QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu o
«KUIBCbKUM MONITEXHIYHUWA IHCTUTYT g
ag imeHi ITOPA CIKOPCbKOIo»

Joindop,
K Mo,

Kadeapa b6ioeHepreTukm,
6ioiHpopmaTuKku Ta
eKobioTexHonorii

OBPOBKA JAHUX TA MOJIAEJIOBAHHA ITPOLECIB B

BIOTEXHOJIOI'TI

Po0oua nporpama HaB4YaJabHOI AucHUILIIHN (Cuadyc)

PiBeHnn BHIIOI oCBiTH
I'any3b 3HaHb
CneniajibHicTh

QOcgiTHs mporpama
Craryc gucuUIIiHA
®opMa HABYAHHS

Pik minroroBku, cemecrp
O0cAar JUCHUILIIHA
CemecTpoBHii KOHTPOJIb/

PekBi3uTH HABYAJILHOI TUCIHUILTIHA

Jpyeuit (mazicmepcoxuii)

16 Ximiuna ma 6ioindicenepis

162 «biomexnonoeii ma bioinsicenepisy
OIlll biomexwnonoeii

Bubipkosa

ouHa(Oenna)

1 xypc, secusanuii cemecmp

ECTS 5 (150 z00un)

icnum, nNUCLMOBULL

KOHTPOJIbHI 3aX011
Po3kaaj 3aHATH Jlekuii: 1 200./muxdeHb; npakmuyHi 3aHAmMms: 1 200./muxcdeHb 32i0H0
pO3Kaady

MoBa BUKJIAJaHHA Ykpainucoka

Indopmanis npo
KepiBHUKA Kypcy /
BHKJIAJa4iB

Jlexuii, mpakTuuHi: x.m.H., doyenm, Kyxosa Beponixa Cepeiigua,
zhukova.veronika@Ill.kpi.ua

Po3mileHHst Kypcy Kox kiacy 4fbgslz ( Google classroom)

IIporpama HaBYAJIbLHOI U CHUILTIHU
1. Onmuc HAaBYAJBLHOI AUCHMILTIHYU, i MeTa, MpeIMeT BUBYAHHS Ta Pe3y1bTATH HABYAHHS

CydacHi 010TE€XHOJIOTIYHI BHPOOHHUITBA IIMPOKO 3aCTOCOBYIOTH OOYMCIIOBAJIBHY TEXHIKY Ta
pi3HOMaHITHE TpOrpamMHe 3a0e3MeUeHHS

B nayi, qocnimKeHHs sIBUIT MUISIXOM 1X YACETHFHOTO MOJICTIOBAHHS HAa KOMIT'IOTEpax, € OJTHUM 13
Cy4acCHUX METO/IiB IPOBEJICHHS €KCIIEPUMEHTIB 06€3 3HauHuX BUTpaT. OOpoOKa eKCIIepUMEHTAIbHUX JaHUX
3 HACTYNTHUM MOJIEIIOBAHHS MPOLECY - L€ IHCTPYMEHT MJi1 €KOHOMIi Yacy Ta peakTHUBIB y MOJANbIINX
JociikeHHss. MaremaTnyHa 00poOKka TaHUX y 010TEXHOJIOTII 103BOJISIE SIKICHO MPEICTABUTH Pe3yIbTaTH
MIPOBEJICHUX €KCIIEPUMEHTIB Ta POOUTH OOTPYHTOBAH1 BUCHOBKHU.

Hapuanpna mucuururina «OOpoOka [JaHMX Ta MOJENIOBAHHS TNPOLECiB B OI0TEXHOJIOTI»
COpsIMOBaHa Ha MOTJIMOJEHHS 3HaHb Yy cdepl 3acTocyBaHHS 1H(OPMALIMHUX TEXHOJIOTIH Yy mpoleci
NpOBEIEeHHS O10TEXHOJOTIUYHUX JIOCTIKEHb, PO3BUTOK Yy 3700yBauiB BHUINOI OCBITM HABUYOK 13
BUKOPUCTAHHS CYYacCHUX HU(PPOBUX TEXHOJOTIH Ui CTBOPEHHS MPOTHOCTUYHUX MOJIENEH pPO3BUTKY
010JIOTIYHMX MPOILIECIB, a TAKOXK 3HAHOMHTH 13 CyYaCHUMU CTATHCTUYHUMH MiAXO0JaMU JUIsl IHTepIpeTartii
pe3yabTaTiB eKCIEPUMEHTATBHUX JTOCTIIKECHbD.

MeTo10 HaBYAIbHOT TUCIUILUIIHY € (OPMYBAHHS y CTYJEHTIB 3/1aTHOCTEH J0:

- pO3B’sI3aHHS MPAKTUYHMX 33/1a4, TIOB’sI3aHUX 3 010TEXHOJOTIYHUMH MTPOIICCAMH;

- pO3yMiHHSI PUHIUIIB CYYaCHUX METO/IB 00POOKH JaHMUX,

- TPOTHO3YBaHHS MOAAIBIINX O10TEXHOJIOTTYHHUX MPOIIECIB HA OCHOBI OTPUMAaHUX JIaHUX,

- PO3YMiHHS MPUHLUIIB poOOTH 3 JaHUMU Yy cepenoBuIli R.

- OTPUMAaHHs MPAKTUYHUX HABUUYOK MPU MOJIEIIOBAHHI IIPOIIECIB Y O10TEXHOJIOTI.

- OI[IHIOBAHHS aJIeKBATHOCTI 1 €(DEeKTHBHOCTI MATEMATHYHUX MOJCIICH.



OCHOBHI pe3yJbTaTH HABYAJIbHOI JHCHHUILIIHH.
3HaHHA

- MareMaTU4HI METOJH IS JOCTIKEHHs O10TeXHOJIOTIYHHUX TPOIIECiB;

- MaTeMaTu4Ha oOpoOka JaHuX y 010TEXHOJIOTI];

- MaTeMaTH4YHE MOJICTIOBaHHS MPOIIECIB y 010TEXHOJIOTI;

- METOJH IJIAaHYBaHHS €KCIIEPUMCHTY;

- KepyBaHHs 010TEXHOJIOTIYHUMH MPOIIECAMH 3a JOIIOMOTOI0 KOMIT FOTEPHOI TEXHIKH.
YMminusn:

- 3aCTOCOBYBATH Cy4YacHI MaTeMaTH4HI METOH ISl PO3B’I3aHHS MPAKTHYHUX 3a7a4, OB’ I3aHUX
3 TOCHIJKEHHSAM 1 POEKTYBaHHAM 010TEXHOJOTIYHUX MPOIIECIB;

- BUKOPHCTOBYBAaTH MaTeMAaTU4HI 3HAHHS JIJIs1 0OPOOKU OTPUMAHUX CKCTICPUMEHTAIBHUX JTaHUX;

- BUKOpPHCTOBYBATH BIJIOBIJHE MpOTpaMHE 3a0€3MEUCHHs] I MOJCIIOBAHHS IIPOLECIB Y
010TEXHOJIOTI;

- 3a pe3yJibTaTaMH MOJICITIOBAaHHS BU3HAYaTH YMHHHUKU TEPEBAXKHOTO BIUIMBY Ha MOBEHIHKY
010TEXHOJIOTIYHUX CUCTEM.

2. TlpepexkBi3uTH TUCHUILTIHH

Jucuurutina 6a3yeThCsl HA 3HAHHSAX OTPUMAHUX CTYJICHTAMHU IPU BHUBUCHHI TaKMX TUCIMILIIH, SK
XiMisl, MaTemMartuka, (bizuka, 610cTaTUCTUKA Ta O10METPisl, METOIN AOCITIKEHb B O10TEXHOJIOT 1.

3. 3MicT HABYAJIBHOI AMCHUAILIIHA

Po3ain 1. MeToaun o0podku ekcriepuMeHTAJIbLHUX JAHUX
Tema 1.1. EkciepuMeHT sIK IpeAMET J1OCIIIKEHHS.
Tema 1.2. ITonepeanst 06poOKa eKCIIepUMEHTAIBHUX JaHUX
Tema 1.3. BukopuctanHs 3aKOHIB pPO3MOJULY BHIAJAKOBUX BEIWYMH JIsI  OOpOOKH
eKCIIEpUMEHTATbHUX JTAHUX
Tema 1.4. Bubip kpuTepiiB 1O0CTOBIPHOCTI Pi3HHULI B O10TE€XHOIOTIT
Tema 1.5. 3acTocyBaHHs perpeciiiHOro aHamui3zy pe3ysabTaTiB 610TEXHOJOTIYHUX JOCITIKEHHSX
Tema 1.6. OcHOBHU IJIaHYBaHHS €KCIIEPUMEHTY
Po3ain 2. OcHOBH MAaTeMATHYHOI0 MOJEJII0BAHHS 0i0TEXHOJIOTIYHUX NPOLECiB
Tewma 2.1. OCHOBY MaTEMaTUYHOTO MOJICTIOBAaHHS O10TE€XHOJIOTIYHUX MPOIIECIB
Tema 2.2. Buaun Mopeneit, ix knacudikanisa. Bumoru g0 moneneit
Tema 2.3. OCHOBHI eTany MaTeMaTUYHOTO MOJIETIOBAHHS

4. HapuaabHi MaTepianu Ta pecypcu

Ba3oBa pexomeHni0BaHa JiTeparypa

1. Komm’'totepue mopnentoBanHs B Oiojorii / Ynopsauuku O.B. Orno6sa, M.C. MipomHuyueHko,
C.O. Kocrepin. — K.: BugaBauuuii nentp «Az0yka», 2012. — 120 c.

2. Ieeup E.A., Kicapin O.0. Komm’totepHe mozentoBaHHS (I310JI0TTUHUX CHCTEM JIOAWHHU. —
3amopixoks, 2009. — 175 c.

3. Mamok B.T'., bop3enkos b. I. MoaentoBanns B 61oi0rii Ta MeauuHI. — XapkiB: Hayk.-mMeTon. eHTp
B, ocBitu, 2005. — 212 c.

4. Kysemenko b.B., Jlucenko B.II. MogentoBanHs TEXHOJIOTIYHHX TMPOIECIB 3 O10JOTTUHUMH
00’extamu. — K.: HAY, 2002.- 83 c.

5. Maii6bopona P.€. "Komir rorepHa craTucTuka - npodeciiiauii crapt'. , 497 p. - 2020

6. 3amauna B. M. MogearoBaHHg cHCTEM : KOHCIEKT yekiiii / B. M. 3agauun, 1. I'. Konromnrenko. —
XapkiB : Bun. XHEY, 2010. — 268 c.

7. TopBar A.A., Monnap O.0., MiabkoBuy B.B. Metoan oOpoOku ekcriepuMEHTaTbHUX NaHUX 3
BukopuctanusimM MS Excel: HaBuanpauii mocionuk. Yxropoa: Bugasuunrso YxkHY “T'oBepma”, 2019. —
160c.

JonmomixkHa JiiTeparypa
8. Cratuctnyna o6poOka ekcriepuMeHTanbHUX qaHux: HaBuansauii nocionuk / O.I1. MenbHIUYEHKO,
I.JI. SIxumenko, P.JI. llleBuenko — bima Ilepksa, 2006.— 34 c.

9. Menpanuyk M. /., Knsuenko O. JI., boponait B. B. Exosorist 6i0J0riYHUX CHCTEM: JOBITHHK.

Binnaung, 2014. 248 c.



10. BacuiibeB B. B., Cimak JI. O. MaTemaTu4He 1 KOMIT I0TepHE MOJICTIOBAaHHS MIPOIIECIB 1 CHUCTEM:

Amnpokcumariisi CUTHaJIIB 13 3acTocyBaHHSAM cucTteMu Mathematica: HaBu. moci6. Kuis, 2007. 127 c.

11. IIpucencekuii FO.I'. CraTrctnuna o6poOKa pe3ynbTaTiB 010J0TUHUX €KCIIEPUMEHTIB. — JJOHEIbK:
IOro-BocTtoxk, 1999. — 210 c.

Indopmaniiini pecypcu

12. https://cloud.r-project.org/ - mocumanHs A 3aBaHTaXEHHs cepepoBuiie R
13. https://rstudio.com/products/rstudio/download/ - mocriianus mis 3aBanTaXkeHHs o0oxoHku RStudio

5. Meroanka onaHyBaHHSI HABYAJbHOI IMCUMILTIHA (OCBITHHOI0 KOMIIOHEHTA)

4. JlekuiHi 3aHATTA

Ne HazBa Temu nexii Ta mepesnik OCHOBHUX MTUTaHb

1 ExcnepumeHnTt sk mnpeamer pociaimkenHs. [lomarts exkcrnepumenty. Kiacudikaris Bumis
eKCIIepUMEHTANBHAX JOCHi[KeHp  Kiacudikariss BUMipioBaHb, METOIIB 1 3acO0iB BHMipIOBaHb.
Jlimepamypa: 1,2

2 Ionepennsi o00po0ka ekcnepUMEHTANbHMX JMaHuX. [IpuHIMIM TpYIyBaHHA IEPBUHHUX
SeKCIIepUMEHTATbHUX  nmaHuX. OQopMiIeHHS  eNeKTPOHHMX TaOmuIk. Jlimepamypa: 3,4

3 Bukopucrannsi 3aKoHiB po3MOJLTy BHNAAKOBHUX BEJHMYHH JJIs1 00POOKH eKCIepUMEeHTAJIbHUX
aaumx. Jlimepamypa: 1,4

4 Bubip kputepiiB nocroBipHocTi pisHuui B 6iotexnodorii. Jlimepamypa: 4,5

5 3acTocyBaHHSA perpeciiiHOro anajisy pe3y/jbTaTiB 0i0TEXHOJIOTTYHUX JOCTiTKEHHAX

Craructnydi rinoresu. Jlimepamypa. 5,6

6 OcCHOBH NJIAHYBAHHS eKCNIEPUMEHTY

OcHOBHI MOHATTS Teopii HMOBIpHOCTEH, OILIHKAa JOCTOBIPHOCTI. BWHHMKHEHHS Ta CTaHOBJICHHS
IUIaHYBaHHs eKcriepuMeHTy. OCHOBHI MOHSTTS IUIaHyBaHHS eKcrepuMmeHTy. lloBHuii dakTopHMit
ekcriepuMeHT. [IpoGoBuii GakTopHmii ekcriepuMeHT. Jlimepamypa: 7

7 OcCHOBM MaTeMAaTHYHOI'0 MO/JCJIIOBaHHA 010TeXHOJIOTIYHHUX NpoLeciB

MarematnuHa Mmozenb (¢izuuHoro o0’ekty. IlomsaTrs mozmeni Ta MoxemtoBaHHS. Jlimepamypa.
6

8 Buau mopeneid, ix kaacudikanis. Bumoru g0 moaedeii
An”anmitnyni MmareMatrudi Mozesi. OcoOIMBOCTI MATEMATHYHUX MOienei. MaTteMaThdHl MOAEi

KIHETUKHU, MOJIesIb MoHo. Jlimepamypa: 6

9 OcCHOBHI eTanu MAaTeMaTHYHOT'0 MO/ EJII0BAHHS

Crioco0u cknaiaHHsT MaTeMaTHYHUX Mozeneil. EmMmipiuanuii crioci ckilaJaHHs MaTeMaTHIHOI MOJIEITI.
Jlimepamypa: 6

5. [IpakTH4Hi 3aHATTA
[Tpu mpoBeAeHHI MPAKTUYHUX 3aHATh CTYAEHTH 3aKPIIIIOIOTH JIEKLIHHUHI MaTepiai; po3risiaoTh
NUTAHHS, ONpalbOBaHI CaMOCTIHHO; MOTJIMOMIOIOTh Ta PO3IMIMPIOIOTh TEOPETUYHI 3HAHHS; MPOBOJSATH
TEeMaTH4YHI JUCKYCIi 1]l KePIBHULITBOM BHKJa/1a4a.

No 3/11 Ha3spa temu 3aHATTS Ta nepeniK OCHOBHHX ITMTaHb

1 [NepBrHHA 00pOOKa EKCIIEPUMEHTALHIX JJAHUX 3 BUKOPUCTAHHS eleKTpoHHuX Tabmmis MS Excel.
Jlimepamypa: 7

2 Bu3HaueHHS CTaTUCTUYHMX XapaKTEpUCTUK BHIIQJAKOBUX BeIMYMH. BifaciB rpyOMB moxmOok
Jimepamypa: 2

Kopexkuisi cTaTHCTUUHUX XapaKTepUCTHK. Jlimepamypa: 5

Oninka Buay QyHKIi1 po3noiny BUIIAAKOBOI BeMMYHHU. Jlimepamypa: 6

Anpokcumallisi eKCIepUMEHTANBHUX JaHUX JiHIHHOIO MapHOIO perpeciero. Jlimepamypa: 10
[epeeipka rinoresu. Jlimepamypa: 9

Moga cTaTUCTHYHOTO TIporpaMmyBanHsa R.Beenenns. Jlimepamypa: 5

Moga cratuctuuHoro nporpamyBants R. OcHoBHi ¢yskuii. Jlimepamypa: 5

Koumponwvna poboma — 2 200

OOV A~ W



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

6. Camocriiina po6ora
CawmocriitHa po0OoTa CTyAeHTa MO JUCIMIUIIHI BKJIIOYA€E MIATOTOBKY 10 ayaUTOpHUX 3aHATh (30
TOJIMHHU ), MOJTYJIbHOI KOHTPOJIBHOT (2 ToAuHuM), miaroroBka 1o icnuty (30 roauH) Ta caMOCTIiiHE BUBYCHHS
MIEBHHUX TEM, TIEPEITIK SKUX HABOJAUTHLCS HUXKYE (52 roauH).

e Kinpkicts ronma
Ne 3/ HasBa Temu, 1110 BAHOCUTBLCS Ha CaMOCTiHHE OIpaIffoBaHHs CPC

1 ImoBipHicHE MopmemoBaHHA. MOJISNIOBAaHHS — BHITAJKOBHUX  IIPOIIECIB. 5
Jlimepamypa: 4

2 MoBa cratucTHUHOTO TmporpamyBanHs R. OpgHoBuMipHa ommcoBa 5
craructuka. Jlimepamypa: 10

3 Moga cratuctTiuyHOro nporpamyBants R. OcHOBHI HMOBIpHICHI pO3MOALIH. 6
Jlimepamypa: 5

4 Brmoku, mo 3abesneuyroTh moOymoBy wmogem Tumy "CMO 3 ogHUM 6
npuctpoem". 3abe3neveHHs MPiOpUTETHOTO OOCITYTOBYBaHHSI.
Jlimepamypa: 11

5 Mogeni teopii uepr. Jlimepamypa: 2 5

6 [onsaTTst imiTauiiHOro MojemoBaHHs. Mogeni CHUCTEM MAacoOBOTO 6
ob0cnyroByBanns. Ilpuniunu pobotm GPSS World. Enementu noriku
poOotu iHTepriperaropa. Jlimepamypa: 9

7 MoBa craTHcTHUHOTO mporpamyBaHHs R. Meronu rpadivunoro anamizy 7
OJTHOBUMIpHUX AaHuX. Jlimepamypa: 7

8 Moga cratictuuHoro nporpamyBanus R. [lepeBipka cTaTUCTHYHHX TIMOTE3. 6
Jlimepamypa: 6

9 Moga craTucTuyHOro nporpamysants R. Perpecis. Jlimepamypa: 6 6

IoniTnka Ta KOHTPOJIB
7.11oniTHKA HABYAJIBLHOI JUCHUILIIHU (OCBITHBOI0 KOMIIOHEHTA)

BinBinyBaHHs 3aHATH

OO00B’s13k0BE BiJBiAYBaHHS KOHTPOJIBHUX POOOT, TOMY IO HAa HUX MPOBOASATHCS KOHTPOJIbHI 3aXOJH 3
OLIIHOK 32 SIKUMH (DOPMY€ETHCSI pEHTUHIOBA OLIIHKA.

IIponymeHi KOHTPOJILHI 3aX011

VY pa3i HasgBHOCTI y CTy/AEHTa AOKYMEHTa, IO BHIIPABIOBYE HEMOXKIUBICTH CBOEYACHOTO BUKOHAHHS
MOJ1yJIbHOT KOHTPOJIbHOI pOOOTH, HOMY HAaJa€ThCSl MOXJIMBICTD 11 HAIUCATH MPOTITOM THOXKHS MicCIs HOTO
TIOSIBH HA 3aHSTTSX.

Kanennapuuii py0ikHuii KOHTPOJIb

[TpoMmixkHa aTecTallis CTYAEHTIB (Jami — aTecTallisl) € KaleHAapHUM pPYOiKHUM KOHTpoiieM. MeToro
MPOBEJICHHS aTecTallii € MiJBUIEHHS SIKOCTI HaBYaHHS CTYACHTIB Ta MOHITOPHHI BHUKOHAHHS rpadika
OCBITHBOTO IMPOIIECY CTYAEHTAMU

AxkaneMiuHa 100pOYeCHICTH

[TomiTrKa Ta MPUHIIMIH aKaIeMIYHO1 T0OpoYecHOCTI BU3HaveHi y po3aini 3 Koaekcy yecti HamionansHOTO
TEXHIYHOTO YyHiBepcuteTy YKpaiHu «KuiBcbkuil mosiTexHiuHUN 1HCTUTYT iMeH1 Iropst CikopchKOroy.
HeranpHime: https://kpi.ua/code.

HopMmu eTrnuHoi noBexiHKHU

Hopmu eTruHOi MOBEAIHKY CTY/AEHTIB 1 palliBHUKIB BU3HauYeH1 y po3zaini 2 Kogekcy yecti HanionansHoro
TEXHIYHOTO YyHiBepcuTeTy Ykpainu «KuiBcbkuil momiTexHiuHuil iHCTUTYT iMeH1 Irops CikopchKOroy.
Heranbnime: https://kpi.ua/code.

IIpouenypa ockap:keHHsI pe3yJIbTATIB KOHTPOJbHUX 3aX0/iB

CryneHTH MaioTh MOXJIMBICTh MITHATH OYy/Ib-sIKe MUTAHHS, SIKE CTOCYETHCS MPOIEAYpPU KOHTPOJIbHUX
3aXO0JiB Ta OUYIKYBaTH, 110 BOHO OyJie PO3TJIIHYTO 3TiAHO 13 Hamepel BU3HAYCHUMU TTPOIICTyPaMH.



8.BuIu KOHTPOJIIO TAa PeITHHIOBA CHCTeMa OL[iHIOBaHHA pe3y.abTaTiB HaBuyaHHs (PCO)

[ToTOouHMIT KOHTPOJIB: EKCIPEC-ONMUTYBAaHHS, KOHTPOJIbHA pOOOTA.
Cucrema pedTUHIOBUX (BAaroBux) 0aiB 3aHATH | PEMTHHIOBUX OLIHOK MO BHJAAaX KOHTPOJIIO

Ne Buo xonmponio ban Kinvxicmo Cyma banis
1. Ipaxmuyni 3a60annsa™ 10 2 20
2. Excnpec-onumyeanus™™ 5 4 20
3. Koumponvna poooma*** 20 1 20
Bcevoeo 60

*OyiHIOBAHHA BUKOHAHHA MPAKMUYHO20 30800HHA:

MosHa 3micmosHa 00roeidsb 3 NPuKAadamu ma noAcHeHHA —9- 10 6anis

MpasunbHa, ane HernosHa 00nogiob abo 3 He3HaYHUMU MoMuaKamu — 7-8 banie

Zonosiob He 3apaxosaHa — meHwe 6 banie

**OuyiHBAHHA eKcrnpec-onumye8aHHA:

lMosHa 3micmoegHa 8i0no8ids 3 NpuKAadamu ma nosicHeHHAMU — 5 6anie

MpasunbHa, ane HernosHa 8idnogids — 3-4 6anu

Ipy6i nomunku y 8ionoegidi — 1-2 6anu.

*** AKicmb BUKOHAHHA KOHMPO/bHOI pobomu:

MoB8HA po3Kpuma 8i0No8idb Ha MeopemuYHi NUMAHHS, MOMUSKA 8 0OHOMY Mecmo8oMYy 3080QHHI -
16-20 6anis;

MOMUIKA 8 KiflbKOX mecmosux 3a80aHHAX ma (ab60) HenosHa 8i0Nogide 8 meopemu4HOMY 30800HHI -
12-16 6anis;

poboma He 3apaxoeaHa — meHwe 12 6asie.

KaneHOapHuii KoHmponws: nposadumecs 08i4i Ha cemecmp HAK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8umMo2 cunabycy. [14 ompumMaHHA «amecmosaHo» 3a fepuwy MomoyHy cemecmposy
amecmauyito Rc >15, 6anu (max 30), 0a1 Opyzoi cemecmpoesoi amecmayii Rc > 30, 6aau (max 60).
Ymoeu 0onycKy 0o cemecmposo20 KOHMpPOo: HeobxiOHOH ymMoeoro 00rnycKy 00 icrnumy € BUKOHAHHSA
NPAakmMu4HuUx pobim, HaNUCaHHA KOHMPoAbHoi pobomu. CymapHa ouiHKa He meHwe 30 basie.
Cemecmposuli KoHmMposb: icnum.

Ek3ameHauilina poboma sense coboro 8i0nogidb Ha binem, Akuli micmume y cobi 4 meopemuyHi
nuMaHHA. Bionosiob Ha KoxdcHe NUMAaHHA ouyiHemMobca 0-10 barnis.

Kpumepii oyiHto8aHHA:

npasusbHi, NOBHI po3kpumi 8idnosioi Ha eci 3anumaHHA - 40 banis

rnomusKu 8 08ox i binbwe 3anumaHHAX, abo HeroesHi 8ionoesidi 8 08ox 3anumaxHAx - 33-39 b6anis
nomusnku 8 3-4 3anumaHHsAX i HerosHi 8idnoeidi 8 3-4 3anumaHHax - 25-32 6anu

poboma He 3apaxosaHa - 0-24 6anis

Tabauysa sionogioHocmi pelimuHaosux 6anis OUIHKAM 30 YHIBepCUMemCcbKOK WKAA0 0418 3020/1bHO20
pelimuHay cmydeHma:

Kinbkicme 6anie OuiHka
100-95 BiomiHHO
94-85 Lyxce 0obpe
84-75 Jlobpe

74-65 3adosinbHo
64-60 LdocmamHbo
MeHwe 60 HeszadosinbHo
He sukoHaHi ymosu donycky |He donyweHo




NMumaHHAa 013 KOHMpoabHOi pobomu
1. OxapakrepusyiiTe CydacHU# CTaH IMITallIfHOTO MOJICTIOBaHHS B YKpaiHi Ta 32 KOPJAOHOM.
2. JlaiiTe XapaKTepUCTUKY HOBUX MOB Ta CUCTEM MOJEIIIOBaHHS.
3.V skux cepax 610TeXHOIOTI] 3aCTOCOBYIOTHCS iMiTaLiiHI MOZAEi?
4. HaeniTh pUKJIaa BUKOPUCTAHHS IMITAIlITHUX MOJIENeH y O10TeXHOJIOT 1.
5. IloHATTS MaTeMaTUYHOI CXEMU JI03BOJISIE PO3TIISIIATH MAaTEMATUKY HE SIK METOJ pO3PAXYHKY, a SIK METO]T
MUCJICHHS.
6. OnuIIiTh MOHATTS MaTeMaTHYHA CXEMa.
7. lllo po3yMitOTh TiJ TEPMIHOM MaTeMaTHYHA MOJIEIb CUCTEMHU.
8. B 4omy nomsrae pizHUI MK MaTEMaTHYHUM Ta (i3UYHUM MOJAETIOBAaHHAM?
9. SIki BIiIMIHHOCTI B KJIJACHYHOMY 1 CHCTEMHOMY IiJIX0/1aX 710 (Pi3MKO-MaTeMaTUYHOTO MOACTIOBAHHS?
10. OcHoBHi eTanu (Hi3UKO-MATEMATUIHOTO MOJICITFOBAHHS.
11. B yomy nepeBaru Ta HeJJOJMIKH aHATITUYHUX Ta €KCIEPUMEHTaIbHUX METO/IIB JOCIIIKEHHs?
12. Ha3BiTh OCHOBHI MacOOOMiHHI MPOLIECH, SIKI BUKOPUCTOBYIOTHCS Y XapUOBUX TEXHOJOT1SIX.
13. Slkumu pIBHSHHSMHU ONUCYETHCSA: MOJEKyNsApHa Oudy3is, KOHBEKIIHHA Iudy3is, KOHBEKIIHHUN
MacooOMiH Ha Mexi (a3?
14. Slkmii xpuTepii MoAIOHOCTI BUKOPHCTOBYETHCS JJIs1 MOJICITIOBAHHS MAaCOOOMIHHHX MPOLECIiB?
15. 3a sKuX MpHITyIIEHh MO’KHA OTPUMATH MOJIENb JUHAMIKA TPOIECY eKCTPAKIii ?
16. Ski i3uuHi MOKAa3HUKK MOXKHA OTPUMATH 32 pe3ybTaTaMu 0OpoOKH i30TepM copOuii necopOrrii?

3amava Ha BU3HAYCHHS (THIH 3a7a4):

- CepeHbOI0 3HAUEHHs Y 3HAUHUX BUOIpKax;

- Iucnepcii;

- IOBIpYOTO 1HTEpBAIY.

- [lepeBipku cratuctuunux rinote3 ( Ho - pa=p2; Hi- pi#pe. 3navenns ty= ...., p-value= .....
OTxe, Ha piBHI 3Hauymocti 0,05 € mifacrasy ..... Ho).

Iumannsa na icnum
Koeoiuient CtprofeHTa (BiJ 40T0 3aJ1€KNUTh, 001aCTh BUKOPUCTAHHS, IPUKJIAIU BUKOPUCTAHHS).
[Ilo Take BUMaKOBa MOJis, BUMIAKOBA BEJINYNHA (TUIIH, IPUKIAIN).
[TousATTS OBipYOi HMOBIPHICT (HABECTH MPUKIIAIHU, TSl HOTO 3aCTOCOBYETHCS).
['enepanbHa CyKymHICTh Ta BUOiIpKa, 3B’ 130K Mk HUMH. OCHOBHI MOKa3HUKH, 1X XapaKTEPUCTUKH.
SIK oTpUMAaTH penpe3eHTaTUBHY BUOIPKY, HaBEAITh MPUKIIA/IH.
Knacudikamist moxubok, HUISIXU X YCYHEHHS Ta 3MEHILIEHHS.

No g k~kowdRE

CrangapTHa NoxuOKa cepeIHbOr0 y MOPIBHIHHI 13 CTAHJAPTHUM BIJIXMJIEHHSM MpU BU3HAYEH]
JIOBIpYOTO 1HTEpBay (HeBU3HAYEHOCTI). [IpuKiIaau 3acTocyBaHHs.

®

MeTton HailMeHIINX KBaApaTiB, 001acTh 3acTocyBaHHA. [Ipukianu 3acTocyBaHHs
OnuniiTh OCHOBHI NpaBuiIa (POPMYITIOBAaHHS CTATUCTUYHUX TinoTte3. HaBeaiTs npukian.
10. 3micT TOBipYOTO iHTEPBAITY, TPUKIIAIHA 3aCTOCYBAHHSI.

11. 3akOHOMIPHOCTI HOPMAJIBHOT'O PO3IMOALTY BUMAIKOBUX BEeIMYHH (3aKkoH ['aycca, mapamerph).

12. Meron HaliMEHIIMX KBAAPaTiB Ul 3HAXOKEHHS eKCTPeMyMy (QyHKIi

13. 3aBaaHHS KOPEIAIMIHHOTO Ta PErPECIHOTO aHaTi3Yy.

14. SIxi BUCHOBKHM MOYKHA 3p0OHTH 3Hat04l KoeilieHT Kopensii Ta nerepminaii. [Ipukmany.

15. OcHOBHI XapaKTEPUCTUKH JJIsI OTTUCY PO3IMOALTY BUMAIKOBUX BEIIMUNH

16. Kpurepiit ®imepa, 06;1acTh 3aCTOCYBaHHS.

17. OnuiiTh aaropuT™ Iii PU BCTAHOBIICHHI BIAMIHHOCTI MIXK CepeIHIMH 3HAYCHHAMH JIBOX
BHOIPOK.

18. IlapameTpuuHi KpuTepii, NpuKIau



19. HenapameTtpuuHi KpuTepii, NpUKIaIun
20. Meronu 0OTHOBUMIPHOI ONITUMI3AIII1, IPUKIAIN

Po0ouy nporpamy HaBYaJIbLHOI AUCHUILIIHM (cHI1a0yC):
CrJ1aieHo JOLeHT, K.T.H., goreHT JKykosa Beponika CepriiBHa
YxBajieno kadeaporo 6ioeHepreTrkH, OioindhopMaTHKu Ta ekobioTexHoorii (mporokon Ne 2 Bim 30.08.2021)

IMoroa:xeno Metoanunoro pagoro dakynsrery (mpotokoa Ne 1 Big 31.08.2021)



