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OBPOBKA JIAHUX TA MOJEJIIOBAHHS IMMPOLIECIB B BIOTEXHOJIOI'TT

Po6oua nporpama HaB4yaabHoi qucuumting (Cunadyc)

PiBeHb BUIIOI OCBiTH
I'any3b 3HaHB
CrneuiajbHicTh
OcBiTHS mporpama
Craryc AMcuMILTiHT
®opMa HABYAHHS

PexBizuTH HABYAJILHOI JMCHMILIIHA

Jpyeuit (mazicmepcokuii)

16 Ximiuna ma 6ioinocenepis

162 «biomexnonoeii ma bioindxcenepis»
OIlII biomexuonoeii

Bubipxosa

3a04Ha

Pik miaroroBkm, 1 xkypc, secnanuu cemecmp

cemMecTp

O0cAr IUCIUILTIHA ECTS 4 (120 200un)

CemecTpoBuii sanix, MKP, /[KP

KOHTPOJIb/ KOHTPOJIbHI

3aX0/1H

Po3kian 3aHAThH Jexyii: 10 200 3a cemecmp; npaxmuuni 3anamms. 6 200 3a cemecmp,
32I0HO pO3K1aA0y

MoBa BUKJIaJaHHSA Vkpaincovka

Indopmanis npo
KepiBHHKA Kypcy /
BHKJIAAA4iB

Jlexuii, npakTu4Hi: K.m.H., doyeum, Kyrxoea Beponixa Cepeiisna,
zhukova.veronika@Ill.kpi.ua

Po3miniennst Kypcy Konx knacy tsdtmaf ( Google classroom)

IIporpama HaBYaJIbHOI IV CHUILTIHA
1. Onmuc HAaBYAJBLHOI AUCHMILIIHY, Il MeTa, NpeAMeT BUBYAHHS TA pPe3yJIbTATH HABYAHHS

CydacHi 010TE€XHOJIOTIYHI BHPOOHHMIITBA IIMPOKO 3aCTOCOBYIOTH OOYHCIIIOBAJIbHY TEXHIKY Ta
pI3HOMaHITHE NMporpamMHe 3a0e3MeyeHHs

B Haymi, 1ocnikeHHs SIBUIL HUISIXOM IX YHUCEBHOIO MOJIETIOBaHHS Ha KOMII'I0Tepax, € OJHUM i3
Cy4YaCHHUX METO/1B IPOBE/ICHHS EKCIIEPUMEHTIB 0€3 3HauHUX BUTpaT. OOpoOKa eKCriepUMEHTaIbHUX JaHUX
3 HACTYIHMM MOJIEJIIOBAHHS MPOLECY - 1€ IHCTPYMEHT JUId €KOHOMIi yacy Ta PeakTHBIB y MOJAIbLINX
JnociipKkeHHss. MaTtemaTuHa 00poOKa 1aHuX y O10TEXHOJIOTII J03BOJISIE IKICHO IIPECTaBUTH PE3YyJIbTaTH
IPOBE/ICHUX EKCIIEPUMEHTIB Ta pOOUTH OOIPYHTOBAHI BUCHOBKHU.

Hapuanpna nucnmmiina «OOpoOka JaHUX Ta MOJIETIOBAaHHS TMPOIECiB B OI0TEXHOJIOTII»
CHpsIMOBaHAa Ha TOTJUOJEHHA 3HaHb y cdepi 3acToCyBaHHS iH(GOpPMAIMHUX TEXHOJOTIH y mpoueci
NPOBEJCHHS O10TEXHOJOTIYHUX JIOCHIKeHb, PO3BUTOK Yy 3/100yBayiB BHILOI OCBITH HABHUYOK 13
BUKOPUCTAHHS Cy4YacHUX LU(POBUX TEXHOJOTIM Ui CTBOPEHHS MPOTHOCTUYHHUX MOJEIEH PO3BUTKY
010JI0T1YHMX MPOLIECIB, a TAKOXK 3HAHOMUTD 13 Cy4aCHUMH CTATUCTUYHUMU MIAXO0AaMHU JUIsl 1IHTepIipeTanii
pe3yJbTaTiB eKCIIEPUMEHTAIBHUX JTOCI1IKEHb.

Merto10 HaBUaIbHOI TUCIUILTIHU € GOPMYBaHHS Y CTYJEHTIB 3JaTHOCTEH 110!

- PO3B’s3aHHS MPAKTUYHUX 33/]a4, OB’ sI3aHUX 3 O10TEXHOJIOTTUHUMH MTPOLIECAMH,

- pO3yMiHHS NPUHIUIIB Cy4YaCHUX METOJIB 00pOOKH JaHUX,

- IPOTHO3YBAaHHS NOJAIBIINX 010TEXHOJIOTIYHHX MPOLIECiB HA OCHOBI OTPUMAHUX JaHUX,

- pO3yMiHHS NPUHIUIIB POOOTHU 3 JaHUMH y cepenoBuii R.

- OTPUMAaHHS NPAKTUYHUX HABUYOK IPU MOJIENIIOBaHHI MPOLECIB Y 610TEXHOIOT1].

- OIIHIOBAHHS aJICKBATHOCTI 1 €(EKTUBHOCTI MAaTEMaTUIHUX MOJIETICH.



OcCHOBHI pe3yJbTaTH HABYAJIbHOI JUCIHILIIHH.

Komnerenmnii :

3IATHICTh BIAOWMpAaTH Ta aHAII3yBaTH PEJIEBAHTHI JlaHi 3a JOMOMOIOI CY4YaCHHUX METOIB
aHaJi3y JaHUX 1 CIEMiai30BaHOTO IPOrPAMHOTO0 3a0€3eUEHHS;

3ATHICTh MiJBUIIYBaTH €(EKTUBHICTh ICHYIOUMX OIOTEXHOJOTIYHHX IPOLECIB Ha OCHOBI
KOMIT'FOTEPHOTO MO/ICTFOBAHHS;

3/IaTHICTH IHTEPIPETYBATH JIaH1 OTPUMaHI ITiJ] 4aC eKCIIEPUMEHTAIbHUX JOCIHIHKEHb,
3aCTOCOBYBAaTH MaTeMaTHYHE MOJICITFOBAHHS MPOIIECIB y O10TEXHOJIOTT;

0o0MpaTH METOIU TUIAaHYBaHHS €KCIICPHMEHTY.

IIporpamHi pe3yJibTaTH HABYAHHSA

BMITH OOHMpATH Ta 3aCTOCOBYBATH HAMOLIBII MPUAATHI METOAM MATEMAaTUIHOTO MOJICITIOBAHHS
Ta ONTHUMI3AIlil IPH pO3pOOJICHHI HAYKOBO-TEXHIYHHUX ITPOCKTIB;

3IHCHIOBATH 3MICTOBY ITOCTAHOBKY 3a]1a4 ONTHMI3allii B Taiy3i 010TexXHOI0rii Ta 610i1HXKeHepii,
o0upaTy MpUAATHI METOIU PO3B’A3yBaHHS TaKUX 3aJ1a4 1 OTPUMYBATH iX PO3B’SI3KH 13 3aJIaHUM
piBHEM TOYHOCTI,;

3aCTOCOBYBATH Cy4YacHI MaTeMaTHYHI METOIH JIJIsl PO3B’SI3aHHS MPAKTHYHUX 33]1a4, [TOB’ I3aHUX
3 IOCHIKEHHSM 1 IPOCKTYBaHHAM O10TE€XHOJIOTIYHHX MPOIIECIB,;

BUKOPUCTOBYBATH BIJIMOBIJIHE MpOrpaMHe 3a0E3MEUYCHHsS Il MOJICIIOBAHHS IPOLECIB Y
010TEXHOJIOTIT;

3a pe3ysibTaTaMUd MOJCIIOBAaHHS BU3HAYATH YMHHUKH MEPEBAKHOTO BIUIMBY Ha IMOBEIIHKY
010TEXHOJIOTIYHHX CHCTEM.

IIpepekBi3uTH TUCHUILITIHHA

I[I/ICI_II/IHJ'IiHa 6a3y€TBCH Ha 3HAaHHAX OTpUMAaHHUX CTYACHTAMU IIpU BUBYEHHI TaKHX I[I/ICI_II/IHJ'IiH, SAK

Ximisl, MaTemartuka, (hizuka, 6iocTaTuCTUKA Ta O10MEeTpis, MeTOIH JOCIIKEHb B O10TEXHOJIOTI1.

Po3nin 1. MeToan o0po0ky ekcriepuMeHTAJBLHUX JaHUX

Tema 1.1. EkciepUMeHT SIK MIpeIMeT AOCHTIIKEHHS.
Tema 1.2. ITonepeanst 00poOKa eKCIIEPUMEHTAIBHUX JTAaHUX
Tema 1.3. BukopucraHHs 3aKOHIB pPO3MOJALTY BMIAIKOBUX BEIMYMH I OOpOOKH

CKCIICPUMCHTAJIIBHUX JAaHUX

Tema 1.4. Bubip kputepiiB 10CTOBIPHOCTI Pi3HMILI B 010TEXHOJIOT{
Tema 1.5. 3acTocyBaHHs perpeciiiHOro aHaii3y pe3yJbTaTiB 010TEXHOJIOTTYHUX JTOCIHIIKEHHSIX
Tema 1.6. OcHOBU MJIaHYBaHHS €KCIIEPUMEHTY

Po3ain 2. OcHOBH MATeMATHYHOTO MO/IEJTIOBAHHSI 0i0TEXHOJIOTIYHUX MpoLeciB

Tema 2.1. OcHOBH MaTeMaTUYHOTO MOJIEITIOBAaHHS 010TEXHOJIOTIYHUX MPOIIECIB
Tema 2.2. Bugu Mopenei, ix kinacudikamis. Bumoru mo Mmoaeneit

Tema 2.3. OcHOBHI eTay MaTEMATHYHOI'O MOJIETIOBAHHS

Tema 2.4. MonemoBarHS 010XIMIYHHUX TIPOIIECIB

3. HaBuaabHi MaTepianu Ta pecypcu

Ba3oBa pexoMen10BaHa JiTepaTypa

1. Komm’rorepue MmopentoBanHs B Oiomorii  /  VYmopsgauku O.B.  Ormo6msa, M.C.

2.

Mipomanaenko, C.O. Kocrepin. — K.: BunaBauunii nentp «Az0yka», 2012. — 120 c.
[Meeup E.A., Kicapin O.0. Komm’rorepHe MozentoBaHHsS (i310JIOTTYHUX CHCTEM JIOAUHHU. —

3amopixoks, 2009. — 175 c.

3. Mamok B. T'., Bop3enkos b. I. MojemoBanHsst B 0101011 Ta MeAMIIHHI. — XapKiB: Hayk.-MeTo1. IEeHTp
BuIl. ocsitu, 2005, — 212 c.

4. Kyspmenko b.B., Jlucenko B.Il. MonentoBanHs TEXHOJIOTIYHUX TMPOIECIB 3 O10JOTIYHUMHU
o6’extamu. — K.: HAYVY, 2002.- 83 c.

5.

Kowmm'toTepna craructuka: miapyunuk / P. €. Maitdbopoaa. — K. : BIII] "KuiBcbkuii yHiBepcuTet”,

2019. - 589 c.
6. 3amaunn B. M. MogemoBanHsa cucteM . KoHcrekT aekui / B. M. 3agauunn, . I'. KoHromenko. —



Xapkis : Bun. XHEYVY, 2010. - 268 c.

7. TopBar A.A., Monnap O.0., MinskoBud B.B. Metonu oOpoOKu eKCriepUMEHTaIbHUX TaHHUX 3
BukopuctanHsM MS Excel: Hapuanpauii nmociOnuk. Ykropon: Bupasuunrso YxxHY “T'oseprna”, 2019. —
160c.

JlonomixkHa JiTepatypa
8. Cratuctnyna 00pobKa ekcriepuMeHTanbHuX qaHux: Hauanpauii mocionuk / O.I1. MensHHUEHKO,
LJI. AAxumenko, P.JI. llleBuenko — bina [{epksa, 2006.— 34 c.

9. Menbanuyk M. J1., Knsuenko O. JI., boponmaii B. B. Exonoris 610J0T19YHHX CHUCTEM: JOBIJIHHK.
Binaung, 2014. 248 c.

10. BacuibeB B. B., Cimak JI. O. MaTemaTtu4He i KOMIT I0TepHE MOJICTIOBAaHHS MIPOIECIB 1 CHUCTEM:
ATpoKcUMalliss CHUTHANIB i3 3acTocyBaHHAM cucremu Mathematica: nasu. moci6. Kuis, 2007. 127 c.

11. TomameBcokuit O. B. KoMmm'toTepHi TEXHOIOTIT CTAaTUCTUYHOT 0OpOOKHM JaHUX: HABY. MOCIOHHK 151
crya. Bul. Haed. 3aki1. / O. B. Tomamescekuii, B. I1. PucikoB.—3anopixks: 3HTY, 2006. — 174 c.

12. Gareth James An Introduction to Statistical Learning with Applications in R / Gareth James, Daniela
Witten, Trevor Hastie, Robert Tibshirani. — Springer, New York, 2013. — 426 p.

Indopmaniiini pecypcu

13. https://cloud.r-project.org/ - nocuaaHHs s 3aBaHTaXKEHHs cepenoBuiie R
14. https://rstudio.com/products/rstudio/download/ - mocwnanus nis 3aBanraxkeHns o6osionku RStudio

MeTtoauka onaHyBaHHsI HABYAJIbHOI THCIUHILTIHA (OCBITHHOI0 KOMIIOHEHTA)

4, JlekuiiiHi 3aHATTH

Ne Ha3zBa Temu siekii Ta nepenik OCHOBHUX MMUTaHb

1 | ExcriepuMenT sik mpeamer pociikeHHst. Ilonsrrs excnepumenty. Kiacudixaiis Buais
eKCIIepUMEeHTaIbHUX Jociikens Kracudikarlis BUMiproBaHb, METOIIB 1 3aC001B BUMIPIOBAHb.
Jlimepamypa: 1,2

2 | [lomepennsi o0podka ekcrnepuMeHTAIbHUX AaHUX. [IpUHIMNHM TpynyBaHHS MEPBUHHUX
eKCIIepUMeHTanbHuX  ganux. OdopMieHHs eJIGKTPOHHUX Tabmuik. Jlimepamypa: 3,4

3 | BukopucTaHHsI  3aKOHIB  pO3MOAITy  BHNAJAKOBHX  BeJMYHUH JUIA  OOpoOOKH
eKCNepPUMEHTAJIBHUX JaHuX. Jlimepamypa: 1,4

4 | Budip xpuTepiis qocToBipHOCTI pisHuui B 6ioTexnouorii. JTimepamypa: 4,5

3acTrocyBaHHs perpeciiiHOro aHaizy pe3y/ibTaTiB 0i0TeXHOJIOTIYHUX J0CTiKEHHAX
Craructuudi rinoresu. Jlimepamypa: 5,6

OCHOBM NJIAHYBaHHS eKCIIEPUMEHTY

OcHOBHI MOHATTS Teopii KMOBIPHOCTEH, OIIHKA JOCTOBIPHOCTI. BUHMKHEHHS Ta CTaHOBJIEHHS
IUTaHYBaHHSI eKcriepuMeHTy. OCHOBHI TOHSTTS IUJIAHYBaHHS eKCIepUMeHTy. I[loBHUIA
(dhakTopHUH ekcriepuMeHT. JpoOoBuil pakTOpHUM eKCIIepUMEHT. Jlimepamypa. 1

5 | OcHOBM MaTeMaTH4YHOI0 MO/IeJIIOBAHHA 0i0TeXHOJIOTIYHUX NMpoLeciB

Matematuuyna Monenb (Bi3UYHOTO 00’ €KTY. IMousarrs Momeni Ta MOAEIIOBAHHS.
Jlimepamypa: 6

Buaun mopnesei, ix kiaacudikanis. Bumorn 10 moaesieit

Amnamitnydi MateMaTi4H1 Mojeii. OcoOIMBOCTI MaTEMATUYHKUX MoOjienel. MareMaTHaH1

MOJIeJIi KIHeTUKH, MoJielb MoHo. Jlimepamypa: 6

OcHOBHI eTanmy MaTeMaTHYHOI0 MOJIeJTI0BAHHSA

Cnocobu ckiIalaHHg MaTeMaTUIHUX Mojenel. EMmipuannii crocid ckimagaHHs MaTeMaTHIHOI
mMozen. Jlimepamypa: 6

5. [IpakTH4Hi 3aHATTA
[Tpu mpoBeAeHHI MPAKTUYHUX 3aHATH CTYAEHTH 3aKPIIUTIOIOTH JIEKLIHHUI MaTepial; po3risaaoTh
MUTaHHS, ONpalbOBaHI CaMOCTIIHO; MOTIHOIIOIOTH Ta PO3IMIMPIOIOTH TEOPETHUYHI 3HAHHS; MPOBOMASTH
TEMaTUYHI JUCKYCIT IMiJl KEPiBHUIITBOM BHKJIa/1aya.

| Ne 3/ ‘ Ha3Ba Temu 3aHSTTS Ta nepesik OCHOBHUX TUTaHb ‘



https://cloud.r-project.org/
https://rstudio.com/products/rstudio/download/

1 [TepBuaHa 00pOOKA EKCIIEPUMEHTAIBLHUX TaHUX 3 BUKOPUCTAHHS €JICKTPOHHUX Tabauie MS
Excel. Jlimepamypa: 7

2 Moga cratuctuyHoro nporpamyBants R.Beegaenns. Ocnosni ¢pynkiii. MKP. Jlimepamypa: 5
3 3aik.

6. Camocriiina po6ora
Camocriiina poboTa CTyAeHTa 0 AMCIHILIIHI BKIIIOYA€E IMIrOTOBKY 10 ayAMTOPHUX 3aHATH (34
rOJMHM), MOAYJIbHOT KOHTposibHOT (2 romuum), JIKP (10 romuu), miaroroBka ao 3amiky (6 roauH) Ta
CaMOCTiiiHe BUBYEHHS IIEBHHUX TEM, IEPEJIK AKUX HABOIUTHCS HIK4e (52 roauH).

- KinbkicTs ronun
Ne 3/m HazBa Temu, 1110 BAHOCUTBCS Ha CAMOCTIITHE ONpalfOBaHHs CPC

1 ImoBipHicHEe MopentoBaHHA. MoOJETIOBaHHS BHIIaIKOBUX MPOIIECIB. 5
Jlimepamypa: 4

2 MoBa cTaTHCTHYHOTO MporpamyBanHs R. OmHOBHUMIpHA OIKCOBa )
cratuctuka. Jlimepamypa: 10

3 Mogsa cratictHuHOro mporpamyBanHs R. OcHoOBHI HMOBIpHICHI 5
posnoninu. Jlimepamypa: 5

4 brokwu, mo 3aGe3neqy10Tb nodynosy mozeni tuny "CMO 3 onHuM 5
npuctpoeM”. 3abe3nedeHHs MPIOPUTETHOTO OOCITYTOBYBaHHS.
Jlimepamypa: 11

5 Monueni Teopii uepr. Jlimepamypa: 2 8

6 IMousarrs iMiTalifHOrO MOIEIIOBAHHSI. Momeill CHCTEM MacOBOIO 8
o6cayrosysannst. [lpunuunu po6otn GPSS World. Enementn noriku
pobotu iHTepupeTaTopa. Jlimepamypa: 9

7 MoBa cTaTHCTHYHOTO TiporpamyBanHs R. Meroau rpadidnoro aHasizy 6
OJTHOBHMIPHHX HaHuX. Jlimepamypa: 7

8 Moga cratucTuyHoro nporpamyBanHs R. TlepeBipka cTaTHCTHYHHX 5
rinores. Jlimepamypa: 6

9 Moga craTucTuuHOrO nporpamyBanss R. Perpecis. Jlimepamypa: 6 5

ITosiTuka Ta KOHTPOJIb
7 IlosiTHKa HABYAJIBLHOI THCHHUILTIHU (OCBITHLOT0 KOMIIOHEHTA)

BinBinyBaHHsi 3aHATH

OO00B’s13k0Be BiJBiAyBaHHS KOHTPOJBHUX POOOT, TOMY IIO HAa HUX HPOBOJATHCS KOHTPOJIBHI 3aXO/AU 3
OIIIHOK 3a SIKUMHU (POPMY€EThCS PEUTUHIOBA OI[IHKA.

IIponymeHi KOHTPOJILHI 3aX01H1

VY pa3i HasgBHOCTI y CTyACHTa JOKYMEHTa, IO BHIIPABJIOBYE HEMOXIIMBICTH CBOEYACHOTO BUKOHAHHS
MOJYJbHOT KOHTPOJIBHOI pOOOTH, HOMY HAJAETHCS MOMJIMBICTD 11 HAITUCATH MPOTATOM THIKHS TICIST HOTO
MIOSIBH HA 3aHATTAX.

Kanennapuuii pyOikHuii KOHTPOJIb

[MpomikHa aTecTamis CTyAEHTIB (#ami — arecralis) € KaJeHIapHUM pPyODKHUM KOHTpoJeM. MeToro
NPOBE/ICHHS aTecTalii € MiJBUILNEHHS SKOCTI HaBYaHHSA CTYJCHTIB Ta MOHITOPUHI BHUKOHAaHHA Tpadika
OCBITHBOTO IPOIIECY CTYICHTAMHU

AxkajiemiuHa 100poyecHiCTh

[TomiTKa Ta MPUHITUIN aKaJIeMIYHO1 ToOpoUYecHOCTI BU3HAYeHi y po3aim 3 Konmekey yecti HarionansHOTO
TEXHIYHOTO yHiBepcuteTy YKpaiHu «KuiBcbkuil mosmiTexHIYHUH 1HCTUTYT iMeHl Iropss CikopchbKoro».
Heranprime: https://kpi.ua/code.

Hopmu eTnyHoi noBeiHku



Hopmu eTruHOi MOBEAIHKY CTYCHTIB 1 palliBHUKIB BU3HaueHi y po3aini 2 Kogekcy uecti HamionansHOTro
TEXHIYHOTO YyHiBepcUTeTy YKpaiHu «KuiBChbKMI MONITEeXHIYHUH IHCTHUTYT iMeHi Iropst CikopchbKoro».
Heranpuime: https://kpi.ua/code.

IIpoueaypa ockap:keHHsI pe3yJbTaTiB KOHTPOJIbHUX 32X0/iB

CTyIeHTH MalOThb MOJJIMBICTH HiAHATH OyIb-fKe NMHUTAHHS, SIKE CTOCYETHCS MPOLEAYPU KOHTPOIBHHX
3aXO0JliB Ta OYIKYBaTH, 110 BOHO OyJie PO3IJISTHYTO 3TiHO 13 Hanepe,] BU3SHAYCHUMHU IPOLEAYPaAMH.

8.Bu/1i KOHTPOJIIO Ta PeITHHIOBA CHCTEMA OiHIOBAaHHs pe3yabTatiB Hapuanus (PCO)

[ToTouHuUit KOHTPOJIB: EKCIPEC-ONUTYBaHHs, KOHTPOJIbHA POOOTA.

CucreMa peiiTHHrOBHX (BaroBux) 0aJjiiB 3aHATH i peTHHIOBHX OLIHOK IO BHIaX KOHTPOJIIO

Ne Buo xonmponio ban Kinvxicmo Cyma banis
1. Ipaxmuuni 3a60anns™ 20 2 40
2. JKP ** 30 1 30
3. MKP*** 30 1 30
Bcvoeo 100

*Oyini08aHH s BUKOHAHHS NPAKMUYHO2O0 3A60AHHSL

Bipne euxonanHs npakmuyHo2o 3a60aHHA, NPABUILHO BUKOHAHI PO3PAXYHKU, OOPMIEHUN NPOMOKOIL
ma 2auboKi i 3MiCmosHi meopemuyni 3nanHsa no memi 3aeoanus — 20 banie

Hesnauni nomunku y npakmuyHomy 3a60aHHI 6 CMAMUCMUYHUX NIOPAXYHKAX AO0 HeOOCMAamHbO
2nub60Ki meopemuyHi 3HaHHs 3a memoio 3aedanusn —13- 19 6anis

Poboma ne 3apaxosana menwe 12 d6anis

** Axicmo euxonanns /[KP:

3ae0anusn 6UKOHAHO Y NOBHOMY 00CA3L, PO3PAXYHKU NPABUTbHI, OOPMAEHHS 36IMY 8i0N0sioae

sumozam — 30 banie

Tomunxa 6 po3paxynkax 00Ho20 3 3a80aHb , HAA8HI NOMUIKU 8 oghopmaeHHi 36imy — 19-29 banu

Poboma ne 3apaxosana menwie 18 o6anu.

*xk - HAxicmv 6UKOHAHHS MOOYILHOI KOHMPOILHOI poOOmU:

no6Ha po3Kpuma Gi0noGiob Ha Mmeopemudni NUMAHH, NOMUIKA 8 OOHOMY MeCmOB8OMY 3A60AHHI -
30 6aunie;

NOMUTIKA 8 KIIbKOX mecmogux 3a60anusx ma (abo) Henoena 8i0noeiob 8 meopemuiHomy 3a60AHHI -
19-29 éaunis;

poboma ne 3apaxosana — menute 18 banis.

Ymoeu oonycky 0o cemecmpogozo konmpon: neobXioHow yM08010 OONYCKY 00 iCNUMY € GUKOHAHHSL
APAKMUYHUX pooim, HanUcamHs Koumponvhoi pooomu, euxonanus /[KP. Cymapna oyinka ne merute 30
oanis.

Cemecmposuii KOHmpoab: icnum.

Exzamenayitina poboma sense coboro 8ionosiov na binem, sakuil micmums y cooi 4 meopemuyHi numauHsi.
Bionogiov na xooicne numanus oyinioemocsi 0-10 banis.

Kpumepii oyintosannsi:

NpasuibHi, NOGHI po3Kpumi 6ionoeioi Ha eci sanumanns - 40 6anie

HOMUNIKU 8 080X 1 Oibule 3aNUMAHHAX, A00 HenoeHi 8i0nosidi 8 08ox 3anumannax - 33-39 banie

nomuikuy 6 3-4 3anumanunx i Henoewi 8ionoeioi 6 3-4 sanumannsax - 25-32 oanu

poboma ne 3apaxosana - 0-24 6anie

Tabauysa 6ionogioHocmi peumuneo8ux 0anié OYiHKaM 3a YHIBepCUMEMCbKOK WKAIO0W0 Ol 342albHO20
peumunzy cmyoeHma:

Kinvkicmo 6anis Oyinka




100-95 Biominno
94-85 Iyoice 0obpe
84-75 Ilobpe

74-65 3aodosinbHo
64-60 Jlocmamnwvo
Menwe 60 Heszaoosinvho
He suxonani ymosu oonycky | He oonyweno

IHumanns 0131 KOHmpoILHOT podomu
1. OxapakTepu3yiTe CydyacHU CTaH IMITAIITHOTO MOJICTIOBaHHS B YKpaiHi Ta 32 KOPJIOHOM.
2. JlaiiTe XapaKTepUCTUKY HOBUX MOB Ta CHCTEM MO/ICITFOBAHHS.
3. Y sxux cdepax 610TEXHOIIOTIT 3aCTOCOBYIOTHCS IMITAIIIHI MOIEI1?
4. HaBeniTh IPUKIJIAU BUKOPUCTAHHS IMITAIIHHIX MOJIEeH y 010 TEXHOJIOT].
5. IIoHATTS MaTEeMAaTHYHOI CXEMH JI03BOJISIE PO3TIISAATH MATEMATHKY HE SIK METOJI pPO3PaxyHKY, a sIK METO/I
MHCJICHHS.
6. OnuIIiTh MOHATTA MaTEMaTHYHA CXEMa.
7. 1o po3yMitOTh il TEPMIHOM MaTeMaTUYHa MOJENIb CUCTEMH.
8. B yoMy mossirae pisHUIS MK MaTeMaTHYHUM Ta (PI3UYHUM MOJICITIOBAHHIM?
9. SIki BIAMIHHOCTI B KJIJACHYHOMY 1 CUCTEMHOMY MiJIX0aX 0 (hi3UKO-MaTeMaTUYHOTO MOJICTIOBAHHS?
10. OcHoBHi eTanu ¢i3UKO-MaTEMATUHIHOTO MOJICTIOBAHHS.
11. B yomy niepeBaru Ta HEJOJIKH aHATITHYHUX Ta CKCIICPUMEHTATLHIUX METOIIB JOCIIKSHHS ?
12. Ha3BiTh OCHOBHI MaCOOOMIHHI MPOLECH, SKI BAKOPUCTOBYIOTHCS Y XapUYOBHX TEXHOJIOTIfAX.
13. SlkumMu pIBHSHHAMH ONHCYETHCSA: MOJICKYJsspHa audy3is, KoHBeKUiHa aAudy3is, KOHBEKLIHHHUHA
MacooOMiH Ha Mexi ¢a3?
14. SIxuit kputepii mo1iIGHOCTI BUKOPUCTOBYETHCS ISl MOACIIOBAHHS MAaCOOOMIHHUX MPOLIECIB?
15. 3a sKuX MpuIyIeHb MOKHa OTPUMATH MOJIEb TUHAMIKH MPOIECY eKCTpaKIii ?
16. Ski i3nuH1 MOKA3HUKU MOYXKHA OTPUMATH 32 pe3yJibTaTaMu 00poOKH 130TepM copOILIii 1ecopOrii?

Ilumanna na icnum
Koedimient CThrofieHTa (Bijl 4OT0 3aJ€KHUTh, 00JaCTh BUKOPUCTAHHS, TIPHKJIAIN BUKOPHUCTAHHS).
[lo Take BUMAKOBA MO/is, BUIAAKOBA BEJIMYMHA (THITH, TPUKIIAJIH).
[TonsTTs KOBipUOi IMOBIpHICTH (HABECTH MPHUKIA[IH, U YOTO 3aCTOCOBYETHCS).
['enepanbHa CyKynHICTb Ta BUOIpKa, 3B 130K MK HUMH. OCHOBHI IIOKa3HUKH, X XapaKTePUCTHKH.
Sk oTpuMaTH penpe3eHTaTUBHY BUOIPKY, HaBEAITh MPUKIIAIH.
Knacudgikanist moxu0ox, IUISIXY 1X YCYHEHHS Ta 3MEHIIECHHS.

No gk~ owdE

CrangapTHa noxuOKa cepeJHbOro y MOPIBHSAHHI 13 CTAaHAAPTHUM BIAXUJICHHSM MIPU BU3HAYEHI
JOBipUoro iHTepBany (HeBU3HAYCHOCTI). [IpuKiIaIu 3aCTOCYBaHHS.

®

Meton HaiiMeHIIUX KBaApaTiB, 001acTh 3acTocyBaHHs. [Ipukianu 3acTocyBaHHS

OnuniTh OCHOBHI NpaBuiIa (OPMYITIOBaHHS CTATUCTUYHUX TinoTte3. HaBeaiTs npukian.

10. 3micT noBipyOro iHTEpBATY, MPUKIAIN 3aCTOCYBAHHS.

11. 3aKOHOMIpPHOCTI HOPMAJILHOTO PO3IOJILTY BHIIAIKOBHX BeIH4HH (3akoH ["aycca, mapamerpn).
12. Meron HaliMEHIIMX KBAAPaTiB JUI 3HAXOKEHHS eKCTpeMyMy (QYHKIII{

13. 3aBmaHHs KOPEJSIIIHHOTO Ta PErpeciiHOTo aHai3Yy.

14. 5Ixi BUCHOBKM MO>KHa 3pOOUTH 3HAI0U1 KoeillieHT Kopensuii Ta nerepminamii. [Ipuknanu.
15. OcHOBHI XapaKTEPUCTUKH JUIsl OMMCY PO3MOALTY BUMIAAKOBUX BETMUNH

16. Kpurepiii ®immepa, 06;1acTh 3aCTOCYBaHHS.



17. OnumriTe anropuT™ JIii IpU BCTAHOBJICHHI BIIMIHHOCTI MiJK CEPEIHIMU 3HAYCHHSIMH JTBOX
BHOIPOK.

18. ITapameTpuuHi KpUTEpli, TPUKIATN

19. HemapametpuuHi KpuTepii, NpuUKIaIu

20. Meroau 0OTHOBUMIPHOI ONTHMI3AIli1, MPUKIIAIH

3ananns na JIKP
3apnanss Ha JIKP nHa BuOip crynenra:
A0o 3a1aua Ha BU3HA4YCHHS (TUIH 32/1a4):
- CepeIHBOT0 3HAYCHHS Y 3HAYHUX BHOIpKaXx;

- UCIIepCii;

- IOBIpYOTO 1HTEpPBAITY.

- IlepeBipku cratuctuunux rimore3 ( Ho - pi=po; Hi- pu#pe. 3Havenss ty= ...., p-value= .....
Omxe, Ha piBHi 3Hauyiocti 0,05 € miacrasu ..... Ho).

AOo BHKOHATH OJHY i3 3alpONOHOBAHUX BIPTyalbHHUX poOIT Ha TwiaTdopmi Labster ms
BIpTyaJbHUX J1a0opaTopiii Ta 1HTEpakTHUBHOI Hayku. /s MHpOXOMKeHHs poOOTH HeoOXigHOo Oyre
BIJIMIOBIZIATH Ha MUATAHHA 1 IEPEXOAUTH HA HACTYIHI eTanu poOoTH. TeopeTHuHni MaTepiai MpUCyTHil Ha
wiatdopmi st KoxkHOT podoTr. Moa miardopmu «Labster» - anriicbka.

PoGouy nporpamy HaBYaJILHOI AUCHUIUIIHE (cHIadyc):
CkJ1aJ1eHo JIOIICHT, K.T.H., Jo1eHT JXykoBa Beponika CepriiBaa

YxBaneHo kadeaporo OioeHepreTuku, OioiHpOpMaTHKH Ta ekobioTexHosorii (mporokoa Ne 18 Bif
25.05.23)

[Toromxeno MeroauuHo panoro dakynsreTy (mpotokon Ne 11 Binx 26.06.2023 )



