QE HauioHaAbHUI TEXHIYHUI YHiBEpcUTET YKpaiHu
«KUIBCbKUM MONITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»
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OBPOBKA JIAHUX TA MOJEJIIOBAHHS IMMPOLIECIB B BIOTEXHOJIOI'TT

Po6oua nporpama HaB4yaabHoi qucuumting (Cunadyc)

PiBens BuIOI OCBiTH

I'any3b 3HaHB

PexBizuTH HABYAJILHOI JMCHMILIIHA

Jpyeuit (mazicmepcokuii)

16 Ximiuna inoicenepis ma bioindicenepis

CrneuiajbHicTh 162 «biomexnonoeii ma bioindxcenepis»
OcBiTHS mporpama biomexnonoeii

Craryc iucuuMnJiiHu Bubipxosa

dopma HaBYAHHS ouna(oenna)

Pik miaroroBkm, 1 xkypc, secnanuu cemecmp

cemMecTp

O0cAr IUCIUAILTIHA ECTS 5 (150 2o00un)

CemecTpoBuii 3anikl MKPIJIKP

KOHTPOJIb/ KOHTPOJIbHI

3aX0aH

Po3kian 3aHAThH Jexyii: 1,4 200./musicoens; npaxmuuni 3anamms:. 1,6 200./musicoens
32I0HO pO3K1aA0y

MoBa BUKJIaJaHHSA Vkpaincovka

Indopmanis npo
KepiBHHKa Kypcy /
BHKJIAAAa4iB

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

Po3miniennst Kypcy Konx knacy pb57vep ( Google classroom)

IIporpama HaBYaJIbHOI IV CHUILTIHA
1. Onmuc HAaBYAJBLHOI AUCHMILIIHY, i MeTa, NpeAMeT BUBYAHHS Ta pPe3yJIbTATH HABYAHHS

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

B Haymi, 1ocnikeHHs SIBUIL HUISIXOM IX YHUCEBHOIO MOJIETIOBaHHS Ha KOMII'I0Tepax, € OJHUM i3
Cy4acCHHMX METO/I1B IPOBEICHHS EKCIIEPUMEHTIB 0€3 3HauHUX BUTpaT. OOpoOKa eKCriepUMEHTaIbHUX JaHUX
3 HACTYITHUM MOJIEJIIOBAHHS MPOLECY - 1€ IHCTPYMEHT Ul €KOHOMIl Yacy Ta PeakTHUBIB y MOJAIBIINX
JnociipkeHHss. MaTtemaTuHa 00poOKa 1aHuX y O10TEXHOJIOTII J03BOJISIE IKICHO MIPEJICTAaBUTH PE3YJIbTaTH
IPOBE/IEHUX EKCIIEPUMEHTIB Ta pOOUTH OOIPYHTOBAHI BUCHOBKHU.

Hapuanpna nucnmmiina «OOpoOka JaHUX Ta MOJETIOBAaHHS TMPOIECIB B OIOTEXHOJIOTII»
CIpsSIMOBAaHA Ha TOTTMOJEHHA 3HaHb y cdepi 3acTOCyBaHHS 1H(GOpPMAIIMHUX TEXHOJOTIH y mporeci
NpOBEJCHHS O10TEXHOJOTIYHUX JIOCHIPKEHb, PO3BUTOK Yy 3/100yBayiB BHINOi OCBITH HAaBUYOK 13
BUKOPUCTAHHS Cy4YacHUX LU(POBUX TEXHOJOTIM Ui CTBOPEHHS MPOTHOCTUYHHUX MOJEIEH PO3BUTKY
010JIOT1YHUX MPOLIECIB, a TAKOXK 3HAHOMUTH 13 Cy4aCHUMHU CTATUCTUYHUMU MIAXOAAMHU IS 1IHTepIipeTanii
pe3yJbTaTiB €KCIIEPUMEHTAIBHUX JTOCI1IKEHb.

Merto10 HaBUaIbHOI TUCIUILTIHU € GOPMYBaHHS Y CTYJEHTIB 3JaTHOCTEH 110!

- PO3B’s3aHHS NPAKTUYHUX 33]a4, OB’ s13aHUX 3 O10TEXHOJOTTYHUMHU MTPOLIECAMH,

- pO3yMIHHS NPUHIMIIB Cy4YaCHUX METO/IB 00POOKH JaHMUX,

- IPOTHO3YBAaHHS NOJAIBIINX 010TEXHOJIOTIYHHUX MPOLIECiB HA OCHOBI OTPUMAHMX JIaHUX,

- pO3yMIHHS NPUHIUIIB POOOTH 3 JaHUMHU y cepenoBuii R.

- OTPUMAaHHS NPAKTUYHUX HABUYOK IPU MOJIENIOBaHHI MPOLECIB Y 610TEXHOJIOT1].

- OIIHIOBAHHS aJICKBATHOCTI 1 €(EKTUBHOCTI MAaTEMaTUYHUX MOJIETICH.



OcCHOBHI pe3yJbTaTH HABYAJIbHOI JUCIHILIIHH.
Kommnerenuii :

- 3JaTHICTh BIAOWMpAaTH Ta aHaNi3yBaTH pPENIEBAaHTHI JaHi 3a JIONMOMOTOI CY4YaCHHUX METOIB
aHaJi3y JaHUX 1 CIEMiai30BaHOTO IPOrPAMHOTO0 3a0€3eUEHHS;

- 3JaTHICTh MiJBUINYBaTH €(PEKTUBHICTh ICHYIOUMX OIOTEXHOJOTIYHHX IPOIECIB HAa OCHOBI
KOMIT'FOTEPHOTO MO/ICTFOBAHHS;

- 3JaTHICTb IHTEPHPETYBATH JIaH1 OTPUMaHI IiJ] 4aC eKCIIEPUMEHTAILHUX JOCIHIKEHb,

- 3aCTOCOBYBAaTH MaTE€MaTHYHE MOJICIIOBAHHS MPOIECIB y 010TEXHOJIOTI;

- 0o0upatu METO/H TUIaHYBaHHS €KCIICPHMECHTY.

IIporpamHi pe3yJibTaTH HABYAHHS .

- BMITH OOMpATH Ta 3aCTOCOBYBAaTH HAHOUIBII MPHUIATHI METOIM MAaTEMATHYHOTO MOJICTIOBAHHS
Ta ONTHUMI3AIlil TPH pO3pOOJICHHI HAYKOBO-TEXHIYHHUX ITPOCKTIB;

- 3IIHCHIOBATH 3MICTOBY OCTAHOBKY 3a/1a4 ONTHUMI3allil B raimy3i 010TeXHOIOrii Ta 6i0iHXKeHepii,
o0upaTy MpUAATHI METOIU PO3B’A3yBaHHS TaKUX 3aJ1a4 1 OTPUMYBATH iX PO3B’SI3KH 13 3aJIaHUM
piBHEM TOYHOCTI,;

- 3aCTOCOBYBATH Cy4YaCHi MaTeMaTHYHI METOJIH JJIsl PO3B’SI3aHHS MPAKTHYHUX 3a]1a4, [TOB’ I3aHUX
3 TOCHIJKEHHSM 1 IPOCKTYBaHHSIM O10TE€XHOJIOTIYHUX MPOIIECIB,;

- BHUKOPHUCTOBYBATH BIJINOBIJHE NpOrpaMHE 3a0e3MeueHHs Ui MOJCIIOBAHHS IMPOIECIB Y
010TEXHOJIOTIT;

- 3a pe3yJIbTaTaMHU MOJICIIOBAaHHS BHU3HAYATH YUHHHUKH TEPEBAXKHOTO BIUIMBY Ha IOBEIIHKY
010TEXHOJIOTIYHHX CHCTEM.

2. TlpepekBi3uTH THCHUTLTIHH

Jucnurutina 0a3yeTbesi Ha 3HAHHAX OTPUMAHUX CTYACHTAMH MPHU BUBYCHHI TaKUX JAMCLUILIIH, SK
XiMisl, MaTeMarturka, (i3uka, 610cTaTHCTUKA Ta O10METPisl, METOIN AOCTIKEHb B O10TEXHOJIOT1.

3. 3MicT HABYAJBHOI AMCHUILIIHI

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 BEIMYUH I O0OpOOKHM
EKCITIEPUMEHTAIILHUX JTAHUX
Tema 1.4. Bubip kputepiiB 10CTOBIPHOCTI Pi3HMILII B 010TEXHOJIOT1{
Tema 1.5. 3acTocyBaHHs perpeciiiHOro aHaii3y pe3yJbTaTiB 010TEXHOJIOTTYHUX JTOCIHIIKEHHSIX
Tema 1.6. OcHOBH IJIaHYBaHHS €KCTIEPUMEHTY
Po3ain 2. OcHOBH MATEeMATHYHOTO MO/IEJTIOBAHHSI 0i0TEXHOJIOTIYHUX MpoLeciB
Tema 2.1. OcHOBH MaTeMaTUYHOTO MOJIETIOBAHHS 010TEXHOJIOTIYHUX MPOIIECIB
Tema 2.2. Bugu Mopenei, ix kinacudikamis. Bumoru mo Mmoaeneit
Tema 2.3. OcHOBHI eTay MaTEMATHYHOI'O MOJIETIOBAHHS
Tema 2.4. MoaemoBaHHS 010XIMIYHHUX TIPOIIECIB

4. HapuyaabHi MaTepiaiu Ta pecypcu

ba3oBa pexomengoBaHna Jiteparypa

1. Komm’'torepae mozemoBanus B Oiojorii / Ymopsauuku O.B. Orno6ns, M.C. MipoIHHYeHKO,
C.O. Kocrepin. — K.: BunaBuuunii nentp «As0yka», 2012. — 120 c.

2. lBenp E.A., Kicapin O.0. Komn’'torepHe mojemtoBaHHS (i3i0JOTIYHUX CHCTEM IIOAWHU. —
Zamopixoks, 2009. — 175 c.

3. Mamok B. I'., bop3enkos b. I. MozaentoBansst B 6ioorii Ta MeAuIMHI. — XapKiB: Hayk.-MeToa. IeHTp
BuI. ocsity, 2005. — 212 c.

4. Kyspmenko b.B., Jlucenko B.II. MopentoBaHHsS TEXHOJOTIYHUX MPOIECIB 3 O10JIOTTYHUMU
00’extamu. — K.: HAYVY, 2002.- 83 c.

5. Kowmm'torepHa cratuctuka: niapyynuk / P. €. Maiibopona. — K. : BIIL] "KuiBchkuii yHiBepcutet”,
2019. - 589 c.

6. 3amaunn B. M. MogemtoBanHsa cucteM . KoHcrekT aekuii / B. M. 3agauns, . I'. KoHromenko. —



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

7. TopBar A.A., Momnap O.0., MinskoBud B.B. Metonu oOpoOKM eKCIIEpUMEHTaIbHUX JTaHHUX 3
BukopuctanHsM MS Excel: Hapuanpauii nmociOnuk. Ykropoa: Bupasuunrso YxxHY “T'oseprna”, 2019. —
160c.

JlonomixkHa JiTepatypa
8. Cratuctruna 00poOKka ekcriepuMeHTanbHuX ganux: Hapuanpamii mocionuk / O.I1. MenbHU4EHKO,
LJI. AAxumenko, P.JI. llleBuenko — bina [{epksa, 2006.— 34 c.

9. Menbanuyk M. J1., Knsuenko O. JI., boponaii B. B. Exonoris 610J0T19HUX CHUCTEM: JOBIJIHHK.
Binaung, 2014. 248 c.

10. BacuibeB B. B., Cimak JI. O. MaTemaTu4se i KOMIT I0TepHE MOJICTIOBAHHS MIPOIIECIB 1 CHUCTEM:
ATpoKcUMalliss CHUTHANIB i3 3acTocyBaHHAM cucremu Mathematica: nasu. moci6. Kuis, 2007. 127 c.

11. TomameBcrkuii O. B. Komn'toTepHi TEXHOJIOTIi CTATUCTUYHOT OOPOOKH JaHUX: HABY. MOCIOHUK IS
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

12. https://cloud.r-project.org/ - nocuaaHHs s 3aBaHTaXKEHHs cepenoBuiie R
13. https://rstudio.com/products/rstudio/download/ - mocwnanus nis 3aBanraxkeHus o6osiouku RStudio

5. MeToanka onmaHyBaHHSA HABYAJIbHOI IMCIHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

4, JlekuiiiHi 3aHATTH

Ne Ha3zBa Temu siekii Ta nepenik OCHOBHUX MMUTaHb

3/n
1 | ExcriepuMenT sik mpeamer pociikeHHst. Ilonsrrs excnepumenty. Kiacudixaiis Buais

eKCIIepUMEeHTaIbHUX Jociikens Kracudikarlis BUMiproBaHb, METOIIB 1 3aC001B BUMIPIOBAHb.

Jlimepamypa: 1,2

Ilonepennsi o0podka ekcnepuMeHTAIbHMX AaHUX. [IpUHIMNM TpynmyBaHHS MEPBUHHUX

eKCIIepUMeHTANbHUX  JaHuX. OdbopMieHHs]  elNeKTpOHHUX Tabnuile. Jlimepamypa: 3,4

BukopucrtanHsi  3aKOHIiB  pO3NOALTY BHIAJAKOBHX BeJHYMH I 00poOku

eKCNepPUMEHTAJIBHUX JaHuX. Jlimepamypa: 1,4

Buo6ip kpurepiiB focToBipHOCTI pi3HuLi B OioTexHouoril. /limepamypa: 4,5

3acTocyBaHHs perpeciiiHoro aHaJgizy pe3y/abTaTiB 0i0TeXHOJIOTIYHUX JOCTIZKEHHAX

Craructunudi rinoresu. Jlimepamypa: 5,6

OCHOBH IJIAHYBAHHSI eKCIIEPUMEHTY

OcCHOBHI NOHATTS Teopii KMOBIpHOCTEH, OLIIHKA JOCTOBIPHOCTI. BUHUKHEHHS Ta CTaHOBJICHHS

TUTaHyBaHHS eKkcrepuMeHTy. OCHOBHI TIOHATTA TUIaHyBaHHS eKcrepuMeHTy. [loBHui
dakTopHuil ekcriepuMeHT. J{poOoBuii pakTopHUl ekcriepuMeHT. Jlimepamypa: 1

7 | OcHOBM MaTeMaTH4YHOI0 MO/IeJIIOBAHHA 0i0TeXHOIOTIYHUX NMpoueciB

Matematuuyna Monenb (Bi3UYHOTO  00’€KTY. IMousatrs Momeni Ta MOAEIIOBAHHS.

Jlimepamypa: 6

8 Buaun mopaesei, ix kiaacudikanis. Bumorn 10 moaesieit

Ananitnudi MateMaTrnai Mogeli. OcoOIMBOCTI MaTEMATUYHUX MOelIe. MaTeMaTHUH1

MoJIeJli KiIHeTHKH, Mojienb Mono. Jlimepamypa: 6

9 OCHOBHI eTanmu MATEMAaTHYHOI'0 MO/AEJIIOBAHHS

Criocobu ckilaiaHHsl MaTeMaTUYHUX Mozeneil. EMnipuunmii crnoci® ckiajganHs MaTeMaTHYHOL

Moaeni. Jlimepamypa:. 6

10 | CucremHmii miaXia Ta cucTeMHHMI aHATI3 Yy MO/ IIOBaHHI

Amnai3 cTpyKTypH, (QyHKIIOHAIBHUX OCOOTUBOCTEH Ta CTIHKOCTI CUCTEM.

Jlimepamypa: 4

11 | MeToau aHaJi3zy MojeJieii 0i010riYHUX cUCTEM

3arasibHi MiIXO/H JI0 ONUCY AMHAMIKU 01070T1YHUX MPOIIECIB.

Jlimepamypa’3

12 | MoaeaoBanHs 6ioxiMiuyHUX NpoueciB

OCHOBHI 3aKOHH 010XIMIYHOT KIHCTUKH Ta METOAN MOACITIOBAHHS 010XIMIYHUX PEaKIIiii.

O O W N



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

Jlimepamypa:. 3

13 | llpukaaau MmoaeaoBaHHs GiznuHUX Ta 6iopi3UIHNX ABUIIL

JlaminapHe oOTiKaHHS PiAMHU HABKOJIO TiJIa cTanoi (popMu, HETOUKOBI CUCTEMHU
Jlimepamypa: 4

5. [IpakTHYHI 3aHATTA
[Tpu mpoBeAeHHI MPAKTUYHHUX 3aHATH CTYACHTH 3aKPIIUTIOIOTH JIGKIIHHUI MaTepial; po3risaaoTh
NUTaHHSA, ONpAIbOBaHI CaMOCTIHHO; HOTJIHONIOIOTh Ta PO3MIMPIOIOTH TEOPETUYHI 3HAHHS, MPOBOAATH
TEMaTU4HI JUCKYCIi i1 KePIBHUIITBOM BHKJIaJaya.

No 3/t Ha3Ba Temu 3aHATTS Ta mepesiik OCHOBHUX MUTaHb

1 [lepBunHa 00poOKa EKCIEPUMEHTAIBHUX JTaHUX 3 BUKOPHCTAHHS E€JIEKTPOHHHUX TaOIHIIb
MS Excel. Jlimepamypa: 7

2 Bu3HayeHHs CTaTHCTUYHUX XapaKTEPUCTHK BUIAJKOBUX BenWuWH. BinciB rpyOus
nmoxubok. Meroau pobacTHOTO OLIHIOBaHHS Jlimepamypa. 2

3 Kopexkuis cTaTUCTHUHUX XapaKTepUCTUK. Jlimepamypa: 7

4 Ominka Buny GYHKIIT pO3MOALTY BUMIAAKOBOI BeNTMUuHH. Jlimepamypa: 6

5 ATmpokcuMallisi eKCepUMEHTAIbHUX JaHUX JIHIHHOI MapHOI0 perpeciero. Jlimepamypa:
10

6 IlepeBipka rinoresu. Jlimepamypa: 9

7 MoBa cratuctiuuHoro nporpamysanss R. Beeaeunst. Jlimepamypa: 5

8 Mosa cratuctiuuHoro nporpamysants R. OcHoBHi dbyHKUIi. Jlimepamypa: 8

9 MoBa cratuctuyHoro mporpamyBaHHs R. BHecenHs naHux, nepBHHHa 0OOpOOKa.
Jlimepamypa: 5

10 | MoBa cratucTuuHOrO nporpamyBanHs R. Po6ota 3 rinoresamu. Jlimepamypa: 5

11 | MoBa craTUCTHYHOTO iporpamyBanHs R. Bizyaumizamis nanux. Jlimepamypa: 6

12 | MoBa ctatucTuyHOro nporpamyBanss R. MoaentoBaHHs O10XIMIYHUX SBUIL. Jlimepamypa.
11

13 | Kowmponvrua poboma — 2 200

14 | Banix - 2 200

6. Camocriiina po6ora
CamocriiiHa poboTa CTyAEHTa MO JUCIUIUIIHI BKIIIOYA€E IMiTOTOBKY 10 ayJAUTOPHUX 3aHATH (40
TOAIMHU), MOAYJIbHOI KOHTpoJbHOI (2 roauuu), JIKP (10 roamn), miaroroska mo 3amiky (6 romun) Ta
caMOCTiiiHe BUBUEHHS IIEBHUX TEM, TEPETIK SKMX HAaBOAUTHCS HIk4e (38 roaun).

o KinepkicTs roauu
Ne 3/m HasBa Temu, 110 BUHOCHUTBCSI HA CAMOCTIMHE ONPALIOBAHHS CPC

1 ImoBipHicHE MoaenroBaHHs. MojentoBaHHSI BUMAJKOBUX MPOIIECIB. 4
Jlimepamypa: 4

2 MoBa CcTaTHCTHYHOTO MporpamyBaHHs R. OmHOBUMIpHA OIKCOBa 4
craructuka. Jlimepamypa: 10

3 MogBa cratrctuuHOro mporpamyBaHHs R. OcHOBHI HMOBIpHICHI 5
posnoinan. Jlimepamypa: 5

4 bioku, mo 3abe3neuyors moOymaoBy mozem tumy "CMO 3 ogHUM 4
npuctpoeM”. 3abe3nedeHHs MPIOPUTETHOTO OOCITYTOBYBaHHS.
Jlimepamypa: 11

5 Moneni Teopii uepr. Jlimepamypa: 2 4

6 ITousTTs iMiTAiMHOrO MOAEIIOBAHHA. MOJEAl CHCTEM MacOBOIO 5
obcyroByBanus. [Ipunamunu podotn GPSS World. Enementn joriku
poboTH iHTepupeTaTopa. Jlimepamypa: 9

7 MoBa cTaTHCTHYHOTO TporpaMyBanHs R. MeTtoau rpadiuHoro aHamizy 4
OJTHOBUMIpHHX JmaHuX. Jlimepamypa:. 7

8 MoBa cratuctuuHOro mporpamyBaHas R. IlepeBipka cTaTHCTHYHHX 4
rinores. Jlimepamypa:. 6




| 9 | Mosa cratuctuusoro nporpamysanns R. Perpecis. JTimepamypa: 6 | 4

IMoniTHka Ta KOHTPOJIb
7.I1osiTHKA HABYAJILHOI IUCHHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

BinBinyBaHHs 3aHATH

OO0o0B’s13KOBE BiBIyBaHHS KOHTPOJBHUX POOOT, TOMY IO Ha HUX MPOBOIITHCS KOHTPOJBHI 3aX0IHU 3
OIIIHOK 32 SKUMHU (POPMYETHCS pEUTHUHTOBA OIlIHKA.

IIponyuieHi KOHTPOJIBHI 3aX01

VY pasi HasgBHOCTI y CTYJCHTA JOKYMEHTA, IO BUIPABIOBYE HEMOXKIIMBICTh CBOEYACHOTO BUKOHAHHS
MOJTyJIBHOT KOHTPOJIBHOI pOOOTH, HOMY HA/Ia€THCS MOKJIMBICT ii HAIMMCATU MPOTATOM THXKHS MICIS HOTO
MOSIBU HA 3aHATTSIX.

Kajsengapuuii pyOizkHHH KOHTPOJIb

[TpomickHa arecrarist cryaeHTiB (mami — arecTaiis) € KaJeHZapHUM pPYyOLKHHM KOHTpOJeM. MeToro
MIPOBE/ICHHS aTeCTallii € MiABUIICHHS SKOCTI HaBYAaHHS CTYJICHTIB Ta MOHITOPHHI BHUKOHAHHS rpadika
OCBITHBOT'O MPOLIECY CTYACHTAMHU

AxajieMiuHa 100poYecHICTD

[ToiTrka Ta NPUHIIUITY aKaIeMIYHOI T0OpoUecHOCTI Bu3HaUeHi y po3aim 3 Konmekcy yecti HarionansHOTO
TEXHIYHOTO YHiBepcUTeTy YKpainu «KuiBChbKMil momiTexHiuHuil iHCTHTYT iMmeHi Iropst CikopchbKoOro».
Heranprime: https://kpi.ua/code.

Hopmu eTnuHoi noBeiHKu

Hopmu eTruHOi MOBEAIHKY CTYACHTIB 1 IIpalliBHUKIB BU3HauYeH1 y po3aiii 2 Konekcy uecti Hanionansnoro
TEXHIYHOTO yHiBepcuteTy YKpainu «KuiBcbkuil moniTexHiuHUN 1HCTUTYT iMeHi Iropsi CikopchbKoro».
Heranpuime: https://kpi.ua/code.

IIpoueaypa ockap:keHHs pe3yJIbTATIiB KOHTPOJIbHUX 32X0/AiIB

CTyleHTH MalTh MOXIIMBICTH IJIHATH OY/b-SKEe MUTAHHS, SIKE CTOCYETHCS TPOIEAYPH KOHTPOIBLHUX
3aX0/1iB Ta OYIKYBAaTH, 1110 BOHO Oy/i€ PO3IJISHYTO 3T1/IHO 13 Hanepe BU3HAYEHUMHU MIPOLIEypaMHu.

8.Bu1i KOHTPOJIIO Ta PeITHHIOBA CHCTEMA OL[iHIOBaHHsI pe3yabTariB HaBuaHus (PCO)

[ToTouHuUit KOHTPOJIB: EKCIPEC-ONUTYBaHHsI, KOHTpOJIbHA poboTa, JIKP.
Cucrema peiiTHHroBHX (BaroBHx) 6ajiB 3aHSATD i pEHTHHIOBUX OLIHOK MO BHIAX KOHTPOJIIO

No Buo konmponio ban Kinexicmo Cyma 6anis
1. Ipaxkmuuni 3a60anus™ 17 2 34
2. Excnpec-onumyeanua™* 3 8 24
4. JKP *** 14 1 14
5. MKP**** 28 1 28
Bcwoeo 100

*OyiHI08aHHS BUKOHAHHS NPAKMUYHO2O0 3A60AHHS

Bipne euxonanns npakmuyHo2o 3a60aHHs, NPABUILHO BUKOHAHI PO3PAXYHKU, OOPMIEHUN NPOMOKOIL
ma 2nuboKi i 3MICMOBHI meopemuyHti 3HaHHsA no memi 3ae0anus — 17 banie

Hesnauni nomunku y npakmuuyHomy 3a60aHHI 6 CMAMUCMUYHUX NIOPAXYHKAX AO0 HeOOCMAamHbO
2nubOKI meopemuyri 3HaHHs 3a memoio 3agoanus —11- 16 banis

Poboma ne sapaxosana menwe 10 b6anis

**Qyinrosanms ekcnpec-onumy8aHHs..

Tlosna 3micmosHa 6i0noiob 3 NPUKIA0aMu ma NOsCHeHHAMU — 3 Oanu

Ilpasunvha, ane nenosha 8ionogiob — 2 6au

Bionosios 3 nomunxamu - 1 6an

*** fxicmo sukonanns J{KP:

3asoanns 6UKOHAHO y NOBHOMY 00CA3i, PO3PAXYHKU NPAGUTILHI, OPOPMIEHHSA 36imY 8i0nosioac

sumozam — 14 banis



Tomunxa 6 po3paxynkax 00H020 3 3a80aHb , HAA8HI NOMUIKU 8 oopmiaeHni 36imy — 9-13 banu
Poboma ne 3apaxosana menwe 8 6anu.

FxFE - Hricmv 6uKOHAHHA MOOYIbHOT KOHMPOILHOI poOOmMU.

NOBHA PO3KPUMA 8I0N06I0b HA MEOPeMmuyHi NUMAHHS, NOMUIKA 8 OOHOMY MeCmo80oMYy 3A80AHHI -
28 banie;

NOMUNKA 8 KIIbKOX mecmosux 3a60anusx ma (abo) Henosna 6ionoeiob 6 meopemuyHomy 3a60aHHI -
17-27 6anis;

poboma He 3apaxoeana — meHwe 16 oOanis.

Kanenoapuuit Konmpoins: npogaoumscs 08iyi Ha cemecmp 1K MOHIMOPUHE NOMOYHO20 CIMAHY BUKOHAHHSL
sumoe cunaoycy. [na ompumaHua <amecmogaHo» 3a neputy NOmoyHy cemecmposy amecmayiro Rc >23,
6anu (max 45), ons opyeoi cemecmposoi amecmayii Re > 45, 6anu (max 90).

Ymoeu oonycky 0o cemecmposozo konmponw: HeobXioHo YMOBOK OONYCKY 00 3AJIKY € 3apaxy8aHHs
npakmuyHux 3a80atsv, JKP, MKP. Cmyodenmu, siKi 6uKOHAIU YMOBU OONYCK)Y 00 CEMECmpPOo8020 KOHMPOJIIO
i Habpanu Oinvwe nioc 60 Oanie moscymov, 3a OANCAHHAM, OMPUMAMU 3ATIKOBY OYIHKY GI0N0BIOHO 00
HUICUEHABEOEHOI WKAIU BIONOBIOHOCMI PEeumuHe08Ux 0ani6 OYIHKAM 3d VHIBEPCUMENCLKOIO WKAIO0H).
Cmyoenmu, 5Ki 8UKOHAIU YMOBU OONYCKY, Habpanu 45-59 banie, ma cmyoenmu, siki nabpanu 6irvue 60
banie ma baxcarome NOTNWUMU CBI petimute, BUKOHYIOMb 3a1iK08Y KoHmpobHy pooomy na 100 banis.

Cemecmposuii KOHMpOL: 3aiK.

3anikosa poboma GUKOHYEmMbCs y NUCLMOSIl (hopmi ma nepeddbayac 8ionogidi Ha S 3anumarnv Oinema.
Koorcne numanns oyinoemocs y 20 banis.

Kpumepii oyinrosanns:

NpasuiIbHi, NOGHI po3Kpumi 8ionoeioi na eci sanumanns - 95-100 danie

HOMUNIKU 8 OOHOMY 3aNUManHi abo HenoeHi 8i0nosioi 6 08ox sanumarnnsax - 85-94 oanie

NOMUIIKU 6 080X 1 OLnblue 3anumanuax, abo HenoeHi 6ionoesioi 6 4-5 sanumannsax - 75-84 é6anis

nomunxu 6 4-5 3anumannusx i Henosri 6i0nosiodi 6 4-5 sanumannsax - 60-74 6anu

poboma ne 3apaxosana - 0-59 6anie

Tabauys 8ionogioHocmi pelimun208ux 6AN6 OYIHKAM 3a YHIBEPCUMEMCbKOI WKAJLOH:

Kinvxicmo b6anie Oyinka
100-95 Biominno
94-85 Iyoice ooope
84-75 lobpe

74-65 3aodosinbHo
64-60 Jlocmamnwvo
Menwe 60 Hesaooginvho
He suxonani ymosu oonycky | He donyweno

Iumanna ona konmpoavHoi pooomu
1. OxapakrepusyiiTe cyyacHUi CTaH iMITalliiHOTO MOJIENIIOBAHHSA B YKpaiHi Ta 32 KOPJAOHOM.
2. JlaiiTe XapaKkTepuCTHKY HOBUX MOB Ta CHCTEM MOJCIIOBAHHS.
3. Y sxux cdepax 0i0TEXHOJIOTIT 3aCTOCOBYIOTHCS IMITAIIIHI MOIEITi?
4. HaBeniTh NpUKJIaIu BUKOPUCTAHHS IMITAIIHUX Mojieel y 010TeXHOJIOT].
5. TToHATTS MaTeMaTHYHOI CXEMH JO3BOJISIE PO3TIISAATH MAaTEMATHKY HE SIK METO PO3PaxXyHKY, a sIK METO/T
MUCIIECHHS.
6. OnumIiTh MOHATTS MaTeMaTUYHA CXeMa.
7. 1110 po3yMirOTh MiJ TEPMIHOM MaTeMAaTUYHA MOJIENIb CHCTEMH.



8. B uomy mossrae pi3HUIS MK MaTEMaTUYHUM Ta (PI3MUHUM MOJIETIOBAaHHAM?

9. SIxi BIIMIHHOCTI B KJIJACHYHOMY 1 CUCTEMHOMY MiJX0/1aX 10 (hi3MKO-MaTeMaTHYHOT'O MOJICITIOBAHHS ?
10. OcHoBHi eTamu (Hi3UKO-MATEMATUIHOTO MOICITFOBAHHSI.

11. B yomy niepeBaru Ta HEJOJIKH aHATITHYHUX Ta CKCIIEPUMEHTATLHIUX METOIIB JOCTIKEHHS?

12. Ha3BiTh OCHOBHI MaCOOOMIHHI MPOIIECH, sIKI BAKOPUCTOBYIOTHCS Y XapUOBHX TEXHOJIOT1SIX.

13. Sxumu pIBHSAHHSAMU ONHMCYETHCS. MOJEKYJsIpHa Mudy3is, KOHBEKIiiHA nudys3is, KOHBEKIIHHUN
MacooOMiH Ha Mexi (a3?

14. SIxuit kpuTepii MoaAI0HOCTI BUKOPUCTOBYETHCS JIJISI MOJICIIIOBAHHS MacOOOMIHHUX MPOIECIB?

15. 3a skux npuIyneHs MOKHa OTPUMATH MOJICTh JUHAMIKH TIPOIECY SKCTPAKIIi ?

16. Ski pi3uuHi MOKA3HUKK MOXKHA OTPUMATH 32 pe3yJibTaTaMu 00poOKH 130TepM copOIIii necopOrii?

Iumanna na 3anix
Koedimient CtbrogeHTa (Bijf 4OT0 3aJ€KHUTh, 0071aCTh BUKOPUCTAHHS, IIPUKJIAJIN BUKOPHCTAHHS).
[Ilo Take BUMAAKOBA MO/is, BUIIAJKOBA BEIUYMHA (THITH, TPUKIIA]IH).
[TonsTTs K0BipUOi IMOBIpHICTH (HABECTH MPHUKIA[H, IS YOTO 3aCTOCOBYETHCS).
['enepanbpHa CyKynmHICTB Ta BUOipKa, 3B 30K Mk HUMH. OCHOBHI IIOKa3HHUKH, X XapaKTEePUCTHKH.
SIK oTpUMAaTH penpe3eHTaTUBHY BUOIPKY, HABEIITh MTPHUKIIAIH.
Knacudikamis moxubok, MUIIXH X yCyHEHHS Ta 3MEHIIICHHS.

No bk own e

CrangapTHa noxuOKa cepeIHhOro y MOPIBHSAHHI 13 CTAaHAAPTHUM BIAXUJICHHSAM MIPH BU3HAYEHI
JOBipuoro inTepBany (HeBU3HAYCHOCTI). [IpuKiIau 3aCTOCYBaHHS.

o

Mertox HaliMeHIINX KBaapaTiB, 0071acTh 3aCTOCYBaHHs. [IprKIau 3acTOCYBaHHS

Onuniite OCHOBHI MpaBuiIa (HOPMYITIOBAaHHS CTATUCTUYHHX TinmoTe3. HaBeaiTh npukian.

10. 3micT oBipUOro iHTEpBATY, IPUKIIAIU 3aCTOCYBAHHS.

11. 3aKOHOMIPHOCTI HOPMAJILHOTO PO3IOIiTYy BUIIAJKOBUX BelMUKH (3aKkoH ["aycca, mapamerpn).

12. Meron HaliMEHIIMX KBA/IPATIB JUIs 3HAXOKEHHS EKCTPEMyMY (YHKIIi

13. 3aBmaHHs KOPEJSIIIHHOTO Ta PErpeciiHOro aHali3y.

14. 5Ixi BUCHOBKM MO>KHA 3pOOUTH 3HaI0Ui KoeilieHT Kopensiii Ta nerepminarii. [Ipuknanu.

15. OcHOBHI XapaKTEePUCTHKH JUIsl OMMCY PO3MOALTY BUMIAAKOBUX BETMUNH

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

17. OnuuriTe anropuT™ Jii IpU BCTAHOBJIEHHI BIIMIHHOCTI MIJK CEPEIHIMU 3HAYEHHSIMU JIBOX
BUOIPOK.

18. ITapameTpuuHi KpUTepii, NpUKIaN

19. HemapametpuuHi KpuTepii, MpUKIaIu

20. Meroau 0THOBUMIPHOI ONITHMI3AIlil, MPUKIIAIH

3ananns na IKP
3apnanns Ha JIKP: CrBoputm MaremMaTuyHy MoJeNb SBHUINA, Mpolecy y OioTexHoorii
(kynbTHBYBaHHS MIKpOOpraHi3MiB, picT Oiomacw, (epMeHTamii, Oiokaramizy) Ha OCHOBI
30BHINIHIX BUXITHUX naHux y daini R Markdown, 36epertu y ¢aiini 3 posmmpenssam .rmd

Po6ouy nporpamy HaBYaAJNBLHOI IUCHUTUTIHE (cHTIadyc):
Cri1ajieHo JI0IeHT, K.T.H., 1o1eHT JKykoBa Beponika CepriiBHa
YxBaneHo kadeaporo 6ioeHepreTuku, 6ioinpopmarrku Ta ekodioTexHoorii (mpotokos N 18 Bix

25.05.23 )

[Toromxeno MetoauuHoro pagoro dakynbrety (mporokoa N 11 Bix 26.06.23 )



