gm HauioHanbHU TEXHIYHKI YHIBEpCUTeT YKpaiHu .
ag «KUIBCbKMW NONITEXHIYHUWA IHCTUTYT §ML

imeHi IFTOPA CIKOPCLKOTO»

Kadeanpa nasepHoi TexXHiKu
Ta PI3UKO-TEXHIYHUX

A T“. Naaepra TexwikaTa o
TexHonoriu

¥

OcHOBM HAayKOBUX AO0CAIAYKEHDb Ta TEXHIYHOI

TBOPUOCTI

Pob6oua nporpama HaBuyanbHoi gucumnniiu (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc agucumnniim
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car gucuunninm

CemecTpoBuii KOHTpONbL/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb
MoBa BUKnapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUK/1IaaadiB

Po3milieHHs Kypcy

PeKBi3UTU HaBYa/IbHOI AUCUUNAIHU

Mepwuli (6akanaspcoKuli)

13 MexaHi4Ha iHx#teHepia

131 MpuknadHa mexaHika

IH}CUHIpUH2 36apPIOBAHHA, NA3EPHUX MA COPiOHEeHUX mexHonoeaili
Bubipkoea

04YHa(0eHHa), 3miwaHa

IV kypc, ociHHili cemecmp

4 kKpedumu ECTS (120 200uH): (36 200. — neKyii, 36 200. — NPAKMUYHI,
CPC-48 200.)

3anik/MKP, PIP

http://rozklad.kpi.ua
YKpaiHcoKa

Jlekmop: cm.. suKkn. Ko3upee Onekcili Cepzitliosuy, kozyriev.oleksii@Ill.kpi.ua
TMpakmuyH: cm.. 8ukn. Kosupee Onekciii Cepeiiiosudy, kozyriev.oleksii@Ill.kpi.ua

https://classroom.google.com/u/1/c/MTY3MjY4NjMxN;jY1

IIporpama HaB4YaJIbHOI AUCUHUILIIHA

1. Onuc HABYAJIBHOI TMCUHMILTIHM, Ti MeTa, MpeIMeT BUBYEHHS TAa Pe3yJbTATH HABYAHHS

JlazepHi TEXHOJIOT1], SIK 1 3HAYHA YACTHHA 1HIIIUX CyYaCHUX CKJIAJHUX TEXHOJIOT1H, SBJISIOTH COO0I0 CKIIaHI
6araTodakTopHi mpouecu. Bix KiNbKICHOTO ONMUCY TaKUX MPOLECIB B MEPIIY YePTy OUIKY€ETHCS 3/1aTHICTh
MIPOTHO3YBATH pe3yabTaTH 00poOku. Taka 31aTHICTh MOke OyTH 3a0e3redeHa OAHUM 13 IBOX HUIAXiB: a00
(i3uYHE MOJCIIOBAHHS TEXHOJOTIYHUX TMPOIECiB, a00 EKCIIePUMEHTAIbHUN EMIIIPUYHUA METO
JOCHI/DKEHHST 1 MOJICNIOBaHHS MpolieciB. BpaxoByroun CKIagHICTh, HEMOBHY BHMBUYEHICTh a 1HOAI 1
HEMOXUIUBICTh ONMHUCYBaTH Ja3epHi IPOIECH METOAOM (DI3UYHOrO MOJICITIOBAHHS,
EMIIIPUYHUN METOJ1 3aJUIIAETHCS OCHOBHUM METOIOM iX MPOEKTYBaHHA Ta omTuMizallii. CaMe ocTaHHE 1
CKJIaJla€ OCHOBHHUI 3MICT Kypcy. Uepes Te, 1110 METOAN MO0y J0BH MaTeMaTUYHUX CTATUCTUYHUX MOJeNeit
0a3yl0ThCcsl B TOMY YHCIHI 1 HA METOAax Teopii MMOBIPHOCTI Ta MAaTeMaTUYHOI CTATHUCTUKH, I[UM BOM
pO3/iJiaM TaKo MPUCBAYEHO MEBHUI Yac B MaTepianax Kypcey. Kpim Toro ciif 3a3Ha4uuTH, 110 METOIH, SKi
BHUBYAIOTHCA B JAHOMY KypCl MarOTh MEBHUU CTYIIHb YHIBEPCAIBHOCTI 1 MOXYTh 3aCTOCOBYBATHCS HE

TEXHOJIOT14H1

TUIBKH JJIS JTa3€PHUX 1 HE TUIBKM ISl TEXHOJOT1i: OyAb SKUH TOCTATHBO CKJIAJHHUM MpOIeC YU CUCTEMA,
BHXI1/IHA XapaKTEPUCTUKA SIKUX MOXE pO3IJIsIIAaTHCS, K BUIIAIKOBa, MOXKe OyTH ONMMCAaHUN B TEpMiHAX i
METOJIaMH, SIKI PO3IIIAAI0THCS B IIbOMY KypCi.

Merta nucuuIIiing: (OpMYBaHHS y CTYACHTIB YSBJIECHb PO MaTeMaTUYHE CTATUCTUYHE MOJETIOBAHHS Ta
OINTUMI3aIliI0 MPOLECIB Ja3epHOi OOpPOOKH Ui MOAANBIIOT0 OCBOEHHS PO3JALIIB OCBITHBOI MPOrpamu
«JlazepHa TexHiKa Ta KOMIT'IOTEPU30BaHi MpouecH (Hi3uKo-TeXHIYHOT 00OpOOKH MaTepialiBy.


http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?g=a8bf5ebe-b00e-4dcf-9aa2-ef0b0773f06d
mailto:kozyriev.oleksii@lll.kpi.ua
mailto:kozyriev.oleksii@lll.kpi.ua

3aBAaHHS TUCIUILIIHY - JATH CTYJCHTaM Cy4YacHi 3HaHHS 1 METO/IU KUTbKICHOTO OIKCY (MOJICTIOBAaHHS) Ta
OIITMMI3allil TEXHOJIOTIYHUX 00 EKTIB Ta CUCTEM.

[IpenMeT MUCIHUILIIHA: METOAM MATEeMATHYHOT'O MOJETIOBAHHS Ta ONTHUMI3allii MPOIECIB Ta CUCTEM 3
BUKOPUCTaHHSAM TEOPii IUTaHyBaHHS €KCIEPUMEHTY Ta €KCIIEPUMEHTAIBHOI ONTUMI3aLlii.

BuBueHHs HaBUaIbHOI IUCHMIUTIHM Tiependadae MiACHICHHS Y CTYJCHTIB KOMIIETEHTHOCTEH,
nepenbadenux OIIl «mWKUHIpUHT 3BaprOBaHHS, Ja3epHUX Ta CIIOPITHEHHX TEXHOJOTIH»  IMEpIIoro
(bakamaBpCHKOTO) PiBHS BUIIOI OCBITH.

3araabHi komnereHTHOCTI (3K)
3K 1 3partHicTh 10 aOCTPaKTHOTO MHUCIICHHS, aHATI3y Ta CHHTE3Y

3K 2 3naHHS Ta pO3yMIHHS IIPEIMETHOI 00JaCTl Ta pO3yMIHHS Ipo(eciiiHOl NiIbHOCTI
3K3 BwmiHHS BUSBISATH, CTAaBUTHU Ta BUPILIYBATU IPOOIEMU

3K 4  3parHiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaLIsIX

3K 6 BwusHaueHicTb 1 HAMOJETIUBICTD OO0 ITOCTABIEHHUX 3aBAaHb 1 B3SITUX 000B’SI3KIB
3K 7 3nmatHiCTh BYUTHCS 1 OBOJIOIIBATH CYYaCHUMH 3HAHHSIMHU

3K9 HaBuuku BUKOpPUCTaHHA 1HQOPMAIIHHUX 1 KOMYHIKAIHHUX TEXHOJOT1H
3K 12 3paTtHicTh 10 TOMIYKY, OOpOOIeHHs Ta aHam3y 1HpopMaIIii 3 pi3HUX JKeper

3K 13  3paTHICTH OLIIHIOBATH Ta 3a0e3I1e4yBaTH SKICTh BUKOHYBAaHUX POOIT

CrnenianbHi (paxosi, npeamerHi) komnereHTHOCTI (PK)
®K 6 3maTHiCTh BUKOHYBATH TEXHIUHI BUMIPIOBAHHSI, OJICP)KYBaTH, aHATI3yBaTH Ta KPUTUIHO
OIIIHIOBATH PE3yJIbTaTH BUMIPIOBAHb
®K 7 3paTHiCTh 3aCTOCOBYBATH KOMII FOTepH30BaHi cucteMu npoektyBanus (CAD),
BupoOHUITBA (CAM), imkenepaux nocuimkeHb (CAE) Ta crierianizoBane NMpUKIaIHE
IporpaMHe 3a0e3MedYeHHs TSl BUPILIECHHS 1H)KEHEpHUX 3aBJIaHb 3 MPUKIAIHOT MEXaHIKU

IIporpamHi pe3yJibTaTu HAaBYAHHSA

PH1 Bubuparu Ta 3acCTOCOBYBATH JIJIsl PO3B’I3aHHS 3a7a4 MPUKIATHOT MEXaHIKU TPUAATHI
MaTeMaTHU4HI METOIU

PH8 3Haru i po3ymiTH OCHOBH 1H(POPMAIIHUX TEXHOJIOT1H, MPpOrpaMyBaHHs, MPAKTUYHO
BUKOPUCTOBYBATH MPUKIIAJAHE IPOTrpaMHE 3a0€3MeUCHHS JUIsI BAKOHAHHS 1HKEHEPHUX
po3paxyHKiB, 00poOkH iH(DOpMaIlii Ta pe3yJIbTaTiB eKCIIEPUMEHTATIBHUX TOCIDKCHb

PH9 3naru Ta po3yMiTH CyMiXHI ray3i (MeXaHiKy piJiUH 1 ra3iB, TEIUIOTEXHIKY,
€JIEKTPOTEXHIKY, €IEKTPOHIKY) 1 BMITH BUSBJISATH MUKIUCIUILTIHAPHI 3B’ I3KH MPUKIAIHOT
MEXaHIKU Ha piBHIi, HEOOX1IHOMY i1 BUKOHAHHSA IHIIMX BUMOT OCBITHBOI MIPOrpaMu

PH 12 HaBuuku npakTUYHOTO BUKOPUCTAHHS KOMIT IOTEPU30BaHUX cucTeM mpoektyBaHHs (CAD),
nigrorosku BupoOHunTea (CAM) Ta imkeHnepHux nociimkens (CAE)

3aB/laHHs BUBYEHHS KPEIUTHOIO MOJIYJIS MOJAIOThCS Y BUIJIAAI CUCTEMH 3HaHb Ta YMiHb, OTPUMaHOIO
JOCBIy 13 3a3HAUEHHM IEBHOTO PiBHA iX CPOPMOBAHOCTI , 110 O3BOJISIE BU3HAYUTH HEOOXIJHUH PIBEHb
OBOJIO/IIHHSA HABUAJIBHUM MaTepiaioM Ta pPO3pOOHUTH 3aco0M JIarHOCTUKM HaBYAIbHUX JOCSITHEHb
CTY/CHTIB.

2. IlpepekBi3NTH Ta NOCTPEKBI3UTH JMCHUILTIHM (MicLe B CTPYKTYPHO-JIOT4Hii cxeMi HABYaHHS
3a BIANOBIIHOI0 OCBITHHOK NMPOrPaMoI0)

Jlisi yCHIITHOTO 3aCBOEHHS MaTepially OCBITHBOIO KOMIIOHEHTY HEOOXiJHI 3HaHHS, AKi OJepKYIOThCS
CTYZIGHTOM Y TOINepeHiX Kypcax: «Buma martematuka» ta «IHpopmaTuka».



3HaHHs, OTPUMAaHI MPU BUBYEHHI JaHOI JUCUUIUTIHM BUKOPUCTOBYIOTHCS CTYJCHTAMHU ITiJ1 4ac MiATOTOBKH
KBaJTiikaitHuX podiT OakaIaBpiB.

3. 3MicT HABYAJILHOI IHCUMILTIHI

Po3pin 1. 3aranbHi BinomocTi 3 Teopii ekcriepuMeHTy

Tema 1.1 ®izuko-xiMiyHI Ta CTATUCTUYHI MOJIEIL

Tema 1.2 Etanu noOy0BH CTATUCTHYHUX MaTeMaTHYHUX MOJIETICH
Tema 1.3 OG'ekT gocHIiKEHb

Tema 1.4 BuGip napametpiB ontumizamii (GyHKmii i)

Tema 1.5 Bubip ¢axTopis, 110 JOCHTIHKYIOThCS

Po3nin 2. EnnemenTn Teopii iMoBipHOCTEH

Tema 2.1 Kom6inatopuka. OcHoBHI koMOiHaTOpHI pyHK1Ii. [TocTaHOBKa 3a/1a4 KOMOIHATOPUKU
Tema 2.2 [lincTaHOBKH, pO3MIILIEHHS, IEPECTAHOBKH, CIIOIyYEHHS

Tema 2.3 Tepminosoris Teopii IMOBIpHOCTEN

Tema 2.4 O6uucieHHs IMOBIpHOCTEN

Tema 2.5 BunaakoBi BeTUYHHM Ta TX PO3MOITIEHHS

Tema 2.6 XapakTepuCTUKH PO3MOIUICHHS BUTIAIKOBUX BETUINH

Tewma 2.7 3aK0oH HOPMAJTBLHOTO PO3MOITICHHS

Po3zain 3. EleMeHTH MaTeMAaTH4YHOI CTATUCTUKHU

Tewma 3.1 BubipkoBwuii MmeTo

Tewma 3.2 3amaui, o Bupinrye BUOIPKOBUN METOT

Tewma 3.3 3amaua CTaTUCTUYHOI TTEPEBIPKH TIMMOTE3

Tewma 3.4 IlepeBipka rinote3 nmpo aucrepcii, kpurepii imepa ta Koxpena
Tewma 3.5 IlepeBipka rinoTes3 mMpo 3aK0H po3noaieHHs, kputepiit [Tlipcona

Po3nain 4. [lonepeaHe niiaHyBaHHA eKCIIEPUMEHTY

Tema 4.1 Metonu Binbopy cyTTeBuX (hakTOpiB

Tema 4.2 MeTonu anpiopHOTo MOJICITFOBAHHS

Tema 4.3 OgHodakTopHUil Ta 6araToGakTOPHUN AUCTIEPCIHHUAN aHaIi3.
Tema 4.4 Meton BunaakoBoro 6anancy. Kpurepiit CTeroieHTa

Tema 4.5 HacuueHi ekcriepuMeHTaIbHI TIJIaHU

Po3pain 5. Meroam miianyBaHHsI eKCIIEPUMEHTY

Tema 5.1 OcHOBHI NOHATTS MJIaHYBaHHS €KCIIEPUMEHTY

Tema 5.2 MeTon HaliMEHIIIMX KBaIpaTiB

Tema 5.3 Kputepii miaHyBaHHsS €KCIIEPUMEHTY

Tema 5.4 IlepenyMoBH perpeciiHOro aHaiizy

Tema 5.5 [Tnanu ans mozeneit nepiroro nopsiaky. [loBHi pakropHi miaHu

Tema 5.6 [IpoGoBuii pakTopHUil eKCrIepUMEHT

Tema 5.7 [Inanu ans kBaapatuyHux Mozenei. LlenTpanbHi komMno3uiiHi mianu bokca ta Xaptii
Tema 5.8 Perpeciituuii anasi3 pe3ynbTaTiB eKCIIEPUMEHTY

Po3ais 6. MeToam ekcnepuMeHTAJbLHOI ONITUMIi3awil

Tema 6.1 ExcriepumeHTanbHa oNTUMI3aIis OJHOMIPHUX 00'€KTIB
Tema 6.2 Meton bokca-Yincona

Tema 6.3 TTocmigoBHAN CUMILIEKC-METOT



4. HaBuaJbHi MaTepiaju Ta pecypcu

1.

baszosa nimepamypa
Kononenko B., HeuaeB B., bepinze T. Teopis mnanyBanns excriepumenty. K. Kongop, 2005 p.,
232 c.
BapkoBcekwii B. Ta in.. Teopis iimoBipHOCTEH Ta MaremaTnyHa cratuctuka. K. LlenTp HaB4ampHOT
miteparypu, 2019, 424 c. 3 i11..
OCHOBM HAyKOBUX JOCHI/DKEHb Ta TEXHIYHA TBOPYICTh: METOIWYHI BKA3iBKH J0 MPAKTUYHUX
3aasaTh Ta JIKP mns crynentiB cremiamizanii «JlazepHa TexHika Ta KOMITHOTEPU30BaHI MPOIECH
¢bizuko-TexHiuyHOi 00poOkm» crerianbHocTi 131 [pukinagna mexanika / Yiman. O.C. Ko3upes, —
K.: HTVYY «KIlIl», 2017. - 25 c.
OcHOBU HAYKOBHUX JIOCHI/KEHb Ta TE€XHIYHA TBOPYICTh: METOAWYHI BKAa3IBKH JI0 CaMOCTIHHOI
poOOTH CTYAEHTIB 1O BMBYEHHS KPEIUTHOIO MOIYJs Ui CTYAEHTIB cremiamiszamii «JlazepHa
TEXHIKa Ta KOMII'IOTEpU30BaHl IpoluecHu (I3UKO-TEXHIYHOI 00poOkm» creuianbHocTi 131
[Mpuknagna mexanika / Yxiana. O.C. Kosupes, — K.: HTYY «KIll», 2017. — 13 c.

Looamxosa nimepamypa
Kozupe O.C., Jlyuenko JI.B. Irepamiiiumii minxigx npu po3B‘s3aHHI 3BOPOTHOI 3ajauyl
terionpoBigHocTi. KommekcHe 3a0e3nedyeHHs] SIKOCTI TEXHOJIOTIYHUX TMPOIECIB Ta CHCTEM:
Matepianu gomnosigeit: y 2 1. — Yepniris : HY «YepHniriBcbka nomitexHika», 2021. Tom 1, ct. 160-
163.

Inghopmayiiini pecypcu

1. Itft.kpi.ua (caiit kadeapu JITDT)
2. campus.kpi.ua (caiit KAMITYC’y)
3. library.ntu-kpi.kiev.ua (caiit HaykoBo — TexHiunoi 6i0mioTeku KIII im. Iropst CikopchKoro)

4. Google Classroom: https://classroom.google.com/u/1/c/IMTY3MjY4AN|MxNjY1

HaBuyaanLHHiT KOHTEHT
5. MeToauka onaHyBaHHSI HABYAJIbHOI JUCHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)
HaBuanbHuii MaTepiana OCBITHROTO KOMIOHEHTY BUKIIAAA€THCS HA 3aHATTAX 3T1THO 31 HACTYITHOIO

CTPYKTyporo (Tabun. 1).

Ta6n. 1. CtpykTypa BUKJIaJaHHS OCBITHBOI'O KOMIIOHEHTY

KinbkicTh roaun

- Y Tomy umcai
Ha3Bu po3aiiiB Ta Tem

paxr.
3aHATTH

Ychoro Jlexmil CPC

Po3nin 1. 3aranbHi BiA0OMOCTi 3 Teopii eKCiepuMeHTy

Tema 1.1 ®iznko-xiMiUHI Ta CTATUCTUYHI MOJEIL 1 1

Tema 1.2 ETanu noGy0BH CTaTUCTHYHHUX
MaTeMaTHYHUX MOJiesIei

Tema 1.3 O0'eKT HOCITIIKEHD 1 1

Tema 1.4 BuGip napametpiB ontumizanii (¢pyHkmii
111J11)

Tema 1.5 BuOip akropis, 1110 JOCTIKYIOTHCS 1 1



https://classroom.google.com/u/1/c/MTY3MjY4NjMxNjY1

Pa3om 3a po3aisiom 1 4 4 0 0
Po3nin 2. EnemenTH Teopii iiMoBipHOCTEH
Tema 2.1 Kombinaropuka. OcHOBHI KOMOiHATOPHI 2 1 1
¢ynkuii. [TocranoBka 3a1a4 KOMOIHATOPUKH
Tema 2.2 [lincTraHOBKH, PO3MILIICHHS, IEPECTAHOBKH, 1 1
CTIOJTYYEHHS
Tema 2.3 TepMmiHoOrist TEOPii KMOBIpHOCTEH 1 1
Tema 2.4 OGuucieHHs IMOBipHOCTEH 4 1 2 1
Tema 2.5 BumaxoBi BeTHUMHH Ta X PO3MOIIICHHS 3 1 1 1
Tema 2.6 XapakTepuCTUKN PO3NOIIICHHS 3 1 1 1
BHIIAIKOBUX BEJTMYNH
Tewma 2.7 3aK0oH HOPMAJTBLHOTO PO3MOIITICHHS 4 1 2 1
Pa3om 3a po3aiziom 2 18 6 8 4
Po3ain 3. EleMeHTH MaTeMATH4YHOI CTATUCTUKH
Tema 3.1 BuOipkoBuii meTof 1 1
Tewma 3.2 3amaui, o BuUpinrye BUOIPKOBUIN METOT
Tema 3.3 3amaya cTaTUCTUYHOT EPEBIPKHU TiNOTE3 1 1
Tema 3.4 [lepeBipka rinotes npo aucnepcii, Kputepii 5 9 5 1
®imepa Ta Koxpena
Tewma 3.5 [lepeBipka rimnoTe3 Mpo 3aK0H 5 2 5 1
posnofauteHHs, kputepii [lipcona
Pa3zom 3a po3aiziom 3 12 6 2
MKP 3 po3ainis 1 — 3 6 2
Po3nain 4. IlonepeaHe miiaHyBaHHA eKCIIEPUMEHTY
Tema 4.1 Metonu Binbopy cyTTeBUX (hakTOpiB 2 1 1
Tema 4.2 MeTonu anpiopHOro MOJCITFOBAHHS 1 1
Tema 4.3 OgnodakropHuil Ta 6araTopakToOpHUI 2 1 1
JTUCTIEPCIHUIN aHai3.
Tema 4.4 Meton BunaakoBoro 6anancy. Kpurepiit 2 1 1
CrtrroneHTa
Tema 4.5 HacuueHi ekciepuMeHTaIbHI IIaHU 2 1 1
Pa3zom 3a po3zaisiom 4 9 4 1
Po3ain 5. MeToau njiaHyBaHHS eKCIIEPUMEHTY
Tema 5.1 OcHOBHI NOHATTS MJIaHYBaHHS 1 1
EKCIIEPUMEHTY
Tema 5.2 Meton HailMeHIITUX KBaApaTiB 4 1 2 1
Tema 5.3 Kputepii miaHyBaHHS €KCIIEPUMEHTY 2 1 1
Tema 5.4 IlepenyMoBH perpeciiHOro aHaiizy 2 1 1
Tema 5.5 Ilnanu 11 MOJEsneN epuIoro MOPsAAKY. 5 2 5 1
[ToBHi (pakTOpHI MIIAHU
Tema 5.6 [IpoGoBuii pakTopHUil eKCIIEpUMEHT 5 2 2 1
Tewma 5.7 [1nanu nis KBaApaTUYHUX MOJETIEH. 5 2 5 1
I{enTpanpHi kKoMno3uIIiiiHI muanu bokca ta Xaptii
Tema 5.8 Perpeciitnuii anasi3 pe3ynbTaTiB 5 2 5 1
EKCIIEPUMEHTY
Pa3om 3a pozaisiom 5 29 12 12 5




Po3ain 6. MeToau ekcriepuMeHTAILHOI ONITHMI3aIiL

Tema 6.1 ExcriepumeHTanbHa ONTUMI3AIIS 9
OJTHOMIPHHX 00'€KTIB

1 1

Tema 6.2 Meron Bokca-Yincona

Tema 6.3 [TocaigoOBHUAIN CUMILIEKC-METO/I

2
1
4

4
1
Pa3om 3a po3aisiom 6 7
6

Moayasna KP - 2

PI'P

15 15

3aJik

14 2 12

Bceboro rogun 120 36 36 48

5.1 JlekuiiHi 3aHATTA

Ne 3/m

Ha3pa Temu sekuii Ta nepesik OCHOBHUX NIUTAHb
(mepeJik TMIAKTHYHHUX 32c00iB, MOCUJIAHHSA HA JiTepaTypy Ta 3aBaanus Ha CPC)

3arajibHi BIIOMOCTI 3 TEOPii €KCIIEPUMEHTY

®Di3uKO-XIMIYHI Ta CTaTUCTU4YHI Mojaeni. Etanm moOynoBHM CTaTUCTUYHUX MaTEeMaTHYHUX
Mozeneil. O6'exT nocnimkenb. Bubip napamerpis ontumizauii (Gynkuii mnii). Bubip dakropis,
10 TOCHTIKYIOThCS

Jlitreparypa: ocnoBHa — [ 1,3], momatkoBa — [2,4].

3aBganHs Ha CPC: IloHATTS aKTHMBHOTO Ta TACHBHOTO EKCIEPUMEHTIB. AHAIITUYHE Ta
CTaTUCTUYHE MojentoBaHHsA. Etamu pimeHHs 3amadi MoJeIOBaHHS 00°€KTy mociimkeHb. Ha
Kl TIMTaHHS TUTAHYBaHHS Ja€ BIANOBIAL Teopis ekcrepuMeHTy? Etamu mmaHyBaHHSA
EKCIIEPUMEHTAIbHUX JTOCHIKeHb. [IOHATTS ,,00°€KT MOCHIKEHb’, MOro BIACTUBOCTI Ta
kiacudikaliiss 3MiHHUX, 110 BU3HAYAIOTh MOr0 CTaH. TWmnu mapaMmeTpiB oNTHMI3ailii, OCHOBHI
BUMOTH 710 HUX. Tunu ¢akropiB. Bumoru 1o obpanux dakropis

EnemenTu Teopii iiMoBipHOCTEH

Kom6inaropuka. OcHoBHI komOiHaTopHi ¢yHKIii. [locTaHOBKa 3agad KOMOIHATOPHUKH.
[TimcTaHOBKH, PO3MIIIIEHHS, IEPECTAHOBKH, CIIOJIydeHHs. TepMiHOJIOTis Teopii HMOBIPHOCTEH.
OOGuuncnenHs WMoOBipHOCTEH. BumaakoBi BeTuYuHM Ta X PO3MOAIICHHS

Jlireparypa: ocHoBHa — [2,5], nomaTtkoBa — [2,4,9].

3apnannsa Ha CPC: Ilpunnunu Binbopy kepoBanux ¢akrtopiB. @opmyna binoma HeioTona.

CkinbKoMa criocobaMu MOYKHA PO3MICTUTH MHOXHUHY 3 " enemenTiB? BumaakoBi BeTMUMHH,
XapaKTePUCTUKH 1X icCHyBaHHs. BiHOMianbHuUil po3nozin. JlokankHa Ta iHTErpajibHa TEOPEMH
Jlannaca. HaiiiiMoBipHime uwnciao BumaAkiB. I[HTerpanpHa Ta nudepeHuiina QyHKIii
posnoaiieHHs. [1oSCHUTH pi3HUIIO MK G1HOMIaJIbLHUM PO3IMOAIJIOM Ta JIOKAJIbHOIO TEOPEMOIO
Jlannaca. HaBecTu mpuKiIagu HECYMICHUX Ta CYMICHUX, HE3aJEKHHX Ta 3aJICKHUX TOIIH.

XapakTepUCTHKH PO3IOIIICHHS BUMAIKOBUX BEIMUUH. 3aKOH HOPMAJIBHOTO PO3MO/IiICHHS
Jlirepatypa: ocHoBHa — [1,3,4,5], nonartkosa — [2,4].

3aBganns Ha CPC: Marematuune OYiKyBaHHS, CepeaHe apuUPMeTHYHe, MejaiaHa, Moja,
JMCTIepCist, CTaHaapTHe BiaxwicHHs. Posmoxminenuss [ayca. Kareropii xapakTepucTHK
PO3MOIiTy BUMAAKOBUX BenuunH. OIIHKU MOJOKEHHS TPyMyBaHHS. PO3MipHICTH aucrepcii.
[TosICHUTH PO3MOBCIOKEHICT HOPMATLHOTO PO3MOIIICHHS, HABECTH TPHUKJIIA TH.

3ajaya CTaTUCTUYHOI MEPEBIPKHU TioTe3
TepmiHosOrist MaT. CTATUCTUKH. 3a/1adi, 10 BUPILIy€e BUOIPKOBUI METOA. YMOBHU JJOCTaTHOCTI
XapaKTepUCTUKU MeHepaIbHOI COBOKYIHOCTI. Bunaiku BUKOPUCTAHHS CTATUCTUYHMX TiMOTE3.




Jlitreparypa: ocnoBna — [1,3,4,5], nogarkosa — [4,9].

3apnanns Ha CPC: IonsaTTs nocmuiny, BunpoOyBaHHs, sBHIIa 4M oaii. HaBeaiTe knacudikario
BuOipok. Ha sikoMy 3akoHI OCHOBaHWI BHOIPKOBHIA METOJ. HAaBEIITh MPUKIAIN CTATUX Ta
HE3MIIICHUX OI[IHOK.

[lepesipka rinore3 npo aucnepcii, kpurepii @imepa ta Koxpena. IlepeBipka rinmores mpo 3akoH
posnoxinenss, kpurepii [lipcona

Jlireparypa: ocnoBna — [1,3,4,5], nogarkosa — [4,9].

3apnanns Ha CPC: OOMexeHHs BUCHOBKIB IIPYU BUKOPUCTAHHI CTATUCTHYHUX TinoTe3. YoMy B
kputepii Dimepa BUKOPUCTOBYIOTh BUIIPABIIeHY aucnepcito? SIkuii ceHc piBHSA 3HAYMMOCTI?
Komn 3amicte kputepiss @imepa BHKOPHCTOBYIOTh KpuTepiii Koxpena? Slki 3amadi MoxHa
BHIINIYBATH 3a ToroMororo kputepis [lipcona?

[lonepenHe niaHyBaHHS €KCIIEPUMEHTY.

Mertoau Bi100py CyTTeBUX (hakTOpiB. MeToau anpiopHoro mozentoBanHsa. OqHopaKkTOpHU Ta
OaraTodaxkTopHUil AucniepciitHuii aHani3. Meroa Bunaakosoro 6anancy. Kputepiit CTbrofeHra.
HacuueHi ekcriepuMeHTalbHI [IJ1aHU

Jlitreparypa: ocuoBna — [1,3,5], nonatkosa — [2,4,7,8].

3aBaanna Ha CPC: Yomy notpibHO BifcitoBaTu ¢aktopu? Yomy MOJentoBaHHS — anpiopHe?
[lepeBaru Ta HemoJiku OYHOI Ta 3a04HOI (QopM onuTyBaHHA. Ha YoMy ocHOBaHMI
JTUCTIEpPCIHUN aHami3? 3 4OT0 CKIIAAETHCS BUTIAJIKOBA TIOMIJIKA JOCTiay? Sk B mucnepciitHomy
aHauti31 (OpMyIIIOEThCS HYJIbOBa rinore3a? ki nepeBaru 0araroakTOpHOTO AMCIIEPCIHHOTO
aHai3y y mopiBHsIHHI 3 omHO(MakTOpHUM? YoMy 11 TOOYT0BM MOJIENI MOYKHA KOPUCTYBATHCS
HaJ HaCMYEHUM IJIaHyBaHHSIM? B KX yMOBaxX MeTOJ BUIAAKOBOIo OanaHcy € e(heKTHUBHUM?
Ertanu merony BumagkoBoro 6agaHcy Mpy CTpaTerii, Mo BITBUTHCS.

Meron wHaliMeHmux KBazipariB. Kpurepii miuaHyBaHHS ekcriepuMeHTy. IlepeaymoBu
perpeciifHoro aHasizy.

Jlitreparypa: ocuoBHa — [3,4,5], nomatkoBa — [2,8].

3aBganns Ha CPC: Ilpusnaduennss MHK. YoMy momryk ekctpemyMy (YyHKITIOHATY Ja€ came
MiHiMyM? Yomy B ominkax koedirienTtiB moaeiai mo MHK BincyTHi cucremaTudni moxuOku?
Yomy dakropu MaroTh komyBatucsa? Il[o Bu3Ha4aroTh KpuTepii onTtuManbHOCTI? Bim voro
3aleKUTh  ONTUMAJBHICTh IUTaHyBaHHSA? YoMy MalOTh BHUKOHYBaTHCS IE€peIyMOBH
perpeciitHoro anamizy? Sk ix mepeBipsitoTh? Kpurepiii BUpIBHIOBAaHHSA. YMOBA €KCTPEMYMY.
Cucrema piBHsHb ["ayca.

[Mnanu nns moxeneit meprioro mopsanky. lloui daktopui mianu. dpoGoBuii (axkTopHHii
excriepuMenT. [Tmanu st kBagpatuaHux Moenei. LlenTpanpHi komno3uiiii mianu bokca ta
Xapti

Jlirepatypa: ocHoBHa — [1,3,4,5], nogarkosa — [4,5,6,7].

3amanns Ha CPC: 1o Take Hacwueni tuanu? Illo take apoGomi perutiku? Komwm cifg
KOPUCTYBAaTUCSI METOAAMU HacHueHoro riaHyBaHHA? Konm 1o muaHy BBOISATBHCS (DiKTHUBHI
3MiHHI? SIKi 3aBJaHHS BUPILIYIOTHCS Ha €Tami IUIaHyBaHHs €KCIepUMeHTy? SIKi BIacTUBOCTI
MaloTh OyTH y IJIaHa JJIs BUBYEHHS 00°€KTIB 3 JiHIKHUMHU 3B s3Kkamu? Sk Oynyerscs [IDE?
Yomy 1OpiBHIOE KIIBKICTh cTyneHiB cBo6oau B [IDE? B yomy nossirae mpuHLIKI 3MILTyBaHHS

oninok koediuientin? [lo3utusHi Ta Heratushi puck JI®E. B sskomy Bunaaky IPE e A —, D —

ta O = onTumansanm? Yomy Bukopucranns [TOE 3 He € onTiMansaum? 3a SKHM TIPHHIIIOM

00uparoThes 3ipKoBi Touku? YMOBU HaGnmkeHocTi muanis 10 1 — onrumansaocTi. Tlopsamok
perpeciitHoro ananizy. OcoOnaMBOCTI BU3HAYEHHS AUCTEpCli TOMHIOK JJIS IUJIAHIB 3 Pi3HOIO
KIUTBKICTIO TIOBTOPHOCTEHA.

MeToau eKCriepUMeHTaNbHOI ONTUMI3aIli.




ExcnepumenTanbpHa onTuMizanis ogHoMipHuX 00'exTiB. Meron bokca-Yincona. IlocmigoBanii
cumIiekc-mMeto1. I'panient 6e3nepepBHoi ¢pyHkuii. Pyx mo rpagienty. [locnigoBHICTE KpOKiB
o meroay bokca-Yincona. 0coOIUBOCTI KPyTOro cXomkeHHs. CUMILICKC, BUIA CHMILICKCIB.
Koopaunaru Beprmz cumiuiekci. [TocaiioBHICTh KPOKIB TP CUMILIEKC-TIIIaHYBaHHI. KpUTepii
JOCSITHEHHS ONITHMYMY.

Jlireparypa: ocnoBHa — [4,5], nomatkosa — [1,3,6,8].

3aBaannsg Ha CPC: UnM BiAPI3HIIOTHCS METOIM ONTUMI3aIlli oqHOMIpHUX 00°€kTiB? Uepes mo
BUHUKJIA Ha3Ba ,,METOJ| KPYTOTO CXOKEHHs? 3BiIKM MOYMHAETHCA PyX MO rpamieHty? Sk
MepeBIpSAETHCS TiMoTe3a 0araToeKCTpeMaabHOCTI? 3a SKUM MPHHIUIIOM MOXYTH OyyBaTHCS
BepmIMHU cuMIuiekca? EmmipuyHa Ta aHajmiTHYHA YMOBHM JOCSTHEHHS ontuMymy. Kpurepiii

3aKIHYEHHS IOIIYKY EKCTPEMYMY.

5.2  Ipaxmuuni 3auammsn
[uxn npakTUYHUX 3aHITh Ma€ LNULTIO 3aKPIMJIEHHS TOJIOBHUX TEM OCBITHBOTO KOMIIOHEHTY, SIKi
3aCBOEHO TEOPETUYHO.

Kinbkict
Ne 3/m Ha3Ba Temu 3aHATTA b ay/l.
TOJUH

Kombinaropuka. OcHoBHI komOiHatopHi  ¢yHkmii. IlocraHoBka 3amad
koMOiHaTopuku. IligcTaHOBKH, PO3MIIIIEHHS, TIEPECTAHOBKHU, CIIOTYyYEHHS.
- Ckinpkoma crioco0aMu MOKHA PO3CTaBUTH Ha oyl 10 pi3HUX KHUT?
- CKUIBKY PI3HHX IIECTU3HAYHUX YHCEN MOXKHA ckiactu 3 mudp 1,1,1,5,5,9?
VY TypHipi GepyTh ydactb 8 komaHJ. CKUIBKH PI3HUX IMPOTHO3IB OO0 2
po3mnoauTy 3 mepuIux MicIlb MOJKHA 3pOOUTH?
CkinpkoMa crmoco0aMu MOXKHAa 3 MHOXKHHHM N €JIeMEHTIB BuOpatm k
€JIEMEHTIB?
- Slke uncio pi3HUX pe3yabTaTiB KHMJIAHHS ABOX KYOHKIB?

-
1

OOGuncnenHs ¥WMoBIpHOCTEH. JlomaBaHHS WMOBIPHOCTEM HECYMICHUX TIOJIM.

JlonaBaHHs IMOBIPHOCTEH CyMiCHUX MMOiH. MHOXKEHHS iiMoBipHOCTel. Dopmyna

bepnymmi. Teopemu Jlamnaca. HaliimoBipHiIe 4nciio HaCTaHHS TOIIN

- B maprii 3 N ngeraneii € n mopapboBannx. BunaakoBo BiOMparoTh m AeTaleH.

2 3HaiTH UMOBIPHICTH TOTO, 110 cepel HuX k — mogapOoBaHo. 2

- Tpwu cTpinblii o OAHOMY pa3y CTPUISAIOTH MO MillleH1. IMOBIPHOCTI BIyUY€Hb: P1,
P2, P3.3HANTH HMOBIPHICTH TOTO, IO B PE3YyJIbTATI B1A0OYA€ThCS X TOMA/IaHb.

- D'panbamii kyOuk kuparoTe N pa3iB. 3HaTH WMOBIPHICTH TOrO, IO IIICTKA
BHII4JIC PIBHO M pa3.

BumankoBi BenMuuMHU Ta X pO3MOMAITICHHS. XapaKTEPUCTHKU PO3MOJIICHHS
BUITAIKOBUX BEITUYHH.
Jiisa naHoi BUOOPKH OIIHUTH MapamMeTpu PO3MOJLTY — MaTeMaTHUHE OYiKyBaHHS

3 My Ta TeOpeTUYHY JUCTIEepPCito s% 3HalTH WMOBIPHICTH TOTO, IO CymMa OYOK 2
npuiiMe 3HadeHHs 3 Jiana3oHy [My-S;My+s]; 3Haiitu foBipumii iHTepBaN IS
ominku My;
3aKOH HOPMaJIbHOTO PO3MOAIICHHS
Jlnst oTpuMaHoro Habopy JaHUX:
- 3HAWTH XapaKTePUCTUKHU PO3MOIIICHHS
4 - 3anucaT JUQEpeHUiIHHUN 3aKOH  pO3MOAUICHHS  (BBaXalOud  HOro 2
HOPMAaJIbHUM )
- 3HAWTH IHTErpaJbHUIN 3aKOH PO3MOIUIEHHS
- noOynyBatu rpadiku ass TupepeHIiHOro Ta iHTerpajtbHOT0 PO3MNOAIICHb
I[lepesipka rinmore3 mpo aucnepcii, kputepii @imepa ta Koxpena
5 Jns 1BOX BHOOPOK TMEpEBIPUTH TiNOTE3y IPO OJHOPIAHICTH JUCHEpCid 3a 2

nonomororo kpurepiiB @imepa ta Koxpena. IlopiBHsTH pe3ynbTaTtu, 3poOUTH
BHCHOBOK BPaxOBYIOUH, 1110 BUOOPKHU OYyJIM OTPUMAaHi OJJHa — Ha IPAJIbHUX KICTKAX,




Ipyra — Ha MOHETax, IPUYOMY B 000X MaTEeMAaTU4YHE OYIKyBaHHS CyMH OYOK TpHU
OJTHOMY BHITPOOYBaHHI 0yJI0 OJJHAKOBHM.

[lepeBipka rimore3 mpo 3aKOH po3noAiaeHHs, Kputepiit [lipcona
Bubopka oTrpuMaHa KMJaHHSM 5 TpalbHUX KicTOK. IlepeBipuTH rimoresy mpo

6 HOPMAJIbHUH PO3IMOALT BUIIAJKOBOI BEJIMYUHU «CyMa OYOK T'PAIbHUX KICTOK» 3a
nonoMororo kpurepis [lipcona, BUKOPUCTOBYIOYH METOIM I'PyIyBaHHS JaHUX 32
nornomororo t-CterofienTa ta npasuia Crepakeca. 3poOUTH BUCHOBOK.
Metomu Binbopy cyTTeBUX akTopiB. MeTonu ampiopHOro MOICITIOBAHHS.
OnnodaxropHuii Ta 6araTohaKTOPHUIA JUCTIEPCIHHUI aHaTi3.

7 Jns oTpuMaHuX TaHUX:
- pO3paxyBaTH JHUCIIEPCIIO B CEPEANHI JOCIHTIIIB
- pO3paxyBaTH JIUCIIEPCIIO MK JIOCHIIaMH
- 3HAWTH PO3paXyHKOBI 3HAUYEHHS KPUTEPIiB Ta 3pOOUTH MPOTHO3 I0A0
3HAYYIIOCTI (aKTOpiB
Meton  BumagkoBoro  Oamancy.  Kpurepiii  Crbrogenta.  Hacuueni
€KCIIEpUMEHTAJIbHI TJIaHu/

8 Jlnst oTpuMaHKMX TaHUX:

- MIPOBECTHU TPyMyBaHHA (HaKTOPiB

- po3paxyBaTH Me/IiaHH Ta MOOYTyBaTH MOJITOH 4acTOT

- 3HAWTH TOYKM LIO0 BUJIUISIOTHCS, 3pOOMTH MPOTHO3 IMOJO 3HAYYIIOCTI
(dakTopiB

Meto HaliMEeHIINX KBaJpaTiB

B pesynbTati Bukonanus 10 qocmifiB, B KOXKHOMY 3 SIKUX OyJIO TIO TPH IIOBTOPHUX

9 CIIOCTEPEIKEHHSI, OTPUMaHl EKCIEpUMEHTAIbHI JaHi. 3a JOMOMOTOI METOIy
HaWMEHIIINX KBAJIPaTiB 3HAUTH ONTHMAJIbHUI allpOKCUMYIOUUH TIOJIIHOM (CTYIIIHb
HE BHIIE 3).

Kpurepii mnanyBanus ekcnepumenTy. [lepeymMoBu perpeciiiHoro aHamsy

10 SIxkum KngTepiﬂM Ol'ITI/IMa.J'II)HOCTi' BIJIIIOBIiA€ HJ:IaH H@E 3"? Illo Take
KOMIO3UIIHHUHN 1aH? SIKi KpuTepii ONTUMAalbHOCTI IUIAHIB €KCIEPUMEHTY BU
3Haere? Y yomy BoHU nossraioth? Illo Take kpurepiii opTOroHaIbHOCTI?
[Tnanu s moaeneit nepuioro nopsaky. IloBHi hakTopHi maaHu
B pe3ynbrari nmpoBeieHHs 0araro)akTOPHOrO €KCIEPUMEHTY 2° OTpUMaHi JaHi.

1q | Hompibmo: .

- MEePEeBIPUTHU TIMOTE3Y PO OAHOPIAHICTH qUcCHepcii

- po3paxyBaTu KoedilieHTH Moieni

- pO3paxyBaTH TUCHEPCIIO MOMIIIOK

JpoGoBuii (hakTOpHUN EKCIIEPUMEHT

B pesynbTati mpoBeneHHs 6aratodakTopHoro excrepumenty 231 orpuMani gami.

12 Hotpiono: . . o
- MePEeBIPUTHU TINOTE3Y MPO OAHOPIAHICTH qUcHepcCii
- po3paxyBaTu KoedilieHTH Moieni
- pO3paxyBaTH TUCHEPCIIO MOMIIOK
LenTpansHuit kKoMno3umiiaui mian bokca
B pesynbrari npoBenenHsa OaratogaktopHoro ekcrnepuMmenty 3a OLIKII Bokca

13 OTpUMaHi nagi. HOTpi6H0: o
- NEPEBIPUTH TIMOTE3Y MPO OAHOPIAHICTE AUCTIEpCii
- po3paxyBaTu KoedimieHTH Mo
- pO3paxyBaTH JUCIIEPCiI0 OMUIIOK
Perpeciituii aHasi3 pe3yibTaTiB €KCIEPUMEHTY
IIpoBecTn 00pOOKY pe3ynbTaTiB aKTUBHOTO 06araroakTopHOro eKCIIepUMEHTY:

14 |- NEPEBIPUTH TIMOTE3Y PO OJAHOPIAHICTE AUCHEepCiT

- po3paxyBaTu KoedimieHTH Mo
- pO3paxyBaTH JTUCHEPCIIO MOMIIIOK




- BU3HAYUTH 3HAYUMICTh KOS(IIIEHTIB MOIEINI

- pO3paxyBaTH ITUCIEPCIIO aIEeKBATHOCTI MOJIEII
- MEPEBIPUTH TIIOTE3Y PO aJEKBATHICTH MOJETI
- pO3paxyBaTH 3IUIIKOBI CYMU

15

MeToau eKCHepUMEHTaNbHOI omTuMizalii. EkcrnepuMmeHTalbHA ONTUMI3AIis
onHoMipHUX 00'ekTiB. Merona bokca-Yincona

Jnist omHOMIpHOTO 00°€KTa, 3aJaHOTO HEJNIHIHOKW (YHKII€I0, TPOBECTH IMOIIYK
MaKCHMMyMYy Ha Bizpi3ky [a,b] 3 TouHnicTiO J.

Jlnst ABOMIpHOTO 00‘€KTa, 3a/JaHOTO HENiHIHHOI (DYHKIII€I0, MTPOBECTH IMOIIYK
MaKCUMYMY Ha 00OMeKeHiil 0071acTi 3 TOYHICTIO J.

6. Camocriiina podora cTryaeHTa

CamocriitHa poOota 3aiimae 40 % uvacy (48 roJ1.) BUBUEHHS JUCLMILIIHY 1 Tepeadayae:

OTIPAIFOBAaHHS JIEKI[IHHOTO MaTepiary, 3HaOMCTBO 3 PEKOMEHI0BAHOIO JITEPATYPOIO;
MIrOTOBKA 10 IPAKTUYHUX 3aHSTh Ta 0(OPMIIEHH] 3BITIB 3a pe3yibTaTaMu pooiT;

MIArOTOBKA 0 ABOX MOJYJIbHUX KOHTPOJIBHUX POOIT (10 8 TOuH);
BUKOHAHHS PO3paxyHKOBO-rpadiuHoi po6oTH (110 15 roaun);

MIITOTOBKA JI0 3aJ1iKOBOi poboTH (12 roauum).

Ne
3/

Ha3Bu TeM i nuTaHb, 10 BAHOCUTHLCSI HA CAMOCTiliHe ONMPALIOBAHHS Ta
MOCHJIAHHS HA HABYAJIbHY JIiTEPaTypy

Kiabk.
TOAUH

1

3araibHi BIIOMOCTI 3 TEOPii EKCIIEPUMEHTY

Jlitreparypa: ocuoBHa — [ 1,3], momatkoBa — [2,4].

3aBnanus Ha CPC: [TIoHATTSI aKkTHBHOTO Ta MACUBHOT'O €KCIIEPUMEHTIB. AHATITHYHE Ta
CTaTUCTUYHE MojemtoBaHHsA. Ertanu pimieHHs 3amadi  MOJAEIIOBAaHHSA 00°€KTY
nociipkeHb. Ha siki muTaHHs TIaHyBaHHS Ja€ BIAOBIIL Teopis ekcriepuMenTy? Etamm
MJIAaHYBaHHS €KCIIEPUMEHTAIBHUX JTOCIKEHb. [IOHATTS ,,00°€KT qOCTIHKEHB’, HOTO
BJIACTUBOCTI Ta KiacudiKailis 3MIHHUX, 110 BU3HAYAIOTh HOTO CTaH. THUIH mapaMeTpiB
ONTHMI3aIlil, OCHOBHI BUMOTH 710 HUX. Tunu ¢akTopiB. Bumoru no oOpanux ¢akropin

EnemenTu Teopii iiMmoBipHOCTEH
Jlitreparypa: ocHoBHa — [2,5], nomaTkoBa — [2,4,9].
3amanus Ha CPC: Ilpunmunu Bigdopy kepoBanux dakropiB. @opmymna biHoma

Herorona. Ckijgbkoma crnoco0aMu MOKHA PO3MICTHTH MHOXHHY 3 /1 enemeHTiB?
BumnankoBi BenUYMHU, XapaKTEPUCTUKH iX ICHyBaHHA. biHOMianbHHMI PO3MOJILIL
JlokanpHa Ta iHTEerpanbHa Teopemu Jlammaca. HalliMOBipHIiIIE YWCIO BHUIIAJKIB.
InTerpanbna ta audepenuiina ¢yHkii po3noAiieHHsA. [losICHUTH PI3HHUIIO MiX
OiHOMIaJILHUM PO3IOJIJIOM Ta JIOKaJbHOK Teopemoro Jlamnaca. HaBectu mpukiaau
HECYMICHHX Ta CYMiCHUX, HE3aJIS)KHUX Ta 3AJICKHUX TOJIIH.

XapakTepUCTHKH  PO3MOIUICHHS BHIAIKOBUX BEJIMYWH. 3aKOH HOPMAJIBHOTO
PO3MOIITICHHS

Jlirepatypa: ocHoBHa — [1,3,4,5], nogarkosa — [2,4].

3aBnanns Ha CPC: Marematudte o4iKyBaHHsI, cepeiHe apuMeTHIHE, MeTiaHa, MOJia,
JMCTIepCis, cTanaapTHe BiaxuneHHs. Po3noainenns ["ayca. Kareropii xapakTepucTuk
pO3MOIily BHUMAAKOBHX BeidudyuH. OIIHKH MOJOKEHHS TpynyBaHHS. Po3MipHiCTh
aucnepcii. TTOSCHUTH PO3MOBCIOKEHICTh HOPMAILHOTO PO3MOIUICHHS, HABECTH
TPUKITAIH.

3amaua CTaTUCTUYHOI IEPEBIPKH TiIOTE3
Jlitreparypa: ocnoBna — [1,3,4,5], nonarkoBa — [4,9].




3apnanns Ha CPC: IlonstTs nmocnmimy, BUIIpOOyBaHHS, sBUINA 4yu monii. HaBemiTh
knacudikamniro Bubipok. Ha sskomy 3akoHI OCHOBaHMA BUOIPKOBUN METOM. HABEMITh
MPUKIIAIN CTATUX Ta HE3MIIIEHUX OLIHOK.

IlepeBipka rinmore3 npo aucnepcii, kputepii @imepa ta Koxpena. [lepeBipka rimores
PO 3aKOH po3MnoaiIeHHs, kputepiit [lipcona

Jlitreparypa: ocuoBna — [1,3,4,5], nogarkoBa — [4,9].

3apnanns Ha CPC: OOMexeHHsI BUCHOBKIB IPH BUKOPHCTAaHHI CTATUCTUYHUX TiMOTE3.
Yomy B kputepii Dimepa BUKOPUCTOBYIOTH BUIIPaBIIEHY Auciiepcito? Skuii ceHc piBHS
3HaunmMocTi? Konm 3amicte kputepis @imepa BUKOPUCTOBYIOTH Kputepiii Koxpena?
SIki 3a1a4i MO>KHA BUPINTYBATH 3a 1ornomMoroo kpurepis [lipcona?

[Tonepeane nmiaHyBaHHS €KCIIEPUMEHTY.

Jlitreparypa: ocuoBna — [1,3,5], nonatkosa — [2,4,7,8].

3aBnanHga Ha CPC: Yomy notpiOHO BiacitoBatu ¢aktopu? YoMy MojaeatOBaHHS —
anpiopue? IlepeBarm Ta HemONIKM OYHOI Ta 3a04HOi QopMm omuryBaHHsA. Ha domy
OCHOBaHUM JUCHEpPCIHHUI aHalli3? 3 YOTO CKJIAJA€ThCs BUIAJAKOBA MOMUIIKA AOCTILY?
Sx B nucnepciiiHoMy aHami3l (QOpPMYIIOEThCS Hy/IbOBa rimore3a? Ski mepeBaru
6araTo(akTOpHOro AMUCIEPCIIHOrO aHaji3y y MOpiBHAHHI 3 oAgHO(pakTopHUM? Yomy
TSt TOOYTOBH MOJIENI MOYKHA KOPHCTYBATHCS HA/I HACHUCHHUM IUIaHyBaHHIM? B sikux
YMOBax METOJ] BHITAJKOBOTO OanaHCy € epekTuBHHUM? ETamm MeToxy BHUIAJKOBOTO
OaslaHCy TIpH CTpaTerii, IO BITBUTHCH.

Merton nHaiimenmux kBajpatiB. Kputepii ninanyBanHs ekcriepumeHTy. IlepenymoBu
perpeciifHOro aHasizy.

Jlitreparypa: ocHoBHa — [3,4,5], nomatkosa — [2,8].

3aBnanus Ha CPC: Ipusnauenns MHK. YoMy momryk ekctpeMymy (hyHKITIOHATY Ja€e
came minimyMm? Yomy B omiakax koedimienTiB moaeni mo MHK BiacyTHI cuctremarnyHi
noxubku? Yomy dakropu wmarore komyBaruca? Illo Bu3HauUawTh KpuUTEpii
onTuManbHOCTI? Bij 4oro 3alieXXUTh ONTHUMAJBHICTH IJIaHyBaHHA? YoMy MaroTh
BHKOHYBATHUCS TEPEIyMOBH perpeciiiHoro anamizy? Ak ix mepeipsitoTh? Kputepiit
BHUpPIBHIOBaHH:. YMOBa ekcTpeMyMy. Cucrema piBHsIHb [ ayca.

[Inanm gys mopmeneit meprioro mopsaky. I[loBai dakropri mianu. JpoGoBwuii
(daktopHuii excriepuMeHT. I[lmaHm 11 KBampaTHyHMX Mozened. lleHTpanbHi
KOMITO3HITiFiHI T1aHu bokca ta XapTimi

Jlirepatypa: ocHoBHa — [1,3,4,5], noxarkosa — [4,5,6,7].

3aBganns Ha CPC: Illo Take Hacuueni mmanu? Illo Take npo6osi pertiku? Komu ciifg
KOPUCTYBAaTUCSI METOJaMM HacH4YeHOro IuviaHyBaHHsA? Konm 10 minaHy BBOJATbCA
¢ikTuBHI 3MiHH1? SIKi 3aBIaHHS BUPINIYIOTHCS HA €Taml IJIaHYBaHHS €KCIIEPUMEHTY?
SIKi BMacTUBOCTI MalOTh OYyTH Yy IJ1aHa 11 BUBYCHHS 00°€KTIB 3 MHIHHUMU 3B sI3KaMu?
Sk Oynyerscs IIOE? YoMy nopiBHIOE KibKicTh cTymneHiB cBoOoau B [IME? B yomy
MOJISITa€ MPUHIMIT 3MIITyBaHHs OLIHOK KoegilieHTiB? [T03UTHBHI Ta HEraTHBHI pUCH

JI®E. B ssixomy Bunaaky JJOE e A—, L= ta G~ onrumansHIM? YoMy BUKOpUCTAaHHS

[IOE 3" He € onrumanbHIM? 3a SKHM MPUHIUIIOM OOMPAIOTHCS 31PKOB1 TOUKH? YMOBHU

HabmkeHocti mianiB g0 ) —ontumansHocTi. Ilopsaok perpeciiiHoro aHamisy.
Ocob6nuBOCTI BHU3HAYEHHS Jucriepcii MOMHJIOK JUIs IUIAHIB 3 PIi3HOKO KUIBKICTIO
IIOBTOPHOCTEH.

MeToau eKCriepuMEeHTaIbHOI OMTUMI3aIli.
Jlitreparypa: ocHoBHa — [4,5], nonatkosa — [1,3,6,8].




3aBmpanns Ha CPC: YuM BiAPI3HSIOTHCS METOJIU ONTHUMI3aIlii OMHOMIPHUX 00°€KTIB?
Yepes 1110 BUHUKIIA HA3Ba ,,METO/ KPYTOTO CXOJUKEHHS? 3BIIKM OYMHAETHCS PyX IO
rpagieaty? Sk mepeBipseThCs rinoTe3a 6araToeKCTpeMalIbHOCTI? 3a SIKUM MPUHITUTIOM
MOXYThb OyJIyBaTucsi BEpIIMHM cuMIUlekca? Emmipyuna Ta aHaliTUYHA YMOBH
JOCSTHEHHS onTUMyMy. Kpurepiii 3akiH4eHHS TOIIYKY €KCTPEMyMY.

IHosiTKa Ta KOHTPOJIb
7. IMoaiTHKA HABYAJIBLHOI JUCHUIIIHU (OCBITHHOI0 KOMIIOHEHTA)
IIpaBuia BiaBigyBaHHS 3aHATH
3rigno [TonoxxeHHs mpo opranizairo ocBitHporo npouecy B KIII im. Iropst Cikopchkoro, CTYyAEHTH MalOTh
[IpaBO Ha BUIbHE Bi/IBIAyBaHHS JEKUIMNHUX 3aHATH (3 J03BOJYy AMPEKTOpa 1HCTUTYTY) Ha TPETHOMY 1
HaCTyIHUX Kypcax y BHUIIAJIKY, KOJIU cepenHiil 6an He meHme 4,0 (HOpMOBaHUH 1HTErpadbHUNA PEUTHHT
crynenta He menire 80%).

IIpaBuia noBeXiHKU HA 3AHATTAX

AKTHUBHICTH CTYJICHTIB Ha JICKIIMHUX Ta TPAKTUYHUX 3aHATTSIX BCUISIKO 3a0X0uyeThesl. [I[poBeieHHs 3aHATh
0a3yeThCcs Ha 3acajax J0OpO3MUIMBOTO MAPTHEPCTBA 3311 JOCATHEHHS METH BUBYCHHS JUCIMIUTIHHU.
Pazom 3 TuM, mpoBeicHHS 3aHATH Ma€ BinoBinaTy Juctumninapaum npaBuiam, ski airoTh B KI1I im. Irops
CikopchKOro.

IIpaBuia 3axucry J1a00paTOPHUX POOIT
He nepenbaueni.

IIpaBuia 3axucTy iHAMBIAYaJILHUX 3aBJAaHb

PoGounii HaBuanpHUY TUIaH Tepeadadae BUKOHAHHS PO3PaxyHKOBO-TpadiuHOT poOOTH, 3aBAaHHS HA SKY
IHIUBIIyaTbHE I KOXKHOTO cTyaeHTa. [licns npeacraBieHHss odpopMiieHoT poOoTH 3 yciMa HEoOXiJHUMHU
po3paxynkamu, PI'P oniHioeTbes 3a KpuTepieM MPaBUIIBHOCTI OTPUMAHUX PE3YJIbTATIB.

IIpaBuia npu3HaAYeHHs 320X04YBAJIbHUX Ta ITPadHUX 0aJ1iB

3aoxouyBaJibHI Ta mTpadHi Oanu He epeadayeHi.

MoaiTnka geAJiaiiHIiB TA NEePeCcKJIATAHb

Jlana moiiTuka perymroerhes [looxkeHHsM mpo opranizaiiro ocBiTHeoro mporecy B KIII im. Irops
Cikopcbkoro, IlomokeHHsSM Tpo cUCTeMy OIliHIOBaHHs pe3ynbTaTiB HaBuaHHsS B KIII im. Irops
Cikopcbkoro, Ilomoxenusm mnpo amensmii B KIII im. Irops Cikopchkoro Tta Oararbma IHIIUMU
JOKYMEHTaMH.

[MosiTka MO0 aKaaeMidHOI 100POYECHOCTI
AxazneMiuHa He1oOpodecHICTh Henmpunyctuma. CucreMa iHIUBIAyaIbHUX 3aBAaHb Ha JaboparopHi Ta PI'P
JI03BOJIsIE MAKCUMAJIbHO YHUKHYTH CIIMCYBaHHS, a YHIKAJIbHICTh 3aBJlaHb JI03BOJISIE YHUKHYTH IUIariary.

8. Buam KOHTPOJII0 Ta PeiiTHHIOBA CHCTEMA OLiHIOBaHHS pe3yJbTaTiB HapyaHHs (PCO)
PeliTuHT cTyneHTa cKiIaaeThes 3 6aiiB, 10 BiH OTPUMYE 3a:
1. Bukonanus MKP.
2. Bukonanus PI'P
3. Ilpaxtuuni 3anstrs NeNe 1,2, 3,7, 8, 15

Cucrema pedTHHrOBHX OaiB Ta KpUTEPIi OLIIHIOBAHHS:



1. MKP. MonynpHa KOHTpOJIbHA POOOTa CKJIAAAETHCS 3 IBOX YACTHH, AKI BiAMOBIAAI0TH IEBHUM
po3ainam kypey (nuB. Tabm.1).
MakcumanbHa KibKicTh 6aniB 3a MKP — 10 éanie.
— TIOBHA BIJMOBIJb, BUIbHE BOJIOAIHHS MartepianioMm — 9-10 6anis,
—  3aJI0BUIIbHA BIATIOBiAb — 6-8 Oavis,
— HEMOBHA BINOBiAbL — 1-5 Oanis
—  He3aJ0BUIbHA BiNOBLb — () bazie
2. PI'P cxmanaerbcs 3 8 3aBIaHb, SIKi OXOILTIOIOTH BECh MaTepiall Kypey 1 € iHIUBIyaTbHUMU JIIS
KO)KHOTO CTY/ICHTA.
3. B omiHroBaHHSA BXOIATh MPAKTUYHI 3aHATTS, TEMH SKHX He moTpamwisitore 10 PI'P. Kpurepii
OI[IHIOBAHHS:
— aKTUBHa po0OTa 3 MO3UTUBHUM pe3yibTaToM — 1 0an X 6 = 6;
— macuBHa pobota — 0 GamiB.

Makec. IIpaBuabHe 3i HegipHni a6o
c . YacTkoBO . .
3aBaanus KIIbKiCTB pilieHHsA 3HAYHUMH BiICyTHI

. . NpaBHJIbHE .
oaJiiB BCiX 3aB/1aHb NoXuOKaMu pillleHHS

3aBaaHHA 1.
O6pobxka
CIIOCTEPEKEHb,
JIOBipYl 1HTEpBaIN

8 7-8 5-6 1-4 0

3aBmanHg 2.
INmotesa mpo 6 5-6 3-4 1-2 0
aucnepcii

3aBmanHg 3.
INimoresa mpo
po3MoALT 12 10-12 7-9 1-6 0
BUIIaJKOBOI
BEJIMYUHH.

3aBmanns 4.
Merox HatMEHIITUX 10 8-10 6-7 1-5 0
KBaJIpaTiB.

3aBganug 5.1

[IBE 22 12 10-12 7-9 1-6 0

3aBgaHus 5.2
OpTtoronanbHui 12 10-12 7-9 1-6 0
LIKII Boxkca.

3aBmanns 6.1
OnruMizaris
meTojoM bokca-
Vincona

12 10-12 7-9 1-6 0

3aBmanns 6.2
Ornrrumizaris 12 10-12 7-9 1-6 0
CUMILIEKC-METOIOM

Pazom 84

MaxkcumaiibHa KiUIbKIiCcTh OaniB — 84.



Po3paxynok mkaum (R) peiiTunry:
Cyma BaroBux 0ajiiB KOHTPOJIBHUX 3aXO/IB MPOTSITOM CEMECTPY CKIIaJIa€:
Rc=16+84=100 6anie

KanengapHuii KOHTPOJIb POBOUTHCS JIBIUl HA CEMECTp, K MOHITOPHHT MTOTOYHOTO CTaHYy BUKOHAHHS
BUMOT cUjadycy.

YMOBH MO3UTUBHOT'O PE3YIbTaTy 3 KaJEHAAPHOTO KOHTPOJIIO.
Jlnist OTpMaHHS «3apaxoBaHO» 3 KAJIEHAAPHOTO KOHTPOJIIO CTYJICHT OBUHEH HaOpaTu He MeHmie 60% Bif
MaKCHMAJIEHO MOKJIMBOTO Oaly Ha MOMEHT KaJIEHIapHOT'O KOHTPOJTIO.

O00B‘A3K0BOI0O YMOBOIO OTPUMAHHS 3aJIIKy € BUKOHAHHS BCIX CEMECTPOBHUX KOHTPOJIbHUX 3aXO/IB..

CryneHT, skuil y ceMecTpi oTpuMaB Ouibiie 60 0aniB, ane 0a)kae MiIBULLIUTH CB1M pe3ysbTat, MOXeE B3ATH
y4acTh Yy 3aJ1IKOBI KOHTPOJIBHINA poOOTi. Y 1IbOMY pa3i OCTATOYHUI pe3yJIbTaT CKIAAA€ThCS 13 OaliB, 110
OTpUMaHI Ha 3a CEMECTp Ta Ha 3aJI1IKOBIM KOHTPOJBHIN poOOTI.

Tabnuist BIAMOBIAHOCTI pEHTUHTOBUX OB OI[IHKAM 3a YHIBEPCHUTETCHKOIO MIKAJIOHO:

Kinvkicms b6anis Ouyinka
100-95 BinminHO
94-85 Hyxe nodpe
84-75 Hobpe
74-65 3a10B1JIBHO
64-60 JlocTaTHBO
Mesnte 60 HeszanosinpHO
He BukoHaHi yMOBH JOIYCKY He nonymeno

9. MonarkoBa iHgopMmallisi 3 TUCHUIIIHHA (OCBITHHOT0 KOMIIOHEHTA)

[TpuOnu3HMI IIepeiK MUTaHb, IKi BUHOCATHCS Ha CEMECTPOBUI KOHTPOJIb
1. Di3uko-xiMidHi Ta CTATUCTUYHI MOJIEN]

Etanu moOy0BY CTaTUCTHYHUX MaTeMaTUYHUX MOJEIEH
O0°eKT noCIiKEeHb
Bubip mapamertpiB ontumizanii (pyHKIIT i)
Bubip daxTopis, 1110 AOCTIIHKYIOTHCS
Komb6inatopuka. OcHOBHI koMOiHaTOpHI ¢yHKuii. [TocTaHOBKa 33124 KOMOIHATOPUKHU
[TizcTaHOBKH, PO3MILIEHHS, IEPECTAHOBKH, CIIOTY4YEHHS
OO6uncnenHs HMOBIpHOCTEH
BumnaakoBi BeIMUUHM Ta IX pO3NOIUIEHHS

. XapaKTepuCTUKH PO3MOAICHHS BUMIAJAKOBUX BETUUNH

. 3aKOH HOPMaJIbHOT'O PO3IMOAIJICHHS

. BubipkoBuii meton

. 3a71aya CTaTUCTUYHOT MEPEBIPKHU TinoTe3

. Ilepesipka rinore3 npo nucnepcii, kputepii @imepa ta Koxpena
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. IlepeBipka rimore3 npo 3aKoH po3nojineHHs, kputepii [lipcona
. Kpurepiii Lllanipo-Binka
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17. Meronu BigOopy CyTTeBUX (haKTOpiB

18. MeTou anpiopHOTO MOJICTFOBAHHS

19. OnnodaxropHuii Ta GaraToakTOPHUI aUCTIEPCIMHUI aHaTi3.
20. Meron BumaakoBoro 6anancy. Kpurepiii CTeloieHTa

21. HacuueHi ekcriepuMeHTaIbHI TIaHH

22. OCHOBHI MTOHATTS IJIAHYBAaHHS €KCIIEPUMEHTY

23. Mero HalMEHIIIMX KBAJPATiB

24. Kputepii rmiiaHyBaHHS €KCTIEPUMEHTY

25. [lepeayMOBH perpeciiHOro aHaiizy

26. [lnanu st moxesnei mepmroro nopsaky. [ToBHI ¢akTopHI TTaHH
27. IpoboBwii (pakTOpHUIT €KCTIEPUMEHT

28. [1nanu ans kBaapaTuyHUX Mozenei. LlenTpanpHi koMmno3umiiHi ianu bokca Ta Xaptoi
29. PerpeciitHuii aHaJi3 pe3ybTaTiB EeKCIIEPUMEHTY

30. ExcniepuMeHTaIbHa ONTUMI3aIlisl OAHOMIPHUX 00‘€KTIB

31. Merox Bokca-VYincona

32. [locnimoBHUI CUMIUIEKC-METO/T

PoGouy nporpamy HaBuYaJIbHOI AMCUHUILTIHM (cui1adyc):
Cxkaaneno ct.. Buki. Kosupes O.C.

YxBaJjieno xadeaporo JlazepHoi TexHiku Ta (Pi3UKO-TEXHIYHUX TeXHOJIOT1H (mpoTokoy Ne 5 Bix
17.11.2023)

Ioromkeno MetoauvHoO KOMiciero [HCTUTYTy MaTepiaigo3HaBcTBa Ta 3BaptoBanHs iM. €.0. [1aTona
(mporoxoa Ne 05/23 Bix 11.12.2023)



