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TEOPISI HUMOBIPHOCTI TA MATEMATHYHA CTATUCTUKA

Tun qucHUILTiHA O00B’s13K0Ba

PiBeHb BHLIIOT OCBiTH [Mepmii (6akamaBpChKHIA)
MoBa BUKJIaJaHHSA AHrIiliceka, Ykpaincbka
CemecTtp 4

Kinbkicts BcTanoBiaennx kpeautisB EKTC 6

®opmu 3100yTTH OCBIiTH Ouna(/lenna)

PesyabraTn HaBuaHHsi CTyICHT, SKHH YCIINIHO 3aBEPIIUB BUBYCHHS JIUCIUIUTIHM, TIOBHUHEH:
aunanizysamu, UINECIPIMOBAHO wiyKamu 1 eubupamu HEOOXiTHI I BUpIMICHHS NMpodeciiiHuX 3aBAaHb
iH(opMaIiifHO-IOBITHMUKOBI PECYpCH 1 3HAHHS 3 ypaxyBaHHSM CYYacHHX JOCSATHEHb HAYKH 1 TEXHIKH;
3Hamu 1 3acmoco8ysamu BiJIMIOBIAHI MATEMAaTUYHI TIOHATTS, METOJIU JOMEHHOTO, CHCTEMHOTO 1 00’ €KTHO-
OpIEHTOBAHOTO aHAJI3y Ta MAaTEeMATUYHOTO MOJCIIOBAHHS JUIsl PO3pOOKH MPOTPaMHOro 3a0e3reueHHS;
3Hamu CyTh OCHOBHHUX IIOHSTH 1 T€OpeM Teopii HMOBIPHOCTI Ta MaTeMaTHYHOi CTATHCTUKH, OCHOBHI
METO/M 3HAXOJKCHHS HMOBIPHOCTEH BWITaJKOBHX BEJIMYWH, OCHOBHI 3aKOHH PO3IOJLTY BHIIQIKOBHX
BEJIMYMH, 1X MapaMeTpy 1 YHCIOBI XapaKTEPUCTUKU IX BUKOPHCTAHHS; BUKOPHCTOBYBATH CTaHIApPTHE
nporpamMHe 3a0e3MeUeHHs I aHaIi3y HMOBIPHICHUX MPOIECIB Ta CTATUCTUYHOT OOPOOKH JTaHHMX.

3MicT HaBYAbHOI AMCHUILTIHU. EnemMenTn kombOinaTopuku. Bunankosi moaii. BuznaueHHs iiMoBipHOCTI
OcHoBHi Teopemu Teopii KiMoBipHOCTI. [ToBTOpHI He3anexkHi BunpoOyBaHHsI. OJHOBUMIPHI BHUMAIKOBI
BEJIMYMHU Ta 1X 3aKOHHM pPO3MOAUTy. bararoBuMipHi BumanoBi BenuumHH. CUCTEMa JBOX BHUIIAIKOBUX
BeJIMYMH [ 'paHnyHi TeopemMu Teopii KUMOBIPHOCTEH: 3aKOH BEJIMKHUX YUCEII 1 [IEHTpaJIbHAa TPAaHUYHA TEOpeEMa.
OcCHOBHI TOHSTTS MaTeMaTH4HOi cTaTUCTUKU. CTAaTUCTHYHI PO3MOALIM BHOIPOK Ta iX YHCIIOBI
xapakTepucTuku. CTaTHUCTUYHI OLIHKH MapaMmeTpiB posmogiury. CTaTHUCTUYHA TMepeBipKa TiloTes.
EnemenTn xopensuiiHoro Ta perpeciiiHoro aHainizy. Teopist BUITaJKOBUX HPOIIECIB.

Ilpepekegizumu - MareMaTnyHul aHaTI3
Kopekgizumu —AnropuTMu Ta CTPYKTYPH JaHHUX

3amiaHoBaHa HaABYAJbHA MiSVIBHICTE: JIekwii — 18 rox., mpakTuyHi 3aHATTS — 36 rof., camocTiiiHa podoTta
— 95 rox.; pazom — 150 rog.

MeToau HaBYAHHA: JIEKLIi (3 BUKOPUCTAHHIM CIOBECHUX METOJIB, METOJIIB MPOOJIEMHOr0 HaBYaHHS 1
Bi3yautizallii); mpakTH4Hi poOOTH (3 BUKOPUCTAHHSIM METOJIB 1TFOCTPATUBHO-TIOSCHIOBAIHHOIO HABYAHHS:
UTFOCTpYBaHHSI HaBYAJILHOTO Marepiaiy, AEMOHCTPYBaHHS MPAKTHYHUX TMPUHOMIB BUKOHAHHS 3aB/IaHb,
cllaiiiv, po3AaTKOBUI MaTepian), caMocTiiiHa poOoTa (1HIUBIAyaJIbHI 3aBIAHHA).

®opMHu OL[iHIOBAHHS Pe3YJIbTATIB HABYAHHS . YCHE ONUTYBaHHS, MMCbMOBE ONUTYBaHHS (CaMOCTIHHI Ta
KOHTPOJIbHI poO0TH), 3aXUCT 1HAUBIAYaTbHUX POOIT, TECTOBUI KOHTPOJIb, MUCbMOBUHN 1CIIHT.

®opma ceMeCTPOBOI0 KOHTPOJIIO: ICITUT.

HasuagbHi pecypen:

1. Teopis iMOBIpHOCTEH Ta MaTeMaTU4YHa CTaTUCTUKA : HaBY. nocib. Y 2 u. Y. 1. Teopis iimMoBipHOCTEH /
A. O. Pamcobkuii, H. M. Camapyk, O. A. Tlomasebka [Ta iH.]. — Xmenpaunbkui : XHY, 2020. — 219 c.

2. Laha, R., Rohatgi, V. (2020). Probability Theory: Dover Publications. 576 p.

3. Taboga, M. (2017). Lectures on Probability Theory and Mathematical Statistics. CreateSpace
Independent Publishing Platform. 670 p

4. Haiixo J[.A. Teopis HMOBIpHOCTEH Ta MaTeMaTH4Ha cTaTHUCTHKa: HaBy. moci6. / JI.A. Haiixo,
O.®. llleuyk — Binnuis: BHAY, 2020. — 382 c.

5. bakyHn B. B. Teopis iimoBipHOCTEH, BUIQKOBI ITPOLIECH Ta MaTeMaTUYHa CTATUCTHKA : MiApy4YHUK / KuiB
: KIII im. Irops Cikopcekoro, 2022. — 286 c.

6. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.

7. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.

Buxananau: kanauaat GpizuKko-MaTeMaTHYHUX HAYK, JOLEHT AHIPiH PAMCBKHUI



3. HOACHIOBAJIBHA 3AITMCKA

Jucturmutina « Teopist HMOBIPHOCTI Ta MaTeMaTHYHA CTATUCTHKA» € OJIHIEIO 13 TUCIMILUIIH 3arajibHO1
HiATOTOBKM 1 3aiiMae TpOBiJHE Micleé y MIArOTOBII (axiBIiB OCBITHBOI'O pIBHS «0OakamaBp» 3a
cremianpHicTIO 121 «IHXKeHepis mporpaMHOro 3a0e3MEYeHHS» 3a OCBITHBO-TIPO(ECITHOI MPOrpaMoro
«IHXEeHepis MPOrpaMHOTO 3a0C3MEUCHHS.

Ilpepexegizumu - MareMaTnyHu aHaTI3
Kopexeizumu —AnroputMu Ta CTPYKTYPH TaHUX

Mema nucturutiag: GOpMyBaHHsSI OCOOMCTOCTI CTYJICHTIB, PO3BUTOK JIOTIYHOTO, AJITOPUTMIYHOTO
Ta MaTEeMaTHYHOTO MHCJICHHS, (OpMyBaHHS 0a30BUX 3HAaHb 3 OCHOB 3aCTOCYBAaHHS HMOBIpHICHO-
CTaTUCTHYHOTO arapara HeOOXiHUX JJIs BUBYCHHS CICIIATbHHUX IUCHUIUIH Ta JUISI TPaKTUIHOT
IH)KEHEpHOT MisIIbHOCTI; BUPOOUTH Y CTYICHTIB BMIiHHS BHUKOPHUCTOBYBAaTH IMOBIpPHICHI METOAM IpH
CHCTEMHOMY IiJIXO/Ii 0 pO3B’sI3yBaHHs TEXHIYHUX 33]1a4.

Ilpeomem oOucyunninu. OCHOBHI TOHATTS TeOpii IMOBIPHOCTI Ta MaTEeMAaTU4HOI CTATHUCTUKH,
TBEP/UKCHb, TEOPEM; NPUHIUIH MMOOYJIOBH MAaTEMAaTHYHHX MOJIEINICH MPOIECiB Ta METOIU JIOCIIIKEHb
MoOJIeNiell; MOJKJIMBOCTI 3aCTOCYBaHHS MaT€MaTHYHUX METOJIIB, TPAaHUIl MOXIHUBOTO BHKOPHCTAHHSI
MaTeMaTHYHUX MO/ICIICH.

3agoannsa oucyunninu. 3100yTTS TEOPETUYHUX OCHOB Ta NMPHHLMUMIB Teopii WMOBipHOCTEH Ta
MaTeMaTHYHOI CTATUCTHKH, SKi BHKOPHCTOBYIOTHCS TpPHU aHali3i Ta MNPOEKTYBaHHI amapaTHUX i
IPOTPAMHUX CKJIQJIOBUX KOMIT IOTEPHUX CUCTEM; OBOJIOJIIHHS CTATUCTUYHUMHU METO/IaMH CHCTeMaTH3allii,
00poOKHM Ta aHai3y eMIIPUYHUX JaHUX JJI HAYKOBUX Ta MPAKTUYHUX BUCHOBKIB.

BinnosinHo 1o Cmandapmy euuioi ocgimu i3 3a3Ha4CHOI CIIEI[IAJILHOCTI Ta OCBITHBOI MPOTPaMH
JTUCITUILTIHA CIIPUSIE 3a0€3ICYCHHIO:

KoMnemenmuocmeii:

3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHATI3y Ta CHHTE3Y.

3K2. 31aTHicTh 3aCTOCOBYBATH 3HAHHS Yy MIPAKTUYHUX CUTYyallisX.

@®KS8. 3patHicTh 3acTocoBYBaTH (yHIAMEHTaJ bHI 1 MDKIMCHHUIUTIHAPHI 3HAHHA Ui YCIIIIHOTO
PO3B’s13aHHS 3aBJaHb IHXXEHepii POrpaMHOro 3a0e3rneYeHHs

®K14. 3naTHICTh 10 aNTOPUTMIYHOTO Ta JIOTTYHOTO MUCIICHHS.

NPOCPAMHUX PE3YTbMAmie HAGUAHHA:

[IPH1 AmnanizyBatu, wijiecnpsMOBaHO IIyKaTH 1 BUOMpATH HEOOXiIHI JUIsl BUpILIEHHS HpodeciiiHuX
3aBJlaHb 1H(QOPMALIHO-A0BIIHUKOBI PECypCH 1 3HAHHSA 3 YpaxyBaHHSIM CyYacHHMX JOCSTHEHb HAayKH 1
TEeXHIKH.

[TPHS. 31atu 1 3aCTOCOBYBaTH BIMOBIJHI MaTeMaTH4HI MOHSTTSA, METOIU JOMEHHOIO, CHUCTEMHOTO 1
00’€KTHO-OPIEHTOBAHOI'O aHaNI3y Ta MaTEeMaTHYHOTO MOJIEIIOBAHHS Ui PO3pPOOKH IMPOTPAMHOIO
3a0e3Me4eHHs.

Pesynomamu naeuanna. CTyneHT, SKUH YCHIIIHO 3aBEpUIMB BUBYEHHS JUCIMILUIIHM, TOBUHEH:
ananizyeamu, IUIECTIPSIMOBAHO wiykamu 1 eubupamu HEOOX1JIHI JUIsl BUPIIMICHHS MPOQECIHHUX 3aBIaHb
1H(pOpMaliifHO-TOBITHUKOBI pecypcu 1 3HaHHS 3 YpPaxyBaHHSM CyYaCHHMX JOCSITHEHb HAyKH 1 TEXHIKH;
3Hamu 1 3acmocogysamu BIATIOBIAHI MaTeMaTUYHI TTOHSATTS, METOAM JOMEHHOTO, CHCTEMHOTO 1 00’ €KTHO-
OpIEHTOBAHOTO aHAJI3y Ta MAaTEMAaTUYHOIO MOJETIOBAHHS JUIsl pO3pOOKH MPOTrpaMHOro 3ale3nedeHHS,
3Hamu CyTh OCHOBHHUX IOHATH 1 T€OpeM Teopii WMOBIPHOCTI Ta MAaTeMaTUYHOI CTATUCTHKH, OCHOBHI
METO/M 3HAXOJKEHHS HMOBIPHOCTEH BHIIQJKOBMX BEJIMYUH, OCHOBHI 3aKOHHM PO3IMOJLTY BMIIQIKOBHX
BEJIMYMH, 1X MMapaMeTpy i YMCIIOBI XapaKTEPUCTHKHU iX BUKOPUCTAHHS; BUKOPHUCTOBYBATH CTaHAApTHE
nporpaMHe 3a0e3MeyeHHs A1 aHaji3y KMOBIPHICHHUX MPOLIECIB Ta CTATUCTUYHOT 0OPOOKHU TaHUX.

Ilonimuka oucyunninu Oprasizaiiist OCBITHBOI'O IIPOIIECY 3 JUCLUHUIUTIHU BiJNIOBIJa€ BUMOTaM OJI0XKEHb
Ipo opraHizauiifHe 1 HaBYAJIbHO-METOANYHE 3a0€3MeUeHHs OCBITHBOTO IMPOIECY, OCBITHIN Mporpami Ta
HaBuajibHOMY IIaHy. CTyaeHT 3000B’s3aHUM BiJBIAYBAaTH JIEKIii, MPaKTHUYHI 3aHATTS, JIaOOpaTOpHi
poOOTH, TOMIO, 3TiMHO 3 PO3KIAJOM, HE 3aIli3HIOBATHCS HA 3aHATTS, BHKOHYBATH yCi 3aBIAaHHS Ta
KOHTPOJIbHI TOYKH BiMOBIHO 110 Tpadika. IIpomyiieHi npakTuyHi 3aHATTS 1 1a00paToOpHi poOOTH CTYIEHT
3000B’3aHUI OMpalfoBaTH CaMOCTIIHO y TOBHOMY 00Cs31 1 BII3BITYBATH Nepe]] BUKIIaAauyeM He Mi3HilIe,
HDK 3a THDKJICHb J10 4eproBoi artectarlii. /1o mpakTUYHUX 3aHATH 1 JIAOOPAaTOPHUX POOIT CTYIEHT Mae
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MITOTYBAaTUCS 32 BIJIMOBITHOIO TEMOIO 1 MPOSBIATH aKTUBHICTh. HaOyTTi 0c00010 3HAHHS 3 TUCIUTUIIHHA
abo ii okpeMuXx po3AiTiB y HehopMabHil OCBITI 3apaxoBYIOTHCS BiIMOBiIHO 10 [Tos10skeHHSs PO MopsAI0K
nepe3apaxyBaHHs pe3yJibTaTiB HABYaHHS Ta BU3HAYCHHA akageMiyHoi pisHuui y XHY.

4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB IUCIIUAIIJITHA

KinpkicTh roauH, BiiBeaeHux Ha.
Ha3ssa po3ainy (Temn) Texuii IIpakr. CPC
podoTH

Tewma 1. Enementn koMmOiHaTopuku. Bunaakosi 5 4 10
noii. BusHaueHHss HMOBIPHOCTI.
Tema 2. OcHOBHI TeopeMH Teopii HIMOBIPHOCTEH. 2 4 12
Tewma 3. [ToBTOpHI HE3aIeKHI BUTPOOYBAHHS. 2 4 12
Tema 4. OI[HOB?IMipHi BUIIQ/IKOBI BEJIMYMHHU Ta 1X 5 4 10
3aKOHHU PO3MOALTY.
Tema 5. baratoBuMipHi BUIIaJ0Bi BEIUYHHU. 5 4 10
CucremMa IBOX BUMNAJIKOBUX BEJIUYHUH.
Tema 6. ['pannuHi TeopeMu Teopii HMOBIPHOCTEIH: 4
3aKOH BEIMKUX YHCEN 1 IEHTpajbHA TpaHUYHA 2 10
Teopema.
Tema 7. OCHOBHI TOHATTA MaTEeMaTHYHOL 4
ctatucTuk. CTaTUCTHYHI PO3IMOJALTN BHUOIPOK Ta 2 10
iX YMCIIOBI XapaKTEPUCTHKHU.
Tema 8. CrarucTuyHi OUIHKH [apaMmeTpiB 4
posmoxiny. CraTUCTHYHA TEpeBipKa TiMOTeE3. 2 10
EneMeHTH  KOpensALiHHOTO Ta  perpeciiiHoro
aHawizy.
Tema 9. EnemenTu Teopii BUIaJKOBUX IPOLIECIB. 2 4 12

Pazom: 18 36 96




5. MIPOIT'PAMA HABYAJIBHOI JIUCHUIJITHA

5.1. 3micT JeKuiifHOro Kypcy

Homep
JeKiuii

Iepeaik Tem aekuiii, ix aHoTauii

KiabkicTb
TrOJIMH

1

2

3

Enementn komOiHatopuku. OcHOBHI mnpaBwia KomOiHatopuku. KomOiHamii,
PO3MIIIIEHHS, TIEPECTAHOBKH 0€3 IIOBTOPEHb Ta 3 IOBTOPCHHSIMH.

Bunankosi nmoaii. Knacudikaris moxiii. IIpoctip emementapanx momiid. Omeparttii Hax
nonisiMu. Anrebpa moaii. @opmyna BKIIOUEHD Ta BUKIIOUYEHb.

reoMeTprIHa HMOBIPHOCTI. AKCiOMaTHYHE BU3HAYCHHS HMOBIPHOCTI.
JliT.:[1] ¢.7-14,19-24, 31, 37-50; [2] c.1-14.

Busznauvennsi iimoBipHocTi. Kimacnune Bu3HadeHHS WMoBipHOCTI. CTaTHCTHYHA Ta

MoJif; yMOBHa HMOBIPHICTb, TEOPEMH MHOMKCHHS 3aJI)KHUX 1 HE3aJeXHHX MOJIil;
WMOBIPHICTh TIOSBH BHIAAKOBOI TOMiI NpWHAWMHI OoawMH pa3. Moxaeni HamiiHOCTI
TexHIYHuX cucteM. Popmyra moBHOI MOBIpHOCTI, (hopmyinu batieca.

Jlit.:[1] ¢.59-75; [2] c. 14-24.

OcHoBHi TeopeMHu Teopii iiMOBipHOCTEl: TeOpeMH T01aBaHHS CYMICHUX 1 HECYMICHUX

IloBTopHi He3ajexni BunpodyBanmHsa. Cxema beprymri. @opmyna beprymi.
HatiimogipHinie yucno ycmixiB. JlokanbHa i iHTerpanbHa Teopemu Myaspa-Jlamiaca.

[Tyaccona. [IpocTuii (ImyacoHiBCHKHI) MOTIK MOMIM.
Jlit.:[1] ¢.81-93; [2] c. 25-30.

WMOBIpHICTh BiIXHWJICHHS BIJIHOCHOI YaCTOTH BiJ MOCTiMHOI ¥MoBipHOCTI. Dopmyra

OanoBuMipHi BHNAJAKOBI BeJMYHHH Ta iX 3akoHH po3moginy. Kiacudikaris
BUNAAKOBUX BeanyuH. Dopmu 3agaHHA JUCKPETHOI Ta HENEPEPBHOI BHUIAJKOBHUX
BenmmunH. Omepamii Hajg  IUCKPETHHUMH BUNAJKOBHMH — BeJIWYMHAMH. YHWCIIOBI
XapaKTePUCTUKU BHUMAAKOBUX BelMWYMH. OCHOBHI 3aKOHHM PO3NOIALTY HMOBIpHOCTEH
JUCKPETHUX BHIAJKOBUX BenW4MH. HalBaknuBimIi 3aKOHM PO3NOIUTY HENEPEepBHUX
BUIIAJKOBUX BEIUYHH.

Jlit.:[1] ¢.101-122, 129-148; [2] c.34-57, 61-69.

2

BararoBumipHi BunajakoBi Beqnunan. CucreMa JBOX BUINIAJAKOBHX BeJIUYNH. 3aKOH
PO3MOIiTY JABOMIPHOI BHITAJKOBOI BEJIIMYMHHM. YMOBHI 3aKOHH PO3IMOJLIY CHCTEMH
JUCKPETHUX BUTIAJIKOBUX BenuuH. OyHK1is posnoniny. LinepHicTs posmoiny. Ynucosi
XapaKTePUCTHUKH JBOBUMIPHUX BUIIAJKOBHUX BEIIMYMH. PiBHSHHS perpecii.

Jlit.:[1] c.160-181, 187-190; [3] ¢.64-77.




I'pannyni Teopemu Teopii iiMoBipHocTeli. ['paHndHI TeopeMu Teopii WMOBIPHOCTEH.
HepiBuicts Yebumona. Teopema Yebummora. Teopema bepryimii. LlenTpansHa rpaHnudHa
TeopeMa. [nTerpansHa Teopema Myaspa-Jlannaca.

JIiT.:;[1] ¢.197-210; [2] c. 72-77.

OcCHOBHI MOHSTTSI MATEMATHYHOI CTATHCTUKU. CTAaTHCTHYHI po3moaijid BUOipok Ta
iX YHCJI0Bi XapaKkTepuCTHKU. 3aBJaHHS T4 OCHOBHI IOHSTTSI MAaTEMaTHYHOI CTATUCTHKH.
Criocobu Binbopy. CraTucTUuHMIA po3moain BuOipku. Emmipuuna GyHKUiS po3monity.
ITomiron i ricrorpama. YncaoBi XapaKTepUCTHKH BHOIPKH.

JIiT.: [2] ¢.102-108; [4] c. 115-140.

CraTucTH4yHi OUiHKK mapameTpiB po3noairy. CTaTHCTHYHA NepeBipka rimores.
ToukoBi OLIHKKM MapameTpiB po3noainy. IHrepBanbhi omiHku. CTaTHCTHYHI TiMOTE3H.
Kpurepii y3romxeHsst s nepeBipku rimotes. Jledki kputepii mepeBipku CTaTUCTHIHUX
rinote3. EnemenTn kopensiniinoro ta perpeciiinoro anajizy. CTaTUCTUYHHIA OMHUC
CHCTEMH JIBOX BUITAIKOBHX BennunH. KoedimieHT KopemsIii, Kopesiiine BiTHOIICHHS.
PiBHsiHHA NiHIHHOT MapHOT perpecii Ta 3HaX0IKEHHA 1X MapaMeTpiB METOAOM HaMEHIITNX
kBazapatiB. Koedimient perpecii. IlepeBipka Timore3m mpo 3HAYUMICTH BHOIPKOBOTO
KoedilieHTa KOpesIlii.

Jlit.: [3] ¢.125-152; [4] c. 152-200.

Enementn Teopii BunagkoBux npoueciB. Jlanmrorn MapkoBa. MapkoBchKi TpoIiecH
(MID). duckperni ta HemepepHi MII. Ckinuenni ta HeckinuenHi MII. Ilepexigna
moBipHicTh. CTOXacTH4HAa MaTpuis. Bekrop #mMoBipHOCTE# cTaniB. CrarioHapHHN
PO3MO/Ii.

JIiT.: [3] c.158-164.

Pa3om:

18




5.2 3MicT MPAKTUYHUX 3aHATH

Ne
3/m

TeMa NpaKTHYHOIO 3aHATTHA

KiabkicTs
TOJUH

2

3

EnemenTH KOMOIHATOPHKH.
JiiT.:;[1] c. 15-17.

2

Knacuune BU3HaueHHS HMOBIPHOCTI.
Jlit.:[1] ¢.33-36, 54-56.

2

I'eomeTpryHe Ta CTATUCTUYHE BU3HAYCHHS HMOBIPHOCTI.
Jlit.:[1] ¢.57-58.

KP Nel o temi: «Bu3Ha4eHHS HMOBIpHOCTE.
Jlit.:[1] ¢.57-58.

Teopemu momaBaHHs Ta MHOKCHHS HMOBIPHOCTEHA.
Jlit.:[1] ¢.76-78.

®opmyna moBHOI KMOBipHOCTI, hopmyinu baiieca.
Jlit.:[1] ¢.79-80.

IloBTOpenns BunpoOyBaHb 3a cxeMoro beprymni (opmyna bepHymmi, nokampHa TeopeMa
Jlarnaca).
Jlit.:[1] ¢.96-100.

INoBTOpeHHs BuIpoOyBaHb (iHTerpasibHa TeopeMa Jlaraca, opmysia [Tyaccona)
Jlit.:[1] ¢.96-100.

KP Ne2 o temi: «OcHOBHi opMyIin Teopii HMOBIPHOCTI».

1 2

10 J¥cKpeTHI BUMaIKOB1 BEIMYMHU, 3aKOH PO3MOALTY, QYHKIIS PO3MOILITY.
Jlit.:[1] c.151-152.

11 XapaKTEePUCTHUKH.
Jlit.:[1] c.152-155.

OCHOBHI 3aKOHM PO3IMOMIIY JUCKPETHUX BHUIAQJKOBHX BEJIMYMH Ta IiX YHCJIOBI

HenepepsHi BUnakoBi BENUUMHH, iX YUCIOBI XapaKTEPUCTUKH.

12 Jlit.:[1] ¢.15-157.

13 CucrteMa IBOX BUIIQIKOBUX BETMUNH

14 OCHOBHI YMCIIOBI XapaKTepPUCTHKH IBOBUMipHHX BB.

15 KPNe3 1o temi: «/IBoBUMIpHI BUNIAIKOBI BETHUHUHI.
Jlit.:[1] ¢.193-196.

16 HepiBrocti MapkoBa ta Uebumoa

17 3aKOH BEIHUKHAX YHCE]L
Jlit.:[1] c.211-212.

NN N INDNDN

IleHTpasibHA rPAaHUYHA TEOPEMA.

18 JliT.:;[1] ¢.211-212.

PasomMm: 36




5.3 3micT camocrTiiinoi (iHauBixyaabHOI) po6oTH
CamocriiiHa poOoTa CTYyACHTIB JeHHOI (OpPMHM HaBYaHHS IMOJSATAa€ Yy CUCTEMAaTHYHOMY OIpAIIOBAHHI
JEKIIHOTO MaTepianxy, CaMOCTIHHOMY OIpalfoBaHHI (KOHCIIEKTYBaHHI Ta BHUBUYEHHI) OKPEMHUX IIUTaHb TEM 3
BIJIMIOBITHUX JpKepen iH(opMarlii, miAroToBII 10 IPAaKTUYHUX 3aHSATh, 10 KOHTPOJIBHUX POOIT, 10 BUKOHAHHS 1 3aXHCTY
1HAMBIAYaTbHHUX JOMAIIHIX 3aBJIaHb TOLIO.

Homep AV K-1p
S Buna camocriiiHoi podoTH ——
1 2 3
1 OmnparroBaHHs TeopeTHUHOro Marepiaiy 3 T1, miarotoBka 10 npakTUuHUX 3aHsITh Nel-3. 5
2 Bukonanns ta migroroska fo 3axucty 1113 Nel. [Tigroroska mo KP Nel. 5
3 OnpairoBaHHsI TEOPETHYHOTO MaTepiary 3 T2, maroToBKa 10 MpaKTUYHUX 3aHATH Ned-6. 6
4 Bukonanus 1713 Ne2. 6
5 OmnpatroBanHsl TEOPETUYHOTO MaTepiany 3 T3, miAroToBKa A0 MPaKTHYHHUX 3aHATH Ne7-9. 8

ITigroroBka g0 KP Ne2.

6 BukoHaHHS Ta miATOTOBKA 10 3axucTy [J13 Ne3. 8

7 OnpallfoBaHHs TCOPETUIHOTO MaTepiany 3 T4, miaroToBka g0 NpakTHIHUX 3aHITh Ne10-12. 5

8 Bukonanus [J13 Ne4, 5

9 OmnparitoBaHHS TEOPETUIHOTO MaTepiany 3 TS, miaAroToBka /10 mpakTHIHUX 3aHsTh Nol13-15. 5

ITinroroska 1o KP Ne3.

1 2 3
10 [TinroToBka mo 3axucrty 113 Ne4. 5
11 OnpalfoBaHHS TEOPETUYHOTO MaTepiany 3 T6, miAroToBka 10 NpakTUYHKUX 3aHsITh Nol16-18. 6
12 BuxonaHHs Ta miaroroBka o 3axucty /13 Neb. 6
13 OmnparitoBaHHS TEOPETUIHOTO MaTepiany 3 17, mAroToBka /10 MpakTHIHUX 3aHITh No19-21. 6
14 [TigroroBka a0 BukoHauHs 1/]3 Neb. 6

OmnparitoBaHHS TEOPETUIHOTO MaTepiany 3 T8, maAroToBka /10 MpakTHIHKUX 3aHITh No22-24.
15 Buxonanus 113 Ne6. 5
16 Bukonanus [J13 Ne6. 5
17 ngaumBaHHﬂ TEOpeTHYHOTro MaTepiany 3 T9, maroToBka A0 MPaKTUIHUX 3aHATE Ne25-27. 6
IMigroroska o 3axucty 113 Neb.
18 ITigroroBka a0 icury. 10
Pa3zom: 96

YmosHni nosnauenns: KP — xontposbHa po0ota, 1/]3 — iHnuBiyaabHe JOMAIIIHE 3aBIaHHS.

Ha camocrTiiiHe ompalfoBaHHSI CTYJEHTIB BHUHOCSTbCS 1HAMBIAyanbHI jaomaiiHi 3aBfaaHHsa (1[13), sxi BoHu
0o OpMIIIOTH B OKPEMOMY 30IINTI Ta 3/Ial0Th Ha EPEBIPKY MPOTIroM cemecTpy. KepiBHUIITBO caMOCTiiHOIO poOOTOIO
Ta KOHTPOJb 32 BUKOHAHHAM 1HJIMBIAyaJIbHOTO JIOMAIIHBOTO 3aBJAHHs 3/1MCHIOE€ BHKIAJad 3TiHO 3 PO3KIAAOM
KOHCYJIbTAlllll y I03aypOYHHil yac.



6. METOJIN HABYAHHSA

[Iporiec HaB4aHHS 3 AUCIUIUIIHU TPYHTYETHCS HAa BUKOPUCTAHHI TPAMUILIMHUX Ta CyYaCHUX TEXHOJIOTIH,
30KpeMa: JeKIii (3 BHUKOPUCTaHHAM CJIOBECHHMX METOJIB, METOMAIB MNPOOJIEMHOr0 HaBYaHHS 1 Bizyamizamii 3
BUKOPHUCTaHHAM 1H(GOPMAIIMHAX TEXHOJIOTI); MPaKTHYHI 3aHATTS (3 BHKOPHUCTAHHAM METOJIB KOMII FOTEPHOTO
MOJICTIIOBAaHHSI, MaicTep-KJIaciB, MPAKTUKYMIB), caMOCTiiiHa poOoTa (1HAWBIAyalTbHI 3aBJIaHHS) 1 MAlOTh 32 METY —
OBOJIOJIIHHSL CTYJICHTaMHU CIEIiaJbHOK TEPMIHOJIOTIEI0 1 HAOYTTSI HUMHU NMPAKTHYHUX HABUYOK 3 MATEMATHUYHOTO
MO/ICIIFOBAHHS TEXHIYHHUX MPOLECIB Y T.U. 3 BAKOPUCTAHHAM 1HPOPMALIIHHO-KOMIT FOTEPHUX TEXHOJIOTiH, BUPOOIECHHS
y CTYJICHTIB YMIHHS BUKOPHCTOBYBATH IMOBIPHICHI METOJH MPH CUCTEMHOMY MIiIXO/II 10 PO3B’sSA3yBaHHS TEXHIYHHUX
3ajad.

7. ©°OPMHU 1 METOJIHU OLHIHIOBAHHS PE3YJIBTATIB HABUAHHA

[TorouHuil KOHTPOJb 3MIMCHIOETHCA MiJ Yac JIGKHIWHUX Ta MPAKTUYHHUX 3aHATh, a TaKOX a TAaKOX y JHI
IIPOBE/ICHHS KOHTPOJIBHUX 33aXO0J1B, BCTAHOBJIEHUX POOOUYUM IIJIAHOM JUCLUILTIHH.

CemecTpoBUl KOHTpPOJIb TMPOBOAMTHCA Y (POpPMI 3aXHCTy KypCOBOTO MpOEKTy Ta icnuty. [lpu mpomy npu
BUBE/ICHHI OCTAaTOYHOI OL[IHKU BPAaXOBYIOThCS PE3YJIbTATH TIOTOYHOTO KOHTPOJIIO.

[lepen BUBUYEHHSM IWCIUIUIIHY, SIK MPABUIIO, MPOBOAMUTHCS BXIIHUI KOHTPOJIb 3HAHb 3 TUCIMIUTIH, IO i
nepeayroTh 1 3a0e3meuyroTh. [Ipy iboMy HEOOX1THO BCTAHOBUTH PiBHI Ta KpUTepii cPOopMOBaHOCTI 3HAHB MO0 3MICTY
HABYAIILHUX €JIEMEHTIB. TakuMu PiBHSAMHU €:

O3naitomuo-opieHToBHUK (OO) — 0ocoba Mae OpPIEHTOBHE YSIBICHHS OO MOHSATH, K1 BUBUAIOTHCS, 3/1aTHA!
BIJIPI3HATH JIOTiYHI omepamii BiJ MaTeMaTHYHHUX OIepaliii; 3HATH OCHOBH ajreOpW JIOTIKH (30Kpema, oreparii
JIOTIYHOTO MHO’KEHHS, JIOT1YHOT'O JIOJJaBaHHS); 3HATH TCOPETUYHI OCHOBHU Teopii rpadiB, KOMOIHATOPUKHU Ta BHUIIIOI
MaTeMaTHKH; 3HAaTH TEOPETHYHI OCHOBH AH(EPEHIIATbHOTO Ta IHTErpalbHOTO YHUCIEHHS, OOIPYHTOBAHO
BUKOPUCTOBYBAaTH HaOyTi 3HAHHS Ta CydacHi iH(OpMamiliHi TEXHOJIOTII AJIsl aHai3y MOCTaBJICHUX 33134 Ta MIPHUHHATTS
BIJIMOBIIHUX PIlICHb, BMITH a0OCTPAKTHO MHUCIIUTH.

HonsriitHo-anamitnaanit (ITA) — ocoba Mae 4iTKe YSBJICHHS IIOJ0 HABYAIBLHOTO 00’ €KTY, 3/1aTHA IMEPCHECTH
paHillie 3aCBOEHHI 3HaHHS HA TUIIOBI CUTYAIIi .

[ponykrusHo-cuaTeTnaHUd (I1IC) — 0coba Mae TIMOOKE PO3YyMIiHHS IOIO HABYAIHHOTO O00'€KTy, 37aTHA
3JIIACHIOBAaTH CHHTE3, T€HEpYBAaTH HOBI i7e1 Ta YSBJIEHHS, NMEPEHOCUTH paHille 3aCBOEHHI 3HAHHS HAa HETHUIIOBI,
HECTaH/JapTHI CUTYaIlil.

[Ipy BuKIanaHHI IUCHMILIIHM BUKOPHUCTOBYIOTHCS TaKi BHUIM HABYAJbHHUX 3aHATh, K JIEKIi, MPaKTUYHI
3aHATTS, IHAUBIAyalbHE KOHCYJIbTYBaHHS 1 KEPIBHUIITBO CAMOCTIHHOIO pOOOTOIO CTYACHTA.

KoxxHuit B poOOTH 3 IUCLHUILTIHU OLIHIOETHCS 32 Yomupubdanvroio mkanow. CemecTpoBa MiICyMKOBA OLIIHKA
BU3HAYAETHCS SIK CEPEIHhO3BAXKEHA 3 YCIX BUIB HABYAJIHHOI pOOOTH, BUKOHAHMX 1 3JaHUX NO3UMUEHO 3 BPAXyBaHHSIM
KoedilieHTa BaromocTi. BaroBi koedili€eHTH 3MIHIOIOTBCS 3aJIE)KHO BiJl CTPYKTYpH IJUCLHMIUIIHM 1 Ba)JIMBOCTI
OKpeMHuXx ii BUIIB poOiT. CTyneHT, sikuil HabpaB MO3UTHUBHUI cepelHbO3BAXKEHUI Oan 3a MOTOYHY POOOTY 1 HE 3/1aB
MiJCYMKOBHIA KOHTPOJIBbHUIA 3aXi]] (1CTIUT), BBAKAETHCS HEBCTUTAIOUUM.

[Ipu oniHIOBaHHI 3HaHb CTYJEHTIB BUKOPUCTOBYIOTHCS Pi3HI 3aCO0M KOHTPOJIIO, 30KpEeMa: YCHE ONUTYBaHHS MiJT
Yyac MPaKTUYHOTO 3aHATTSA; 3aCBOEHHS TEOPETHMYHOIO MaTepialy 3 TeM MepeBIpA€TbCS MiJl 4Yac MPOBEICHHS
KOJIOKBIYMY; SIKICTh BUKOHAHHS, HAOYTTSl TEOPETUYHUX 3HAHb 1 MPAKTUYHHUX HABUYOK NEPEBIPAETHCS TEMATHUYHUM
KOHTpOJIeM (T€CTOBMI KOHTPOJIb a00 KOHTPOJIbHA po0O0Ta) Ta IUISIXOM 3aXMCTy KOXKHOI 1HJMBIAyalbHOTO 3aBJaHHS
3T1IHO 3 POOOYOI0 MPOTPAMOIO TUCITUTIIIHN 1 pOOOYNM HaBYAILHUM ILIAHOM.

IIpu oyintosanmi 3nanb CTYJCHTIB BUKJIA1a4 KEPYETHCSI TAKUMHU KPUTEPISIMHU.

Ouinky «BigMiHHO», 3a mKkaioo ECTS — A, orpumye cTyAeHT 3a IJMOOKE 1 MOBHE OMAaHyBaHHS 3MICTY
HaBuajgbHOro Matepiany 3 TIMC, B SikOMy BiH JIETKO OpI€EHTYETHCS, MOHATIHHOIO amapary, 3a yMiHHS 3B’SI3yBaTu
TEOPII0 3 MPAKTUKOIO, BUPIITYBATH MPAKTUYHI 3aB/IaHHS, BUCIOBIIIOBATH 1 OOIPYHTOBYBATH CBOI Cy/DKeHHS. BinMiHHa
OlliHKa mepeadayae rpaMOTHUM, TOTIYHHUIA BUKIIA]] BIAMOBII (SK B YCHiH, Tak i B MUCbMOBIN (hOpMi), IKICHE 30BHIIITHE
odopmiienHs. OliHKa «BIIMIHHO» BUCTABIISIETbCS CTYACHTY, IKUM IITMO0KO 3acBoiB mpeamMeTHy oonacte TIMC ta BMmie
3acTOCOBYBATH 11 Ha mpakTHili. CTy/IeHT He MOBUHEH BaraTHCs NP BUI03MiHI 3alIUTaHHS, TOBUHEH POOUTHU JETalbHI
Ta y3arajJbHIOIYl BUCHOBKH.

Ominky «1o6pe», 3a mxkanoro ECTS — B, oTpuMye cTyleHT 3a MOBHE 3aCBOEHHS HAaBYAJILHOTO Marepiaiy,
BOJIOAIHHS MoHATIHHUM anapatoM TIMC, opieHTyBaHHS B BUBYEHOMY MaTepiaji, CBIJOME BUKOPUCTAHHS 3HaHb JIJIS
BUPIIICHHS MPAKTHYHUX 3aBJIaHb, TPAMOTHHUI BUKIIAJ BiJMOBII, ane y 3MicTi 1 popmi BIAMOBIAI MaIH MicCIie OKpeMi




HETOYHOCTI (TTOXUOKHM), HEUITKI (JOPMYITIOBaHHS 3aKOHOMIPHOCTEH ToI0. BiAmoBiap cTyneHTa moBUHHA OyayBaTHCh
Ha OCHOBI CAaMOCTIHHOTO MHUCITICHHS.

Ouinky «mo0pe», 3a mkanoo ECTS — C, oTpuMmye CTYIEHT 3a NMPaBUIbHY BIJAMOBIAL 3 OJHIEIO CYTTEBOIO
MTOMMUJIKOIO.

Ouinkn «3amoBuibHO", 3a mkainow ECTS — D, 3aciyroBye CTyIeHT, SKWUW BHUSBHB 3HaHHS OCHOBHOI'O
HaBYallbHO-iporpamHoro marepiary TIMC B 00cs3i, HEOOXiTHOMY JUIS MOAAIBIIOTO0 HABYAHHS Ta MPAKTHYHOT
TISUTBHOCTI 32 Tpodeci€ro, M0 CIPaBISEThCS 3 BUKOHAHHIM MPAKTHYHUX 3aBlaHb, NependadueHux mporpamoro. Sk
MIPaBUJIO, BIAMOBIb CTyA€HTa OyAy€ThCS HA PiBHI PENPOyKTUBHOTO MUCIICHHS, CTY/JICHT €1a00 3HA€ CTPYKTYPY Kypcy,
JIONyCKa€e OMUJIKM Y BIAMOBIi/II, 3aCBOIB 1 HA0YB MPAaKTUYHUX HABHUOK, alie JOMYyCTHB HETOYHOCTI. Baraetbcsa mnpu
BIJIMOBIZII Ha BHWJJIO3MIHECHE 3alUTAHHS, PAa30M 3 TUM CTYICHT BOJOJI€ 3HAHHSIMH, IO JO3BOJSIOTH HOMY ITiJl
KEpIBHUIITBOM BHKJIa/laya YCYHYTH HETOYHOCTI Y BIAMOBIII.

Ouinku «3a10BiTbHOY, 3a mkanow ECTS — E, 3acnyroBye cTyAeHT 3a HEMOBHE OMAHYBaHHS MPOTPAMHOTO
Marepiaiy, aje OTpUMaHi 3HaHHS 1 HA0yTi MPAaKTHYHI HABUYKH.

Ominka «He3a10BUIbHOY, 3a mKano ECTS — FX, BUCTaBIsS€ThCA, KOJU CTYCHT Ma€ po3pi3HeHi, Oe3cucTeMHi
3HanHd 3 TIMC, He BMi€ BUAUIATH TOJIOBHE 1 APYTOPsIHE, TOMYCKAETHCS TOMUJIOK Y BU3HAYECHHI MTOHSTH, IEPEKPYUye
iX 3MiCT, XaOTMYHO 1 HEBIIEBHEHO BUKJIAIa€ MaTepiall, He MOXE BUKOPUCTOBYBATH 3HAHHS IIPU BUPIIIEHH] MPAKTUYHUX
3aB/aHb. Sk MpaBUIIO, OLIHKA «HE3a/I0BIJILHO» BUCTABISETHCS CTYJIEHTY, SIKHH HE MOXE MPOJOBXUTH HaBYaHHS 0e3
JIOJaTKOBUX 3HAHB 3 KypCY.

Orinka «He3an0BUIbHOY, 3a miKaio ECTS — F, BucTaBnseThcs CTyIEHTY 3a MOBHE HE3HAHHS 1 HEPO3YMIHHSA
HaBuaiabHOTO Matepiany TIMC abo BigMoBY BiJ BiAMOBifi i mepeadavae MOBTOPHE HABYAHHS CTYIEHTA 3 AUCLUILTIHY.

Koxuwuii BUI poOOTH OIIHIOETHCS 32 YOTHPUOAIBHOIO MIKan00. Ha 0CHOBI pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO
1 MICYMKOBOTO KOHTPOJILHOTO 3aX0y BUCTABJISIEThCA ITiJICYMKOBA CEMECTPOBa oOlliHKa. Ha OCHOBI aHaITi3y KOHTPOJIIO
3HaHb BHUKJAJa4 YJOCKOHATIOE KypcC JIEKIid, 3BepTaroud OCOOJIMBY yBary Ha Ti PO3JALUIH, YA TE€MH, 3 SKHX OyIo
Hai01IbIIIe HETOYHHX BiAMOBIIEH, IO CBITYUTH PO METOAWYHI UM 1HIIII HEOJIKU MPH BUCBITICHHI BKa3aHUX TeM abo
PO3IiTIB.

AHAJIOTIYHO BHOCSTBHCA KOPEKTHBHM B METOJWYHI TIOCIOHMKM JJs TPAaKTUYHHX pPOOIT, JeTaibHIIIe
PO3TIISAIAIOTHCS PUHITUIIOB] MUTAaHHS MPU BUKOHAHHI MPAKTUYHUX POOIT, 1HAMBIAYaIbHUX JOMAIIHIX 3aBJaHb Ta iX
3aXHCTI.

CTpyKTypyBaHHS JUCHHUILIIHM 32 BUAAMM POOIT i OL[iHIOBAHHS pe3yJIbTATiB HABYAHHS CTY/IEHTIB y
ceMecTpi 32 BATOBUMH KoedilieHTaMu

AyauTopHa po6oTa Camocriiina, inauBingyajJbHa podoTa Cemectposuii
yauropna p > HAHBILY P KOHTPOJIb
. 113 Konrtponsna pobora
[paktuuni Nel-18 Nol-6 Nol-3 Icnur
0.05 0.2 0.35 0.4

Jlns mepexomy Bi BITYM3HSIHOTL OILIIHKH J10 OLiHKH 32 m1kaioro ECTS nHeoOxiaHO 3HaNTH cepeiHboapu(pMeTHIHY
OIIHKY 3a BITYM3HSHOIO IIKAJOK, TOMHOXKUTHU ii HAa BIAMOBIAHHMI BaroBWil KOEQILI€HT 1, JOJABIIA BCl CKJIAIOBI,
OTpPUMaEMO CyMy OalliB, siKi BU3HaUaTh KOHKpeTHY oliHKy ECTS.

OIIiHIOBaHHﬂ TECTOBHUX 3aBAaHb

TemaTuuHuil TECT U1 KOXKHOTO CTYJIEHTA CKIAIA€ThCA 3 I’ ATU-CEMU TECTOBUX 3aBAaHb B 3aJIEXKHOCTI BiJI TEMHU.
Ha tectyBanns BigBoautbes 40-60 XBUINH.

TecTyBaHHS IPOBOAUTHCS 3 BUKOPUCTAHHAM MOIyJIbHOTO cepenosuia it HapuaHHss MOODLE. IlpaBuibHi
BIJIMOBIAI CTYIEHT pPEeCTpye B OH-NAWH pexkuMi B moayiasHomy cepenoBuiii MOODLE. Buxnanau Bucraise
pe3yNbTaTH TeCTYBaHHS 3T1AHO KypHATy OIIHOK MoxyibsHoro cepenouiia MOODLE. Tlpu orpumaHHi HETaTUBHOL
OIIIHKH TECT CJIIJ Mepe3IaTu 0 TEPMIHY HACTYITHOTO KOHTPOJIIO.

[lincymkoBa cemecTpoBa OIliHKAa 3a HalioHaldbHOIO MmIKanol 1 mkanoro €KTC BcTaHOBMIOETHCS B
aBTOMATH30BAHOMY PEXHUMI MicCIIsl BHECEHHS YCIX OLIIHOK J0 €eKTPOHHOTO0 KypHaity. CriBBiAHOLIEHHS BITYM3HSHOL
IIKaJIM OLiHIOBaHHS 1 mkanu ouiHtoBaHHs €KTC HaBeneHi y HacTymHii TabnuIi.
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CniBBigHOMEeHHs IHCTUTYIIIHOT IKAJIM ONiHIOBAHHA i mKaau oniHwoBanHa EKTC

. IncTutyniiina
Ouinka . . .
EKTC iHTepBaLHA IncruTyniiina oninka, kpurepii
1IKaJa 0aaiB
A 4.75-5 00 5 Biominno — t1imboKe 1 TIOBHE ONAaHyBaHHS HaBYAIHHOTO
' ! Marepiany i BUSIBICHHS BiIITOBITHUX YMiHb Ta HABHYOK
B 4.25-4.74 4 Joope — noBHe 3HAHHS HABYAILHOTO Marepiany 3 Kimbkoma |
HE3HAYHUMHU TOMUJIKAMU =
Jo6pe — B 3arabHOMY TIpaBWIbHA BiIIOBIAb 3 JBOMa-TppOMa | 5
C 3,75-4,24 4 =
CYTTEBUMH MTOMMIIKAMH o
: : o
D 395374 3 3aoo06inbHo — HENOBHE ONIAaHYBaHHS MPOTPAMHOTO MaTepiary, ajie S
' ' JIOCTATHE JUIsl MPAKTUYHOT isUTLHOCTI 33 Mpodeciero
E 3.00-3.24 3 3a0o06inbHo — HENOBHE OMaHyBaHHS MPOTPAMHOTO MaTepiamy,
' ' 110 32I0BOJIbHSIE MiHIMAIbHI KPUTEPii OIIHIOBAHHS
He3aoosinbho —  OC3CHCTEMHICTh  OJIEpKaHMX  3HAHb 1 o
FX 2,00-2,99 2 | HEMOXKJIMBICTH MPOJOBKUTH HABYAHHS 0€3 J0JaTKOBHX 3HaHb 3 g
JTUCIIUIUTIHA g
<
. . . . o,
= 0.00-1.99 Hesadosinbno — HeoOXxisHa cepiio3Ha mojambuia pobora i| s
’ ’ MTOBTOPHE BUBYEHHS JTUCIIUILIIHI é

8. IMTAHHA 1JIs1 CAMOKOHTPOJIIO

1. Ilo BuBuUae Teopis KMoBipHOcTel? HemoknuBa, BiporimHa Ta BumagkoBa mofii. [loBHa rpyma mofiit.
PiBHOMOXITMBI TIO11i. KITacuHe o3HaueHHsT HMOBIPHOCTI.

2. BignocHa uacrora. BmactuBicTh crilikocti BigHOCHOI 4YacTOoTH. OOMEXKEHICTh KIACHYHOIO O3HAUYEHHS
iimoBipHOCTI. CTaTUCTUYHA HMOBIPHICTB.

3. Cyma nogiit (o3nauensst). CymicHi Ta HecymicHI nofii. Teopema noaaBaHHS WMOBIpHOCTEH AJIT HECYMICHUX
nofiii. Teopema nogaBaHHs HMOBIPHOCTEH MOBHOT IPyIH MOJIH.

4. 1o6yTok nofiit (o3HaueHHs). 3anexHi 1 He3anexH1 nofii. Teopema MHOKEHHSI HMOBIPHOCTEH JUIsl 3aJI€XKHUX 1
HEe3aIeKHHX MoAil. VIMOBIipHICTB m0OsiBY X04a 6 OfHi€l 3 MO, HE3aNEKHHUX B CYKYTHOCTI.

5. ®opmyna noBHOI HMOBIPHOCTI (BUBIN).

6. [ToBTopenns BunpoodyBanb. ®opmyna bepnyii (BuBixg). JIokanpHa Ta iHTerpanbHa Teopemu Jlammaca.

7. JlucKpeTHI Ta HemepepBHI BHUIAJKOBI BETUYMHHU (O3HAYCHHS). 3aKOH PO3MOJUTY JUCKPETHOI BUIAJKOBOL
BennurHU. biHomianbHui po3nozaul. Posnoain Ilyaccona.

8. MareMaTHuHe CHOMIBAHHS JMCKPETHOI Ta HENEpPEepBHOI BHIAJKOBUX BENMUYMH. MOro BIACTHBOCTI Ta
IMOBIpHICHUH 3MICT.

9. BinxuieHHs JUCKPETHOT BUMAIKOBO1 BEJTMYMHH BiJl MATEMAaTHYHOTO CIIO/IIBaHHS 1 1oT0 BIAaCcTUBICTh. J{ucnepcis
JUIsL AUCKPETHOT Ta HeTepepBHOI BUIIAIKOBUX BeIMUUH. BracTuBocTi qucnepcii Ta i IMOBIpHICHHM 3MICT.

10. YucnoBi XxapaKTepUCTUKH BUMAIKOBUX BEJINYMH .

11. IToBHa rpyna noaiit. @opmynna iMOBipHOCTI MOBHOI rpynu nofii. [Iporunexsi noxii. Cyma iMoBipHOCTEH 17151
MIPOTHJICKHUX TIOIIH.

12. ®opmynu baiieca (BuBim).

13. Teopema npo MMOBIPHICTH CYMH JBOX 1 Oulbllle HECYMICHUX MOJ1H. Teopema npo WMOBIPHICTh CyMHU JBOX
CYMICHHUX TIOJIiH.

14. Jlucnepcist AMCKPETHOI BUMIAAKOBOT BEJTMYHHM Ta ii BiacTuBOCTI. [109aTKOBI 1 IEHTpaIbHI MOMEHTH.

15. loOyTok moxit. 3anexHi mojii. Teopemu mpo 100yTOK HMOBIpHOCTEH 3aJ€KHUX 1 HE3AJICKHUX BUITAJKOBHX
MOJTIH.

16. MaremaTtu4He CHOJIBaHHS TUCKPETHOI BUIAJKOBOI BEIMYMHHU Ta HOrO BIACTUBOCTI. IMOBIpHICHHH 3MICT
MaTeMaTHYHOTO CIIOJ[iBaHHS.

17. Ilpenmer 1 3amadi MaTeMaTH4HOI CTaTUCTUKH. OCHOBHI MOHSATTS MaTEeMAaTH4HOI CTaTUCTHKH. Emmipuyna
¢byHK1isA po3noauty. YucIoBl XapakTepUCTUKU BUOIPKOBOTO po3nouty. CTaTUCTUYHUI Onuc BUOIPKU ABOBUMIPHOTO
BUIIA/IKOBOTO BEKTOPA.

18. CtaTuCTHYHI OLIIHKY MapaMeTpiB po3noiiay. TOUKOBI OLIIHKY Ta iX BIacTUBOCTI. TOYHICTD OLIIHKHU Ta AOBIpYi
iHTEepBaIN.
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19. Tunm 3B’A3KIB MK BHMAJAKOBUMH BenumdyumHamu. KopemsiiitHa 3anexHictb. JliHIA perpecii. BusHaueHHst
napaMeTpiB piBHAHHS JIIHIHHOI perpecii 3a MeTOIOM HallMEHIIINX KBAIPaTiB.

20. CraTuctuyHi TimoTe3u Ta iX pisHOBUAM. [lommiku nepeBipku rinote3. Kpurepii ais nmepeBipku rinore3 Ta ix
BiactuBocti. Kpurepiii 3roau. IlepeBipka rinore3u npo BUOIpKOBUIl KOS(IIIIEHT KOPEIIALii.

21. Jlanmrorn MapxkoBa. MapkoBcbki nporiecu (MII). luckpetHi ta HenepepBHi MII. CkiHueHHI Ta HECKIHUCHHI
MII. INepexinna iiMmoBipHicTh. CTOXacTHUHA MaTpuLs. BexTop iiMoBipHOCTEH cTaHiB. CTalioHaApHUIA PO3MOIL.

9. METOANYHE 3ABE3ITEYEHHA

OcgiTHiii npouec 3 aucuuIuIiHu « Teopis KMOBIPHOCTI Ta MaTeMaTHYHA CTATUCTHKA» TMOBHICTIO 1 B TOCTaTHIM
KUTBKOCT1 3a0e3leueHrnid HeOoOXiTHOK HaBUYaIbHO-METOJUYHOIO JITEpaTyporo. 30Kpema, BHKJIagadamMu Kadeapu
MirOTOBIICHI 1 BUAAHI Taki poOOTH:

10. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

1. Teopis KMOBIpHOCTEH Ta MaTeMaTHYHA CTATUCTHKA : HaB4. moci6. Y 2 4. Y. 1. Teopis iimoipHocteit / A. O.
Pamcekuii, H. M. Camapyk, O. A. ITorutaBebka [Ta iH.]. — XMenpHuUIBKHK : XHY, 2020. — 219 c.

2. Laha, R., Rohatgi, V. (2020). Probability Theory: Dover Publications. — 576 p.

3. Taboga, M. (2017). Lectures on Probability Theory and Mathematical Statistics. CreateSpace Independent
Publishing Platform. — 670 p

4. Haiixo J[.A. Teopisa iiMOBIpHOCTEH Ta MaTeMaTHyHa CTaTUCTHKA: HaBu. mocid. / J[.A. Haiiko, O.®. [lleBuyk —
Biguunsa: BHAY, 2020. — 382 c.

5. bakyn B. B. Teopis iiMOBipHOCTEH, BUIIAIKOBI MPOLIECH T4 MaTeMaTU4HAa cTaTucTuka : miapyunuk / Kwuis : KIII
im. Irops Cikopebkoro, 2022. — 286 c.

JlonaTtkoBa

6. Bepurina [.B. Teopis HiMoBIpHOCTEH Ta MaremaTudHa crtathcthka: YactmHa 1. Bumaakori momii: JIekmii i
npaktukyM. Hasu. noci6. / I.B. Bepurina, O.B. Octposcbka; KIII im. Irops Cikopcskoro; yknaa.: — Kui: KIII im.
Irops Cixopcebkoro, 2018. — 57 c.

7. I'epuu M.C. Maremarnyna cratuctika: HaBy. nmoci6. / M. C. I'epuy, O. O. CunsiBcbka. — Yikropoa: ['osepia,
2021. — 146 c.

8. BacunbkiB .M. OcHoBu Teopii IMOBIpHOCTEN 1 MaTeMaTUYHOT CTATUCTHKY : HaB4. MociOHUK. —JIbBIB : JIHY
imeni [Bana ®@panka, 2020. — 184 c. ISBN 978-617-10-0354-5

9. I'eue ®.E. Teopis iimoBipHOCTEH 1 MaTemMaTHyHa craTicTuka. HaBu. Metos. nmocionuk. ¥V 2 4. — Y. 1. Teopis
nmMoBipHOCTeN. — Enextponne Buaanns, 2018. — 166 ¢

10. Teopist HiMOBipHOCTEH, Teopis BHUIIAAKOBHMX IPOLECIB Ta MareMaTHMyHa craTucTuka (yactuHa I). / LA.
Pynomino-/lycstceka, JI.M. Kozy6mosa, O.1O. Ilospkosa, T.B. Conosiioa, B.€. CroBuza, JI.M. Hutpunpka — K.:
BITI, 2018. - 187 c.

11. MaremaTtuyna craructuka: HaBd. 1oci0. / [1L.1. bigtok, b. I1. Txkau T. Xappiarron. — K.: AI1 «Buz. nim
«Ilepconan», 2018. — 348 c.

12. Teopist iMOBiIpHOCTEH Ta MaTeMaTHYHA CTATHCTUKA: TEOPis Ta MpakTuka. Bubpani po3ximu [Tekcr] : HaBy.-
meroa. noci6. / . JI. Ilykanscbkuit, 1. I1. JIycte ; UepniBeu. Haw. yH-T iM. FOpis @enpkoBuya. - Yepnisui : YHY :
Pyra, 2019. - 231 c.

13. Durrett, R., Durrett, R. (2019). Probability: Theory and Examples. Cambridge University Press. — 430 p.

14. Rohatgi, V. K., An introduction to probability theory and mathematical statistics / Vijay K. Rohatgi and A.
K. Md. Ehsanes Saleh. — 3rd ed. — John Wiley & Sons, 2019. — 728 p.

15. Lisei, H., Grecksch, W., lancu, M. (2020). Probability: Theory, Examples, Problems, Simulations. World
Scientific Publishing Company. — 364 p.

16. Rohatgi, V. K., Saleh, A. K. M. E. (2015). An Introduction to Probability and Statistics Wiley. — 728 p.

17. Lisei, H., Grecksch, W., lancu, M. (2020). Probability: Theory, Examples, Problems, Simulations. World
Scientific Publishing Company Pte. Limited. — 351 p.
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18. Meyer, M. C. (2019). Probability and Mathematical Statistics: Theory, Applications, and Practice in
R. Society for Industrial and Applied Mathematics. — 719 p
19. Rasch, D., Schott, D. (2018). Mathematical Statistics. Beauka bpuranis: Wiley. — 688 p

11. IH®OOPMAIIIIHI PECYPCH

1. MoaynbHe cepenoBuiie st HaBuaHHs. Jloctyn 10 pecypcy: https://msn.khmnu.edu.ua.
2. Enexrtponna 6i06mioreka yHiBepcutety. Jloctyn 1o pecypcey: http://library.khmnu.edu.ua

3. Penoswurapiit XHVY:https://elar khmnu.edu.ua/home
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Probability Theory and Mathematical Statistics

Field of study: 12 - Information Technologies
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PROBABILITY THEORY AND MATHEMATICAL STATISTICS

Type of discipline Mandatory

Level of higher education First (Bachelor)
Language of teaching Ukrainian, English
Semester 4

ECTS credits 6

Course study mode Full-time (Daytime)

Learning outcomes

A student who has successfully completed the study of the discipline must: be able to solve problems of
analysis and synthesis of means characteristic of the specialty; apply knowledge from the main natural and
general engineering (fundamental) disciplines, as well as from system modeling and discrete mathematics
when solving typical problems of designing and using software and technical tools of computer systems
and networks.

Content of the academic discipline. Elements of combinatorics. Random events. Definition of probability
Basic theorems of probability theory. Repeated independent tests . One-dimensional random variables and
their distribution laws. Multidimensional case values. A system of two random variables LIMIT theorems
of probability theory: the law of large numbers and the central limit theorem. Basic concepts of
mathematical statistics. Statistical distributions of samples and their numerical characteristics . Statistical
estimates of distribution parameters. Statistical testing of hypotheses. Elements of correlation and
regression analysis. Theory of random processes.

Planned educational activity : lectures - 18 hours, practical classes - 54 hours, independent work - 96
hours; together - 150hours

Teaching methods : lectures (using verbal methods , methods of problem-based learning and visualization);
practical classes (using illustrative and explanatory teaching methods: illustrating educational material,
demonstrating practical techniques for completing tasks, slides, handouts), independent work (individual
tasks).

Forms of evaluation of learning results : oral survey, written survey (independent and control works),
defense of individual works, test control, written exam.

Semester control form: exam.

Educational resources:

1. Teopis iMOBIpHOCTEH Ta MaTeMaTHYHA CTATUCTHKA : HaBd. 1ocid. ¥ 2 u. Y. 1. Teopis iimoBipHOCTEH /
A. O. Pamcokuif, H. M. Camapyk, O. A. TTonnaBceka [Ta iH.]. — XmensHuubkuii : XHY, 2020. — 219 c.

2. Laha, R., Rohatgi, V. (2020). Probability Theory: Dover Publications. — 576 p.

3. Taboga, M. (2017). Lectures on Probability Theory and Mathematical Statistics. CreateSpace
Independent Publishing Platform. — 670 p

4. Haiiko /I.A. Teopisa iiMOBipHOCTEeH Ta MaTeMaTW4yHa CTaTUCTHKA: HaBdy. moci6. / J[.A. Haiiko, O.®.
[eBuyk — Binauns: BHAY, 2020. — 382 c.

5. bakyn B. B. Teopis iiMmoBipHOCTEH, BUIIA/IKOBI ITPOIIECH Ta MaTeMaTHYHa CTATUCTHKA : MApYYHUK / KuiB
: KIII im. Iropst Cikopcrkoro, 2022. — 286 c.

6. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.

7. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.

Lecturer: PhD, associate professor Andriy RAMSKY!I
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3. EXPLANATORY NOTE

The purpose of teaching the discipline . The discipline "Probability Theory and Mathematical
Statistics™ is one of the disciplines of general training and occupies a leading place in the training of
specialists at the "bachelor" level of education in specialty 121 "Software Engineering” under the
educational and professional program "Software Engineering".

The purpose of the discipline is: formation of students' personality, development of logical,
algorithmic and mathematical thinking; the formation of basic knowledge of the basics of the application
of probabilistic and statistical apparatus necessary for the study of special disciplines and for practical
engineering activities; to develop in students the ability to use probabilistic methods with a systematic
approach to solving technical problems.

Subject of discipline . Basic concepts of probability theory and mathematical statistics, statements,
theorems; principles of building mathematical models of processes and methods of model research; the
possibilities of applying mathematical methods, the limits of the possible use of mathematical models.

Tasks of the discipline . From the acquisition of theoretical foundations and principles of the theory
of probabilities and mathematical statistics, which are used in the analysis and design of hardware and
software components of computer systems; mastering statistical methods of systematization, processing
and analysis of empirical data for scientific and practical conclusions.

After studying the discipline " Probability Theory and Mathematical Statistics ", the student must
achieve the following learning outcomes (a set of knowledge, abilities, skills, competencies):

to know :

- essence of basic concepts and theorems of probability theory and mathematical statistics;

- basic methods of finding probabilities of random variables;

—the basic laws of the distribution of random variables , their parameters and numerical
characteristics of their use in technology;

— schemes of independent tests;

- basic theoretical provisions of mathematical statistics, methods of assessing the reliability of
measurement results, hypothesis testing, decision-making, correlation and regression analysis;

— methods of reducing a practical problem to a mathematical model to the extent necessary for the
use of mathematical apparatus and methods in the professional field.

be able to :

— independently analyze random events, calculate their probability;

— analyze discrete and continuous random variables, as well as their systems, calculate probabilistic
characteristics of variables with different distribution laws, independent and interconnected;

—apply statistical information analysis methods to solve typical practical problems with
presentation of results in the required form (numbers, formulas, graphics, etc.);

— apply the methods of correlation and regression analysis, statistical calculations, estimates of
unknown distribution parameters by sample ;

— apply methods of probability theory to calculate performance characteristics and reliability of
computer systems and their components.

be able to :

— to solve problems of the theory of probabilities and mathematical statistics, bringing the solution
to a practically satisfactory result (formulas, numbers, graphs, etc.);

— use standard software for analysis of probabilistic processes and statistical data processing;

— apply probabilistic mathematical models to optimize the organization of computing processes and
data transmission processes in networks;

— independently understand the mathematical apparatus contained in the literature on the specialty;
when solving problems, choose and use the necessary computational methods and tools.
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According to the Standard of higher education and the educational program, the discipline must ensure:

Integral competence

Ability to solve complex, specialised tasks or practical problems in software engineering, characterised by
complexity and uncertainty of conditions, using information technology theories and methods General
competences:

GCL1. Ability to abstract thinking, analysis and synthesis.

GC2. Ability to apply knowledge in practical situations.

GC5. Ability to learn and master modern knowledge.

Professional competences.

PC8. Ability to apply fundamental and interdisciplinary knowledge to successfully solve software
engineering tasks

PC14. Ability to algorithmic and logical thinking .

Program learning outcomes

PLO1 Analyze, purposefully search for and select information and reference resources and knowledge
necessary for solving professional tasks, taking into account modern achievements of science and
technology.

PLO5. Know and apply relevant mathematical concepts, methods of domain, system and object-oriented
analysis and mathematical modeling for software development

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend lectures,
practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and to complete
all tasks and checkpoints according to the schedule. Missed practical classes and laboratory work must be
independently completed by the student in full and reported to the instructor no later than one week before
the next assessment. For practical classes and laboratory work, students must prepare on the relevant topic
and demonstrate active participation. Knowledge acquired by an individual in the discipline or its specific
sections through informal education is credited according to the Regulation on the procedure for
transferring learning outcomes and determining academic differences at KhNU.
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4. COURSE CREDIT STRUCTURE

The number of hours allocated to:
Name of the section (topics) Lectures Practice W
work
Topic 1. Elements of combinatorics. Random events.
L i~ 2 4 10
Definition of probability.
Topic 2. Basic theorems of probability theory. 2 4 12
Topic 3. Repeated independent tests . 2 4 12
Topic 4. One-dimensional random variables and their 4
S 2 10
distribution laws.
Topic 5. Multidimensional random quantities. A 4
. 2 10
system of two random variables.
Topic 6. LIMIT theorems of probability theory: the law 4
o 2 10
of large numbers and the central limit theorem.
Topic 7. Basic concepts of mathematical statistics. 4
Statistical distributions of samples and their numerical 2 10
characteristics.
Topic 8. Statistical estimates of distribution parameters. 4
Statistical testing of hypotheses . Elements of 2 10
correlation and regression analysis .
Topic 9. Elements of the theory of random processes . 2 4 12
Together: 18 36 96
5. EDUCATIONAL DISCIPLINE PROGRAM
5.1 Content of the lecture course
INumber List of topics of lectures, their annotations Number
ectures hours
1 2 3
Elements of combinatorics. Basic rules of combinatorics. Combinations, placement,
permutations without repetitions and with repetitions.
Random events . Classification of events. The space of elementary events. Operations on
1 events. Algebra of events. Formula of inclusions and exclusions. 2
Definition of probability. Classical definition of probability. Statistical and geometric
probabilities. Axiomatic definition of probability.
Literature: [1 Jp. 7-14, 19-24, 31, 37-50; [2 ]p. 1-14.
Basic theorems of probability theory : theorems of addition of compatible and
incompatible events; conditional probability, theorems of multiplication of dependent and
2 independent events; the probability that a random event will occur at least once. Reliability 2
models of technical systems. Full probability formula , Bayes formulas.
Lit.: [1 ]p. 59-75; [2 ]p. 14-24.
Repeated independent tests . Bernoulli scheme. Bernoulli's formula. The most likely
number of successes. Local and integral Moivre-Laplace theorems. Probability of
3 deviation of relative frequency from constant probability. Poisson's formula. A simple 2
(Poisson) flow of events.
Lit.: [1 Jpp. 81-93; [2 Ip. 25-30.
One-dimensional random variables and their distribution laws. Classification of
random variables. Forms of assignment of discrete and continuous random variables.
4 Operations on discrete random variables. Numerical characteristics of random variables. 5
Basic laws of probability distribution of discrete random variables. The most important
laws of the distribution of continuous random variables.
Literature: [1 Jpp. 101-122, 129-148; [2 Jpp. 34-57, 61-69.
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1 2 3
Multidimensional random variables. A system of two random variables. The law of
the distribution of a two-dimensional random variable. Conditional distribution laws of
5 the system of discrete random variables. Distribution function. Distribution density. 2
Numerical characteristics of two-dimensional random variables. Regression equation.
Literature: [1 Jpp. 160-181, 187-190; [3 Jpp. 64-77.
Limit theorems of probability theory. Limit theorems of probability theory.
6 Chebyshov's inequality. Chebyshov's theorem . Bernoulli's theorem . Central limit 5
theorem. Moivre-Laplace integral theorem.
Lit.: [1 Jp. 197-210; [2 ]p. 72-77.
Basic concepts of mathematical statistics. Statistical distributions of samples and
their numerical characteristics. Tasks and basic concepts of mathematical statistics.
7 Methods of selection. Statistical distribution of the sample. Empirical distribution 2
function. Polygon and histogram. Numerical characteristics of the sample.
Lit.: [2 Jpp. 102-108; [4 ]p. 115-140.
Statistical estimates of distribution parameters. Statistical testing of hypotheses .
Point estimates of distribution parameters. Interval evaluations. Statistical hypotheses .
Agreement criteria for hypothesis testing . Some criteria for testing statistical hypotheses
. Elements of correlation and regression analysis . Statistical description of the system
8 of two random variables. Correlation coefficient, correlation relation. Linear pairwise 2
regression equation and finding their parameters by the method of least squares.
Regression coefficient. Testing the hypothesis about the significance of the sample
correlation coefficient.
Literature: [3 Jpp. 125-152; [4 ]p. 152-200.
Elements of the theory of random processes . Markov chains. Markov processes (MP).
9 Discrete and continuous MPs. Finite and infinite MP. Transition probability. Stochastic 9
matrix. Vector of state probabilities. Stationary distribution.
Lit.: [3 Jpp. 158-164.
Together: 18
5.2 Content of practical classes
No Topic of practical lesson Number
S/p P p of hours
1 2 3
1 Elements of combinatorics. 5
Lit.: [1 ]p. 15-17.
5 Classical definition of probability. 5
Literature: [1 ]pp. 33-36, 54-56.
3 Geometric and statistical definition of probability. 2
Lit.: [1 ]p. 57-58.
4 KR #1 on the topic: "Definition of probabilities". 2
Lit.: [1 ]p. 57-58.
5 Theorems of addition and multiplication of probabilities. 2
Lit.: [1 ]p. 76-78.
6 Full probability formula , Bayes formulas. 2
Lit.: [1 ]p. 79-80.
Repetition of tests according to the Bernoulli scheme (Bernoulli's formula, Laplace's local
7 theorem). 2
Lit.: [1 ]p. 96-100.
8 Repetition of tests (Laplace's integral theorem, Poisson's formula) 2
Lit.: [1 ]p. 96-100.
9 KR No. 2 on the topic: "Basic formulas of the theory of probability." 2
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1 2 3
10 Discrete random variables, distribution law, distribution function. 2
Lit.: [1]p. 151-152.
11 Basic laws of distribution of discrete random variables and their numerical characteristics. 2
Lit.: [1 ]p. 152-155.
12 Continuous random variables, their numerical characteristics. 5
Lit.: [1 ]p. 15-157.
13 | Asystem of two random variables 2
14 The main numerical characteristics of two-dimensional explosives. 2
15 KR No. 3 on the topic: "Two-dimensional random variables." 2
Lit.: [1 ]p. 193-196.
16 Markov and Chebyshov inequalities 2
17 The law of large numbers. 2
Lit.: [1 ]p. 211-212.
18 Central limit theorem. 5
Lit.: [1 ]p. 211-212.
Together: 36

Notation : KR - control work.

5.3 Content of independent (individual) work

The independent work of full-time students consists in the systematic processing of lecture material,
independent processing (summarization and study) of individual questions of topics from relevant sources
of information, preparation for practical classes, for control tasks, for the completion and defense of
individual homework, etc.

Number How
of the Type of independent work many
week hours

1 2 3
1 Processing of theoretical material from T1, preparation for practical classes #1-3. 5
2 Implementation and preparation for the protection of ID number 1. Preparation for KR No. 1. 5
3 Processing of theoretical material from T 2, preparation for practical lessons #4-6. 6
4 Implementation of IDS No. 2. 6
5 Processing of theoretical material from T 3, preparation for practical lessons #7-9. 8
Preparation for KR #2.
6 Implementation and preparation for the protection of ID No. 3. 8
7 Processing of theoretical material from T 4, preparation for practical classes #10-12 . 5
8 Implementation of IDS No. 4. 5
9 Processing of theoretical material from T 5, preparation for practical classes #13-15 . 5
Preparation for KR No. 3.
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1 2

10 Preparation for the protection of personal identification number 4.

11 Processing of theoretical material from T 6, preparation for practical lessons #16-18.
12 Implementation and preparation for the protection of ID No. 5.

13 Processing of theoretical material from T 7, preparation for practical classes #19-21.

14 Preparation for the implementation of IDS No. 5.

15 Processing of theoretical material from T 8, preparation for practical lessons #22-24.
Implementation of IDS No. 6.

16 Implementation of IDS No. 6.

o |01 O OO0, |0T|Ww

17 Processing of theoretical material from T 9, preparation for practical classes #25-27.
Preparation for the protection of personal identification number 6.

18 Preparation for the exam. 10

Together: | 96

Conventional designations : KR - control work, 1Z - individual homework .

Students are given individual homework assignments (IDZ) for independent study, which they
complete in a separate notebook and submit for review during the semester. Management of independent
work and monitoring of individual homework is carried out by the teacher in accordance with the schedule
of consultations outside of school hours.

6. TEACHING METHODS
The process of teaching in the discipline is based on the use of traditional and modern technologies,
in particular: lectures (using verbal methods, methods of problem-based learning and visualization with the
use of information technologies ); practical classes (using computer modeling methods, master classes,
workshops), independent work (individual tasks) and have the goal of students mastering special
terminology and acquiring practical skills in mathematical modeling technical processes, including with
the use of information and computer technologies, development of students' ability to use probabilistic
methods with a systematic approach to solving technical problems.

7. FORMS AND METHODS OF EVALUATING LEARNING OUTCOMES

Current control is carried out during lectures and practical classes, as well as as well as on the days
of control measures established by the work plan of the discipline.

Semester control is carried out in the form of a course project defense and an exam. At the same time,
the results of the current control are taken into account when deriving the final assessment.

Before studying a discipline, as a rule, there is an input control of knowledge from the disciplines
that precede and provide it. At the same time, it is necessary to establish the levels and criteria of the
formation of knowledge regarding the content of educational elements. These levels are:

Knowledgeable (OQO) — a person has a rough understanding of the concepts being studied, is able
to: distinguish logical operations from mathematical operations; know the basics of logic algebra (in
particular, operations of logical multiplication, logical addition); to know the theoretical foundations of
graph theory, combinatorics and higher mathematics; to know the theoretical foundations of differential
and integral calculus, to reasonably use the acquired knowledge and modern information technologies to
analyze the tasks and make appropriate decisions , to be able to think abstractly.

Conceptual-analytical (PA) - a person has a clear idea about the educational object, is able to transfer
previously acquired knowledge to typical situations.

Productive-synthetic (PS) - a person has a deep understanding of the educational object, is able to
synthesize, generate new ideas and concepts, transfer previously acquired knowledge to atypical, non-
standard situations.

When teaching the discipline, such types of training are used as lectures, practical classes, individual
counseling and guidance of the student's independent work.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade is
defined as a weighted average of all types of academic work completed and passed positively , taking into
account the weighting factor. The weighting factors change depending on the structure of the discipline
and the importance of its individual types of work. A student who scored a positive weighted average score
for the current work and did not pass the final control measure (exam) is considered to have failed.
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When assessing students' knowledge, various means of control are used, in particular: an oral survey
during a practical session; assimilation of theoretical material on topics is checked during the colloquium;
the quality of performance, acquisition of theoretical knowledge and practical skills is checked by thematic
control (test control or control work) and by defending each individual task in accordance with the work
program of the discipline and the work curriculum.

When evaluating students' knowledge, the teacher is guided by the following criteria.

The grade "excellent” on the ECTS-A scale is awarded to a student for a deep and complete mastery
of the content of the educational material from TIMS, in which he easily navigates, conceptual apparatus,
for the ability to connect theory with practice, solve practical tasks, express and justify his judgment. An
excellent assessment implies a competent, logical presentation of the answer (both orally and in writing),
high-quality external design. The grade “excellent™ is awarded to a student who has thoroughly mastered
the subject area of TIMS and knows how to apply it in practice. The student should not hesitate when
changing the question, should make detailed and generalizing conclusions.

A grade of "good" on the ECTS-B scale is awarded to a student for complete assimilation of the
educational material, mastery of the conceptual apparatus of TIMS, orientation in the studied material,
conscious use of knowledge to solve practical tasks, competent presentation of the answer, but there were
separate differences in the content and form of the answer inaccuracies (errors), unclear formulations of
regularities, etc. The student's answer should be based on independent thinking.

A student receives a "good" grade on the ECTS - C scale for a correct answer with one significant
error.

A grade of "satisfactory" on the ECTS - D scale is awarded to a student who has demonstrated
knowledge of the main curriculum material of TIMS in the amount necessary for further study and practical
activity in a profession that copes with the implementation of practical tasks provided for by the program.
As a rule, the answer the student is built on the level of reproductive thinking, the student has little
knowledge of the structure of the course, makes mistakes in answers, has learned and acquired practical
skills, but made inaccuracies. Hesitates when answering a modified question, at the same time, the student
has knowledge that allows him to eliminate inaccuracies under the guidance of the teacher in the answer

The grade "satisfactory™ on the ECTS - E scale is awarded to the student for incomplete mastery of
the program material, but acquired knowledge and acquired practical skills.

The grade "unsatisfactory" on the ECTS-FX scale is given when a student has scattered,
unsystematic knowledge of TIMS, does not know how to distinguish the main and secondary, makes
mistakes in defining concepts, distorts their meaning, presents the material chaotically and uncertainly,
cannot use knowledge when solving practical tasks. As a rule, an "unsatisfactory" grade is assigned to a
student who cannot continue his studies without additional knowledge of the course.

The "unsatisfactory" grade, on the ECTS - F scale, is given to the student for complete ignorance
and misunderstanding of the TIMS educational material or refusal to answer and involves retraining the
student in the discipline.

Each type of work is evaluated on a four-point scale. Based on the results of the current control and
the final control event, a final semester grade is issued. Based on the analysis of knowledge control, the
teacher improves the course of lectures, paying special attention to those sections or topics from which
there were the most inaccurate answers, which indicates methodological or other shortcomings in the
coverage of the specified topics or sections.

Similarly, corrections are made to methodical manuals for practical works, fundamental issues in
the performance of practical works, individual homework and their protection are considered in more detail.

The structuring of the discipline by types of work and the evaluation of student learning
results in the semester by weighting coefficients

Auditory work Independent, individual work Semester
control
i ID Control work
Practical #1-18 41-6 1.3 Exam

To switch from a national grade to an ECTS grade, it is necessary to find the average arithmetic
grade on the domestic scale, multiply it by the appropriate weighting factor and, adding all the components,
get the sum of points that will determine the specific ECTS grade.
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Evaluation of test tasks

The thematic test for each student consists of five to seven test tasks, depending on the topic. 40-60
minutes are allotted for testing.

Testing is conducted using the MOODLE modular learning environment. The student registers the
correct answers online in the MOODLE modular environment. The teacher presents the test results
according to the evaluation log of the MOODLE modular environment. If a negative evaluation is received,
the test should be retaken before the next control period.

The final semester grade according to the national scale and the ECTS scale is set in an automated
mode after entering all grades into the electronic journal. The ratio of the domestic assessment scale and
the ECTS assessment scale is shown in the following table.

Correlation of the institutional rating scale and the ECTS rating scale

Evaluati Institutional
on of interval scoring Institutional assessment, criteria
ECTS scale
A 4.75.5.00 5 Excellent - deep and complete mastery of the educational
' ' material and identification of relevant abilities and skills
Good - complete knowledge of the educational material with a
B 4.25-4.74 4 few minor errors =
c 3.75.4.24 4 Good - a generally correct answer with two or three significant E
errors c
D 395374 3 Satisfactory - incomplete mastery of the program material, but |
' ' sufficient for practical activities in the profession
Satisfactory - incomplete mastery of the program material that
E 3.00-3.24 3 meets the minimum evaluation criteria
Unsatisfactory — unsystematic knowledge acquired and the =
FX 2.00-2.99 2 | impossibility of continuing education without additional | @
knowledge of the discipline %
(&)
Unsatisfactory - serious further work and re-study of the | <
F 0.00-1.99 discipline is necessary pa

8. QUESTIONS FOR STUDENT SELF-CONTROL

1. What does probability theory study? Impossible, probable and random events. Full set of events.
Equally possible events. Classical definition of probability.

2. Relative frequency. Relative frequency stability property. Limitation of the classical definition of
probability. Statistical probability.

3. Sum of events (definition). Compatible and incompatible events. The theorem of adding probabilities
for incompatible events. Theorem for adding probabilities of a complete group of events.

4. Product of events (definition). Dependent and independent events. Probability multiplication
theorem for dependent and independent events. The probability of the occurrence of at least one of the
events that are independent in the aggregate.

5. Formula of total probability (conclusion).

6. Repetition of tests. Bernoulli's formula (deduction). Laplace's local and integral theorems.

7. Discrete and continuous random variables (definition). The law of distribution of a discrete random
variable. Binomial distribution. Poisson distribution.

8. Mathematical expectation of discrete and continuous random variables. Its properties and probable
meaning.

9. Deviation of a discrete random variable from mathematical expectation and its property. Dispersion
for discrete and continuous random variables. Properties of dispersion and its probabilistic content.

10. Numerical characteristics of random variables.

11. Complete group of events. The formula for the probability of a complete set of events. Opposite
events. The sum of probabilities for opposite events.

12. Bayes formulas (conclusion).
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13. Theorem about the probability of the sum of two or more incompatible events. Theorem about the
probability of the sum of two concurrent events.

14. Dispersion of a discrete random variable and its properties. Initial and central points.

15. Product of events. Dependent events. Theorems about the product of probabilities of dependent
and independent random events.

16. Mathematical expectation of a discrete random variable and its properties. The probabilistic content
of mathematical expectation.

17. Subject and problems of mathematical statistics. Basic concepts of mathematical statistics.
Empirical distribution function. Numerical characteristics of the sampling distribution. Statistical
description of a sample of a two-dimensional random vector.

18. Statistical estimates of distribution parameters. Point estimates and their properties. Estimation
accuracy and confidence intervals.

19. Types of relationships between random variables. Correlation dependence. Regression line.
Determination of the parameters of the linear regression equation by the method of least squares.

20. Statistical hypotheses and their varieties. Hypothesis testing errors. Criteria for testing hypotheses
and their properties. Agreement criterion. Testing the hypothesis about the sample correlation coefficient.

21. Markov chains. Markov processes (MP). Discrete and continuous MPs. Finite and infinite MP.
Transition probability. Stochastic matrix. Vector of state probabilities. Stationary distribution.

9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline "Probability Theory and Mathematical Statistics™ is fully
and in sufficient quantity provided with the necessary educational and methodological literature.

10 . RECOMMENDED BOOKS
Main

1. Teopis iiMOBIpHOCTEM Ta MaTeMaTUYHa CTATUCTHKA : HaB4. Toci0. Y 2 4. Y. 1. Teopis iiMoBipHOCTE /
A. O. Pamcekuii, H. M. Camapyk, O. A. IlorutaBebka [1a iH.]. — XmenpHuIBKHHA : XHY, 2020. — 219 c.

2. Laha, R., Rohatgi, V. (2020). Probability Theory: Dover Publications. — 576 p.

3. Taboga, M. (2017). Lectures on Probability Theory and Mathematical Statistics. CreateSpace
Independent Publishing Platform. — 670 p

4. Haiiko JI.A. Teopis HMoBipHOCTEH Ta MaTeMaTW4yHa CTaTUCTHKa: HaBd. moci6. / JI.A. Haiiko,
O.®. [lleBuyk — Binauus: BHAY, 2020. — 382 c.

5. bakyn B. B. Teopis iiMOBipHOCTEH, BUIAKOBI MPOLIECH Ta MAaTEMAaTU4YHA CTATHUCTUKA : MiJAPY4YHUK /
Kuis : KIII im. Irops Cikopebkoro, 2022. — 286 c.

Auxiliary

6. Bepurina [.B. Teopis iiMmoBipHOCTEl Ta MareMaTwuHa crtatuctuka: YactmHa 1. Bumankosi momii:
Jlexuii i npaktukym. HaBu. noci6. / [.B. Bepurina, O.B. Octposcbka; KIII im. Irops Cikopcbkoro; ykian.:
— Kuis: KIII im. Irops Cikopcrkoro, 2018. — 57 c.

7. 'epnu M.C. Maremarnuna ctatuctuka: HaBd. 1n1oci0. / M. C. I'epuy, O. O. CuHsABCBhKA. — Y KTOpOI:
I'oBepna, 2021. — 146 c.

8. BacwiibkiB I.M. OcHoBu Teopii HMOBIpHOCTEH 1 MaTeMaTUYHOI CTATUCTHKY : HAaBY. MOCIOHMK. —
JIsBiB : JIHY imeni IBana ®panka, 2020. — 184 ¢. ISBN 978-617-10-0354-5

9. I'eue @.E. Teopis iiMoBipHOCTEH 1 MaTeMaTH4Ha cTatucThka. HaBd. meron. nociOnuk. Y 2 u. — Y.
1. Teopis iimoBipHOCTEH. — EnexTponne Buaanns, 2018. — 166 ¢

10. Teopis iiMOBIpHOCTEH, TEOPis BUIIAIKOBHX MTPOIIECIB Ta MaTeMaTU4Ha cTaTUCTHKA (yactuHa ). /
I.A. Pynomino-Jlycarceka, JI.M. Kozy6mosa, O.}YO. [TosipkoBa, T.B. ConosiioBa, B.€. CroBuna, JI.M.
Murpuuska — K.: BITI, 2018. — 187 c.

11. MartemaTtnyna cratuctuka: HaBd. 1ocio. / I[L.1. bimtok, b. I1. Tkau T. Xappiarron. — K.: JAI1
«Bun. gim «Ilepconamn», 2018. — 348 c.
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12. Teopis WUMOBIpHOCTEH Ta MaTEMaTUYHA CTATHCTHKA: TEOPis Ta MpakTUKa. Bubpani po3ainu
[Texcr] : HaBu.-meTo. mocil. / I. 1. ITykanscekui, 1. I1. JIycre ; YepniBen. Ham. yH-T iM. FOpis
®denproBuya. - Yepnirii : YHY : Pyra, 2019. - 231 c.

13. Durrett, R., Durrett, R. (2019). Probability: Theory and Examples. Cambridge University Press.
—430 p.

14. Rohatgi, V. K., An introduction to probability theory and mathematical statistics / Vijay K.
Rohatgi and A. K. Md. Ehsanes Saleh. — 3rd ed. — John Wiley & Sons, 2019. — 728 p.

15. Lisel, H., Grecksch, W., lancu, M. (2020). Probability: Theory, Examples, Problems,
Simulations. World Scientific Publishing Company. — 364 p.

16. Rohatgi, V. K., Saleh, A. K. M. E. (2015). An Introduction to Probability and Statistics Wiley. —
728 p.

17. Lisei, H., Grecksch, W., lancu, M. (2020). Probability: Theory, Examples, Problems,
Simulations. World Scientific Publishing Company Pte. Limited. — 351 p.

18. Meyer, M. C. (2019). Probability and Mathematical Statistics: Theory, Applications, and Practice
in R. Society for Industrial and Applied Mathematics. — 719 p

19. Rasch, D., Schott, D. (2018). Mathematical Statistics. Benuka bpuranis: Wiley. — 688 p

11. INFORMATION RESOURCES

1.MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
2. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
3. University Repository. Access to the resource https://elar.khmnu.edu.ua’home..
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