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Mporpama HaBYaNbHOI AUCUMNAIHN

1. Onwuc HaBYaNbHOI AUCUMUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

He 3Bakatoun Ha Te, IO MaTeMaTWKa 3apoOJWJach Ha CBITAaHKY pPO3BUTKY IHMBLII3awii 1
(byHIaMEHTaJIbHOIO HAYKOIO, 1110 BUBYAE MOHSTTS, OJIep KaHi IIISIXOM a0CTpaKIIil SBUIL peabHOTO CBITY

BOHA ITOCTIMHO PO3BUBAETHCA

1 OHOBIIIOETbCA. TakUM OHOBJICHHSM CBOTI'O qacy CTajlo BiI[KpI/ITT



TUQepeHITiaTbHOr0 1 IHTETPAIbHOTO YMCIICHHS, M0 A0 TOMITOBX 10 (OpMYyBaHHS HOBOTO PO3ALTY
MaTeMaTUKH, A0 SKOI YBIWIUIM Teopis nudepeHIiabHUX PIBHSIHb, TEOpis (YHKLIN, aHATITHYHA Ta
mudepenitiina reomeTpis Tomo. ChOrojHi BHIAa MaTeMaTHka € e()EeKTHMBHHM IHCTPYMEHTapieMm
JOCII/DKEHb Yy TPUPOAHUYMX 1 TEXHIYHMX HayKax, SKUi 3a0e3nedye iX HEBNMHHUN pPO3BUTOK. Y
TEXHIYHUX YHIBEpPCUTETaX BUKIAQJAaHHA AUCHUILIIHM Buima marematuka € o0OB’SI3KOBUM, TaK SIK
CTIOHYKa€ CTYJICHTIB JI0 PO3BUTOK iX IHTENEKTY 1 3JaTHOCTI JIO0 JIOTIYHOTO MUCJICHHS, PO3B’sSI3aHHS
CKJIAJJHUX CIICIai30BaHUX 33734 Ta MPAKTHUYHUX TNpolieM mpodeciiiHoi MisTBPHOCTI y HOBITHIX
TEXHOJIOTIIX Ta KOMII'IOTEPHOMY JM3aiiHi MaTepiamiB, YMIiHHS BHKOPHUCTOBYBATH METOIHU
MaTEeMaTUYHOTO aHANTI3Y Ta JU(EPEHIIIaTbHIX PIBHAHB B IHKEHEPHUX PO3PAXYHKAX.
MeTtoro HaBYaJIbHOI JUCHUILUIIHU € (OPMYBaHHS Y CTYJCHTIB IHTErpaibHOi KOMIIETEHTHOCTI —
3ATHOCTI /IO JIOTIYHOTO MUCIEHHS, (POpPMyBaHHS OCOOHMCTOCTI CTYJIEHTIB; PO3BUTOK IX IHTENIEKTY i
3MIOHOCTEH; 3MaTHOCTI PO3B’3yBaTH CKJIA/HI CIIeLiali30BaHi 33/1a4i Ta MPaKTUYHI TIPOOIEeMH
MpeameTom BMBYEHHA AUCLUNNIHM € TeOpiA PYHKLIA KOMMNIEKCHOrO 3MiHHOIO, onepaLiiHe YNC/eHHA
, TeOpiA MMOBIPHOCTEM Ta CTaTUCTUKA Ta 3aCTOCYBaHHA Teopii GYHKLUiM KOMMNAEKCHOro 3MiHHOMo Ta
onepauiiHOro YMcneHHs Ao GpisMYHUX 3aJa4 Ta 33434 AKi NPUBOAATL 0 PiBHAHb MaTEMATUUHOI Bi3nKK,
andepeHuianbHNX PiBHAHb OCHOBHUX TUMIB Ta MPUKAALAHMX 3a4ad 3 cneuianisaLii.

Metoo pgucuunniHm  Buwa matematvka € GOPMyBaHHA Yy CTYAEHTIB TaKMX MPOrpamHUX
3araZibHUX KOMNETEHTHOCTEN AK:
K3.01 3paTHicTb 10 abCTPAKTHOrO MUC/IEHHSA, aHaNi3y Ta CUHTE3Y
K3.02 34aTHiCTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUYHUX CUTYaLLIAX
K3.03 34aTHiCTb BYUMTMUCA Ta OBONOAIBATU CY4aCHUMM 3HAHHAMM
K3.05 3aaTHicTb NpuiimaT 0brpyHTOBaHI pilleHHA
K3.10 3paTHicTb NpautoBaT¥ aBTOHOMHO
KC.01 3paTHicTb 3acTocoByBaTW BiAMOBiAHI KiAbKiCHi mMaTemaTWuyHi, i3W4YHi | TexHiYyHi meToam i
KoMn'toTepHe nporpamHe 3abesneyeHHA 414 BUPILWEHHA iHXEeHEePHMX MaTepiafio3HaBYMX 3aBAaHb
B pe3yabTaTi HaBYAHHA CTYAEHT NOBUHEH BMITU 3HaXoAUTU PYHKLO 3a i AIMCHOK Y/ YABHOIO AIKA €
rapMoHIYHOI PYHKLIiEID, 3aCTOCOBYBATU iHTerpanbHy Teopemy Koli, Ta iHTerpanbHy ¢opmyay Kouli,
po3KnagatM GyHKLito y pag JlopaHa, 3HAXOAUTU LKW, 3aCTOCOBYBATHU JINLLKM .0 OBUYUCNEHHSA Pi3HUX
TUNIB iHTErpanis, HeBAACHI iHTerpaamn neporo. YMitv 3HaxoanTu po3s’a3ku andepeHuianbHUX pPiBHAHb
3 PO3PMBHOK MPABOK YaCTMHOK 33 AOMOMOrOK OMNEPALMHOIO YMC/AEHHA, BMITU pPO3B’A3yBaATU
iHTerpanbHi PiBHAHHA, 3HAaTU OCHOBHI PopPMYIN Teopii MMOBIPHOCTEN, LLEHTPAbHI MPAHUYHI TeEOpPeEMMU,
BMIiTW 3aCTOCOBYBATW CTAaTUCTUYHI METOAN A,0 aHANI3y eKCNepMMEHTaNbHUX AaHUX .
MporpamHi pesynbTaTv HaBYaHHA
MPH 2 3HatM Ta BMITM BMKOPUCTOBYBATU 3HAHHA YHAAMEHTANbHUX HAYK, LLO /ieXaTb B OCHOBI
BiANOBigHOI cneujanisayii matepiano3HaBCTBA, Ha pPiBHI, HEoOXigHOMY ANA AOCATHEHHA iHWWUX
pe3ynbTaTiB OCBITHLOI NpPOrpamu.
MPH 7 Bonoaitm HaBMYKamMu, AKi O03BONAIOTb NPOAOBXKYBATWU BUMTMCA i OBONOAIBATU CydaCHUMU
3HaHHAMMW.
MPH 18 Buasnati, d¢opmyntoBaTn | BUpilyBaTU MaTepiano3HaBYi 3aBAaHHA BiANOBIAHO A0
CNewianbHOCTI; PO3YMITU BaXK/MBICTb He TexXHiYHWUX (CycninbcTBO, 340pOB’A i 6e3neka, OXopoHa
HaBKO/IMLWIHbOIO CepeoBULLA, EKOHOMIKA, MPOMMUCNOBICTb) OBMENKEHD.

2. TMpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUUNAIHM (Micue B CTPYKTYPHO-NOriYHi cxemi HaBYaHHA
3a BigNoBiaHOI OCBITHLOIO NPOrpPamoio)

Ovcuunnida «Buwa matemaTuKa» YacTuHa 3. BUKNAAa€eTbCs Ha 6asi YacTMHM1 Ta YacTUHM 2. Ta NOBHOI
cepeaHboi abo cepeaHboi NpodeciinHoi OCBITH.



€ OCHOBOI A/ BUBYEHHA HOPMATUBHUX AUCUMMAIH LUWMKAY 3aranbHOi i npodecinHoi NiaroToBKU. 3HaHHA
OTPMMAHI Mif Yac BUBYEHHA AMCUMNAIHU MOXKYTb OYTW BMKOPWUCTaHi ANA PO3PAXYHKIB Yy KypCcOBWX Ta
AUNNOMHUX poboTax Ta npoekTax. AncumnniHa € cknagoBoto ¢opmyBaHHA iHTErpasbHOI KOMMNETEeHTHOCTI
neploro (6akanaBpcbKOro) piBHA BULLLOT OCBITH.

3. 3micT HaBYaNbHOI AUCLUUNNIHN

Pozaia 1. Onepaniiine ynciaeHHst
Tema 1.1. [leperBopenns Jlamutaca. 3acTocyBaHHS 10 PIBHSIHD 3 YACTUHHUMH TOX1THUMHU.
Tema 1.2. IlepetBopennst Oyp’e.
Po3nin 2. Teopis iimoBipHOCTEli Ta MaTeMAaTHYHA CTATHCTHKA.
Tema 2.1. O6uncneHHs IMOBIpPHOCTI TIOIiH, OCHOBHI (popMyITn
Tema 2.2. LleHTpanibHi rpaHUYHI TEOPEMHU.

Tema 2.3. ExeMeHTH CTATUCTUKU.

OcHoBHa JiiTeparypa

1. 'nepenxo b.B. Kypc teopii iimoBipHocTelt . — K: KuiBchkuit ynisecurer, 2010. — 463 c.

2. Typunn B.M. Teopis iimoBipHOCTE#H 1 MaTeMaTiyHa cTaTucTHKa. OCHOBHI MOHSTTS, IPUKIIAIH, 331a4i:

[Timpy4yHuK 7151 CTY/IEHTIB BUIIMX HaBYAbHUX 3akiafiB. — J{HimponerpoBchk: IMA — mipec, 2014. 556¢.

3. Kypascka I'. B. Kapnamtok T. O. Konace .M. PeBa H.B. Onepariitne uncnenns — Kuis: KIII im. Irops

Cikopcbkoro, 2018. — 79 c.

4. T'opbauyk B.M., Kynumk-JIuBynbcbka O.1. Teopist iMOBIpHOCTEH Ta MaTeMaTHYHA CTaTUCTHUKA
[Enextponnmii pecypc] : migpyu. Kuis : KIII im. Irops Cikopcrekoro, 2026. — 359 c.
https://ela.kpi.ua/handle/123456789/79914

5. l'op6auyk B.M. CmiBak 10.B. BUILIA MATEMATHUKA YACTHUHA 3 Teopist iMoBipHOCTEH Ta MaTeMaTHYHA

craructuka lIpakrukym, Kuis : KI1I im. Iropst Cikopeskoro , 2025. — 79 c.

(https://ela.kpi.ua/handle/123456789/75922)

HonaTkoBa Jiteparypa
1. Stanley J Farlow . Partial Differential Equations For Scientists And Engineers Dover Publications
Inc. New York 1982.

HaBuanbHUA KOHTEHT
1. MeToguKa onaHyBaHHA HaBYaAbHOI AUCUUNNIHM(OCBITHDOrO KOMMNOHEHTA)

5.1.JIexuii (16 zooun)

Jlexuis 1.

[leperBopenns Jlannaca, 03Ha4eHHs, OCHOBHI BJIaCTUBOCTI,
OO6pa3u enemMeHTapHUX (PYHKIIIH, BIaCTUBOCTI 00pasy.
Jlexuis 2.


https://ela.kpi.ua/handle/123456789/75922

OcHoBHI Teopemu npo neperBopeHns Jlamnaca.

Jlekuis 3.

Teopemu npo icHYBaHHSI OPHUTiHATY Ta 3HAXOJHKCHHS OPHUTiHAITY.

Jlexuis 4.

3acrocyBaHHs neperBopeHHs Jlamnaca 1o audepeHianbHuX piBHIHD.

Jlekuis 5.

[Tpoctip eneMeHTapHHX TOMIN, anreOpa IMOAi, KIACWYHE BU3HAYCHHS WMOBIPHOCTI oreparii Haj
TTOJTISIMH .

Jlexuis 6.

®opmya moBHOT KMOBIPHOCTI, IMOBIPHICTH TiIOTE3,

[TocnimoBHICTE HE3aJNEKHUX  EKCIIEpUMEHTiB, cxema bepuymm Tta Ilyaccona, BumamkoBi
BEJIMYUHH, (DYHKIIiSI PO3MOALTY, TyCTUHA PO3MOILTY .

Jlexuis 7.

MoMeHTH BUITaJKOBOI BETMYNHH, MaTEMATUYHE CIIONIBaHHS, Aucniepcis. HopManbHuii 3aK0H po3noiny,
XapaKTePUCTUKH HOPMAIILHOT'O 3aKOHY.

Jlexuis 8.

EneMenTn MaTeMaTH4YHOI CTATHCTUKH.

5.2 IpakTuuHi 3auarts (36 rogun)

3ansaTts 1.

3HaxomKeHHs o0pa3iB GyHKIIN npu nepeTBopenHi Jlamnaca .

3aHATTA 2.

Oynkis Xepicaia Ta 3aCTOCYBaHHS 11 10 3aMHUCy PO3PUBHUX (YHKITIN.

3anaTTs 3.

JudepeHIiitoBaHHs OpUTiHATY Ta 3HAXODKEHHS 00pa3y AudepeHIliaTbHOTO BUPa3y.

3ansatTs 4.

3HaXO/KEHHS OPUTIHAIY 3a TOTIOMOT'OI0 TIEPETBOPEHb.

3aHATTSA 5.

3HaX0HKEHHS PO3B’sA3KiB IU(epeHIialbHUX PIBHSIHD.

3aHaTTs 6.

3HaX0HKEHHS PO3B’sA3KiB MU (epeHIiaIbHUX Ta iIHTETpaIbHUX PIBHSIHB 32 JOTIOMOTOFO JIMIIKIB.
3anaTTs 7.

3HaxXO0KEHHS PO3B’A3KIB cUCTeM NudepeHIiaIbHUX PIBHSIHb, €KCIIPEC KOHTPOJIbHA.

3andarra 8.

Bunaakosi moaii onepariii HaJt MOAIsIMHU, KJIAaCUYHE O3HAYCHHS HMOBIPHOCTI Ta T€OMETPUYHE.
3ansarta 9.

3HaXOKEHHS HMOBIPHOCTI METOJJaM1 KOMOIHATOPUKH.

3ansarrs 10.

dopmyna noBHOI iMOBipHOCTI Ta hopmya baeca.

3anstrs 11.

HopmanbsHuit 3aK0H po3mo/iiay Ta iHIIi, 3HaX0/PKEHHS] MATEMAaTHYHOTO CTIOIiBaHHS Ta TUCIEPCii.
3ansatrs 12.

3HaXOKEHHS MOMEHTIB BHUIIaJKOBOI BEIMYUHH.

3ansatrsa 13.

3HaxomKkeHHS QYHKIIT PO3MOALTY Ta TYCTUHH PO3MOLUTY BUMIAAKOBOI BETHYHUHU.

3ansatrsa 14.

O1iHKM CTaTUCTUYHUX MapaMeTpiB, MPOMIXKKIB HaIIHHOCTI, MMepeBipKa TirnoTes.



3anarts 15
MoaynbHa KOHTpOJIbHA poOOTa.

6. CamocriitiHa poboTa cTyaeHTa
CamocriitHa poOoTa CTyIEHTIB (3arajibHa TPUBAJICTh /4 TOJIUH) MOJISTAE Y:

CamocTiitHOMY OTpaIroBaHHi JIEKIIHHOTO MaTepiany (B po3paxyHKy 1,6 romuna Ha 1 ToAMHY JIEKIIHHIX
3aHSTH) — BCHOTO 25 TOMH

[TigroToBIii 10 MpakTUIHUX poOiT— Bchoro 16 roamu
ITigrorosui 1o MKP - Bcroro 3 roauna

[TigroToBIi 70 ceMecTpoBOro KOHTpoio — ek3ameny — 30 romwH. Bumm camocrtiitHOi pobotn —
OTIpAIIOBAHHS JEKI[IHHOr0 MaTepiay, NiAr0TOBKa 10 ay IMTOPHUX 3aHSTh, PO3B’ 30K 33/1a4, BAKOHAHHS
pO3paxyHKOBOi poOOTH (pO30MBAETHCA HA JIBI YAaCTHMHHU BIAMOBIAHO 7O CEMECTPOBHUX IUIAHOBHX
aTecTarii).

MoniTMKa Ta KOHTPO/b
7. MoniTuKa HaBYaZIbHOI AUcuMNiHN (OCBITHBOro KOMMOHEHTA)

HNotpumanns nonoxedb «Komekcy gecti KIII im. Iropst Cikopebkoro» (po3aimm 2 Ta 3)
CmiBrparis CTy/ICHTIB Y pO3B’s3aHHI TIPOOIEMHUX 3aBJaHb JO3BOJICHA, ajie BIAMOBIII KOKHHUMA CTYJIEHT

3axuIlae caMocTiiHo. B3aemoist CTyIeHTIB MiJ] Yyac ICIIUTY KaTErOpuyHO 3a00pOHSETHCS 1 Oy Ib-sKa
TaKa JisUTbHICTH Oy/ie BBa)KAaTHCS MOPYIICHHSIM aKaJeMIqyHOi TOOpOYECHOCT] 3r1AHO IPUHLIUITIB
YHIBEPCUTETY W00 aKaJAEMIYHOI T0OpOYECHOCTI. Y 3BUYafHOMY peXUMi POOOTH JISKIIil Ta MpaKTH4HI
3aHATTS MIPOBOJIATHCS B AyIUTOPISAX. Y 3MINIAHOMY PEKUMI JISKIIIT Ta MPAKTUYHI 3aHATTS MPOBOATHCS
yepe3 iatdopMu TucTaHiiiHoro HapuanHs Cikopcbkuii, Meet, Zoom To1110.

8. BuAu KOHTPOIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaB4yaHHA (PCO)

IToTo4YHMiI KOHTPOJIL: EKCIPEC-ONUTYBAHHS, ONMMTYBAaHHS 3a TEMOIO 3aHATTs, HanucaHnHsi MKP,
BUKOHaHHs PP.

KanengapHuii KOHTPOJIb: TPOBAAUTHCS ABIUl HA CEMECTP SK MOHITOPHUHT IOTOYHOT'O CTAHY BUKOHAHHS
BHMOT CHJIa0ycCy.

CemecTpoBH KOHTPOJIb: €K3aMEH

PeATUHroBa cMcTemMa OLiHIOBAHHA

MOTOYHMI Ta NiACYMKOBMI (CTAapTOBWMIA) iHAMBIAYaNbHUI pelTUHIM cTyaeHTa (R.) BM3HAYatoTbCcA Ha
0CHOBI 50-6a1bHOI WKanu ouiHloBaHHA 3a GOpMyoLo:

R.=R;, + Ry + Ryp + Rpyrp

1. KpuTepin HapaxyBaHHs 6anis
1.1. Poboma Ha NPAKMUYHUX 3QHAMMAX
- aKTMBHa TBOpYa poboTta — 1,3 6anu;

- nnigHa poboTta—1 6an;
- nacmsHa pobota — 0 6anis.
2.3. Ekcnpec KoHmMpono o 5 6any;
2.4. ModynbHa KoHMposabHa poboma 15 6anis.



2. YMOBW MO3UTMBHOI NMEpLIOro KajieHA4apHOro KOHTPOJIIO € po3B’A3aHHA He meHwe 50 % ekcnpec
KOHTPO/1t0. YMOBOI MNO3UTUBHOIO APYroro KaJieHAAapPHOro KOHTPOI0 € po3B’A3aHe He meHwe 50 %
€KCrpec KOHTPOHO.

3. YMoBO O0MNYCKY A0 eK3aMeHY € CEMECTPOBUI PENTUHT He meHLwe 60 %.

EK3ameHaUiiHNIN 6ineT CKNAJQEeTbca 3 2 TEOPETUUYHMX Ta MNPAKTUYHUX 3aBAaHb, HA MNiArOTOBKY
BIiABOAUTBLCA 2 TOAMHWN , EK3aMEH NPOBOANTLCA Y 3MiLlaHi popmi.

«BigMiHHO», MoBHa BignoBiab, He meHwe 90% noTpibHOI iHdopMaLii, WO BMKOHAHA 3rigHO 3

BMMOramm A0 PiBHA «yMiHb», (NOBHE, 6€3noMMIKOBE PO3B’A3yBaHHSA 3aBAaHHA);

— «pobpey, A0CTaTHbO NOBHa BiANOBIAb, HE MeHLLe 75% noTpibHoi iHdopMmalLii, Lo BUKOHAHa 3rigHo
3 BMMOraMM [0 PiBHA «yMiHb abO € He3Ha4Hi HeTOYHOCTI (NoBHe PO3B’A3yBaHHA 3aBAAHHA 3
HEe3HaYHUMM HETOYHOCTAMM);

— «3a/10Bi/IbHO», HE NOBHa BiANoOBiAb, He meHwwe 50% NoTpibHOoT iHpopMalLlil, Lo BUKOHAHA 3rigHO 3
BMMOramMm [0 «CTEPEOTUMHOro» PiBHA Ta AesKi NMOMWUAKM (3aBAaHHA BUKOHAHE 3 MEBHUMWU
HeponiKamu);

— «He3adoBi/IbHOY, BiANOBiAb He BiANOBiAaE ymoBam A0 «3a40BinbHO» — 0 banis.

Tabnuirst BIAMOBIAHOCTI pEHTUHTOBUX OB OI[IHKAM 3a YHIBEPCUTETCHKOIO MIKAIOH0:

Kinbkicme 6anie OuiHka
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 Jobpe
74-65 3a408BiNIbHO
64-60 JoctaTHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymOBM A0MNYCKY He ponyuwieHo

9. poaatkoBa iHpopmauia 3 gucuunninm (0CBITHLOro KOMNOHEHTA)

= [IMTaHHA, WO BMHOCATLCA HA MOAY/IbHY KOHTPONbHY pob6oTy (abo Ha TeMaTWUYHi KOHTPOJbHI
poboTn) HaBeaeHo y [loaaTky A;

= [lpuKnag 3aBAaHHA AN po3paxyHKoBoi poboTn HaBeaeHo y JoaaTtky b;

= [IUTaHHA, WO BUHOCATLCA HA EK3aMeH i NPUKAag ek3ameHaLiiHoro 6inety HaseaeHo y [loaaTky
B.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHu (cnnabyc):
CKnapgeHo A0KTop ¢i3.-maT. HayK, npodecop, Mopbayuyk Bonoanmmnp Mupocnasosuy

YxBaneHo Kadenpoto mateMaTuyHoT ¢i3nKkKu Ta aAndepeHuianbHMX piBHAHb (NpoTokon Ne 9 Big, 26 yepsHAa 2026
p.)

Noroa)eHo MeTtoaunuHoto Komicieto HH IM3 im. €. O. MaToHa (npotokon Ne 8 /26 Bia 25 yepsHa 2026 p.)




Oopatok A

Ha moAaynbHY KOHTPOIbHY BUHOCATLCA 3aBAAHHA 3 TAKUX TEM :

Tema 1.1. [leperBopenns Jlamnaca. 3acTocyBanHs 10 AuepeHianbHAX PIBHSHb.
Tema 2.1. O6uncneHHs iIMOBIpHOCTI TIOAIH, OCHOBHI (hopMyITH

Tema 2.2. LleHTpanbHi rpaHUYHI TEOPEMHU.



AopaTtoK b

MpuKknag 3aBAaHHA ANA po3paxyHKOBOI pobotu

3HalTH opuriHai QYHKIIT :

5p?—5p+8
(p+3)(p?—4p +13)

Po3p’s3aTu 3agauy Kol 3a 10noMororo onepariiiHoro YucjiaeHHs :

x" —3x"+2x =12e3,x(0) = 2,x'(0) = 6

3HANTH PO3B’SI3KU CUCTEMH :

{x’=2x—y

—ar 2y XO=0, Y0 =2

Hexait A, B, C — Tpu 10BUIbHI O11. 3HAWTH BUpa3 IS MO,

[o BimOymeThcs x04a OfHA OIS,

Koxna OykBa cioBa “MaremaTHKa” HalrcaHa Ha OKpeMii KapToulll,
KapTOYKH MEPEMIIITYIOTh a TIOTIM BUHMAIOTh MO OJIHIN. SIka IMOBIpHICTb,
OTPUMATH CJIOBO “Tema’?

Ha xonBeep nmomanaroTs Aetani 3 TpbOX aBTOMaTiB. Bimomo, 1o nepmuii aBromar ngae 0,3 % Opaky
npyruii 0,2 %, tperiit 0,1 %. 3 KOHBeepa Hayraj B3dTa JeTajlb, 3HAUTH IMOBIPHICTS, 1110 BOHA
OpakoBaHa, SIKIIO 3 TIEpIIoro aBToMara Ha konseep nomano 1000, 3 mpyroro 2000, 3 Tpetroro 3000.
Benuunna po3mnoaisieHa 3a HOpMaJbHUM 3aKOHOM 3 MaTEMaTHUYHUM crioaiBaHHsM 10,
CEPEeIHbOKBAAPATUYHUM BIAXUICHHAM 4. 3HAUTH IMOBIPHICTh MOTIAIaHHS BUTIAJIKOBOT BETUIMHH Y
inrepsan(2; 13].
BumnankoBa BennurHa 3aaHa psSaoM PO3MOILTY
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3HAUTH MaTeMaTUYHE CHO,I[iBaHHSI Ta ,Z[I/ICHepCiIO.
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AopaTtoK B

MUTaHHA, WO BUHOCATLCA HA CEMECTPOBUNA KOHTPO/Ib:

OsnaueHHs opuriHainy mnpu mneperBopeHi Jlamnmaca, Teopema Mpo aHANITHYHICTH 00paszy (3

JIOBEICHHSIM).
Heobxinna ymoBa, mo0 ¢yHkiist 6yina o0pa3om. (3 TOBEICHHSIM )
O6pa3 ¢ynkiii 7 (t) , ramma GyHKILs 11 BIACTHBOCTI. (3 JOBEICHHSIM)

O6pa3 dyuxiii t° npu neperBopeni Jlamnaca. (3 10BEJACHHM)

JlinilHICTh Ta MOAIOHICTH TIpH NepeTBopeHi Jlamrca (3 ToBEACHHIM).

Teopema 3amizHEHHS (3 TOBEACHHSM).

Teopema yrniepeKeHHsI (3 TOBEICHHSM ).

Teopema 3mireHHS (3 JOBEICHHSIM).

Teopema npo nudepeHiiroBaHHS OPUTIHATY (3 JOBEICHHSIM).

Teopema npo nudepeHnmiroBanas o0pa3y (3 JOBEICHHSIM).

Teopema npo iHTerpyBaHHS OPUTIHATY (3 JOBEICHHSM).

Teopema npo iHTerpyBaHHS 00pa3y (3 JOBEICHHSIM).

3ropTka QpyHKIIii, BIaCTUBOCTI 3rOPTKU JOBECTH, L0 3rOPTKA OPUTIHANIIB € OPUTTHATIOM.
Teopema bopens po 06pa3 3ropTku mpu neperBopeHHi Jlamnaca (3 10BEICHHSIM).
[TepeTBopenns Dyp’e npsime Ta oOEpHEHE.

Teopema ( hopmyna 3BepHeHHs PiMana-MerutiHa) (3 TOBEIEHHSM).

3HaXOHKEHHST OpUTIHATY 1O (DOPMYJTi 3BEPHEHHS 3a JOIIOMOTOI0 JIUIIKIB.
[HTerpanbHi piBHSHHS MEPIIOrO POy THUIY 3TOPTKHU iX pO3B’A3yBaHHS.

[HTETpanBHI PIBHAHHS IPYTOTO POLY iX PO3B’A3yBaHHS.

[HTerpo-nudepeHiianbHe piBHIHHS HOTO PO3B’ I3yBaHHS.

Cucremu mudepeHIiaIbHIX PIBHIHB X PO3B’S3yBaHHS.

Kiacuune o3HaueHHs iIMOBIPHOCTI, TI0JIE TIOIM, oneparii Haj MO isIMH, TPUKIIAIH.
['eomeTpruuHe 03HaYEHHS IMOBIPHOCTI, TIPUKJIA]IH.

CraTtucTuuHe 03HaYCHHS IMOBIPHOCTI, TPUKJIAIH.

YMOBHA IMOBIPHICTh, IMOBIPHICTh BiJ JOOYTKY CKIHYEHOI KIJIbKOCT1 MO, IPUKIIAI.
dopmyria TOBHOT IMOBIPHOCTI, TIPUKJIA/I.

®opmyna belieca, npuknan.

binoMiHanpHMI 3aKOH PO3MOILTY OCHOBHI (hOopMyIH (3 JOBEICHHSM).

Psn posnopiny, 6araToKyTHUK po3noAiTy, GyHKIliS PO3MOILTY.

HenepepBHi BUIIaKOB1 BEIMYKUHU, PYHKIIISI pO3NOILTY, TYCTHHA PO3MOILITY iX BIaCTUBOCTI.
XapaKkTepuCTUKU BUIAIKOBOI BEMMYUHY ( MAaTeMaTUYHE CIIO/AIBaHH:, MO/Ia, Me/iaHa ).
MoMeHTH BUIJIKOBOI BEIMYMHU MTOYATKOBI Ta IIEHTPaJIbHI, TPUKIATH O0UHCIICHb.
MarematuyHe CoJliBaHHs, AUCIIEPCisl, CepeIHbOKBAPATUIHE BIIXUICHHS.

3akon [lyacoHa 3HalTH MaTeMaTHYHE CIIOIBAHHS Ta JUCIEPCIIO.

MatematuyHe COJiBaHHs Ta aucnepcis s biHoMiHaTbHOTO 3aKOHY .
HopMmanbsHuit 3ak0H po3mo/iiiay HOro OCHOBHI MapamMeTpHu.

MoMeHTH HOPMaJIbHOT'O 3aKOHY PO3MOJILTY.

IMOBipHiCTb MoNajJaHHsd BUMNAIKOBOI BEIMYHWHHU pOSHOI[iJ'ICHOI 0 HOpMAJIbHOMY 34KOHY B

3aJlaHu# 1HTEepBaJl.
HepiBnicts UeOuiona, Teopema Yebuona.
Teopema bepnyoi.
Teopema Jlamnaca.



42. TIpocta CTaTHCTUYHA CYKYIHICTh, CTaTUCTHMYHH (QYHKIIS PO3MOJLTY, CTaTUCTHYHHUHN P,
rictorpama.

43. UncnoBi XapaKTEepUCTUKH CTATUCTUYHOTO PO3MOALTY, 3rJaKyBaHHS CTATUCTHYHOTO PO3IOALTY.

44. OuiHKY HEBIIOMHX TapaMeTPiB BUITAJKOBOI BEJIMUUHHU.

45. OniHKyY U1 MaTEeMaTHYHOTO CIIOAIBaHHS Ta JUCTIEePCii.

46. JloBipui iHTEpBaJH, AOBIpYa IMOBIPHICTH, TOUHI METOIM 3HAXO/KCHHS JOBIPUMX IHTEPBAIIB.

47. O1iHKY U1 YUCIIOBUX XapaKTEPUCTHK BUTIAJKOBHX BEITHYWH.

48. Kpurepiii y° ta Konmoroposa.

MpuKknag eksameHauiiiHoro binerty

HALIIOHAJIbHUHM TEXHIYHUU YHIBEPCUTET VYKPAIHU
«KHUIBCHKUM TTOJIITEXHIYHUN IHCTUTYT
imedi II'OPS CIKOPCBEKOI'Oy»

PiBens BUIIOT OCBITH — nepiinii (6akanaBpChbKUii)

CrertianpHicTh — G8 «MaTepiano3HaBCTBO»

OcaiTHbO-TIpodeciitHa nmporpama «HaHOTeXHOIOr1 Ta KOMIT IOTEpPHUN AU3aiiH MaTepiaiiBy
Hapuansha qucrnumnnina — « Buma marematrka. Yactuna 3. Teopis HMOBIpHOCTEH Ta MaTeMaTHYHA
CTaTUCTUKA»

EK3AMEHAIINHWHA BIJIET Ne

1. OGpa3 ¢yskuii 7 (t) npu neperBopenHi Jlamraca; ramma-QyHKis, ii BIACTHBOCTI.

2. YwmcnioBi XapaKTEPUCTUKU CTATUCTUYHOTO PO3MOIINY, OIIHKM MOMEHTIB PO3MOIITY.

3.3amaui

3aTBepPKEHO Ha 3acifanHi kadeapu MaTeMaTHIHOT (13UKU Ta TudepeHITiaIbHUX PIBHIHB
[Tpotokonm Ne  Bim« __» 202 p.

3aBigyBad kadeapu
Bonoaumup INopbauyk

1. 3naiiTi po3B’ 130k 3a1a4i Kol onepamiitHuM 4iCIICHHSIM:
x'+x=sin2t, x(0) =1

2. JInst KOHTPOJIS IPOAYKIIIT 13 TPHOX MapTiid JAeTanel B3aTa Ui BUIIPOOYBaHHS OJIHA JIeTallb. SIka
IMOBIpHICTB ,1I10 JIeTalb OpakoBaHa, SIKIIO B OJHIN napTii 2/3 aetaiield OpakoBaHi, a B JBOX 1HIIHX -

%

OpaKoBaHUX.

Mporpama HaBYaNbHOI AUCLUNANIHN
2. Onuc HaBYa/bHOI AUCUUNAIHK, i MeTa, NnpegMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

He 3Baxkatoun Ha Te, IO MaTeMaTWKa 3apoOJWJiach Ha CBITAaHKY pPO3BUTKY IMBUII3aLii 1 €
(byHIaMEHTaJIbHOIO HAaYKOIO, 1110 BUBYAE MOHATTS, OJepKaHi IIJISIXOM aOCTpaKIii SBHII PeaTbHOIO CBITY,
BOHA IOCTIHHO PO3BMBAETHCS 1 OHOBJIIOETHCS. TAaKUM OHOBJIEHHSM CBOTO Yacy CTajlO BiIKPHUTTS
IudepeHLiaTbHOrO 1 IHTErpajJbHOr0 YUCIEHHS, 10 Jaj0 MOMITOBX A0 (OpPMYBaHHS HOBOI'O PO3ALTY



MaTeMaTUKH, J0 KO YBIAILIM Teopis IudepeHliaTbHIX PIBHSIHb, TEOpis (YyHKLIN, aHATITHYHA Ta
mudepenitiina reomeTpis Tomo. ChOrogHi BHWIA MareMaTHka € e(QEeKTHBHHM IHCTPYMEHTapieM
JOCIHI/DKEHb Yy TPUPOJHUYMX 1 TEXHIYHMX HayKax, sKUi 3a0e3nedye iX HEBNUHHUN pPO3BUTOK. Y
TEXHIYHUX YHIBEpPCUTETaX BUKJIAQJAaHHSA AUCHUIUIIHK Buina marematnka € oOOB’S3KOBHM, TakK SIK
CIIOHYKa€ CTYJICHTIB 10 PO3BUTOK iX IHTEJNEKTY 1 3JaTHOCTI 10 JIOTIYHOTO MUCIICHHS, PO3B’s3aHHS
CKJIAJJHUX CIIELiai30BaHUX 33734 Ta MNPaKTHUYHUX NpolieM mpodeciiiHoi MisTBHOCTI Y HOBITHIX
TEXHOJIOTIIX Ta KOMII'IOTEPHOMY JU3aiiHi MaTepiamiB, YMiHHS BHKOPHUCTOBYBAaTH METOAU
MaTEeMaTUYHOTO aHANTI3Y Ta TU(EPEHIIIaTbHIX PIBHSHB B IHKEHEPHUX PO3PAXyHKaAX.
MeTtor0 HaBYaJIbHOI JUCHUILUIIHU € (OPMYBaHHS Y CTYJCHTIB IHTErpaibHOi KOMIIETEHTHOCTI —
3ATHOCTI /IO JIOTIYHOTO MUCIEHHS, (pOpMyBaHHS OCOOHMCTOCTI CTYJIEHTIB; PO3BUTOK IX IHTENIEKTY i
3MIOHOCTEH; 3aTHOCTI PO3B’A3yBaTH CKJIa/HI CIIeLiaNi30BaHi 3a1a4i Ta IpakTU4HI IpodieMu
MNpeameTom BMBYEHHA AUCLUNIHM € TeOPiA PYHKLIA KOMMNIEKCHOTO 3MiHHOrO, onepaLiiHe YAC/IeHHA
, Teopia MMOBIPHOCTEN Ta CTAaTUCTUKa Ta 3aCTOCYBaHHA Teopii PyHKLiA KOMMIEKCHOrO 3MiHHOIO Ta
onepauiiHOro YucneHHs Ao ¢isnyHUX 3a4a4 Ta 3a4a4 AKi NPUBOAATL A0 PiBHAHb MaTeEMATUUYHOI Gi3nKN,
andepeHuianbHNX PiBHAHb OCHOBHUX TUMIB Ta NPUKNAAHUX 33434 3 creLianizauii.

Metoo gucuunniHm  Buwa matematvka € GOPMyBaHHA Yy CTYAEHTIB TaKMX MPOrpamHUX
3arasibHUX KOMMNETEHTHOCTEeM fAK:
K3.01 3paTHicTb 10 abCTPAKTHOrO MUC/IEHHSA, aHai3y Ta CUHTE3Y
K3.02 3paTHiCTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUYHUX CUTYaLLIAX
K3.03 34aTHiCTb BUMTMCA Ta OBOAOAiIBATU CYHAaCHMMM 3HAHHAMMN
K3.05 3aaTHicTb NpuiimaT 0brpyHTOBaHI pilleHHA
K3.10 3paTHicTb NpauoBaT¥ aBTOHOMHO
KC.01 3paTHicTb 3acTocoByBaTW BiAMOBiAHI KiNbKiCHI MaTemaTWuHi, i3W4Hi i TexHiYHi meTtoam i
Komn'toTepHe nporpamHe 3abesneyeHHA A1A BUPILWEHHA iHXEHEepPHUX MaTepiano3HaBUYNX 3aBAAHb
B pe3ynbTaTi HaBYAHHA CTYAEHT NOBUHEH BMITU 3HAaXoAUTU GYHKLitO 3a ii AiINCHOIO YN YABHOIO fAKa €
rapMoHIYHOI PYHKLIiEID, 3aCTOCOBYBATU iHTerpanbHy Teopemy Koli, Ta iHTerpanbHy ¢opmyay Kouli,
po3KnagatM GyHKLito y pag JlopaHa, 3HaXO4UTU NIULLKKU, 3aCTOCOBYBATU INLLKK A0 0BUYNCNEHHA PiSHUX
TUNIB iHTErpanis, HEBNACHI iIHTerpanun nepLioro. YMitTm 3HaxoauTn po3s’A3ku andepeHLiaNbHUX PiBHAHb
3 PO3PMBHOI MPABOK YaCTMHOK 33 AOMOMOrOK OMNEPALMHOIO YMC/EHHA, BMITU pPO3B’A3yBaTU
iHTerpanbHi PiBHAHHA, 3HAaTU OCHOBHI PoOpPMYN Teopii MMOBIPHOCTEN, LLEHTPANbHI FPAHMYHI TeopeMy,
BMIiTW 3aCTOCOBYBATW CTAaTUCTUUYHI METOAN A,0 aHANI3y eKCNepUMEHTANbHUX AaHUX .
MporpamHi pesynbTaTv HaBYaHHA
MPH 2 3HatM Ta BMITUM BMKOPUCTOBYBATU 3HAHHA GYHAAMEHTANbHUX HAYK, LLO /JieXaTb B OCHOBI
BiANoOBigHOI cneujanisayii matepiano3HaBCTBA, Ha pPiBHI, HEoOXigHOMY ANA AOCATHEHHA iHWWUX
pe3ynbTaTiB OCBITHLOI NpPOrpamu.
MPH 7 Bonogitm HaBMYKamMu, AKi O03BOAAIOTb NPOAOBXNKYBATWU BUMTMCA i OBONOAIBATU CydaCHUMU
3HaHHAMMW.
MPH 18 Buasnati, d¢opmyntoBaTn i BUpilyBaTU MaTepiano3HaBYi 3aBAaHHA BiANOBIAHO A0
CNewuianbHOCTI; PO3YMITU BaXK/JMBICTb He TexHiYHMX (cycninbCTBO, 340pOB’s i Ge3neka, OXOpoHa
HaBKO/IMLWIHbOIO cepeoBMLLA, EKOHOMIKA, MPOMMUCNOBICTb) OBMENKEHD.

3. TMpepeKBi3auTK Ta NOCTPEKBI3UTU AUCUMNNIHK (MicLe B CTPYKTYPHO-NOriYHI cxemi HaBYaHHA
3a BigNoOBiAHOI OCBITHbOIO NPOrpPamoio)

Ovcuunnida «Buwa matemaTuKa» YacTuHa 3. BUKNAAa€eTbCcs Ha 6asi YacTMHU1 Ta YacTUHM 2. Ta NOBHOI
cepeaHboi abo cepeaHboi NpodeciMHoi OCBITH.



€ OCHOBOW A/ BUBYEHHA HOPMATUBHUX AUCUMNAIH UWMKAY 3arasbHOI i npodeciiHOi NigroToBKN. 3HaHHA
OTPMMAHI Mif, Yac BMBYEHHA AMCUMNAIHU MOXYTb OYTW BMKOPWUCTAHI ANA PO3PAXYHKIB Yy KypcoBMX Ta
ANNAOMHUX poboTax Ta npoekTax. AucumniiHa € ck1agoBoo GopMyBaHHA iHTErpasibHOI KOMMNETEHTHOCTI
neploro (6akanaBpcbKOro) piBHA BULLLOT OCBITH.

4. 3micT HaBYa/IbHOI AUCLUUNAIHN
Po3ain 2. Onepauiiine YucJIeHHsI
Tema 2.1. [leperBopenns Jlamutaca. 3acTocyBaHHS 10 PIBHSIHD 3 YACTUHHUMH TOX1THUMH.
Tema 2.2. IleperBopenns Dyp’e.
Po3nin 3. Teopis iimoBipHOCTEli Ta MaTeMATHYHA CTATHCTHKA.
Tema 3.1. OOuncneHHs IMOBIPHOCTI TIOIiH, OCHOBHI (popMyITn
Tema 3.2. LleHTpanibHi rpaHUYHI TEOPEMHU.

Tema 3.3. ExeMeHTH CTaATUCTUKU.

OcHoBHa JliTeparypa

1. 'nenenxo b.B. Kypc Teopii iimoBipHOocTel . — K: KuiBchkuit yniBecurert, 2010. — 463 c.

2. Typunn B.M. Teopis iimoBipHOCTE# 1 MaTeMaTHyHa cTaTUCTHKA. OCHOBHI IMTOHSTTS, IPUKJIAIH, 331241

[Timpy4yHuK 7151 CTY/IEHTIB BUIIMX HaBYABHUX 3akiafdiB. — J{HimponerpoBchbk: IMA — mipec, 2014. 556¢.

3. Xypagcka I'. B. Kaprairok T. O. Komace [.M. Pesa H.B. Onepaniiine unciienns — Kuis: KIII im. Irops

Cikopcbkoro, 2018. — 79 c.

4. baynosa T.B., Maptunenko B.C. Teopis ¢ynkmiit komrekcHoi 3miaHOI. Kuis“mpocsita” 2000. —

472c.

5. l'opbauyk B.M., Kymnmuk-/{uBynsceka O.1. Teopis iiMoBIpHOCTEH Ta MaTeMaTHYHA CTAaTUCTHKA
migpydHuk Kuis : KIII im. Irops Cikopeskoro, 2023. — 351 c.

6. 'opbauyk B.M. Cmiax FO.B. BUIIIA MATEMATUKA YACTUHA 3 Teopis iiMOBipHOCTE Ta MaTeMaTHuIHa

craructuka lIpakrukym, Kuis : KI1I im. Iropst Cikopebkoro , 2025. — 79 c.

(https://ela.kpi.ua/handle/123456789/75922)

JonaTkoBa Jiteparypa
2. Stanley J Farlow . Partial Differential Equations For Scientists And Engineers Dover Publications
Inc. New York 1982.

HaBuanbHUA KOHTEHT
1. MeToguKa onaHyBaHHA HaBYa/AbHOI AUCUUNNIHM(OCBITHLOrO KOMMNOHEHTA)

9.1 JIekuii (36 zooun)
Jlexuis 1.
EnemenTtapHni ananituysi ¢pyHkuii, iudepenuioBHicts, ymonu Komi-Pimana.
Jlexuis 2.
['eoMeTpHUHUI3MICT MOJTYJIS Ta ApryMEHTa, OHATTS PO KOH(GOpMHE BiOOpakeHHS.
Jlexuis 3.


https://ela.kpi.ua/handle/123456789/75922

[HTerpyBanHsa O KOMILIEKCHOMY 3MiHHOMY, Teopema Korri.

Jlexuis 4.

Inrerpansua dpopmyna Komri, Hacminku 3 Hel.

Jlexuis 5.

Papn Teinopa, Psapg Jlopana, po3sunenHs B psaf JlopaHa.

Jlexuis 6.

Jlvmkw QyHKIIIT BIZITHOCHO TIOJFOCIB, 3aCTOCYBAHHS JIMIIKIB.

Jlexist 7.

[TeperBopenns Jlamnaca, 03Ha4eHHS, OCHOBHI BJIACTHBOCTI.

Jlexuis 8.

OO0pa3zu eneMeHTapHUX (PYHKIIIH, BIACTHBOCTI 00pasy.

Jlexis 9.

OcHOBHI TeopemMH TIpo TiepeTBopeHHs Jlamaca.

Jlexmis 10.

Teopemu npo iCHyBaHHSI OPUTIHATY Ta 3HAXOKEHHS OpUTIHAITY .
Jlexmuis 11.

3actocyBaHHs nepeTBopeHHs Jlamnaca 1o nudepeHiianbHuX piBHSHb.
Jlexmis 12.

3acTocyBaHHS TIepeTBOPEHHsI Jlamaca 10 IHTerpaaTbHUX PIBHSIHbD.
Jlexmis 13.

3acTocyBaHHsI ONEPALIfHOTO YHCIEHHS 10 PIBHSIHHS MaTEMaTUYHO1 (D13UKH. .
Jlexmis 14.

[IpocTip eneMeHTapHMX MNOAIN, anredpa MOAlM, KJIacHYHE BU3HAYEHHS HMOBIPHOCTI omeparii Haj
MHOIISIMU .

Jlexmis 15.

®dopmysa TOBHOT UMOBIPHOCTI, HMOBIPHICTH T1IOTE3 .

Jlekuis 16.

[TocnimoBHICT,  HE3aJEKHUX  EKCIIEpUMEHTIB, cxemMa bepuymr Ta Ilyaccona, BUIaakKoBi
BEJIMYUHU, (PYHKIIISI PO3IOLTY, TYCTHHA PO3MOILTY .

Jlexis 17.

MoOMeHTH BUITaIKOBOI BETMYMHH, MATEMATUYHE CIIOIIBaHHS, Aucnepcis. HopManbHuil 3aK0H po3noIiny,
XapaKTEPUCTUKH HOPMAIILHOT'O 3aKOHY.

Jlekmis 18.

EneMenTH MaTeMaTH4HOI CTATHCTUKH.

5.2 IlpakTnuHi 3auarts (36 rogun)

3ansaTTa 1.

KomrmutekcHi urciia onepariii Hag HUIMHU. [ '€OMETpUYHMIA 3MICT TTOX1THOI.

3aHATTA 2.

Iepesipka ymoB Komi-Pimana, ["apmoHiuHa ¢yHKIIS Ta 3HAXOHKEHHS CIIPSHKEHOI.
3ansrra 3.

OO0uncneHHs KOMIUIEKCHUX 1HTETpajiB, 3aCTOCYBaHHs IHTerpajibHOI TeopeMu Komri.
3anarra 4.

Inrerpanbna dpopmyna Komi 3actocyBaHHs .

3anarra S.

Psnu Jlopana, po3knan y pan Jlopana, moirocu nopsiiky MOJTIOCIB.

3anstT4 6.



OOuncneHHs IHTErpasiB 3a JOIOMOTOI0 JIMIIKIB, €KCIIPeC KOHTPOJIbHA.

3aHsaTTs /.

3Haxo/pKeHHs 00pa3iB QyHKIIH npu neperBopenHi Jlamaca .

3anstra 8.

Oynkiis XeBicaia Ta 3aCTOCYBaHHS ii 0 3a1MCy PO3PUBHUX (DYHKITIMN.

3anstrs 9.

JudepeHiitoBaHHs OpUTiHATY Ta 3HAXOKEHHS 00pa3y nudepeHIiabHOTO BUPa3y.

Sanstrs 10.

3HaxX0/PKEHHS OpPHUTiHATY 32 JJOMOMOTOI0 TIEPETBOPEHb.

3ansarrs 11.

3Hax0/pKEHHS pO3B’s3KiB AU(epeHIiaTbHUX PIBHSIHb.

3anstrs 12.

3HaXO0/KEHHS PO3B’A3KIB JU(EPEHLIaJbHUX Ta IHTErPAILHUX PIBHSAHB 32 JOMOMOTOO JIMIIKIB.
Sanstrs 13.

3HaXO0/KEHHS PO3B’A3KIB CUCTEM U epeHIlIalIbHUX PIBHSHbB, €KCIIPEC KOHTPOJIbHA.

3ansrrs 14.

Bunazakosi moaii onepartiii HaJ1 MOAISIMU, KJIAaCUYHE O3HAYECHHSI KMOBIPHOCTI Ta TEOMETPUYHE.
3ansatTs 15.

3HaxoKeHHS IMOBIPHOCT1 METOIaMU KOMOIHATOPUKH.

3ansrrs 16.

®opmyia ToBHOI iIMOBIpHOCTI Ta hopmyia baeca.

3ansarrsa 17.

HopmanbHuit 3aK0oH po3moauTy Ta 1HIII, 3HAXOPKEHHS MaTEMaTHYHOTO CTIOIIBaHHS Ta JIUCTIEPCIi.
3ansrrs 18.

MoaynbpHa KOHTpOJIBbHA po0oTa.

10. CamocriiiHa poboTa cTyaeHTa
CamocriifHa poOOTa CTYICHTIB (3arajibHa TPUBAJICTh /4 TOJMH) MOJISTAE y:

CaMocCTIHHOMY ONpaIfOBaHHI JICKIIHHOTO Marepiany (B po3paxyHky 1,25 roaumna Ha 1 roaumny
JEKIINHUX 3aHATh) — BChoro 20 roauH

[TinroroBii A0 MpakTUYHUX poOIT— BChoro 21 roauH
ITigrorosui no MKP - Bcboro 3 roaun

[ligrotoBmi 10 CEMECTPOBOrOo KOHTpONI0 — ek3ameHy — 30 roamH. Buam camoctiiiHOi poOoTH —
OIPAIfOBAaHHS JICKLIHHOTO MaTepiairy, MAroTOBKA J0 ayAUTOPHUX 3aHSITh, PO3B’ 30K 3a/1a4, BUKOHAHHS
PO3paxyHKOBOi poOOTH (pO3OMBA€THCS Ha 1B YAaCTUHU BIANOBIAHO J0 CEMECTPOBUX IUIAHOBUX
aTecTariin).

MoniTnKa Ta KOHTPOb
11. MoniTMKa HaBYaNbHOI gUCUUNNIHU (OCBITHLOrO KOMMOHEHTA)

Hotpumanns nonoxxeHb «Konekcy gecti KIII im. Iropst Cikopebkoroy» (po3naim 2 ta 3)
ChiBrpans CTYJEHTIB y pO3B’s3aHHI MPOOJIEMHUX 3aB/aHb J03BOJICHA, ajle BIMOBIIl KOXKHHUN CTYAECHT

3axMILAE CAMOCTINHO. B3aeMoist cTyIeHTIB MiJ] yac iICUTY KaTerOpUYHO 3a00pOHSAETHCS 1 OyAb-sKa
Taka JisUTbHICTH Oy/ie BB)KATHUCS MOPYIICHHIM aKaJeMidyHOl TOOPOYECHOCTI 3TAHO MIPUHIIUITIB
YHIBEpCHUTETY 00 aKaJeMi4HO1 100podecHOCTI. Y 3BUYaifHOMY peKuMi poOOTH JIEKLi Ta MPaKTUYHI



3aHATTS MPOBOJAATHCS B AYAUTOPIAX. Y 3MIMIAHOMY PEKUMI JIEKIiT Ta MPAKTUYHI 3aHATTS IPOBOAATHCS
yepe3 miaThopMu aucTaHiitnoro Hapuanusa Cikopcbkuid, Meet, Zoom To11o.

12. Buau KOHTPOIO Ta PeMTUHIoBa CUCTEMA OLiHIOBaHHA pe3y/ibTaTiB HaBYaHHA (PCO)

IToTOYHHI KOHTPOJIb: EKCIPEC-ONUTYBAaHHS, ONUTYBAaHHsS 3a TEMOK 3aHATTs, HamucaHnHs MKP.
KasiengapHuii KOHTPOJIb: IPOBAUTHCS JIBIYl HA CEMECTP K MOHITOPHHT IIOTOYHOTO CTaHy BUKOHAHHS
BUMOT cUjadycy.

CemecTpoBHii KOHTPOJIb: €K3aMEH

PeiiTuHroBa cuctema ouiHIOBaHHA

MoToYHMI Ta NiACYMKOBUIA (CTAapTOBMIA) iHOMBIAYaNbHUI penTUHIM cTyaeHTa (R.) BM3HaYatoTbCcA Ha
ocHoBi 50-6a/1bHOT LLKaNM OLiHIOBAaHHA 32 GOPMY/IOL0:

R=R;, + Ry + Ruyp + Rprp
5. Kputepiit HapaxyBaHHs 6anis

5.1. Poboma Ha NpakmMuy4HUX 3aHAMMAX
- aKTuMBHa TBOpYa poboTta — 2,5 6anu;

- nnigHa pobota — 2 6an;

- nacmsHa pobota — 0 6anis.

2.4. ModynbHa KoHMposabHa poboma 18 banis.

6. YMOBWM MO3UTMBHOI MEPLIOro KaneH4apHOro KOHTPOAO € po3B’A3aHHA He meHwe 50 % eKkcnpec
KOHTPO/1t0. YMOBOI MNO3MTUBHOIO APYroro KaJieHAapHOro KOHTPO0 € po3B’A3aHe He meHwe 50 %
€KCMpec KOHTPOIO.

7. YMOBO A0MNYCKY A0 eK3aMEHY € CEMECTPOBUIN PENTUHT He meHwwe 60 %.

8. Ek3ameHaUinHMA 6ineT cKkNagaeTbCa 3 2 TEOPETUYHUX Ta 3 MPaAKTUYHUX 3aBAaHb, Ha MiAroTOBKY
BiABOAUTLCA 2 TOANHWN , EK3aMeH NPOBOANTLCA Y 3MillaHi dopmi.

— «BigMiHHO», NOBHA BignoBiAb, He MeHwWwe 90% noTpibHOI iHGopMaLii, WO BMKOHaAHA 3rigHO 3
BMMOramm 0 PiBHA «yMiHb», (NOBHe, 6€3NnoMUNKOBe PO3B’A3yBaHHA 3aBAAHHSA);

— «a06pe», 4OCTaTHLO NOBHA BigNOBiAb, HE MeHLwe 75% noTpibHoi iHpopmaLii, Wo BUMKOHaHa 3rigHo
3 BMMOraMM [0 PiBHA «yMiHb abO € He3Ha4Hi HeTOYHOCTi (NoBHe PO3B’A3yBaHHA 3aBAaHHA 3
HEe3HaYHUMM HETOYHOCTAMM);

— «3a40BiNbHOY», HE NOBHa BiANOBiAb, He meHwe 50% noTpibHOI iHPpopMaLLil, Lo BUKOHAHA 3rigHO 3
BMMOraMm [0 «CTEePeoTUNHOro» piBHA Ta AeAKi MOMMUAKM (3aBAAHHA BUKOHaHE 3 NEBHUMMU
HeaoNiKamun);

— «He3aJoBiNbHOY, BigNOBiAb He BigNOBIAaE yMOBaM A0 «3a40BinbHO» — 0 6anis.

Tabnuis BiANOBIIHOCTI pEHTHHTOBUX OalliB OI[IHKaM 33 YHIBEPCUTETCHKOIO IIKAIOK0:

Kinekicme 6anis OuiHka
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 LOobpe
74-65 3a408BiNbHO
64-60 JocTtaTHbO




MeHwe 60

He3agosinbHO

He BMKOHaHi ymOBM JONYCKY

He ponyuieHo

13. popgaTtKoBa iHpopmauia 3 aucunniiHm (0CBITHbOro KOMMNOHEHTA)

=  [IMTaHHA, WO BMHOCATLCA HA MOAY/IbHY KOHTPO/IbHY pob6oTy (abo Ha TeMaTWUYHi KOHTPOJIbHI

poboTn) HaBegeHo y [loaaTky A;

= [IpuKnapg 3aBaaHHA 419 PO3pPaxyHKOBOI poboTn HaseaeHo y JoaatKy b;

= [IUTaHHA, WO BUHOCATLCA Ha eK3aMeH i MPUKIag ek3ameHauiltHoro 6inety HasegeHo y JloaaTky

B.

Po6ouy nporpamy HaBuYanbHOI gucuunaiim (cunabyc):

CKknapeHo foKTop ¢i3.-maT. HayK, npodecop, Nopbauyk Bonognmmnp Mupocnasosuy

YxBaneHo Kadeaporo maTemaTUyHoOi Gi3nKKN Ta gudepeHLianbHUX piBHAHbL (NpoTokon Ne 9 Big 25 yepsBHa 2025

p.)

NoroaxeHo MeTtogunuyHoto Komicieto HH IM3 im. €. O. MaToHa (npotokon Ne 11/25 Big, 26 yepsHa 2025 p.)

Ha MmoAay/ZibHY KOHTPOJIbHY BUHOCATbCA 3aBAAHHA 3 TAKUX TEM

AdopaTtoK A



Tema 1.1. @yHKIIIT KOMIIJIEKCHOTO 3MiHHOTO.
Tema 1.2. KommiekcHi iHTErpaiu, Ta psay, JUIIKA Ta IX 3aCTOCYBaHHS.

Tema 2.1. IleperBopenns Jlamnaca. 3acTocyBaHHS A0 PIBHSHB 3 YACTUHHUMH MOX1IHUMHU.
Tema 3.1. O6uncneHHs iIMOBIpHOCTI MOIH, OCHOBHI (hopMyITH

Tema 3.2. LleHTpanbHi rpaHU4HI TEOPEMHU.

AopaTtoK b
MpuKknag 3aBaaHHA ANA po3paxyHKOBOI poboTtu



9. 3muaiitu f(z), sxiro
u=x%2—y%+xy, f(0)=0

10.  OGuucnuTH iHTErpaN :

fz3dz, AB:x=vy%,2,=0,zg =1+1i

AB
11. 3a gomomororo iHTerpanbHoi hopmynu Ko oOuucanTw iHTErpa :
f dz
z(z+4)
|z—1|=3

12.  Posknactu B psn JIopaHa B 0K0JII TOUKH Z
z—1

- - =2
z(z+1)’ %o

13. OOYHCIUTH 3a JOIIOMOTOO JIUIIKIB :

[ s

|zI=1/,

14. OOYNCIUTH 3a TOIIOMOTOKO JIVIIKIB :
2m

J dx
2 ++/3sinx

0

15. OO0OyucanuTH 3a JOIOMOI'OO JIUIIKIB :
(o]

f x2—x+2 4
x*+10x2+9 %

— 00

16.  3naiiTu opuriHan QyHKIIIT :
5p?—5p+8

(p+3)(p* —4p +13)

17. Po3sw’s3atu 3amavy Ko 3a 10oMoror onepamiifHoOro YucCaeHHs :
x" —=3x"+2x =12e3,x(0) =2,x'(0) =6

18. 3HailTH po3B’SI3KH CUCTEMH :
4
x'=2x—y
x(0) =0 0)=2
L e a, X0=0 3O
19. Hexaii A, B, C — Tpu noBinbHI oaii. 3HaWTH BUpa3 A1 MO/Ii,
o BixOymeThCs X04a OJHA MOis.
20. KoxxHa OykBa ciioBa ‘“MaremMaTHKa’ HalucaHa Ha OKpeMil KapToull,
KapTOYKH MEPEeMILIYIOTh @ TOTIM BUHMAIOTh M0 OJHiH. SIka IMOBIpHICTb,
OTPUMATH CJIOBO “‘TeMa’?

21. Ha xoHBeep MOMNaAA0Th JAeTalli 3 TPbOX aBTOMaTiB. Bigomo, 1o nepuiuii aBromar nae 0,3 % Opaky
npyruit 0,2 %, tpetiii 0,1 %. 3 KoHBeepa HayraJ B3sTa JIe€Tallb, 3HAUTH IMOBIPHICTb, 1IJ0 BOHA
OpaxoBaHa, SIKIIO 3 MEepIIoro aBToMara Ha KoHBeep nomnaso 1000, 3 qpyroro 2000, 3 Tperboro 3000.



22. BenuumnHa po3MoAiJeHa 32 HOPMAJILHUM 3aKOHOM 3 MaTeMaTUYHUM crioiBaHHsIM 10,

CepeIHbOKBAIPATUYHHUM BiIXUJICHHAM 4. 3HANTH IMOBIpHICTH MOMAJaHHS BUIIAIKOBOI BEJTMUUHU Y
inrepsain(2; 13].
23. BunaikoBa BeTMYMHA 33/IaHa PSIOM PO3TIOILTY

Xi

-3

-2

-1

pi

0.1

0.2

0.1

3HAWTH MaTEeMaTHYHE CIIOIBaHHS Ta TUCIIEPCITO.

AdopaTtoK B



49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.

68.

69.

70.

71.
72.
73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,

MuTaHHA, WO BUHOCATLCA HA CEMECTPOBUA KOHTPOIb:

KommiekcHi uncina oneparii Hal HUIMH, T€OMETPUYHA IHTEPIPUTALS KOMIUIEKCHUX YHCEII,
anredpaiyHa i TPUroHoMeTpuYHa opMa KOMIUIEKCHOTO YHCIia, IEPEBEACHHS 3 OAHOI (hOpMU B 1HIITY.
JloOyBaHHS KOPEHS N-TO CTENEHs 3 KOMIUIEKCHOTO YHCIIA.

['pannisg mociioBHOCTI, rpaHuns QYHKIIT, TOHATTS QyKIlii KOMITIEKCHOTO 3MiHHOT'O, IPHKJIAIH.
JudepeHuiioBHIiCTh (YyHKIIT KOMIIEKCHOTO 3MiHHOTO, yMOBH Kori-PimaHa.

InTerpan Bix GyHKIIT KOMITIEKCHOTO 3MIHHOTO BU3HAUEHHS BIIACTHBOCT1, O0YHCIICHHSI.
InTerpansaa Teopema Komri mist o1H03B s13HO01 Ta 6araTto3s’s13HO1 001aCTi.

IaTerpanbna popmyina Komri, y3aransHeHa gpopmysa.

[TpuHIIMT MakCUMyMa MOJYJIS JUTS aHATITHIHUAX (DYHKITIH.

YwucnoBi psaay Hal KOMIDICKCHUME YUCJIaMU, O3HAKHU 301)KHOCTI IIUX PSJIIB.

OyHKIIOHATBHI PN, pIBHOMIpHA 301KHICTB PATY.

Crenenesi psiiu, pajiyc 301KHOCTI CTENIEHOBOTO Py, 3HAXOKEHHS pajiiyca 301)KHOCTI CTETIEHEBOTO
psmy.

Teopema AGers.

Psn Teiinopa, po3knaz eneMentapuux GyHKui B psaa Teinopa.

TeopeMa €eqMHOCTI aHAITHYHOT (QYHKIIII.

Posknan pyskuii B psig Jlopana, Teopema mpo poskiaa GyHkiii B psan Jlopana.

Oco06nuB1 TOukM (QYHKIIHN 1X Kiacugikaiis.

JInmoxk ¢yHKIii, hopMysin 00YMCIEHHS JIMIIKIB BITHOCHO MOJIOCIB.

OcHoOBHa Teopema Mpo JIMIIKH.

JInmox BiZHOCHO HECKIHUYEHO AaJeKOl TOUKH, Oro 00YnCIICHH.

2z

OOuKCICHHS 3a JOITOMOT'OO JIUIIIKIB I R(coso,sin p)de .
0

+00
OO0uuCIIeHHS 3a TIOTIOMOT'OFO JIMIIKIB j f (x)dx.

—0

+00
OO6uucneHHs IHTerpaty Ieiax f (x)dx , mema XKopnana.
O3HaueHHsI OpHUTriHAy NPpH repeTBopeHi Jlamnaca, TeopeMa npo aHaIITHYHICT 00pa3y (3 TOBEACHHIM).
HeoOxinna ymoBa, mo0 ¢yHKIist 6yia o0pa3om. (3 TOBEICHHSIM )
O6pa3 ¢ynkiii 7 (t) , ramma GyHKIs 11 BIACTHBOCTI. (3 JOBEICHHSIM)

O6pa3 ¢yukiii t° npu neperBopei Jlamaca. (3 10BeICHHIM)

JliniliHICTh Ta MOAIOHICTH TIpH MepeTBopeHi Jlamrca (3 1oBeACHHIM).

Teopema 3ami3HEHHS (3 JTOBEICHHSM).

Teopema yrniepempkeHHs (3 JOBEICHHSM ).

Teopema 3mireHHS (3 JOBEJICHHSIM).

Teopema npo nudepeHiiroBaHHS OpUTiHATY (3 JOBEICHHSIM).

Teopema npo nudepenuiroBaHHs 00pasy (3 JOBEICHHIM).

Teopema mpo iHTerpyBaHHS OPUTiHATY (3 JOBEICHHSIM).

Teopema npo iHTerpyBaHHs 00pasy (3 JOBEIECHHSIM).

3roprtka (pyHKIIiN, BIACTUBOCTI 3TOPTKHU JIOBECTH, 10 3rOPTKA OPUTTHAIIIB € OPUTTHATIOM.
Teopema bopens ipo 06pa3 3ropTku nipu niepeTBopeHHi Jlarnaca (3 TOBEICHHSIM).
[leperBopennst dyp’e npsiMe Ta 0OEpHEHE.

Teopema ( popmyna 3BepHeHHs PiMana-MeniiHa) (3 10BEICHHIM).

3Hax0/PKEHHS OpUriHamy 1o (GopMyJii 3BEpHEHHS 32 JOIMOMOT OO JIMILIKIB.
[HTerpanbHi piBHSHHS NEPIIOTro poLy TUILY 3TOPTKHU iX PO3B’A3yBaHHS.
[HTerpanbHi piBHSIHHS APYroro poay ix po3B’si3yBaHHS.
IHTerpo-nudepenuiaabHe piBHAHHS HOro pO3B’A3yBaHHS.

Cuctemu qudepeHiaabHUX PIBHSAHB iX pO3B’I3yBaHHS.

Knacuune o3HaueHHs iIMOBIPHOCTI, OJI€ MOJIIH, onepalii Haa MoIiAMU, MPUKIIAIH.
I'eomeTpruHe O3HAYEHHS IMOBIPHOCTI, IPUKJIIA/IH.

CraTtucTU4HE O3HaYEHHS IMOBIPHOCTI, IPUKJIAIH.



95. YMoBHa IMOBIpHICTb, IMOBIpHICTb BiJ] T0OYTKY CKIHUEHOI KITBKOCTI MOJIIH, MPUKIIAI.
96. ®opmyIa MOBHOI IMOBIPHOCTI, IPUKJIIA.

97. ®opmymna beiieca, mpuxia.

98. biHOMiHaJIEHUI 3aKOH PO3MOiTy OCHOBHI ()OPMYIIH (3 TOBEACHHSIM).

99. Psi po3nofiiny, 6araTOKyTHUK PO3TOILTY, PYHKIISI pO3MOILTY.

100. HenepepBHi BUNajKoBi BeTMYHHHU, PYHKIIIS PO3NOLTY, TyCTUHA PO3MOALTY X BIACTUBOCTI.

101. XapaKkTepUCTUKU BUIAIKOBOI BEIMYMHU ( MaTeMaTHYHE CIIOAIBaHHS, MOJIa, MeJliaHa ).

102. MoMeHTH BHIAAKOBOT BEIMYMHU ITOYATKOBI Ta IIEHTPAJIbHI, MPUKIAAN O0UHCIICHb.

103. MareMaTHuHe CIIOIiBaHHS, TUCTIEPCisl, CEpPEeAHbOKBAAPATUYHE BiIX MIICHHSL.

104. 3akon Ilyacona 3HaiiTH MaTeMaTHYHE CIIOIIBaHHS Ta JAUCIEPCIIO.

105. MareMaTHuHe CIIOIBaHHS Ta AUCIIEPCis A1 BIHOMIHAIBHOTO 3aKOHY .

106. HopmanbsHuit 3aK0H po3Mo1iTy HOro OCHOBHI ITapaMeTpH.

107. MOMEHTH HOPMAaJIbHOT'O 3aKOHY PO3IOJILTY.

108. IMoOBipHICTE TIOMAJAHHS BUMAJAKOBOI BEJIMYMHHM PO3MOJLIEHOT MO HOPMAaJbHOMY 3aKOHY B
3a/IaHUi 1HTEPBAJL

109. HepiBnicts Yebumona, reopema Yebuiona.

110. Teopema bepnyii.

111. Teopema Jlamaca.

112. [Ipocta craTucTUYHA CYKYNHICTh, CTAaTHCTUYHU (YHKIIS PO3MOILTY, CTATUCTUUHUM PSII,
ricrorpama.

113. UncnoBi XapaKTEpUCTUKHU CTATUCTUYHOTO PO3MOLTY, 3IVIaKyBaHHS CTATUCTUYHOTO PO3IOALTY.

114. OI11iHKY HEBIIOMUX TApaMeTPiB BUTIAKOBOT BEJTUYUHH.

115. OI1iHKY U1 MAaTeMaTHYHOTO CIIO[IBAHHSI Ta TUCTIEPCii.

116. JloBipui iHTepBajM, JOBipYa IMOBIPHICTh, TOYHI METOIM 3HAXO/KEHHSI JOBIPYUX 1IHTEPBAJIIB.

117. OuiHKY IS YUCIOBUX XapaKTEPUCTUK BUIAIKOBUX BEITHYHH.

118. Kpurepiit y° Ta Konmmoroposa.

HAL[EOHAHLHHVI TEXHIQHHﬁ YHIBEPCUTET YKPAIHU
«KUIBCBKUM MOJITEXHIYHUU IHCTUTYT imeni ITOPS CIKOPCHLKOI'O»

OcBiTHBO-KBaTiiKaLiiHUH piBeHb __OakajgaBp
Hanpsm minrorosku Marepiano3HaBCTBO




CrenianbHicTh 132 Marepiano3HaBCTBO
Kpenutuuit Mmomynn Bumia matematrka. Yactuna 3. Teopist HMOBipHOCTEH Ta MaTeMaTHYHA CTATHCTHKA

EK3AMEHAUIUHUHA BIJIET Ne __ 1

1. OGpa3 ¢yskuii 7 (t) npu neperBopenHi Jlamnaca; ramma-QyHkuis, ii BIaCTHBOCTI.

2._YwucnoBi XapaKTEepUCTUKH CTATUCTUYHOTO PO3IMOJLTY, OLIHKA MOMEHTIB PO3IOJLTY.

3.3amaui

1. OGUHCIUTH IHTETPa :
cos zdz
—_—.
2. 3naiiT po3B’ 130K 3a1a4l Komri onepamiiiHiM YMCIIEHHSAM

x'"+x=sin2t, x(0) =1

3. JImst KOHTpOJIst TPOIYKIIIT 13 TPhOX MapTIH eTajieil B3sTa IJ1s BUIIPOOYBAaHHS OJIHA AeTalb. SIka IMOBIPHICTD
,IIIO JIeTalib OpakoBaHa, SIKIO B OJHIM mapTii 2/3 neraneit OpakoBaHi, a B ABOX 1HIIUX -

%

OpaKoBaHUX.



