gu HauioHanbHUIA TEXHIUHMI YHIBEpCcUTET YKpaiHK
«KUIBCbKUWA NOMITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadepgpa matemaTtuyHoro
aHani3y Ta Teopii
AimoBipHOCTel

g
a

Teopis ViMoBIpHOCTEI, HUMOBIPHICHI IpolecH Ta

MaTEMaAaTHYHA CTATUCTHURA

Po06o4a nporpama HaB4YaJbHOI AucHUILIiHA (Cuiiadyc)

PiBeHb BHIIIOI OCBIiTH
I'any3b 3HaHB
CrneuiajbHicTh
OcgiTHs nporpama
Craryc qucumIuIinm
®opma HABYAHHS

Pik migroroskn,
ceMecTp

O0cAr IMCHUILTIHA

CemectpoBuii
KOHTPOJIb/ KOHTPOJIbHI
3axoau

Po3kian 3aH9ThL
MoBa BuKJIagaHHA
Indopmanis npo
KepiBHUKA Kypcy /
BHKJIa1a4iB

Po3minenns kypcy

PexBi3uTH HABYAJILHOI AMCIUILIIHA

ITepmnii (0akanaBpcbKmii)

12 Iadopmariiiini TeXHOIOTT

122 Komm’toTepHi HayKu

«lHTENeKTYyaIbHI CepBiC-OpPIEHTOBAHI PO3MOALICHI O0UHNCITIOBAaHHSDY
HopmarusHa

Ouna (eHHa)/auCTaHITiHA

2 Kypc, BECHSIHUI CEMECTP

150 rogun (54 roaun — Jleknii, 36 rogunu — [paktuyni, 60 rogua — CPC)

Ex3amen/MoaybHa KOHTPOJIbHA poO0Ta, pO3paxyHKOBO-TpadiyHa podoTa

https://schedule.kpi.ua/
VYkpaiHcbka

Jlextop: kaHx. ¢i3.-Mar. HAyK, AoueHT, bogHapuyk CemeH
Bonogumuposud sem_bodn@ukr.net
[Tpaktuuni / CemiHapchKi: KaHA. (i3.-MaT. HayK, IOLEHT, [1beHKo AHIpii

bopucosuy; kanm. ¢i3.-Mar. HayK, AoueHT, Jlaroga Okcana AHpiiBHA
https://do.ipo.kpi.ua/course/view.php?1d=7350
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IIporpama HaBYAIBLHOIL AUCHUILITIHA

1. Onuc HABYAJIBLHOL }]HCHHHJIiHH, il METa, IPEAMET BUBYAHHSA Ta PE3YyJbTAaTU HABYAHHSA

i aucoumiinm

IIpeamer HaBYAJIBHOL
TUCIUILTIHNA
KomMmnerenTHoCTi

IIporpamui pe3yJbraTu
HABYAHHA

Mertoro HaBYaJIbHOI JUCLUILTIHH €:

- dbopMyBaHHS y 3700yBauiB OCBITU JIOTIYHOTO MHCIEHHS,
PO3BHUTOK iX IHTENIEKTY Ta 3[I0HOCTEH;

- dbopMyBaHHS 3JaTHOCTEH 10 HEOOXimHOI IHTYImii Ta
epynulil y MUTaHHAX 3aCTOCYBAaHHS MaTEMaTUKU, BUXOBAHHA Y
CTYJEHTIB MPUKJIAAHOI MAaTEMaTUYHOI KYJIbTYPH;

- (dbopMyBaHHS 31aTHOCTEH CaMOCTIHHO BUKOPHUCTOBYBATH 1
BUBYATH JIITEpaTypy 3 MaTeMAaTUKU, PO3BUBATH T'HYUKICTh MUCIICHHS,
TBOpPYY CaAMOCTIHHOCTI Ta Aii0;

- 3aCBOEHHS OCHOBHHX IIOHATh Teopii IHMOBIpHOCTEH
(BUMaAKOBa TOJisl, BWITAJKOBI BEIWYMHU Ta BEKTOPU 1 IiX
BJIACTUBOCTI; TPaHWYHI TEOpEeMH Ta 1X 3acCTOCYBaHHA) Ta
MaTeMaTUYHOI CTAaTUCTUKU (BUOIpKa Ta TEeHepajdbHA CYKYITHICTb,
BUOIPKOBI YHUCIIOBI XapaKTEPUCTHKH, CTATUCTHYHI OLIHKUA Ta
rinoresn);

- dbopmyBaHHS ~ yMiHB  00paxoByBaTH  MMOBIPHOCTI
BUITIAQJKOBUX MOJiH, 3HAXOIUTH PO3MOJIUINA BUIAJKOBUX BEJIHYUH Ta
BEKTOPIB 1 1X YMCIOBUX XapaKTEPUCTUK, BUKOPUCTOBYBATH METOJIU
MaTeMaTHUYHOI CTAaTUCTHKH JJs OLIHKM HEBIJOMHX IapaMeTpiB
PO3MO/ILTY, IEPEBIPKH CTATUCTHYHHX T1OTE3.

OcHOBHI MOIeTIi Ta MOHATTS TEOPii KMOBIPHOCTEH Ta MaTeMaTHYHOL
CTaTUCTHUKH

31aTHICTB 10 a0CTPaKTHOTO MUCIIEHHS, aHani3y Ta cuntedy (3K 01)
31aTHICTh BUNTHCS U OBOJIOAIBAaTH cydacHUMH 3HaHHsAMHE (3K 06)
3natHicTh npukiMatu o0rpyHToBaH1 pimenHs (3K 11)

3MaTHICTD 10  BUSBICHHS  CTAaTUCTUYHMX  3aKOHOMIPHOCTEH
HE/IETepPMIHOBAHUX SIBHIL, 32CTOCYBAaHHS METO/IiB 00UYMCIIOBATHHOTO
IHTEJIEKTy, 30KpeMa CTAaTUCTUYHOI, HEWpOMEpEexKeBOi Ta HEUITKOl
00poOKM JaHMX, METOJIB MAIIMHHOI'O HABYaHHSA Ta T'€HETUYHOIO
nporpamyBanHs Touio (OK 02)

BukopucroByBaTu cyyacHU MaTEMaTUYHHUI anapaT HEMEPEpBHOTO
Ta AUCKPETHOrO aHaji3y, JiHIMHOT anreOpH, aHAIITUYHOT TeOMeTpii,
B npo(eciifHiii qisUTbHOCTI I PO3B’sA3aHHS 3a]]a4 TEOPETUIHOTO Ta
MPUKJIAHOTO XapakTepy B MpoLeci MPOeKTyBaHHS Ta peaizamil
00’exTiB iH(popmaTu3aii ([TPH 02)

BukopucToByBaTH 3HaHHS 3aKOHOMIPHOCTEH BHIIQJKOBUX SIBUII, iX
BJIACTUBOCTEW Ta oOIepaiid HajJ HUMH, MOJENeH BHUIAIKOBUX
IPOIIECIB Ta CyYaCHUX MPOTPaAMHUX CEPEOBHIL Ul PO3B’sI3yBaHHS
3aja4 CTATUCTUYHOI OOpOoOKM JaHMX 1 MOOYyJOBH NPOTHO3HUX
moneneit (ITPH 03)




2. IlpepekBi3uTH Ta MOCTPEKBI3UTH AMCHMILIIHYA (Micle B CTPYKTYPHO-JIOTi4HIA cxemi
HABYaHHA 32 BilNOBIIHOI0 OCBITHHOK MPOrPaMoIo0)

IIpepexBizuTn: HapuansHa aucuumiiina «Teopis iiMoBipHOCTEN, HMOBIPHICHI IPOLIECH Ta MaTeMaTHYHA
cratuctuka» (I102) Oa3yeThcsi Ha 3HAHHAX, OTPUMAHUX TPH BUBUYEHHI OCBITHIX KOMIIOHEHTIB
«Marematnunuii ananiz» (I101), «Anredpa ta ananituana reometpis» (I103), «/luckpeTHa maTreMaTHKa»
(ITO4), «Jliniitaa anredpax» (I1017).

IMocrpexBizuTu: OcBiTHIM KOMIOHEHT «Teopis WMOBIpHOCTEH, UMOBIPHICHI TIPOIIECH Ta MaTeMaTH4YHA
CTaTUCTHKA» Mepely€ BUBYCHHIO JUCUHUIUIIHUA «MeToaM Ta CUCTeMH IITyyHoro iHTenekTy» (I1012).

3. 3micT HAaBYAJLHOI AMCHHUILIIHT
Kinekicts rogua
Hazsa po3ainiB i Tem y TOMY YHCIT
Bcroro . .
Jlexi [Ipaktuuni = CPC
1 2 3 4 5

Poznin 1. Ocnoeni nonamms enemenmapnoi meopii imogipnocmeii.

Tema 1.1. Enemenmu axciomamuxu A. M. 11 4 4 3
Konmozeoposa

Tema 1.2. Umosipnocmi cknaduux nooii 13 6 4 3
Mooynvna konmpoavha poboma 1 4 - 2 2

Poznin 2. Bunaokogi éenuuunu ma ix xapaxmepucmuku.

Tema 2.1. Po3nodinu ma yucnosi 14 6 4 4
XapakmepucmuKu UNAOKOBUX GeIUYUH

Tema 2.2. KanoHiuni imosipHicHi po3noodinu 12 4 4 4
Mooynvna konmponvra poboma 2 4 - 2 2

Poznin 3. Bunaokoei 6exkmopu ma ix xapakmepucmukxu.

Tema 3.1. Po3nodinu sunaoxogux 6eKmopis 8 4 2 2
Tema 3.2. HYucnosi xapakmepucmuxu unaoxosux 6 2 2 2
8EKMOpI8

Poznin 4. @ynkuii 6io eunaokosux eenuuun ma eekmopie. I panuuni meopemu

Tema 4.1. Po3nodinu ¢pynxyiti 8i0 6unaokosux 8 4 2 2
8eUYUH A EKMOPI

Tema 4.2. 3axonu eenuxux uucen ma yenmpaioua | 8 4 2 2
2PanuyHa meopema

Mooynvua xoumponvna poboma 3 4 - 2 2

Posnin 5. Enemenmu mamemamuunor cmamucmuxku

Tema 5.1. Ilepsunna ob6pobka cmamucmudHux 6 2 - 4
O0aHux

Tema 5.2. Enemenmu meopii cmamucmudHux 10 6 2 2
OYIHOK

Tema 5.3. [logipui inmepsaiu ma memoou ix 9 4 2 3
no6yoosu

Tema 5.4. llepesipka cmamucmuunux cinomes 13 8 2 3




Tunoea pospaxynxosa poboma 10 - - 10
Ex3amen 10 - - 10
Bceworo rogun 150 54 36 60

4. HapuaabHi MaTepiaiu Ta pecypcu

ba3oBa jirepaTypa

1. Kanioscska l. 0., Koncnekr nexiiii 3 Teopii iiMoBipHOCTEl Ta MaTeMatiunoi craructuky / K:. KITI
M. Iropst Cikopcrkoro, 2020.

2. bonpapenko B.I'., KanioBcbka 1.}O., IlapamonoBa C.M. Teopis KMoBipHOCTEH 1 MaTeMaTn4Ha
cratuctuka. Hactuna 1. — K. HTYVY [ KIII”, 2006. — 126 c.

3. Kamnioscrka [L1O. Teopis iimoBipHOCTEH y ipukiagax i3anadax. — K.: HTYY KIII” , IToniTexnika”,
2004. - 154 c.

4. Kaniosceka I. 0., Ctycs O. B., Matemarnuna cratuctuka: 360ipHuk 3agaud / K.: KIII im. Irops
Cikopcbkoro, 2019.
https://ela.kpi.ua/handle/123456789/27540

5. Kanioscska L. FO., Ctycs O. B., Teopis iimoBipHOCTE#: po3paxyHnkoBa pobota / K.: KIII im. Irops
Cikopcekoro, 2019
https://ela.kpi.ua/handle/123456789/30757

6. Cxopoxoxn A.B. Teopis iimoBipHOCTel : 30ipHuK 3aaau / K.: Bumia mxkona, 1976.

JdonaTkoBa jgiTeparypa
7. Capinski M., Zastawniak T. Probability Through Problems. — Springer, 2003. — 260 p.
8. Grimmett G., Stirzaker D. One Thousand Exercises in Probability. — Oxford University Press, 2001.
— 448 p.
9. Stirzaker D. Elementary Probability. — Cambridge University Press, 2003. — 524 p.

HaB4yajabHNi KOHTEHT
5. Meroanka onaHyBaHHS HABYAJIBHOI AV CUMILIIHU (OCBITHHOT0 KOMIIOHEHTA)
Ouna/nucranuiiina gpopma

JlekuiiiHi 3aHATTA

Ne Ha3zBa Temu siekuii Ta nepesik OCHOBHUX MUTaHb
3/m (mepenik AMIAKTUYHUX 3aC001B, MOCUJIAHHS HAa JIiTepaTypy Ta 3aBaaHHsa Ha CPC)
1 OcHOBHI NOHATTA Teopii iiMoBipHOCTeH. O3HAYalOTHCA MOHATTA CTOXACTUYHOTO

eKCIIEPUMEHTY, TPOCTOPY €JIEeMEHTapHUX TMOJiii, BUIMAAKOBOI TMOMii, HWMOBIPHOCTI
BHITaJIKOBOT Moii. Po3risinaroTees onepartii Ha/i BUITaJKOBUMU TIOIiSIMHU.
Pexomenoosana nimepamypa: [1], po3a. 1.1.

2 KiuacuynHe Ta reomerpuyHe O3HaYeHHs1 WMOBipHOCTi. Po3rismaroTbcs BIacTUBOCTI
HMOBIPHOCTI, a TAKOK KJIACUYHE Ta T€OMETPUYHE O3HAYCHHS HIMOBIPHOCTI.
Pexomenoosana nimepamypa: [1], po3n. 1.1, 1.2

3 YMoBHa iiMOBipHicTb. BBOISATHCS MOHATTS YMOBHOI HMOBIPHOCTI Ta HE3aJI€KHOCTI
nofii. JloBoAsATECS TeOpeMH 0 1aBaHHs Ta MHOKEHHST HMOBIPHOCTEH.

Pexomenoosana nimepamypa: [1], po3n. 1.3.

4 ®opmy.u noBHOI iiMoBipHocTi Ta Baiieca. JloBonsaTecst popMyu moBHOT HMOBIpHOCTI
ta baiieca.

Pexomenoosana nimepamypa: [1], po3n. 1.3.

5 He3zane:xui BunpodyBanus Ta cxema bepuy.ii. BBoasaThcs cxema He3aIexHUX
BUIIPOOYBaHb bepHyui Ta mosiHOMianbHa cXeMa.

Pexomenoosana nimepamypa: [1], po3n. 1.4.



https://ela.kpi.ua/handle/123456789/27540
https://ela.kpi.ua/handle/123456789/30757
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JAuckpeTHi BUNaakoBi BeJTUYUHU. BBOASITHCS OHATTS IUCKPETHOI BUMAKOBOT
BenMurHU. ONUCYIOTHCS 3aKOHU PO3MOAUTY X BEJIMYUH Y BUTIISAII QYHKIIIT pO3IOALTY,
a TaKOX PsAly PO3MOJILTY, HABOJSATHCS 1X OCHOBHI BIACTHBOCTI.

Pexomenoosana nimepamypa: [1], posn. 2.1, 2.2.

HenepepBHi BMNaaKoBi BeJUYUHHM. BBOIATHCS TOHATTS HEMEPEPBHOI BHUITAJAKOBOI
BeIMYUHH. ONMUCYIOTHCS 3aKOHHU PO3MOJUTY IIUX BEJMYMH y BUIIIIAL QYHKIIT po3noauny,
a TaKOX IIIBHOCTI PO3MOALTY, HABOAATHCS iX OCHOBHI BIIACTHBOCTI.

Pexomenoosana nimepamypa: [1], po3n. 2.1, 2.2.

YucioBi XapaKkTepUCTHKH BHUNAJKOBUX BeJHMYMH. BHUBYalOThCS OCHOBHI YHCIIOBI
XapaKTePUCTUKH BUIMAJKOBUX BEJIIMYMH — MaTEeMaTUYHE CIIOJIBaHHS, IHCIIEPCIs,
CepeHbOKBAPATUYHE BIAXUJIEHHS, MMOYATKOBI, IIEHTPAIbHI Ta (aKTOpiaibHI MOMEHTH,
MeziaHa, MoJa, Koe(illleHTH acuMeTpii Ta ekciecy. KpiM Toro, po3risatoTeCsi eIeMeHTH
Teopii TeHepaTpuc i OOrOBOPIOETHCS 3B 30K MK TEHEPATPHCOIO IUIOYHCETHHOL
BMIIaJIKOBOI BEJIMYMHHU TA Il MOMEHTAMH.

Pexomenoosana nimepamypa: [1], po3n. 2.1, 2.2.

JIMCKpeTHi KaHOHIYHI 3aKOHM PO3NOALTY BHMIAJAKOBHX BeJIHYHMH Ta JedAKi IX
3aCTOCYBAHHS. PO3TIsAarOThCsl NesKi KIACHYHI JUCKPETHI WMOBIPHICHI PO3MOMLIH:
bepuymni, 6iHomianbHuii, reomerpuunuid, [lyaccona. HaBoaatbes iX psaw po3mominy
BceranoBmoioTbest hopMynu i iX MaTeMaTHYHHUX CIIOJIBaHb Ta JUCIIEPCIH, a TaKOX
HABOJSTHCS OCHOBHI BIIACTHBOCTI WX po3moitiB. [lapanensHo 3 po3noniiom [lyaccona
PO3IIISIAETHCS 03HAUYEHHS Ta BIACTUBOCTI MOTOKY ITyaccona. OOroBoproroThCs MPUKIAIHN
3MICTOBHHUX 3a]1a4, IPH PO3B’sI3aHHI IKUX 3aCTOCOBYIOTHCS HABEACHI PO3IOILIH.
Pexomenooeana nimepamypa: [1], po3n. 2.3.

HenepepBHi KaHOHIYHI 3aKOHHM pPO3NOALTY BHIIAJKOBHX BEJMYHMH Ta JesKi IX
3acTocyBaHHsl. Po3risimaroThesi Jieski KJIACHMYHI HEMepepBHI WMOBIPHICHI PO3MOALIN
pIBHOMIpHMI, €KCIIOHEHIiabHUI Ta HOpManbHuil (po3moxin ["aycca). HaBomsrbes ix
LIUTBHOCTI po3noAlTy. BeTanoBmooThes hopMynu Ui iX MaTeMaTUYHUX CIIOAIBaHb Ta
JTUCTIEPCi, a TakoXX HAaBOJATHCA OCHOBHI BJIACTMBOCTI IIUX pPO3MOAUIIB. BBomUTHCS
¢yskuig Jlammaca Ta BUBUAIOTHCS 11 OCHOBHI BiacTUBOCTI. OOrOBOPIOIOTHCS MPHUKIIAIH
3MICTOBHHUX 3a]1a4, U pO3B’s3aHHI IKUX 3aCTOCOBYIOTHCS HaBEIEHI PO3MOIUIN.
Pexomenoosarna nimepamypa: [1], po3n. 2.3.

JlucKpeTHi Ta HenmepepBHi IBOBUMipPHi BUIIAIKOBI BEKTOPH.

BBO#sTbCS TOHATTS JIUCKPETHOIO Ta HEMEPEPBHOIO JBOBUMIPHOTO BHIIAJKOBOTO
BekTOopa. OMHUCYIOTHCS 3aKOHU PO3MOJAUTY IUX BEKTOPIB y BHUIJISAAI CyMicHOT (DyHKIIIT
po3MoJILTy, a TakoX Tabmuul (psiiy) po3MOAULY B AUCKPETHOMY BUIAAKY Ta CYMICHOT
HIUTBHOCTI pO3MO/IUTY B HENIEPEPBHOMY, HABOJATHCA X OCHOBHI BJIaCTUBOCTI. Sk mpuKa,
pPO3TIISIIAETHCS  PIBHOMIPHHM PO3MOJIT Ha TUIONIMHI. PO3rismaroTbess 3B°S3KH  MiK
CYMICHHMH Ta MapriHAIbHUMH XapaKTePUCTHKAMH.

Pexomenooeana nimepamypa: [1], po3n. 3.1, 3.2.

YucjaoBi XapakTepHCTHKH BHIAJKOBUX BeKTOPiB. BBOISATBCA OCHOBHI YHMCIIOBI
XapaKTePUCTUKN BUTIAJKOBUX BEKTOPIB — KOPEISAIIMHUNA MOMEHT, KOpeIsIiiHa MaTPHUIIS,
KOeQIIIEHT KOPEJSIIil, a TAKOXK PO3TIISIAIOTHCS X BIACTUBOCTI. PO3rIsinatoThest MOHSATTS
HEKOPEJIbOBAaHOCT1 Ta HE3aJEKHOCTI BUIAJKOBUX BEIMYMH Ta OOTOBOPIOETHCS 3B’A30K
MIXK HUMH.

Pexomenoosana nimepamypa: [1], po3n. 3.3.

I'aycciBcbkmii BeKTOpP Ha MuIomMHI. BBOOUTHCS MOHATTSA CTaHAAPTHOTO Ta 3arajlbHOTO
raycciBChKOTO0 BEKTOpa Ha IulomuHi. HaBomsthcs ¢opMynu s iX HIIBHOCTEH Ta
¢byHK1iH po3nonaity. 3’ICOBY€ETHCS IMOBIPHICHHH 3MICT MapaMeTpiB PO3MOALTY SIK IIEHTpPa
PO3CIIOBaHHSA Ta KOpENALIHHOI MaTpHili BEKTOpa. BCcTaHOBIIIOIOTHCS OCHOBHI BJIACTUBOCTI
raycciBCbKMX BEKTOPIB Ha IUIOHIMHI. 3’SICOBYETHCSI 1HBApIaHTHICTh BIHOCHO a()iHHUX
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MEPETBOPEHh Ta EKBIBAICHTHICTh HEKOPEIHOBAHOCTI Ta HE3AJIEKHOCTI KOOpPIUHAT
raycciBCbKOI'O BEKTOPA.
Pexomenoosana nimepamypa: [1], po3n. 3.4.

@ yHKILl Bil BUNAJIKOBUX BeJTUYMH Ta BeKTOPiB. PO3rIs1at0ThCst METO TN 3HAXO/KEHHS
po3noAUTB (PAIIB PO3MOAUTY B JUCKPETHOMY BHUMAAKY Ta IIIIBHOCTEH PO3MOILTY B
HernepepBHOMY) (YHKIIH BiJl BUNAAKOBUX BEMYMH. B HenepepBHOMY OaraToBUMipHOMY
BUIAJKy HABOJHUTHCSA SK 3arajlbHUM ajJrOpUTM 3HAXO/DKEHHS IIUTBHOCTI PO3IOALTY
JOBUTHHOT (DYHKIIIT BiJl BUITAJIKOBOTO BEKTOpA, TaK 1 KOHKPETHI CIIBBIIHOIICHHS IS
LIUTBHOCTEH CyMH, pi3HHUILI, AOOYTKY, YacTKH, MAaKCUMyMYy Ta MIHIMyMYy BHIIQJKOBHUX
BEJIMYMH.

Pexomenoosana nimepamypa: [1], po3a. 5.1, 5.2.

UYucnoBi xapaktepucTuku (QyHKHiH Bil BHIAAKOBHX BeJIHYHUH Ta BEKTOPIB.
HepiBuicte YeOmmonBa. Po3risgatoTbCsi METOAM  3HAXOJDKEHHS ~ MOMEHTHHUX
XapakTepUCTUK (YHKIH BiJ BHUIIAJKOBUX BEJIUYMH Ta BEKTOPIB B JHCKPETHOMY 1 B
HernepepBHOMY BHIaakax. KpiM TOro, TyT BCTaHOBIIOEThCS HeEpiBHICTH YUeOuioBa, a
TaKOX JIesIK1 CIIOPITHEH1 HEPIBHOCTI.

Pexomenoosana nimepamypa: (1], po3n. 5.1, 5.2.

3aKOHH BeJMKHX YHCeJ Ta IX 3acTOCyBaHHs. PO3rIAIal0ThCs 3aKOHU BEJIMKUX YHCET
IUTs. He3aJISKHUX OJHAKOBO Ta PI3HOPO3MOAUICHUX BHITAJKOBHX BeMUYMH. HaBomsAThCS
3aCTOCYBaHHS LIUX 3aKOHIB JI0 cXeMH bepHysun Ta 10 oOrpyHTyBaHHS MeToaxy MoHTe-
Kapuo.

Pexomenooeana nimepamypa: [1], po3n. 7.2.

LenTpasbHa rpaHu4yHa TeopeMa Ta 1I 3acTOCyBaHHA B cxeMmi bepnyJui.
PosrnsimaroTbess LEHTpaidbHI TpPAaHUYHI TEOpPEeMH Uil HE3aJeKHUX OJIHAKOBO Ta
PI3HOPO3MOAUICHUX BUITAJKOBUX BEJTHUNH. BCTaHOBIIIOIOTHCS OCHOBHI TPAHUYHI TEOPEMHU
B cxeMi bepHymni (iHTerpaipHa Ta JOKaidbHa Teopemu Myapa-Jlamiaca i Teopema
[Tyaccona).

Pexomenooeana nimepamypa: [1], po3n. 7.3.

IleppuHHa o0poOka craTMCTHYHUX JaHMX. [IpoBeneHHS mepBUHHOI O0OPOOKH
cTaTUCTUYHOI iH(opMaii (moOymoBa BapiaiiHUX psAdiB, eMIIPUYHUX (QYHKIIIH
pO3MO/LTY, OJITOHIB YacTOT, TICTOrPaM TOIIO).

Pexomenoosana nimepamypa: [1], po3n. 8.1.

IToHATT TOYKOBHUX OLIHOK HEBIIOMHX mapaMeTpiB Po3MOALTIB TIeHepaJbHUX
CYyKynHocTeil. BBOIUTHCS MOHATTS TOUKOBUX OI[IHOK HEBIJIOMHUX ITapaMeTpPiB pPO3IMOALIIB
reHepATbHIX CYKyIMHOCTEH. BUMOTa He3MIIEHOCTi Ta KOH3UCTEHTHOCTI TOYKOBOT OIIIHKH.
HaBoastbest mpukiiaan HE3MIMIEHUX Ta KOH3UCTEHTHUX TOYKOBHX OI[IHOK MAaTeMaTUYHOTO
CIIOJIIBaHHS Ta ucHepcii.

Pexomenoosana nimepamypa: [1], po3n. 8.2.

MeToau OTpPUMAaHHSI TOYKOBHMX OI[IHOK HEBiIOMHX mapaMeTpiB po3NoaLIiB
reHepajbHUX CyKymHocTel. Po3risinaioTbCs OCHOBHI METOAM IMOOYAOBU TOYKOBUX
OLIIHOK HEBIOMHX MapaMeTpiB PO3IMOJILTY FeHEepaTbHOI CYKyIHOCTI — METOJl MOMEHTIB
Ta METOJ MaKCHMAaJIbHOI BIpOT1THOCTI.

Pexomenoosana nimepamypa: [1], po3a. 8.3.

EdextuBHi TOukoBi oninkn. HepiBaicts Pao-Kpamepa. Bpoautbcs mNOHATTA
epeKTUBHOI TOUKOBOI oLliHKU. Po3risnaerscs HepiBHICTh Pao-Kpamepa ta Teopema mnpo
€AUHICTh €()EKTUBHOT OILIIHKH.

Pexomenoosana nimepamypa: [1], po3n. 8.2.

OCHOBHi NOHATTS iHTEPBAJBHOI0 OL[iIHIOBAHHSI HEBIIOMHUX MapaMeTpiB pPo3NOALIiB
reHepajbHUX CYKyNHocTeil. BBOAUTHCS MOHSATTS AOBIPUOTO 1HTEPBAY ISl HEBAOMOTO
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napameTpy po3moJily reHepalibHOi CYKYITHOCTI, JOBip4oi iMOBipHOCTI. Po3rnsnaroTbes
BH]IU JIOBIPYUX IHTEPBATIB.

Pexomenoosana nimepamypa: [1], po3n. 8.4.

IloOynoBa poBipuuMx iHTepBaJNiB A INapaMeTpiB raycciBCbKOi reHepajbHOI
cyKynHocTi. BBoauTbcs HM3Ka pO3MOJUIIB, HEOOXIAHMX B Kypcl MaTeMaTH4YHOi
CTaTUCTUKM — po3noain x2 Ta t-posnoaul CrerofeHTa. Po3risparoTecsi BIacCTUBOCTI
raycciBCbKHX BHOIPOK, i HA OCHOBI I[bOT'O BCTAHOBIIIOETHCS BUTJIISL IOBIPUMX iHTEPBAIIIB
JUIsl TapaMeTpiB raycciBChbKOi reHepalibHOT CYKYITHOCTI.

Pexomenoosarna nimepamypa: [1], po3n. 8.4.

CratucTuyHi rinoresu. Meroanka nepeBipkM CTaTHCTHYHHUX rinmore3. BoasThes
MOHATTS CTATUCTHUYHOI T1MIOTE3H, KPUTEPI0, TOMIIIOK MEPIIOro Ta JAPYroro poiy, piBHA
3HAYYIIOCTI Ta MOTY>KHOCTI KPUTEPIIO TOIIO.

Pexomenoosana nimepamypa: [1], po3n. 9.1.

IlepeBipka cTaTHCTHYHMX TinOTe3 MPO 3aKOH PO3MOJALIY I'eHepaJIbHOI CYKYIHOCTI.
HaBomuTbes kputepiid 3rofu ¥2 1 00roBOprOIOTHCS 0COOIUBOCTI HOTO 3aCTOCYBaHHS.
Pexomenoosana nimepamypa: [1], po3n. 9.2.

IlepeBipka cTATHCTHYHMX TrinmoTe3 NPO mNapaMeTpPd PO3MOALLY HOPMAJIbLHOI
reHepajibHOI CYKymHOCTi. Po3risaiorbes KpuTepii mepeBipKky TinoTe3 Mpo 3HAYCHHS
HEBIJJOMUX MapaMeTpiB rayCcCiBCbKUX FeHepaIbHUX CyKYITHOCTEH.

Pexomenoosana nimepamypa: [1], po3n. 9.2.

Orasp kypey.

I[IpakTnyHi 3aHATTA

Ha3Ba TeMu 3aHATTS Ta nepeik OCHOBHUX MMUTaHb

(mepeix uaaKTHYHOTO 3a6e3MeYeHHs, TOCHIAHHS Ha JiTepaTypy Ta 3aBaanHs Ha CPC)
EnemenTn xombinaTopuku. Anredpa BunaakoBux noaiid. Kinacuuna moiensb
HMOBIPHOCTEH.

I'eomeTpruyna Mozenb HMOBIpHOCTEH. YMOBHI iMOBIpHOCTI. He3anexkHICTh BHITAIKOBUX
[IOI.

®dopmynu MoBHOI WMOBIpHOCTI Ta baiieca.

Cxema bepnymti Ta aesiki i 3acTOCyBaHHS.

MopaynbHa KOHTpoOJIbHA poboTa 1.

JIuCKpeTHI BUMAIKOBI BETHUMHU Ta 1X YHCIIOBI XapaKTEPUCTUKHU.

AOGCOJIIOTHO HENEPEPBHI BUTAAKOBI BETMYMHH Ta TX YUCIIOBI XapaKTEPUCTHKH.
JluckpeTHi KaHOHIYHI 3aKOHH PO3MO/IITY BUNAAKOBUX BEJTUYMH Ta JISAK] 1X 3aCTOCYBaHHS.

HenepepBHi kaHOHIYHI 3aKOHU PO3MOJUTY BUIIQJAKOBUX BEJTMYMH Ta JESKI 1X
3aCTOCYBAHHS.
MoynbHa KOHTpOJIbHA poboTa 2.

3HaXO0KEHHsI pO3MOLTIB (DYHKIIiH BiJ BUMAIKOBUX BEIMYMH Ta BEKTOPIB.
3HaXOHKCHHS YMCIOBUX XapaKTEPUCTUK (PYHKITIN B BUTIAKOBUX BEJIMYHH Ta BEKTOPIB.

3aKOHM BEJTMKUX YHCEIL.
LlentpanpHa rpaHu4Ha TeopeMa Ta ii 3acTocyBaHHs B cxemi bepHyiui.
MopaynbHa KOHTpOJIbHA poboTa 3.

MeTtoiu 3HaXO0/PKEHHS TOUKOBUX OLIIHOK HEBIJJOMUX MapaMeTpiB 3aKOHIB T€HEpaIbHOT
CYKYITHOCTI




17 TloOynoBa noBipunx iHTEpBaTIB I HEBIJOMUX apaMeTPiB TeHEPANTbHOT CyKYITHOCTI.

18 IlepeBipka CTaTUCTUYHMX TINOTE3 PO BUIJISLL HEBIJOMOT'O PO3IMOALTY FreHepaTIbHOL
CYKYITHOCTI.

6. CamocriiiHa po0oTa cTy/AeHTa/acmipanTa

BuB4YeHHS TUCHHIUTIHU BKITIOYA€ HACTYIIHI BUJIM CAMOCTIITHOT po0OoTH:
® TIirOTOBKA JIO JISKIIHHUX Ta MTPAKTHYHUX 3aHSATh, BAKOHAHHSI IOMAITHIX 3aB/IaHb;
® BUKOHAHHS PO3paxyHKOBO-rpadidHoi podoTH;
® [IiIrOTOBKA Ta BUKOHAHHS MOAYJIbHOI KOHTPOJIBHOI pOOOTH;
® [IiIrOTOBKA JIO ICTIUTY.

Inousioyanvhi 3a60aHHs

[nauBiMyanbHI 3aBIaHHS CKIATAIOThCS 3 PO3paxyHKOBO-rpadidHoi podoTH 3 Tem «Bumamkosi
BEKTOPH Ta X XapaKTEPUCTUKN» Ta « EIIEMEHTH MaTeMaTHYHOT CTAaTHCTUKI». Po3paxyHkoBa poOoTa cripusie
MOTJIMOJICHOMY 3aCBOEHHIO METOJIIB PO3B’S3Ky THIOBUX MAaTEeMAaTUYHUX 3ajad, 10 MAalOTh MPUKIIATHE
3HAYCHHSI.

Koumponvni pobomu
3amiaHoBaHa OJlHAa MOJYJIbHa KOHTPOJIbHA po0O0Ta, siKa MOAUISAETHCS HAa TPU KOHTPOJBHI poOOTH 3
po3aumis 1, 2, 4:

1. MKP-1. OcHOBHI HOHATTS €1eMEHTapHOI Teopii HMOBipHOCTEH
2. MKP-2. BunaakoBi BETUYUHHU Ta X XapaKTEPUCTHKU
3. MKP-3. ®yHkii BiA BUNIaIKOBUX BEJIMYUH Ta BEKTOPiB. [ paHnuH1 TEOpeMu

MeTta MOy TbHOT KOHTPOJIBHOI pOOOTH — BUSBUTH PIBEHB 3aCBOEHHS BiIMOBIAHUX PO3/ALIIB 1 OIIIHIOBAHHS
3HAHb BIAMOBIIHO 0 PEUTUHTOBOI CUCTEMH OI[IHIOBAHHSI.

IlosiTHKa Ta KOHTPOJIb

7. HoaiTuka HABYAJIBHOI IMCUUILITIHN (OCBITHHOI0 KOMIIOHEHTA)

PexoMeH10BaHi MeTOAM HABYAHHS: BUBYCHHS OCHOBHOI Ta JIOMOMDKHOI JITEPATypH 3a TEMaTHKOKO
JIEKITi{, pO3B’3yBaHHS 33/1a4 HAa TPAKTHYHUX 3aHATTSIX Ta P BUKOHAHHI JIOMAIIHIX pOOIT.
CTyneHTy peKOMEH/IYEThCSI BECTH JOKJIATHUNA KOHCTIEKT JISKI1i. BasKTMBHM aClIEeKTOM SIKICHOT'O 3aCBOEHHS
Marepianay, BIANpaIOBaHHS METOJIB Ta aJrOPUTMIB BHUPIIICHHS OCHOBHUX 3aBJIaHb JUCHMIUIIHA €
caMmocTiiiHa po6oTa. BoHa MICTUTh YHMTaHHS JITEpaTypH, OTJISI JITEpaTypu 3a TEMOIO, MIATOTOBKY 0
3aHATh, BUKOHAHHS PO3PaxyHKOBOI poOoTH, miarotoBky 10 MKP Ta ex3ameny.

BixBinyBaHHs 3aHATH

BinBigyBaHHS JIEKITiH Ta MPAaKTHYHUX 3aHATH, a TAKOXK BIJACYTHICTh Ha HUX, HE OIliHIOEThC. OJTHAK,
CTYJCHTaM PEKOMEH/Ty€ThCS BiJ[BITyBAaTH 3aHATTS, OCKUJIbKYA Ha HUX BHKJIAJIAETHCS TCOPETUIHHUIA MaTepiall
Ta PO3BUBAIOTHCS HABUYKH, HEOOXiJHI JUIsi BUKOHAHHS MPAKTUYHHUX 3aBJaHb Ta YCHIIIHOTO HAMUCAHHS
MKP, Bukonanus PP ta TectoBux 3aBIaHb

IMponymeHi KOHTPOJILHI 3aX0AU
PesynbpTatr MOIyTEHOT KOHTPOIBHOI POOOTH AJIS CTYyACHTA(-KH), IKUA HE 3’ IBUBCS HAa KOHTPOJIBHUI 3axXif,
€ HyJIbOBHM. 32 HAsIBHOCTI HESIBKH 3 TOBXKHUX MMPUYHH, CTYACHT(-Ka) Mae MOXIHBICTh HanucaT MKP Ha
noBHMI Oai. B iHmomMy pasi, cryaeHT(-ka) mae MoxnuBicTh Hanucatd MKP, ane makcumansHuii 6an 3a
Hei Oyzae nopiBHIoBaTH 60% Bij 3aranbHOI KITbKOCTI OaiB.



AxkanemiuHa 100poUecHiCTh
[TomiTika Ta TPUHIIAIIK aKaJIEeMIYHOI T0OpoUYecHOCTI BU3HavYeHi y po3aini 3 Koxekcy yecti HarionamsHOTO
TEXHIYHOTO YyHiBepcuTeTy Ykpainu «KuiBcekuil mnomiTexHIYHUH 1HCTUTYT iMeHi Irops CikopchKoroy.
HetanpHimre: https://kpi.ua/code

Po6oTH, B SIKMX BUABIIEHO O3HAKM aKaJeMidyHOI HEJOOPOUYECHOCTI — aHYJITIOIOTHCS.

HopMmu eTnuHol moBegiHKH
Hopmu ernunoi mnoBemiHKM CTYJEHTIB 1 MpaliBHUKIB BU3HaueHi y po3auni 2 Kopgekcy wyecti
HarionanbHOro TeXHIYHOTO yHiBepcuTeTy YKpaiHu «KuiBChKHMN MOMITEXHIYHUHM 1HCTUTYT iMeHi Irops
Cikopcbkoroy. Jleranprimre: https://kpi.ua/code

ITosiTHKa BUKOPHCTAHHSA IITYYHOI'O iHTEIEKTY.
BukopucTtanHs mTYYHOTO 1HTEIEKTY periaMeHTyeTbes: «[1omiTHKOI0 BUKOPUCTAHHS IITYYHOTO 1HTEIEKTY IS

akagemiunoi mismeHOCTI B KIII im. Iropst Cikopcekoroy» (https://osvita.kpi.ua/node/1225). Yci HaBUanbHi
3aBJIaHHS 3 JTUCIHUIUTIHU MaloTh OyTH pPe3yJbTaToOM BJIACHOI OPUTiIHAIBHOI poOoTH 3100yBava. Bukopucranus
HITYYHOTO 1HTEJIEKTY Il aBTOMAaTUYHOI reHepallii BiAmosiaen 0e3 moaanboro ix aHamisy Ta JOOMpalioBaHHs
3a00poHeHo0. 3/100yBayaM He PEKOMEHYEThCS MOKIAATUCS HA IUTYYHUH 1HTENIEKT, K Ha €JIUHE JDKEpeso
iHdopMmarii. BaximBO TepeBipATH Ta aHaNi3yBaTH OTPUMaHi JaHiI 3 HAYKOBUX JDKEpel. YcCi BHIAIKU
BUKOPHUCTAHHS IITYYHOT'O 1HTENEKTY /Ul BUKOHAHHS 3aBJaHb MalOTh OyTH YITKO BKa3aHi Ta 33JJOKyMEHTOBAHI.
Ile crocyeTbes sIK BUKOPUCTAHHS TEKCTOBUX I'€HEPATOPIB, TaK M IHIIMX IHCTPYMEHTIB IITYYHOI'O IHTENEKTY.
BukopuctaHHs IITYYHOTO IHTENEKTY Ma€ BIANOBIJaTH TNPUHOMIAM aAKaJAEMI4HOI JOOpPOYECHOCTI.
HenorpumaHHs 11bOTO MOJIOKEHHSI PO3IJIAJATUMETHCS SIK MTOPYILEHHS aKaJeMIYHOI €TUKU.

VY Mexax 1[pOro Kypcy BUKOPUCTaHHS IHCTPYMEHTIB IITYYHOTO IHTEJIEKTY ITiJ] Yac BUKOHAHHS POOIT MOTOYHOTO

Ta migcyMkoBoro koutposto (MKP, PI'P, ek3amenartiitii poO0TH) 3a00pOHEHE Ta PO3TIISIAETHCS K MOPYIICHHS
MPUHITUIIIB aKaJAEMIYHOI TOOPOUYECHOCTI.

8. Buam KOHTPOJIIO TAa PeHTUHIOBA CHCTEeMA OLIHIOBAHHSA pe3y/bTaTiB HaBYaHHs (PCO)
(ouna\nucranuiitHa popma)

Po3nonin HaBuanpHOro 4Yacy 3a BHJAMHU 3aHATH 1 3aBAaHb 3 JUCLUUIUIIHM 3TIJHO 3 POOOYHUM
HaBYAIFHUM IUIAHOM.

Hagu. yac PO3HO,Z[iJ'I HaBYaAJIbHUX I'OJUH KOHTpOHBHi 3axoau
Cemeetp | oo | A | Jexwii | Ipaxrwami | CPC | MKP | prp | COMECTP:
ron. aTeCT.
4 5 150 54 36 60 1 1 eK3aMeH

Ha nepmomy 3aHaTTi 3100yBadi 03HaHOMITIOIOTECS 13 pEMTHHIOBOIO cucTeMolo olliHtoBaHHs (PCO)
JMCLUIUTIHY, sIKa oOyAoBaHa Ha OcHOBI [1oI0KEHHS PO CHCTEMY OLIIHIOBAHHS Pe3yJIbTaTiB HaBYaHHS
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia RSO 2022.pdf

Ilomounuti konmponaw: GpoHTanbHUM (ycHHH, mucbMoBuii), MKP, PI'P. Pesynpratit moTounoro
KOHTPOJIIO, BIAMOBIAHO 10 [losojkeHHS MpO MOTOYHUM, KaleHIApHUM Ta CEMECTPOBHH KOHTPOJIb
pesynbTaTiB HaBuaHHs B KIII im. Iropst Cikopcebkoro https://osvita.kpi.ua/node/32, Bukiamad peryispHO
3aHOCHUTHh B MOAyJb «lloTouHMiT KOHTpOIL» cuctemu EnexrponHuit kamiyc https://ecampus.kpi.ua/uk.
Pe3ynbraT MOTOYHOTO KOHTPOJIIO BiOOpa)karoTbcs B OCOOMCTOMY KaOiHETI CTyAEeHTa B CUCTEMI
EnexTpoHHMii KamIryc.

Kanenoapnuii konmponv: TPOBOAUTHCS JBIYlI HAa CEMECTP SIK MOHITOPUHI TOTOYHOTO CTaHy
BUKOHAHHS BUMOT cujalycy, pe3yibTaTH SKOro BiioOpaxaroThcs B cuctemi EnekTpoHHUI kaMiTyc.

YMOBOIO OTpUMaHHS MO3UTHBHOI OLIHKKA 3 KaJCHJAPHOTO KOHTPOJIO 3 HAaBYAIBHOI JWCIUILIIHU
(OCBITHBOTO KOMIIOHEHTAa) € 3HAYE€HHS MOTOYHOrO0 peUTHHry 3m00yBada He MeHmie, HiX 50% Bifg
MaKCHUMaJIbHO MOXJIMBOTO Ha Yac MPOBEICHHS TaKOTO KOHTPOJIIO.

Pevimuneosa cucmema oyiniosanHs BKIIOYAE BCI BHIM CEMECTPOBHX 3aBJaHb: poOOTy Ha
MPAKTUYHUX 3aHATTAX, BUKOHAHHS MOJYJBHOI KOHTPOJIbHOT POOOTH, SIKICTh BUKOHAHHS pPO3paxyHKOBO-
rpagiuHoi poboTH, ckiaanaHHSA icnuTy. KOXHUI CTyA€HT OTpuMye€ CBifl MiACyMKOBUH pEUTHHT 3
JUCLUILIIHHA.



https://kpi.ua/code
https://kpi.ua/code
https://osvita.kpi.ua/node/1225
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_RSO_2022.pdf
https://osvita.kpi.ua/node/32
https://ecampus.kpi.ua/uk

PeliTuHT cTyeHTa 3 TUCIUILTIHUA PO3PaXOBYeThes BUX0AA4H 13 100-0ampHOT KA 1 CKIaIa€ThCS 3
0aiB, AKi BIH OTPUMYE 3a:

— HaIlMCaHHS MOJYJIbHOI KOHTPOJILHOI POOOTH;

— BUKOHAHHS po3paxyHKoBo-rpadiunoi podotu (PI'P);

— CKJIaJJaHHS €K3aMEHY.

MoayabHa KOHTpoIbHA poboTra (MKP)

MonayiapHa KOHTpOJIbHAa po0OOTa BHKOHYETHCS B MHCHMOBOMY (pOpMaTi Ta CKIIQAAETHCS 3 TPHOX
YJaCTHH.

Bacosuii 6an xosxcnoi wacmunu 10.

MKP-1 «OcHOBHI OHATTS €IEMEHTapHOI TEOPii KMOBIPHOCTEI.

MKP-2 «BunaakoBi BeTUIHHU Ta X XapaKTEPUCTUKN.

MKP-3 «®yHK1ii BiJf BAIAJIKOBUX BEIMYUH Ta BEKTOPIB. [ paHUuHI TeOpeMu»

Maxcumanvrui 6an 10%3=30.

Po3paxynkoBo-rpadiuna podora
Po3paxynkoBa po6oTa BUKOHYETHCS 1 3axuinaeTbes yactuHamu. Koxna vactuna PI'P 3maetbes B
TEPMiHH, BCTAHOBJICHI BHWKJIadadeM. Po0OOTa OIHIOETHCS y MPOIEHTHOMY BIJIHOIIEHHI MPaBHUIHHO
pO3B’sI3aHUX 3aBJ/IaHb.
Maxcumanvnuii 6an 20.

3aoxouyBaJyibHi 0aau

— 320XO0YyBaJIbHI Oal HApaxOBYIOTHCSA 3a YJOCKOHAJICHHS IUAAKTUYHOTO Martepialy, YCHILIHY
y4acTb y OJIiMIIia/i 3 BUIIOT MATEMaTHKH.

— 3a poOOTy Ha MPAKTUYHMX 3aHATTSAX. 32 YMOBHM TapHOi MiJrOTOBKH 1 aKTHBHOI poOOTH Ha
MPAKTUYHOMY 3aHATTI CTYJCHTY Ha KOXXKHOMY HPAaKTUYHOMY 3aHATTI MOXYTh OyTH Ho0aBlieHi
3a0X04yBaJIbHI 0.

MaxkcuMaibHa KUIbKICTh 3a0X04yBaJIbHUX OastiB He nepeBuurye 10% BiJ cTapTOBOrO CEMECTPOBOIO
peiitunry (5 6aiis).

dopma ceMeCTPOBOT0 KOHTPOJIIO — eK3aMeH

Ha ex3ameHi CTyIeHTM BHKOHYIOTH IHCBMOBY e€K3aMeHaliHy poOoty. bimer ckmamaerbes 3 1
TEOPETUYHOTO MUTAHHS Ta 2 MPAKTUIHUX 3aBaaHb. MakcuMansuuid 6am 10+20+20=50.

Po3mip craprosoi mkaan Rc =50 6axais. Po3mip ex3amenaniiinoi mkanau Re = 50 0ann.

Po3mip mkanam peiitunry R = Rc + R =100 0aJis.

CTyeHT 10NMyCKAETHCS 10 eK3aMeHYy, SIKIIO HOTO CTapTOBUIN peTHHT cemecTpy He MeHie 30 OaniB
(Rc > 30), npu 1pbOMy BiH TOBHHEH MaTH 3apaxoBaHi MOIYJIbHI KOHTpOJIbHI pobotu Ta PI'P (BukoHaHO He
MeHIte, Hix Ha 60%).

CtyneHTH, sSKi B KiHI[I HABYAJILHOTO CEMECTPY MalOTh CTaPTOBHI peTHHT Rc < 20 6aiiB 10 eK3aMeHY
HE JOIMYCKAIOThCSA 1 AJIi OTPUMAaHHS JOCTaTHHOrO Oanxy MOBUHHI BUKOHATH JIOJIATKOBI 3aBIaHHS J0
MIEPIIIOTO TIePECKIaIaHH.

Cryaentu 3 peiituarom 20 < Rc < 30 Ma0Th MOKJIUBICTH 100paTH O6anu 10 JOMYCKOBUX, IIJISTXOM
BUKOHAHHS JIOITyCKOBOI KOHTPOJIBHOI POOOTH Ha OCTAHHHOMY THXKHI HABYAJILHOTO CEMECTDY.

Taouauus BiANMOBiAHOCTI peTUHIOBUX 0aJIiB OL[IHKAM 32 YHIBEPCHUTETCHKOI0 HIKAJIOKO:



KinbkicTh 0aJ1iB Ouinka
100-95 BigMinaO
94-85 Jyxe nobpe
84-75 Ho0Ope
74-65 3a10BUIBHO
64-60 JlocTaTHBO
Menme 60 He3anosinpHO

9. JlonaTrkoBa iHdopmanis 3 IMCHUILTIHU (OCBITHHOT0 KOMIIOHEHTY)

Y  Bumaaky JWCTaHIIHOT (OpMH HAaBUAaHHS OpraHi3alis OCBITHBOTO TIPOLECY 3IIHCHIOETHCS 3
3aCTOCYBaHHSM €JeKTPOHHOI mommTH, Telegram, Bimeo-koHepeH i B Zoom Ta OCBITHBOI IaTGopMu
Moodle.

[Ipuknaau 3aBnanb Ha MKP ta TPP

MKP1:

Crpykrypa MKP-1

1 3aaa4a - KNACUYHA AMOBIPHICTD

2 3aAa4a - reOMeTpUYHa MMOBIPHICTb

3 3aaaua - YMOBHA UMOBIPHICTb / He3anexHiCTb NoAiIN / TeopeMu A0AABAHHA TA MHOXEHHS MMOBIPHOCTI
4 3apaua - PopMyna NOBHOT UMOBIpHiCTi / qpopmyna balieca

5 3apaua - cxema BepHynni / noniHomianbHa MMOBIpHICTb

Hanpuknaa,
1 3apaua
. 10 pisHux ocib ciaaroTb B NOTAr MeTpo 3 4 BAroHiB. Slka UMOBIpHICTb TOrO, WO
a) Cawa i Mawa cinuv B 0auH BaroH, a Jleononba — B iHWWIA;
6) xoua 6 oauH Nacaxup ine B Apyromy abo B TpeTbOMy BaroHax;
B) B KPAMHIX BAroHax piHO No 2 nNacaxuvpu;
) piBHO ABA BArOHU NOPOXHI;
A) He MA€E MOPOXHiX BAroHis?
. 3 konoau 8 36 kapt aictaroTb 12 KapT — no Yotupu ansa Cawi, Mawi Ta Jleononbaa. Ska
MMOBIpHICTb TOTO, WO
a) y Cawi 2 kopons, a y Mawi Ta Jleononbaa — no oaHomy;
6) y Cawi BCi KapTW YOpHi, a y Mawi — 4YepBoHi;
B) B OAHOrO 3 rpaBLiB 06UABI YepBOHI AAMU?
. Koa mictutb 7 umep 8ia 0 ao 9. Ska MMOBIpHICTb TOro, WO B Hbomy Hemae O Ta BCi LMppU
MAyTb y NopaaKy CrnaaaHHs?

2 3apava
. HAsi rpynu TypucTie A i B maroTb NepenpasuTUCA Yepes piuKy No OAHIW i Tild Xe nepenpasi.
Mpynu niaxoaats A0 nepenpasu He3anexHo 0AHa BiA OAHOI NPOTArom ABOX roavH. Mpyni
A ansa nepenpasu notpibHo 30 xB, a rpyni B - 15 x8. Ska VUMOBIpHICTb TOrO, WO XOAHA 3
rpyn He 6yne 4Yekatn nepenpasu?
e 3HATU UMOBIPHICTb TOrO, WO KOpeHi KBAAPATHOrO PiBHAHHA x° +2ax+b=0 AiACHI, SKWO
3HAYeHHs KOeILIEHTIB PIBHOMOXNMBI B MPAMOKYTHUKY |a| <3, B[ <2. fSka imoBIpHiCcTb
TOrO, WO NpPU BKA3AGHUX YMOBAX KOPeHi piBHAHHS 6yayTb AOAGTHUMU?
3 3aaaua
e 3 konoau 36 kapT HaBMaHHs BUbUparoTb 4 kapTU. Biaomo, o cepea HUX € NPUHAUMHI OAUH
Banert. Ska UMOBIpHICTb TOrO, WO € TAKOX 2 YepBOHUX AAMU?
e Cawa, Mawa Ta Nocb NoO Yepsi NiAKUAAKOTb FpanbHy KiCTKy. Burpae ToM, B KOro neplmm
BUMAAE YUCIIO OYOK He MeHLwe 3a 5. 3HaTU MMOBIpHICTb TOrO, LWO BUMPAE NOCh.



3 3aaaua
e 3 konoau 36 KapT HaBMAHHA BUGUparoTb 4 KapTU. Biaomo, Wwo cepes HUX € NPUHAUMHI OAUH
Banert. Ska MMOBIpHICTb TOrO, WO € TAKOX 2 YepBOHUX AAMU?
e Cawa, Mawa Ta Nocb NO Yepsi NiAKUAAKOTbL MPANbHY KiCTKy. BUrpae ToM, B KOro neplumm
BUMAAE YUNCIO OYOK He MeHLe 3a 5. 3HaTU MMOBIpHICTb TOrO, WO BUrPae Nochb.
4 3apava

e B kowwuky 6yno 7 6inux Ta 3 YopHi Kynbku. OaHa Kynbka HeBiAoOMOro konbopy 6yna
3arybneHa, nicns 4oro A0 Kowwuky noknanu 1 6iny Kynbky. Slka MMOBIPHICTb BUTATTU 3
Kowwuky 1 6iny Kynbky?

e 3a pe3ynbTaTamm couianbHUX AOCNiAXeHb B YKpAiHi NeHCioHepie XiHOK B ABa pasu 6inblie
HiX NeHcioHepis Yonogikie. Biaomo, wo xeopoboro X xBopitoTb 43 % 40noBikiB-neHcioHepis
i 27 % XiHOoK-neHcioHepis. [lo nikapsa Ha NpPUMUOM 3aNUCANacs NFOAUHA NEHCIHOro Biky. B
Hel He BUHaAWWNW XBOpobY X. Ska MMOBIpHICTb TOrO, WO Ue 6yna XiHka?

5 3apaua

e [panbHui4 Kybuk niakuHynu 13 pasis. Ika MMOBIpHICTb TOTO, LLO OTPUMAHO TAKUA pe3ysibTarT:
S###2****163$, ne cepen Habopy umgp ### € NpUHANMHI OAHe HenapHe, cepea **** ¢
pisHO ABi «6», a $ - byab-aka uMgppa?

MKP2:

1. 3 5 kaprok, 3aHyMepoBaHUX 4ucaaMu Bij 1 710 5, ogrovacHo jicrasiu 3 Kaprku. [loznadnmo yepes
& maiiMeHmmit BUTArHYTUNR HOMEp. [[i1s1 BumaikoBol BeuauHn &
e 1100y IyBaTH PsiJi PO3IOJILILY,
e 3amnucaTi (PYHKIHIO PO3MOILILY Ta 300pa3uTtu i1 rpadik,
e pusHauntu EE Ta DE,
obunciauru P{£? — 66 + 8 < 0}.

—alz

2. IineHicTs po3nojiny BHNaJKOBOI BelmunHn § Mae BUIIA] fe(z) =e |, JTnst Buma ikoBoi BeJti-

qyuHU &
e 3HaliTH nmapaMerp « Ta modyyBaTu rpadik MiILHOCTI PO3IOILILY,
e zanucaru (PYHKIIO pO3MOALILY Ta 300pasuTu i1 rpadik,
e pusHauntu EE Tta DE,
e obuncimru P{—1 < ¢ < 1}.

3. 3a roauHy 10 nepyKapHi IpUXoauTh B cepeaabomy 10 KiieHTiB. 3 sikoro iiMoBipHicTO 3a 10 XBU/IMH
npuiijie

e IpuHaiiMHI 2 KJIIE€HTA,

e iy 1 j10 3 KuienTis?

4. o momenty BijmMoBu npuiaj 3 imosipaictio 95% npamtoe npunaiivei 1000 rogun. Ticias nepmioi
BIJIMOBU HOTO PEMOHTYIOTH MPOTITOM 3 TOJIMH, IMICJs 90ro BMUKAIOTHL Bapyre. [licis apyrol Bij-
MOBHU NpPWIaJ YyTWIi3yoTh. [lo3Haunmo depe3 £ KUIBKICTh Yacy BiJi MOYATKY POOOTH MPUIAIY JI0
fioro yrwiizarnii. 3uaittu EE ta DE.

5. HominanbHe 3HaYeHHsI HAIPYTH B eJIeKTpUYHiil Mepe:xi ctanoButs 220 B. B pesymnbrati cepil cro-
crepezkeHb OyJ10 3'scoBano, mo B 99% BuUNAJIKIB BeJMYMHA HAIPYTH BiJIXWISAETHCS BiJl HOMiHAJIb-
HOro 3HadeHHsI He Olibine Hixk Ha 10 B. fka iimosipHicTh Toro, mo npotsrom 10 criocrepezkeHb He
OLIBI HiK 3 pa3y HApyra BIIXHIMTHLCS BiJl CBOrO HOMIHAJIBHOIO 3HAYeHHsI Oiibine HixK Ha 5 B?



TPP1:



BaBpanHs 1 (OuCKpeTHI BUIIAJKOBI BEKTOPH).

&
&

Psan posnoainy ABOBHMIpHOrO JUCKPETHOTO BHIIAIKOBOIO BeKTOpa § = ( ) Ma€ TaKUil BUIJISL:

SN2 4| 3| -2

-1 0,04 | 0,02 | 0,01
007] 0 0,02
0,21 ] 0,07 ] 0,04
0,20 | 0,10 | 0,22

N =IO

a) IToGyayBaru MaprinagbHi psiau po3noainy koopauHar &; Ta &o;
6) BusHaunTH MaprinaabHi GyHKIIT posnoginy Fg, (z) ta Fg,(y) Ta nobymsysarn ix rpadiku;
B) 3Halitn MaTemarnuHi cnogiBanus E&;, E&, ra gucnepeii DE;, DEs;

r) moGyayBaTH KoBapialliiHy MaTpuiio BekTopa &, 3HaiiTi KoedimieHT Kopeusuil re, ¢,, a TAKOXK IIPOAHAI3YBATH
3aJIeKHICTh Ta KOpeslboBaHiCcTh KoopauHat &1 Ta &s.

BaBjanusa 2 (HemepepBHi BUNAIKOBI BEKTOPH).
&
&2

JIBoBUMIpHUIT BHITAJIKOBHII BEKTOp £ = ( ) piBHOMIpHO posnoainenuit B obaacti D, sKy 306paykeHo Ha MAJIOHKY ':

4

BanucaT CyMicHY IIIBHICTD PO3HOALY fe, ¢, (2, Y):

BH3HAYHTH MapriHajbHi mimbHOCTI posnominy fe, (x) Ta fe,(y) Ta nobymsysaTu ix rpadikim;

)
)
B) BHU3HAYUTH Maprinaabhi ¢yHKUil posnoginy Fe, (z) ta Fg,(y) Ta nobymsysarn ix rpadiku;
) 3HaiiTu MaTemaruuHi cogiBanns K&, E& ta qucnepeil D&, Dy

)

BH3HAYUTH CyMicHy (byHKI0 po3nojiny B 3aaniii Touni: Fe, ¢,(1;0.8);

e) nmobyayBaTu KoBaplaliiiHy MaTpHIio BeKTopa £, 3HaliTH KoedilieHT Kopessiii 7¢, ¢,, & TAKOXK IIPOaHAI3yBaTH
3aJIe’KHICTh Ta KOpejboBaHICTh KoopauHat &1 Ta &a.

TPP2:



1. IMposenirs nepBuHHU aHaxi3 Bubipku. Lle BKiIOYae cTaTUCTHYIHUN Psijl (/15T HEIlepePBHIX
PO3IO/ILTIB — iHTepBaIbHHEIl), eMIIpUIHy (GYHKIIO PO3MOLTY (/7151 HeIepepBHUX PO3IOJILIIB
— iHTepBaJbHY), 11 rpacdik, HOJIrOH YacTOT (/151 JUCKPETHUX PO3MOLTIB), ricrorpamy (/s
HeIlePEPBHUX PO3IHO/ILIIB).

2. 3Haii/iTh BUOIPKOBE cepe/lHE, BUOIPKOBY JIUCIEPCiiO, BUIIPABICHY BHOIPKOBY JIUCIEPCIIO, BH-
OGIpKOBY MeJliaHy, BUOIPKOBY MOJ1y, BUOIPKOBI KoedillieHTH acuMeTpil Ta eKcIecy.

3. O6rpyHTyiiTe Ta BUCYHbTE (HOBY) IilOTe3y IIPO PO3IMOJLT TeHEPaIbHOI CYKYMHOCTI.

4. MeTojioM MOMEHTIB Ta METOJOM MaKCHUMAaJbHOI BIPOTITHOCTI 3HAiIITHh OIIHKH TapaMeTpiB
PO3IOILTY.

(@2

. JLast KozKHOTO mapaMeTpa Kpally 3 IUX JBOX OIHOK IepeBipTe Ha (ACHMITOTHYHY) He3Mi-
MEHICTh, KOH3UCTEHTHICTh Ta e eKTUBHICTb.

6. IToOyayiiTe noBipdi iHTepBaan 3 piBHeM Ha/liitHocTi 0.95 1715 mapaMerpiB po3IoJILTYy.

-~1

. Hapemri, nepeBipTe BUCYHYTY TilloTe3y PO PO3IO/ILT I'eHepaabHOI CYKYITHOCTI 3a JOTIOMOTOIO
KpiTepito x2. SIKIo rinoresa cynepeunTh BUOGIPKOBHM JIAHHM, IepeiiiiTs 10 I 3.

8. IIposBiTh yci cBol JiTepaTypHi 31I0HOCTI Ta HATMIIITH BUCHOBOK.

1.64 0.96 0.22 0.99 06.25 0.53 0.39 0.3 0.8 0.94
g.26 0.1 0.46 2.97 1.62 1.82 ©8.35 1.38 1.99 0.77
0.69 0.51 1.41 ©0.08 0.1 0.19 0.59 1.82 ©0.04 0.1
1.29 ©.86 0.66 1:33 0:35 0.1 0.98 2.65 1.08 1.41
2.59 4.38 0.24 0.01 1.04 ©.74 0.63 4.92 2.24) 08.31
1.0 0.11 6.25 1.8 8.61 '0.78 2.5 1.22 2.45 0.74
.41 ©.67 ©0.94 0.51 118 BoF7 1.08 1.42 ©.05 0.12
©0.54 ©.48 ©.58 ©0.58 0.89 0.26 0.6 0.3 0.77 1z
9.57 i 2.58 8©.39 98.29 9.91 1.25 i .19 1.25
1.3% .0.85 1.11 0.62 1.28 0.1 8.37 1.76¢ ©.34. /0.55

Po6ouy nporpaMmy HaB4aJIbHOI M CHUILIIHM (cHIa0yC):

Cxknapneno:

Jlotient kadeaprn MATaTH, kann. ¢is.-mar. Hayk, gonent boxnapuyk C. B.
YxBaeno xademporo MATaTH (mpotokon Ne 14 Bix 25.06.2025 p.)

Moromxkeno Meronuunotro komiciero HH ITICA (mporokon Ne 11 Bix 27.06.2025 p.)
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