS MeXXi UMC/IOBOI MHOXKUHH,
IX iCHyBaHHs Ta BAacTUBOCTI. [IpuHLum i meTos maTemMatuuHol iHAyKLil. HepiBHicTe bepHyiini.

(4 200uHu)

Tema 3. ®yHKii AificHOI 3MiHHO]

3agaui, sKi NpuBOJATE 10 MOHATTA (YHKLUil. PYHKUIT y WIKITBHOMY Kypci MaTeMaTUKH.
[MousTTS BiAnIoBiAHOCTI Ta PyHKIIT (Bif0OpaXkeHHs1), 06/1aCTb BU3HAUEHHSI TA MHO)KMHA 3HAUeHb.
®yHKIil AiMCHOI Ta KOMITIEKCHOI 3MiHHOI. B3aeMHO ofiHO3HauHe Bi0Opa)keHHs1 i 0OepHeHe
BifjoOpakeHHs1 (00epHeHa GyHKLis), rpadiku B3aeMHO 06epHeHUX (YHKIIIH.

O3HaueHHsI OCHOBHUX ejieMeHTapHUX (YHKIIiH Ta ix rpadiku.

ApudmeTnuHi omnepatiii Haj (QyHKUisMU, cyrepro3ullis (QyHKUiN (ckiagHa (yHKLis),
esieMeHTapHi PyHKIiT giticHOT 3MiHHOI.

Hatirpocrimi  BractuBoCTi  QyHKIiM  fAiticHoi 3MiHHOI. [IOHSITTSI MHOTrOYJIeHa,
pallioHa/IbHOI, a/ireObpaiuHoi, ippaljioHasbHOI Ta TpaHCLIeHAEHTHOI QYHKIIiM AilicCHOT 3MiHHOI.

(4 200uHu)

Tema 4. I'panurii noctijjoBHOCTEH

ITocnigoBHicTe Ta ii rpaHyld y LIKIIBHOMY Kypci mareMaTtuky. [locmifoBHICTE K
GbyHKIIis, 1110 BU3HAUeHa Ha MHOJKMHI HaTypanbHUX uurces. [TIoHATTS CKiHueHoi Ta HeCKiHuUeHHOI
TPaHULIi TIOCTiOBHOCTI 3 MAiMCHUMH ujeHaM. HeckiHueHHO Masi Ta HeCKiHUeHHO BeJHKi
MOC/TiIOBHOCTI.

36ikHI i po3bikHi MmocmigoBHOCTi. HaMmpocriini TeopeMu TIpo TpaHMIl: €JUHICTDH
TpaHMLIi, TPAHUIIA MiMOCTiJOBHOCTI, 3B’SI30K 30DKHOCTI 3 0OMEXKeHiCTIo, Mepexif 0 TpaHuLl
ITiJ{ 3HAKOM MOZYJISL.

OCHOBHi B/IaCTMBOCTiI TpaHUIlb: TPAHUIIA CTajoi, 3B’SI30K 301KHOI IOC/TiZIOBHOCTI 3
HECKiHUeHHO MaJiOl0, TpaHWLg CyMd, A00YTKY, pi3HMIL{i i uYacTKW, Tepexis [0 TpaHUIi B
HEepIBHOCTSIX, 'PaHULi IPOMDKHOI 3MIHHOI.

MoHOTOHHI NOCTiAOBHOCTI. [CHYBaHHS rpaHUL]i MOHOTOHHOI MOCJTiJOBHOCTI.

cvn |
| ]+i| H¥x eR)

IcHyBaHHSI rpaHuLi MOC/IZOBHOCTI o . O3HaueHHs1 e* Ta ii OCHOBHOI
BAacTUBOCTI. Yucso e, HaTypanbHUi jlorapudM. O3HaueHHsI MMOKa3HUKOBOI, JI0rapu(MmiuHoi Ta
3arajibHOI CTerneHeBOl (DyHKIL[i AilICHOI 3MiHHOI, IX OCHOBHI B/IaCTUBOCTI Ta rpagiku.

YacTKoBi rpaHuLi TMOCIIJOBHOCTI 3 [AIMCHUMH uneHamu. Teopema bosbLano —
Beitepiutpacca. BepxHsi Ta HWXKHSI TpaHHUL TMOCIZOBHOCTI 3 [AiMCHUMM ujeHaMu. Kpurepiit
30KHOCTI TTOC/TiZIOBHOCTI.

(8 200uH)

Tema 5. I'panunii pyHKIil B TOUKax

3ajaui, sKi NMPUBOAATH A0 MOHATTA TpaHULi (yHKUil y Touui. ['paHvus QyHKUii y



LWIKIIBHOMY Kypci maTeMaTHKW. [IOHATTA TrpaHMYHOI TOYKM MHOXHHU, 3B’S30K 3 TpaHULEI0
TIOCJTiIOBHOCTI, iICHYBaHHSI FPAHUYHO] TOUKHU.

3arasibHe TIOHSATTS rpaHuLi GyHKUIT AificHOT 3MiHHOI y TOULIi BiAHOCHO MHOXXWHU Ta MO0
YaCTUHHI BUIAJKH. 3B’SI30K TPaHUILIi 3 OJHOOIYHMMM rpaHULIIMU. [TOHATTS HeCKiHUeHHO Masioi
Ta HeCKiHYeHHO Be/IMKOi (yHKLii. ACUMIITOTH.

HavinpocrTiwi TeopeMu po rpaHMLIi.

OCHOBHI B/IacTUBOCTI rpaHULpb. ['paHulld MOHOTOHHOI (yHKLil. I'paHuLli OCHOBHUX
esieMeHTapHUX (YHKLiN. [lesKi BayK/UBI rpaHMLIi:

sin x , .l 1 _ . 1+ )

=1 lim1+x'% =¢ hm?]ng_.: I+ x =log e llmf =t

lim

— , ’ ,

(8 200uH)

Tema 6. HenepepBHi pyHK1jii

3ajaui, sfKi TIPUBOASTHL A0 TOHATTA HemepepBHOCTI (yHKLii. HermepepBHi (yHKLii y
HIKiZIbLHOMY Kypci MaremaTukd. [loHsTTs ¢yHKUil filicHOI 3MiHHOI, HerepepBHOI y TouLi
BiZJHOCHO MHOXXWHHU i HerlepepBHOI Ha MHOKWHI.

HermepepBHicTb cymu, A0OyTKy, pi3HUIi i YacTKM ¢yHKLi. HemepepBHicTb CKmamHOI
¢dbyHkuii. HemepepBHicTh cymMH (DYHKI[iOHa/IbLHOTO i CTemeHeBOro psfiB. HemnepepBHiCTb
OCHOBHHUX e/leMeHTapHUX Ta e/leMeHTapHUX (YyHKLIiH.

OpHoOiuHa HerepepBHiCTb. TOukM po3puBY, Ta iXx Kaacudikaiyis. Toukd po3puBy
MOHOTOHHUX (PYHKLIil.

BnactuBocTi  QyHKLiM, HerepepBHMX Ha Bi/Ipi3Ky: OOMEXeHiCTb, iCHyBaHHS
HaOi/MbIIOr0 i HaWiMeHIIOro 3HaueHb, iCHYBaHHS TPOMDKHUX 3HaueHb, piBHOMipHa
HerepepBHICTb.

Teopema 1po iCHyBaHHsI, MOHOTOHHICTb i HerepepBHiCTh 00epHeHOI (yHKLil. [cHyBaHHS

. . oy . o » R
i HerepepBHicTL V', morapudmiuHOi i 06epHEeHUX TPUTOHOMETPUYHKX (YHKI[H. (8 200uH)

3microBuni moayv/b I1. Iudepenuianbae uncaeHHa GyHKIEL oaHiel 3MIHHOI

Tewma 1. IToxigua i gudepenigian

3azaui, sKi IPpUBOJATH 40 MOHATTS MOXiAHOI. [ToxigHa y KiJIbHOMY KypCi MaTeMaTHKH.
O3HaueHHsI noxiAHOT GYHKIT AilicHOI 3MiHHOI. ['eoMeTpUUHMI Ta MeXaHIUYHUM 3MiCT MOXiZHOT
(dbyHKLIT AilicHOT 3MiHHOI. PiBHSIHHSI OTUYHOI Ta HOPMaJli 10 KpUBOI.

[MonstTsa QyHKii, frdepeHLiiioBHOI y ToULli i Ha MHOXUHI. 3B’5130K ArdepeHLIiiOBHOCTI
3 HemepepBHicTIO. [IudepeHLiHOBHICTE CyMH, A0OYTKY, Ppi3HUII ¥ 4YacTKM (QYHKIiH.
IdepeHLiOBHICTb CKIafHOI Ta 00epHeHOT QYHKITIH.

Tabnuiis MoXiAHUX OCHOBHUX e/leMeHTapHUX (PYHKIIiH.

HOudepenuian ¢yHKUii, Ioro reoMeTpuuHU i MexaHiuHui 3MicT. [HBapiaHTHiCTH hopmMu
mudepeHitiazia. 3acTocyBaHHs AudepeHIiiana o Hab/MMKeHNX 00UMC/IeHb.

[MoxiaHi i audepenLiany BULMX MOPsAKIB. [JudepeHLiitoBaHHs apaMeTpUYHO 3a/laHuX
byHKLIiH.

HOudepenuitoBanHs (yHKLiOHa/MBHUX 1 cTereHeBux psfiB. Ilonsarrs pspy Tefinopa.
€HicTb po3KIafy PyHKIil y cTerieHeBUH psiji.

[MoustTs aHanmiTHuHOI (yHKLIT AilicHOI 3miHHOI. BsacTUBICTH €QUHOCTI aHATITUUHOL

byHKii. (8 rogun)

Tema 2. OcHOBHI Teopemu Ju(epeHIia/TbHOT0 UMC/IEHHS Ta iX 3aCTOCYBaHHA

Teopemu Posins, Jlarpanka i Koui.

[MpaBuna Jlomitans. ITopiBHSIHHSA POCTY IIOKa3HWKOBOI, CTereHeBOi i JiorapudmiuHol
byHKIl.

YMOBH CTanoCTi i MOHOTOHHOCTI (DYHKIIIT Ha TIPOMIXKKY.

OnyK/aiCTe KpUBOI I TOUKU MepervHy.

[ToBHe gocsimpkeHHs GyHKLiT Ta moOyg0Ba i1 rpadika.



HabmwkeHe obOuncieHHsT KOpeHIB PiBHSHb METOZOM XopA i MetogoM gotuyHux. (10
TO/JVH)

3microBuui moayab I11. InTerpannHe unciaenusa GQyHKLE ogHi€El 3SMIHHOL

Tema 1. OCHOBHi MOHATTSA iHTErpa/IbHOI0 YHUC/IeHHA

3ajaui, gKi TIpUBOAATH [O TIIOHATTA IlepBicHOI. IlepBicHa y IIKiIBHOMY Kypci
MaremaTuKu. [IOHATTS nepBicHOI, TeopeMa PO MHOXUHY NepBicHUX. [IOHATTA HeBH3HAUeHOro
inTerpana. TabMisE OCHOBHUX iHTeTpaJliB.

(2 200uHu)

Tema 2. MeTo/u Ta crioco0M iHTerpyBaHHSA

OcCHOBI MeTOAM IHTerpyBaHHs: PO3K/IaJy, 3aMiHM 3MIHHOI Ta YaCTUHAMU.

InTerpyBaHHs paujioHanbHUX (yHKLiN. [ToHATTS QyHKLiI, iHTErpOBHOI y CKiHUEHHOMY
BUTLJISII.

[HTerpyBaHHs1 HAUTPOCTILLIMX ippalliOHa/IbHUX i TPaHCLIEHZEeHTHUX (QYHKLIiM.

3HaxXo/)KeHHsI HeBU3HAUeHUX iHTerpastiB 3a JJOTIOMOT 00 TaO/IHLb.

(8 200uH)

Tema 3. [ToHATTA iIHTErPOBHOCTi, 0OCHOBHI TeopeMH MPO iHTerpOBHICTH

3ajaui, SKi IpUBOJATH IO MIOHATTS BM3HAUEHOIO iHTerpasa. [HTerpasn y LIKiIbBHOMY Kypci
MaTeMaTWKH. [HTerpoBHicTh 3a PimaHoM 1 Bu3HaueHwd iHTerpan. HeobxigHa yMoBa
interpoBHocTi. Cymm [lapOby Ta ix BmactuBocti. Kputepiii iHTerpoBHoCTi 3a PimaHOM.
[HTerpoBHiCcTh HerepepBHOI, KyCKOBO-HerepepBHOI i MOHOTOHHOI (yHKUiA. ['eomeTpruyHMIA
3MICT BU3HAUEHOI'O iHTerpaa.

(2 200uHu)

Tema 4. BusHaueHu# iHTerpas Ta oro BJIaCTUBOCTI

OCHOBHI B/IaCTUBOCTI BW3HAUEHOTO iHTerpana. Teopema TMpO CepeaHE 3HAYeHHS
BU3HAUEHOrO0 iHTerpasa. [HTerpas i3 3MiHHOIO BEPXHBOKO MeXKero iHTerpyBaHHs. HerepepBHicTb
iHTerpasa i3 3MiHHOIO BepPXHbOI MeXkero. /IudepeHIiioBHICTh iHTerpasa 3i 3MiHHOIO BepPHBOIO
Mexeto. IcHyBaHHs mTiepBicHOI HemepepBHOiI (QyHKiii. Popmyna HeioroHa - JleiiGHila.
IHTerpyBaHHs yaCTUHaMH i 3aMiHOKO 3MiHHOI.

(2 200uHu)

Tema 5. 3acTocyBaHHAI BU3HAUEHHUX iHTerpasis

[Tnoma xpuBosiHiMHOI Tpamenii. ['eoMeTpuuHMI 3MICT BH3HAUEHOrO IHTerpasa.
OOuricnieHHs TUIOI] Y [JEeKapTOBUX KOOpAWHAaTaX. JloBeleHHs HepiBHOCTEeHM 3a J0MOMOIO0
interpana. HabmmxeHe oGuncieHHs BU3HaueHUX iHTerpasiB. OOUMC/IEHHS TION] Y TIO/SIPHUX
KoopauHatax. O0’eM Tisia obepTaHHs i Hioro o6uncieHHs. [TOHSTTS CIPSIMIFOBAHOI AYTH KPUBOL
Ta ii goBxuHU. OOUMC/IeHHS] IOBXKMHU KYCKOBO-T/IaZKOi KpuBOi. TTOHSTTSI Momli TOBepXHi
obepraHHs Ta ii oOumMc/ieHHs. 3aCTOCYBaHHS BH3HAUEHOTO iHTerpasa y ¢i3wili: KOOpAWHATH
LleHTpa MacH IUIaTiBKHU i [yT¥ KPUBOI, CTaTUYHI MOMEHTH.

(2 200uHu)

Tema 6. HeBacHi iHTerpanmu

HegssnacHi iHTerpany Ha HeCKiHUEHHUX MTPOMIDKKAX iHTerpyBaHHs. HeBnacHi iHTerpanu Ha
CKiHUeHHUMX TIPOMIXKKaXx BiJ HeoOMexXeHUX (PyHKIIil. (2 200uHU)

3micToBHMi Moayab IV. Psaau

Tema 1. Uucnosi psgu

[ToHsTTA uncnoBOro psiAy. YacTMHHA cyMma i 3a/iuIioK psgy. 30DKHICTB i cyma psiay.
36ikHicTh psimy Ta Horo 3amuuiky. Ilpuknagu. ['eomeTpuuHa mporpecis, ii 30DKHICTB i cyma.
'apmoHiiiHui psij. HeobxigHa ymoBa 301KHOCTI psify.

(6 200uH)

Tema 2. [lopaTHi paaun



HeoOxigHa ¥ moctaTHsS ymoBa 301KHOCTI mosaTHUX psifiB. [locTaTHi 03HaKM 30DKHOCTI
JI0JJaTHUX PsifliB: O3HaKa MOPiBHsIHHS, 03HaKa [lamambepa, o3Haka Koiiri, iHTerpasbHa 03Haka.

(6 200uH)

Tema 3. 3HaKo3MiHHI psgu

3Hako3miHHI psgu. Teopema JleibHita. Psau 3 moBinbHUMM uneHamu. AOcosroTHa |
yMoBHa 30ikHicTe. Teopema mipo 36iKHiCTH abcomoTHO 36ikHOTO psiAy. Teopemu mpo
HeoOXiHy ¥ [JOCTaTHIO yYMOBHM 30DKHOCTI UHC/IOBOI TIOCTiJOBHOCTI Ta YWCIOBOTO pSiy
(xpurepiit Kouwi). (6 200uH)

3micToBHMI MoAy/ib V. OCHOBHM Teopii MMOBIpHOCTeH Ta MaTeMaTUYHOI CTaTUCTUKH

Tema 1. OcHOBHI NOHATTA Teopil IMOBipHOCTel

[Tpeamet Teopii iimoBipHOCTel. Knacudikanis noziid. CymicHi i HecymicHi mogii, moBHa
rpyna nogid. KrnacuuHe, reomeTpuyHe Ta CTaTUCTMYHE O3HAUeHHs1 UMoOBipHOCTel. BinmHocHa
YyacToTa BUMAAKOBOI 1ozii. PopMysiii KOMOIHATOPUKH y Teopii HMOBipHOCTEH.

(6 200uH)

Tema 2. Teopemu fofAaBaHHA i MHO)KeHHsI UMOBIpPHOCTell Ta iX HACTIAKH YMOBHa
rMoBipHicTb. Teopema MHOXeHHS IMoBipHOCcTell. Teopema JojaBaHHSI KMOBIPHOCTEM.
AnroputM pO3B’A3yBaHHA 3a/a4 3 BHUKODUCTaHHAM TeOpeM [OZaBaHHS Ta MHOXKeHHS
iimoBipHOCTeii. OCHOBHA BNIACTUBICTh MO/iH, SKi YTBOPIOIOTL MOBHY IpyIy. VIMOBipHicTb MosiBU
xoua O ofHiei mogii, Timeku opHiel mogii. Popmyna moBHOI WMoBipHOCTI. dopmymu Beiieca.
Anroput™ po3B’si3yBaHHS 33/ay 3 BUKOPUCTaHHSIM ()OpMyJ MOBHOI MMOBIpPHOCTI Ta ¢opmys
belieca

. (6 200uH)

Tema 3. Bctyn B MaTeMaTH4YHY CTaTUCTUKY

BubipkoBuii MeTof. 3aB/jaHHS MaTeMaTUUHOI CTaTUCTUKU. ['eHepasbHa Ta BUOipKOBa
cykymHocTi. Criocobu yTBOpeHHsi BUOIpPKOBOI CyKymHOCTi. CTaTUCTUUHMKA DPO3MOZLT BHOIpKH.
Emnipuuna ¢yHKIis posnoginy Ta i BnactuBocTi. I'padiuHe 300pa’keHHS CTaTUCTUYHUX
po3nozimiB (momiroH Ta rictorpama). UwcroBi xapakTtepucTvku BHOipku. Meton noOyTKiB
o0urcIeHHsT 3Be/IeHMX XapaKTepUCTHK BUOIpKU. UMC/IOBI XapaKTepUCTHUKWA CYKYTHOCTeH, III0
CK/IaZlatoThCd 3 rpyn. CTaTUCTUYHe OL{iHIOBaHHS. Br3HaueHHs CTaTUCTUYHOI OL{iHKU. TOYKOBI
CTaTUCTUYHI OL{IHKM I1apaMeTpiB pO3MOJiay Ta iX B/AACTUBOCTI. [HTepBanbHI CTaTUCTUYHI
oujinky. TouHicTh i JOBipYa WMOBIpHICTE (HaZilHICTL) OLiHKM, AOBipunii iHTepBan. IToOymoBa
JIOBIpUMX iHTepBasliB /151 OL[iIHKM TTapaMeTpiB HOPMaIbHOTO PO3IO/iTY.

4. CTpyKTypa HaBUYa/IbHOI JUCIHMILTIHH

KinbKicTh roguH
Ha3Bu 3micTOBHUX MOZYJIIB I TeM YChOro y TOMY 4HC/T

a | i | nab | iHvg | c.p.

1 2 3145 6 7

Cemectp 1
3micToBuii Moay/ib 1. I'panulld Ta HenepepBHicTh (PyHKIiI OAHi€l 3MiHHOI

Tema 1. Beryn 10 aHamizy 8 2 | 2 4

Tema 2. MHOKHHA JIMCHUX UMCeN 12 4 | 2 6

Tema 3. @yHKUIT AiKCHOI 3MiHHOT 16 4 | 4 8

Tema 4. I'paHuIli NoC/TiJOBHOCTEM 18 6 | 4 8

Tema 5. I'panuli QyHKLiM B TOUKax 16 4 | 4 8

Tewma 6. HeniepepBHi dyHKIii 14 4 | 4 6
Pa3om 3a mopysem 1 84 2 120 40




| 4] |

3micToBui Mmoayb 2. IndepenniaibHe uncaeHHs GyHKIii ogHiel 3MiHHOL

Tewma 1. ToxiaHa i gudepentjian 18 4 | 4 10
Tema 2. OcHOBHI TeopeMu AudepeH1ialbHOT0 YUCAeHHSI 18 4 | 4 10
Pa3om 3a mopysiem 2 36 8 | 8 20
3micTroBuii Moay b 3. IHTerpanbHe uncaeHHs QYHKILii o/jHi€l 3MiHHOI
Tema 1. OCHOBHI MOHATTS IHTErpajbHOTO YHCJIEHHS 10 2 8
Tema 2. Metoau Ta criocoOH iHTETpyBaHHS 20 4 | 6 10
Pa3om 3a moaysiem 3 30 6 | 6 18
Pa3om 3a 1 cemectp 150 3 |34 78
8
Tema 3. IIoHATTA IHTErpOBHOCTI, OCHOBHI TeopeMH IIpO 8 2 6
IHTETPOBHICTh
Tewma 4. Bu3HaueHMH iHTerpas Ta MOro BlIaCTUBOCTI 14 2 1 4 8
Tema 5. 3acToCyBaHHsSI BU3HAUEHUX iHTerpasiB 16 2 | 8 6
Tema 6. HeBnacHi iHTerpamu 14 2 | 4 8
Pa3owm 3a mopysiem 3 52 8 | 16 28
3microBuii Mmoayab 4. Paau
Tema 1. Uncsosi psagu 14 4 | 2 8
Tema 2. lopatHi psigu 16 4 | 4 8
Tema 3. 3HaKO3MiHHI psigy 14 4 | 2 8
Pa3zom 3a mopyiem 4 44 1|8 24
2
3MicToBHUN MOAY/Ib 5. OCHOBHM Teopii HMOBiIpHOCTe# Ta MaTeMaTHYHOI CTaTUCTUKHU
Tewma 1. OCHOBHI NOHATTS Teopii IMOBipHOCTe 18 6 | 2 10
Tema 2. Teopemu [0faBaHHS i MHO)KEHHSI IMOBIpHOCTeH Ta 20 6 | 4 10
iX HACJTi TKK
Tema 3. BcTyn B MaTeMaTUUHY CTaTUCTUKY 16 4 | 2 10
Pa3om 3a mopysiem 5 54 1|8 30
6
Pa3om 3a 2cemectp 150 3 |32 82
6
5. Temn MNPAKTHUYHHUX 3dHATH
Ne HasBa Temu KinbkicTb
3/1 rOAViH
CEMECTP 3
3micToBuii Moay b 1. I'panuiis Ta HenepepBHicTb GyHKLIIT ofHi€l 20
3MiHHOI
1 | Moayab AiMiCHOTO UMc/ia Ta MOro BJIaCTUBOCTI. 2
2 @DyHKIIii, iIX BIaCTUBOCTI Ta rpadiku. 2
2 UucnoBi oc/aif0BHOCTI. ['paHuLg YrC/I0BOI OC/IiIOBHOCTI. 4
3 OO0uncIeHHsI TPaHUIb YMCTOBUX TIOC/TiZIOBHOCTEM 44
4 | I'panung dyHkiii. O6urcieHHs TpaHuLb QYHKIIT 44
5 ITepima Ba)k/iMBa rpaHuLs. 24
[pyra Bak/iMBa rpaHuLisl 44
6 HenepepBHicTh dyHKIT B Toulli. TOuku po3puBy 24
7 [MToxigHa dyHKIil. O6UMC/IeHHsS MOXiTHUX 44
3microBuii Moayab 2. [IndepennianbHe yncieHHs GyHKii opHiei 8




3MiHHOI
8 [ToxiaHa cknazgeHol GyHKII. TToxXigHi BULLIMX TOPSIKIB 44
9 | loBHe mocmipkeHHs GQyHKLiI Ta moOyA0Ba ii rpadika 4
3micTroBuii mMoayib 3. IHTerpanbHe uuc/ieHHs (QYHKIi ojHiel 6
3MiHHOL
10 | HeBusHaueHui iHTerpan. IHTerpyBaHHS METOOM PO3KIaay. 4
3 IHTerpyBaHHs 3aMiHOK 3MIHHUX 2
114 | THTerpyBaHHs yaCTUHAMU 4
125 | IHTerpyBaHHsl paLiiOHa/JIbHUX, ippaljiOHaIbHUX, TPUTOHOMETPUUYHUX 6
byHKIIiM
YCbhOI'O 3432
CEMECTP 4
3micToBuii Moayab 3. IHTerpanbHe unc/ieHHA GyHKIii o/Hi€l 16
3MIHHOIL
16 | OGumcneHHss BW3HAUEHUX IHTETpPa/iB Ta 1X 3aCTOCYBaHHS [0 128
oOuMc/ieHHs1 TIIOI] TUIOCKUX — Giryp, [JOBXWHU [JyTd KPHUBOI,
obunc/ieHHst 06’eMiB Ti/1 00epTaHHs, TI/IOI TOBEPXOHb
72 | HeBsiacHi iHTerpamu 44
3micToBuii Moayab 4. Psaau 8
3 | Yucnosi psan. HeobxifHa i ;ocTaTHI 03HaKM 301>KHOCTI 2
4 | OocraTHi 03HaKHW 301KHOCTI AOAATHUX PsAiB 2
5 IHTerpasibHa 03HaKa 301KHOCTI I0aTHOTO Psy 2
6 | 3HaKO3MiHHI psau 2
3microBHuii Moayab 5. OcHoBM Teopii iiMoBipHOCTeil Ta 8
MaTeMaTHYHOI CTaTUCTHKHU
7 | OcHOBHI TMOHATTA Teopii KMoOBipHOCTel. KiacnuHe o03HaueHHs 2
WMOBIpHOCTeM Ta BiJHOCHA yacToTa
8 | Teopemu fozfaBaHHs Ta MHOXKeHHS MMOBipHOcTel. dopmyna MoBHOL 4
riMoBipHOCTel. @opmynu Beiieca
9 BubipkoBuii Metozs. CtaTucTUuHMN po3mnozii. I[Tosirox i ricrorpama. 2
Emnipyuuna ¢yHkuis posnopiny. CTaTUCTUUHI OL[iHKA TapaMeTpiB
pO3MOJITY
YCbOI'O 32

6. MeToau HaBYaHHA

BUKOpHCTOBYHOTHCS Taki METOAU HaBUYaHHA: CJIOBECHI — PO3IMOBi/b, MMOSCHEHHS, JIeKLisl, HA0UHI

— JIeMOHCTpallisi, i/TFOCTpaLlisi; MPaKTUYHi — MpakTUUHa pob0Ta, BUKOHAHHS BIIPaB.

3a xapakTepoM JIOTiKM Mi3HaHHsS BUKOPUCTOBYIOTHCS TaKi MeTO/W: aHa/MiTUYHUM, CUHTeTUYHUM,

aHaJIiTUKO-CUHTEeTUYHUH, IHAYKTUBHUU. [lelyKTUBHUN.

3a piBHEM CaMOCTIHHOI PO3yMOBOI [isUIbHOCTI BHKOPHCTOBYIOTHCSI METOJM: TPOO/eMHUH,

YaCTKOBO-TIOLIYKOBHUH, JOC/Ti JHUL[bKUI.

7. MeTOAY KOHTPOJIIO

BHKOpPHUCTOBYIOTECSI Taki MeTOAM KOHTPOJIIO: YCHUM KOHTPOJIb y BUIVIAJI IHAMBiZyaJbHOTO Ta

CI)pOHTaJ'[BHOFO OIMUTYBAHHA, MMMCbMOBUM KOHTpPOJIb Y BHI JISIAi MOAYJ/IbHUX KOHTPOJIBHUX,

CaMOCTiIMHUX MHUCHMOBUX POOIT, MaTeMaTHUHUX JUKTAHTIB, TIOTOYHOTO TeCTYBAHHS, BUKOHAHHI




3aB/laHb y JUCTaHLIIMHOMY KYpCi.



8. Po3niopin 6asiB, sIKi OTPUMYIOTH CTY/A€HTH

Cemectp 3
[TincymkoBUn
IToTouHe TecTyBaHHS Ta CaMOCTiiiHa podoTa TeCT Cyma
(ek3ameH)
: . 3MicTOBUM
3MiCTOBUM MOAYJIb 1
MOAY b 2 40 100
T1 | T2 | T3 | T4 | TS | T6 T1 T2
5 5 5 5 5 5 20 10
Cemectp 4
[TigcymkoBUMA
IToTouHe TeCTyBaHHA Ta CAMOCTiiiHa podoTa TecT Cyma
(exk3ameH)
3micToBur Moay/b 1 3MiCTOBUY MOZY/Ib 2
T1 T2 T3 T4 T5 T6 40 100
10 10 10 10 10 10
Cemectp 5
[TigcymkoBUm
IToTouHe TeCcTyBaHHA Ta CAMOCTiiiHa podoTa TecT Cyma
(ek3ameH)
3micToBur Moay/b 1 3MiCTOBUM MOJY/Ib 2
T1 T2 T3 T4 T5 T6 40 100
10 10 10 10 10 10
IITkana onjiHioBaHHA: HarjioHa/1bHa Ta EKTC
Cyma 6aris 3a Bci I—é—[f({%]g OwuiHKa 3a HaliOHA/IbHOIO 1IKaI0k
BU/IM HaBYa/IbHOI [/151 eK3aMeHY, KypCOBOT'O :
AlMBHOCTI npoekTy (poboTH), MPaKTUKU AT SATIKY
90-100 A BiIMiHHO
82-89 B
74-81 C Aobpe 3apax0BaHO
64-73 D :
60-63 E 3a/10BiJTbHO
35-59 FX He3a/10BUJIbHO 3 MOXKJIUBICTIO He 3apax0BaHo 3




MO>KJTUBICTIO

ITOBTOPHOI'O CKJ/IaJlaHHA
IMOBTOPHOI'O CKJ/IdJidHHSA

1-34 F He3a/10BLIbHO He 3apax0BaHo

13. MeToguuHe 3a0e3meyeHHA
1. KoHCITeKT J1eK1jii BCiX TeM KypCy.
2. BapiaHTH 3aB[jaHb /151 CaMOCTiliHOI pOOOTH CTYZAEHTIB.
3. BapiaHTl MOJy/IbHUX KOHTPOJIBHUX PODIT.
4. CrIMCOK TIMTaHb, 1110 BUHOCATbCS Ha CAMOCTiliHe BUBUEHHSI CTY/IeHTiB.
5. TeopeTuuHi MUTaHHA 4O KOJIOKBIYMIB Ta €K3aMeHiB.
6. [IuCTaHL[iHHUIA KypC /11 CAMOCTiHHOI pOOOTH CTY/I€HTIB
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