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1. Onuc oCcBiTHHLOr0 KOMIIOHEHTA

Tabauys 1
HajimenyBanHs1 I'any3b 3HaHb, XapakTepucTuka
MOKA3ZHUKIB crneniajJbHiCTh, 0CBITHA OCBITHHOI'0 KOMIIOHEHTA

nporpama, ocBiTHiil piBeHb

3aouyHa ¢popma HaABYAHHA

KinbkicTh roaun/kpeauris
120/4

TH]I3: €

I'any3b 3nanb 09 «biosoris»

CheniajabHicTh
091 «biojorig Ta 0i0XIMis»
OcaiTHBO-IPOdeciiiHa
nporpama
JlaboparopHa giarHOCTHKA

HopmaTtuBHa

Pik HaBuaHuda 2

Cemectp 3-iit

Jekuii 10 rox.

Jladoparopmni 8 ro.

OcsiTHiil piBeHb: pyruii

(marictp)

Camocriiina po6ora 88 ros.

Koncyabrauii 14 ron.
dopMa KOHTPOJII: SK3aMCH

MoBa HaBYaHHSA YkpaiHcbKa

I1. Indopmanisi npo BUKJIagA4iB
IIITT Ky3uenos Imst I1aBaosuy
HayxoBwuii cTyminb kaHauaaT 610J10TTYHUX HAYK
BueHe 3BaHHS JOILIEHT
ITocana nouent kadbeapu di3iogorii JOAWHA 1 TBAPDUH
KonrakTha indopmartis: Kuznetsov.lllya@vnu.edu.ua
i 3amate http://194.44.187.20/cqi-bin/timetable.cqi?n=700

ITI. Onuc oCBITHHLOr0 KOMIIOHEHTA

1. AmHoraiisi 0CBIiTHbOI0 KOMIIOHEHTA

AKTUBHUI PO3BUTOK 1 BOPOBAKEHHS OOYHMCIIOBAIBHOT TEXHIKH 1 METO/IB KOMIT IOTEPHUX
HayK y cepy 610JI0TiT Ta MEIUIIMHUA BUMArae sik pO3yMiHHSI OCHOBHUX MPHUHIIUIIIB KOMIT IOTEPHUX
HayK, Tak 1 crneuudiku iXx BHKOpPHCTaHHS y Oiosiorii Ta MeguiMHi. PO3BUTOK MpOrpamMHOro
3a0e3meueHHss B o0yacTi 0OpoOKM KUIbKICHOI 1H(oOpMalii Ta aBTOMATUYHOTO TOUIYKY
3aKOHOMIPHOCTEM Yy ICHYIOUMX JaHMX THPU3BIB /0 IIHPOKOrO BHPOBAKEHHS METOJIIB
MaTEeMaTUYHOTO MOJICTIOBAaHHS y MEIUIIMHI Ta OlosoriyHuX Haykax. CydacHl mporpamMmHi 3aco0u
MaTeMaTHYHOTO MOJIENIOBAaHHS, MOMYJSAPHI THUIIM MOJAENEeH Ta alroOpuTMH MALIMHHOTO HaBYaHHS,
AK1 3aCTOCOBYIOTBCS JIJIsl €(PEKTUBHOTO aHali3y BENIMKUX JaHUX — I MUTAaHHSA PO3IJISAAI0THCS B
Hamomy OK.

2. IlpepexBi3zuTn

IlepenymoBu BuBueHHss OK: /i BUBYUEHHS OCBITHHOI'O KOMIIOHEHTY CTYAEHTH MOBHHHI
norepeqHpo Tpociayxatn «lHpopmarnka», «OCHOBH BHIIOI MaTEMATHKH Ta MaTEeMAaTHYHOTO
aHamizy», «MarematnyHi meromu B Oionorii», «MomnekymspHa Oiosoris», «lluronorisy,
«['icronorisy, «AHaToMisty, «Di310JI0Tis JTFOIUHA 1 TBAPUHY.

3. Mera i 3aBJ1aHHS OCBITHLOI0 KOMIIOHEHTA

Memoro OCBITHHOTO KOMIIOHEHTa € ()OpMYBaHHS y CTYJIEHTIB KOMIUJIEKCY 3HaHb 1 YMIHb
[IOJI0 CHUCTEMHOTO OMHCY OIONOTiYHMX Ta MEOWYHUX SIBHUIN, (OPMYBaHHS HAa HOTO OCHOBI
MaTeMaTHYHUX MOJIENIel BKa3aHUX SBUIII.

3aBaaHHA.

3aBmaHHS OCBITHROTO KOMIIOHEHTY: 3allpONOHYBATH CHUCTEMY CYYacHUX YSBIICHB,
NPUHIMITIB, 3aKOHOMIPHOCTEH KiOepHEeTHKH Ta ii MEeTOJIIB — MOJIENIIOBaHHs y Oiosiorii, (iziomnorii Ta


mailto:Kuznetsov.Illya@vnu.edu.ua
http://194.44.187.20/cgi-bin/timetable.cgi?n=700

HEeHpoKiOepHeTHIl, sIKi JOMOMOXKYTh CTYACHTAM CHCTEMAaTHU3yBaTH 3HAHHS 3 MpoOJieM opraHizarii
Ta (QYHKIIIOHYBAaHHS JKHBUX CHCTEM, IHPOPMAIIITHUX MPOIIECIB Ta yIPaBIiHHS Y HUX.

4. Pe3ysibTaT HAaBYaHHSA (KOMIIETEHTHOCTI)

3araabHi komnerenTHocTi (3K):

3K02. 3n1aTHiCTh BUKOPUCTOBYBATH iH(pOpMaIiiiHi Ta KOMYHIKaIliiHI TEXHOJIOTI.

3K03. 3naTHicTh TEHEpYBaTH HOBI 11e1 (KPEATUBHICTB).

3K05. 3naTHIiCTh pO3pOOIIATH Ta KEPYBATH MPOCKTAMHU.

3K06. 31aTHicTh TPOBEACHHS TOCTIKEHb HAa BIATIOBIAHOMY PiBHI.

CueunianabHi (paxosi, npeamerHi) komnereHTHOCTI (CK):

CKO01. 3aaTHICTP KOPHCTYBATHCS HOBITHIMH JOCSATHEHHSMH O10JIOTii, HEOOXITHUMH st
npodeciitHo1, JoCTi THUIBKOT Ta/a00 IHHOBALIWHOI AISUTEHOCTI.

CKO02. 3natHicTh ¢GOpMYNIIOBaTH 3a7a4i MOJEIIOBAHHS, CTBOPIOBATH MOjENI OO0 €KTIB 1
OpOIeCiB Ha MPHUKIAAI PI3HUX pIBHIB OpraHizamii >KUBOrO i3 BHUKOPUCTAHHSM MaTeMaTHYHHUX
METO/IB ¥ iH()OpMAIIHHUX TEXHOJIOTIH.

CKO03. 3paTHiCTb KOPUCTYBaTHCS CyYaCHHMH I1H(GOpPMAIIHHUMH TEXHOJIOTISIMA Ta
aHanizyBaTu iH(OpMalliro B ramy3i 610J0Tii 1 Ha MEXI IPEIMETHUX Taly3eH.

CKO04. 3naTHicTh aHaNi3yBaTH 1 y3araJbHIOBATH PE3YJIbTaTH JOCIIIKEHb PI3HHX PIiBHIB
oprasizarlii )KMBOT0, O10JIOTIYHUX SBHIII 1 TPOLIECIB.

CKO05. 3naTHicTh IIaHYBaTH i BUKOHYBATH E€KCIIEPUMEHTAbHI pOOOTH 3 BHKOPHCTAHHSIM
Cy4acHHMX METO/IIB Ta 00JIaIHAHHS.

CK06. 3narHiCTh NPOTHO3YBATHM HANpPSIMKH PO3BUTKY cydacHOi Oiosnorii Ha OCHOBI
3araJibHOTO aHaJli3y PO3BUTKY HAYKHU 1 TEXHOJIOTIH.

CKO08. 3natHicTh Tpe3eHTYBaTH Ta OOrOBOPIOBATH PE3YyJIbTaTH HAYKOBUX 1 MPHUKIAJTHUX
JOCTIIKEeHb, TOTYBaTU HAayKOBI MyOuiikaiii, OpaT# y4acThb Yy HAyKOBHX KOH(MEPEHIISIX Ta IHIINX
3axo/ax.

CK10. 3paTHICTb BUKOPUCTOBYBATH pE3YyJIbTaTH HAYKOBOI'O IOUIYKY B IpPaKTHYHIN
JUSJIBHOCTI.

IIporpamni pesyastatn Hap4yanus (ITPH):

ITPH4. Po3p’a3yBatu ckiaaH1 3a/1a4l B raay3i 010JI0T1i, FeHEpyBaTH Ta OLIIHIOBATH 171€1.

ITPH6. AmnanizyBaTu O10JIOTIYHI SIBUIIA Ta HPOIECH HAa MOJEKYISIPHOMY, KIITHHHOMY,
OpraHI3MEHHOMY,  TOMYJSIIAHO-BUIOBOMY Ta  OlochepHOMY PpIBHIX 3 TOYKH  30py
(byHaaMEHTabHUX 3arajJbHOHAYKOBUX 3HAHb, a TAKOXK 32 BUKOPUCTAHHS CIELIAJIbHUX CYYaCHUX
METO/IIB JJOCTIKEHb.

ITPH7. OnucyBatu # aHami3yBaTH NPUHLMIHN CTPYKTYpHO-()YHKIIOHAIBHOI Oprasizarii,
MeXaH13MIB peryJsiii Ta ajanTamii OpraHi3MiB J0 BIUIUBY PI3HUX YUNHHUKIB.

ITPH11. IIpoBomuTH cTaTHUCTUYHY OOpOOKYy, aHali3 Ta Yy3arajJbHEHHS OTPUMAaHUX
eKCIIEPUMEHTAJIbHUX JaHUX 13 BUKOPUCTAHHSAM IPOrpaMHUX 3ac00iB Ta CyyacHUX 1H(OpMamiiHuX
TEXHOJIOT1H.

ITPH12. BukopucToBYBaTH 1HHOBAIIMHI MIAXOIH JJIs PO3B’s3aHHS CKIIAHUX 3a7a4 010J10T11
32 HEBU3HAUYEHUX YMOB 1 BUMOT.

ITPH16. KpuTHuHO OCMUCITIOBATH TE€OPIi, IPUHIMIIA, METOHU 3 PI3HUX rairy3ei 0100rii ans
BUPILICHHS IPAKTUYHMX 3a/1a4 1 TPOOIIeM.

Soft skills(t. 3B. «M’ski HaBHYKH», «COLIANbHI HABUYKN», «YHIBEpCaIbHI HABUYKH» YU
«HABUYKM YCHIIIHOCTI»): BMIHHS TAIFOBaTH B KOMAaHJi; KPEaTWBHICTh; BMIHHS TPOTHO3YBaTH,
THYYKICTh, IIBUKA aJanTallis 10 3MiH Ta 1H.

METOJAN HABYAHHS: 3aranbHOHayKOBI METOJM, METOAM OpraHizailii camocCTiiHOI
poOOTH,  KOHTPOJBHO-OIlIHIOBaNbHI.  30kpema: 1) mpakTuuni  (1abopaTopHi  poOOTH);
2) TOSICHIOBAJbHO-UTFOCTPATHBHI, MPOOJIEMHHMH  BHKIAJ, YacTKOBO-TIOIIYKOBi,  3) METOIU
OBOJIOJIIHHA 3HAHHSAMH, (OPMYBaHHS yMiHb 1 HABHUUYOK, 3aCTOCYBAHHSI OTPUMAaHHUX 3HaHb, YMIiHb 1
HaBUYOK (32 OCHOBHUMH JTUAAKTUYHUMH 3aBJIAaHHSIMH, SKI HEOOX1THO BUPILIYBATH HA KOHKPETHOMY
eTari HaB4aHHS.



5. CTpyKTypa OCBITHHOI0 KOMIIOHEHTA

Tabnuys 2
Ha3Bu 3micToBux moay.aiB i tem | Pazom [JIk  |JIO Cam. Konc. | ®opma
KOHTPOJI10/
bamm
3micToBuii MoayJib 1. OCHOBHI MOHATTS Ta KOHUENUIl MATEeMATHYHOI0 MO/IEIIOBAHHS Y
oioJiorii Ta MequIIUHI
Tema 1. Bctyn 1o MareMaTuuHoOro 10 1 2 7 YO, JIb,
MOJIEITFOBAHHS. IcTtopis MKP /4,4,
MaTeMaTHYHOTO MOJCIIOBAaHHS B 15
OioJjorii, 3B’SI30K MAaTeMaTHYHOI'O
MO/ICIIFOBaHHS 13 IHIINMHA
HayKaMH.
Tema 2. Teopis cucreM. IloHsATTS 9 7 2
cucremu. Kracudikamiss cucrem.
CucreMHHUI aHai3.
Tema 3. OcCHOBHI  NPHUHIMIH 10 1 7 2
MaTeMaTHYHOI'O MO/ICJTFOBAHHS,
MOHSATTS MaTeMaTHYHOI MOJIETI.
Pa3zom 3a moayJiem 1 29 2 2 21 4 23

3micToBuii MoayJib 2. /IMHAMIYHI Ta eMIipUYHi MOJ

eJ1i 0ioJIOriyHUX i enmixeMioJTOriYHuX SIBHUIIL

Tema 5. Jlunamiuni mozgeni 11 1 1 7 2 YO, JIb/ 4,
4

Tema 6. [ludepenitiline YucieHH 8 1 6 1

Tema 7. 3Buuaiini gudepeHIiiHi 9 1 6 2

PIBHSIHHS

Tema 8. Emmipuuni MOJENI. 10 1 1 7 1 YO, JIb,

CraTucTHKa. MKP / 4, 4,
15

Pa3zom 3a moayJiem 2 38 4 2 26 6 31

3micTroBuii Moay b 3. BUKOpHCTaHHSI METOAIB MAIIMHHOI0O HABYAHHSA Y MO/JC/JII0BaHHI

0ioJIOriYHNX | METMYHUX NMPOLECIB

Tema 9. ManivHHEe HaBYaHHS, 7 1 6

OCHOBHI IpUHIIUIHU. baecosi

MOJIelI.

Tema 10. JluckpuMiHaHTHUI 7 7

aHaJi3.

Tema 11. JlepeBa npuiHATTI 7 7

pimeHs. MalmHu ONOPHUX

BekTOpiB. Meton k-HalOmmkanx

cyciaiB. Knacrepuuii ananiz —

MeTo k-cepenHix.

Tema 12. HeitponHi mepexi. 11 1 2 6 2 YO, JIb,

MKP / 4, 4,

15

Pa3om 3a moaysem 3 32 2 2 26 2 23

3micTroBuii MOAYJIb 4. ATeHT-Opi€HTOBHI Mojesi. Moae/Il0BaHHS CTaHIiB 0i010TTYHUX CHCTEM.

Tema 13. AreHT-Opi€HTOBHI 13 2 2 7 2 YO, JIb,

mozaeni. KiituaH1 aBTOMATH. MKP /4, 4,
15

Tema 14. Bunankosi 61yKaHHS. 8 8




Mozeni 010JI0TTYHUX SIBUIL HA
OCHOBI BHITaJIKOBHX OJyKaHb.
MapkiBChKi JIAHIIIOTH, iX
BUKOPHUCTAHHS Y MATEMaTUIHOMY
MOJIEJTFOBAaHH]1 O10JIOTTYHUX SIBUILI.

Pa3zom 3a moayJem 3

21

15 2 23

Bcnoro ronun/bagis

120

10

88 14 100

Buau niacymkoBux pooit K-cTh 0a1iB
MoaynpHa KOHTpOJIbHA poboTa 1 T/15
MoaynpHa KOHTpOJIbHA poboTa 2 T/15
MonynpHa KOHTpOJIbHA poboTa 3 T/15
MoaynpHa KOHTpOJIbHA poOoTa 4 T/15

Ipumimxku: Moodle, Teams, Z0om — Moke 3aCTOCOBYBATUCS OjHA 3 matdopm abo ixHii cumM0io3
JUist 3100yBadiB OCBITH 3 1HAMBIAYaJIbHUM IJIAHOM HaBYaHHA Ta/a0o0 mij yac peasizailii OCBITHbOTO
nporiecy B YHIBEPCHUTET] y JUCTAHIITHOMY PEeXUMi , BIAOBIAHO 10 T10710KEeHHS PO eNeKTPOHHHNA
KypcC HaBUAIbHOI JUCIUILTIHK Y BomnHCEKOMY HallioHANBHOMY YHiBepcHuTeTi iMeHi Jleci Ykpainku,
[TonoxeHHs Mpo TUCTaHIIiHE HaBYaHHS Y BolmHChKOMY HamioHaJIbHOMY yHiBepcuTeTi iMeHi Jleci

VYkpaiHku, Haka3iB peKTopa

Memoou ma ¢popmu konmponio: JIb — maboparopua podora, MKP/KP — mogynsHa KOHTPOJIbHA

pobota/ KoHTpoJbHa podoTa, YO — ycHE OMUTYBaHHS TOLIO.

6. Ilepenik TeM J1a00paTOPHUX 3aHATH
Ne KinpkicTh
Tema :
3/m roauH/0ajiB
1 OCHOBHI ITPUHIIATIN TTO0YJI0OBH MaTEMAaTHYHOI MOJIETI. 2/4
2 Emigemionoriunga monens SIR 2/4
3 CTBOpPEHHS CTAaTUCTUYHOT MOJIEJIi Ha OCHOBI ICHYIOUHX JTaHUX 214
[MoGynoBa rmubOOKOT HEHPOHHOT MEpEeXi JJisi OOPOOKH JJAaHHUX B MPOTPaMi 2/4
4 | RapidMiner
5 | Moga NetLogo, po6oTta icHyrounx mozeseii B cepenoruiii NetlL.ogo 214
Pazom 10/20
7. 3aBaaHHA 1JIS1 CAMOCTIHHOIO ONPALIOBAHHS.
Tabnuys 3
Ne Temnu KinbkicTs roqun

3micToBuii MoayJib 1. OCHOBHI MOHATTS Ta KOHUENUII MATEMATHYHOT0 MO/IEJTIOBAHHS Y

oioJstorii Ta MeguIMHI

Tema 1. OcHOBHI eTanu y pO3BUTKY MaTeMaTUYHOIO MOJIEIIIOBAHHS, 7
BUJATHI MaTEeMaTHKH, 1110 BIUTMHYJIM HA 3aCTOCYBaHHS MaTeMaTHYHUX

moneneit B 6ionorii — [amine#t, Ceton-Tomcon, T topinr, [lyankape,

¢on Heiiman, Konmoropos, Illennon, ¢pon bepranangdi.

Tema 2. Ctpykrypa 3B’s3KiB B cucteMi. [Ipsimi, 3B0pOTHI O3UTUBHI, 7




3BOPOTHI HETaTHBHI 3B’SI3KU. 3B’SA3KU TOPU30HTAIIBHI Ta BEPTUKAJIbHI.
OnTuManbHUAN piBeHb QYHKIIOHYBAHHS CUCTEM.

3. | Tema 3. Tlo3uTHBHI Ta HETaTMBHI HACIIJKW y3araJbHEHHS SIBUIIIA. 7
VYHiBepcaNbHICTh MOJETI, SIK HACJIIJOK BUCOKOTO PiBHS y3arajibHEHHS.

3microBuii MoayJb 2. /IluHamiuHi Ta eMnipuyHi MogeJi 0iosIoriyHuUX i emigemMioToriyHux

SIBUII

5. | Tema 5. BuzHaueHHs TOJIOBHHX THapaMeTpiB B MOJENi 010J0TI4HOTO 7
SIBUIIIA, SIKI BU3HAYAIOTh PO3BUTOK MOJIEII.

6. |Tema6. Bunagku 1 mnpukiaagd OlOJOTIYHUX TPOIECIB, i€ 6
3aCTOCYBAaHHS TUHAMIYHHUX MOJIEIEeH 0OMEeKeHe.

7. | Tema 7. Ilpuxnagu 3actocyBanas mozaeneid SIR s mporHo3yBaHHS 6
muaaMiky emigemii COVID-19.

8. | Tema 8. ITousTTs Benukux ganux (Big Data). 7

3micToBuii MOy b 3. BUKOPHCTAHHA METOAIB MAIIMHHOTO HABYAHHS Y MO/EJTI0OBAHHI
0ioyIOriYHMX | MEIUYHUX MPOLECiB

9. | Tema9. Ominka skocti wmomeni. Po30ourrs Habopy HaHMX Ha 6
nigHabopu: uist TpEHYBaHHA, TECTyBaHHs, Baniaamii. Kpoc-nepesipka.
TouHicTh, BIATYK, IJIOIIA M1 KPUBOIO.

10. | Tema 10. OGnacTh 3aCTOCYBaHHS JUCKPUMIHAHTHOTO aHami3y B chepi 7
Oio0J10ri] Ta MEIULIVHU.
Tema 11. BusznauenHs e(eKTUBHOI KUIBKOCTI KJIacTepiB Ha OCHOBI 7
CTATUCTUYHUX IMOKA3HUKIB. MeTo 1 Tpodiro, METOT JTIKTS.
Tema 12. ['nmuboke HaBuaHHsS, OCHOBHI mnpuHIMIHK. OCHOBHI 6

apXiTeKTypud 3TOPTKOBHX HEHPOHHHUX  MEpPEeX. 3acTOCyBaHHS
3TOPTKOBUX HEMPOHHUX MEPEXK JjIa aHaIl3y MEJIMYHUX 300PaKEHb.

3micToBuii MOaYJIb 4. ATeHT-OPicHTOBHI Mojesii. Mo/1e/II0BaHHSI CTaHIB 0i0JI0TiYHIX

cCHCTEM.
Tema 13. I'pa «Kuttsa». MoBa nporpamyBaHHsI areHT-OPIEHTOBHUX 7
mozenen NetLogo.
Tema 14. Cumynsilisi po3BUTKY eMifieMiil Ta JUHAMIKU MOyl Ha 8
OCHOB1 MapKiBCHbKUX MOJIETIEH.
Pazom 88 roa
1V. IoJsiTuKa OLiHIOBAHHSA
PO3ITOJJI BAJIIB TA KPUTEPII OLIHHOBAHHSA
IloToYHMIi KOHTPOJIb 3HAHb Cyma
YcHi Bignosiai KoHTpoabHi podoTu JlaGopaTopHi po6oTH
60 20 tnn
20 TI | T2 | T3 | T4 | 1 | 2| 3 | o4 | 75 100
15 15 15 15 4 4 4 4 4

Ilpakmuuni naeuuxku (BUKOHAHHA NAOOPAMOPHOT podOmu) OUiHIOIMbCA 32 PE3yIbTaTaMU
BUKOHaHHS JabopaTopHuX poOiT. BiaBimyBaHHsS 3aHATH € OOOB’S3KOBUM Ta Ja€ MOXKJIUBICTH OTpUMATH
3aJieKIapoBaHi 3arajbHi Ta ()axoBi KOMIIETEHTHOCTI, BYACHO 1 SIKICHO BUKOHATH 3aBIaHHs 3a 00’ €KTUBHHX
npyu4rH (HampuKiIaa, XBopoOa, MbKHApOJHE CTaKyBaHHS) HABYAHHS MOKE BiOYBaTHCH iHIMBIIyalbHO (B



OH-JTaliH (GopMi 3a MOTrOPKEHHAM 13 JAeKaHOM (akyibTery). JlJaboparopHa pobota Moke OyTH OLliHEHA Ha
MaKCHMAaJIbHY KIJBKICTh OaiiB, SIKIIO CTYACHT BYaCHO BHKOHAB BCi 3aBHaHHs, OGOPMHUB poOOOTY, 3pOOHB
BUCHOBKU. JlabopaTopHi poOOTH 31aI0ThCA HA HACTYITHOMY 3aHSTTI MiCHA 3aKiHYeHHs JabopaTopHOi poOoTH.

[lepeckiamanas MOAyNiB BiOyBaeThCSA 13 MO3BONY JIEKTOpa 3a HASBHOCTI TOBXHUX MPHIUH
(HampuKnan, JiKapHSHMN).

IoaiTnka moa0 akageMi4vHOI 100pOYeCHOCTI

CrincyBaHHSA TIiJ] 9ac MUCHBMOBOTO ONUTYBAaHHA, KOHTPOIbHUX poOiT Ta MKP 3a6oponeHi (B T.4. i3
BUKOPUCTAaHHSIM MOOUTbHMX JeBaiiciB). PedepaT MOBHHHI MaTH KOPEKTHI TEKCTOBI TOCHIAHHS Ha
BUKOPHCTaHy JiTepaTypy.

BusiBieHHs1 03HaK akaJeMiyHOI HeZOOPOYECHOCTI B MUCEMOBIH pOOOTI CTYACHTA € MiACTABOO JUIA ii
He3apaxyBaHHHS, HE3aJISKHO BiJ MacIITabiB ruiariaTy uu oOMany.

http://surl.li/Invbnt

HedopmanbHa ocBiTa npu BHKJIAJaHHI OCBITHHOrO0 KOMIIOHEHTY. Bu3HaHHS pe3ynbTariB

HaBYAaHHA, OTPUMaHUX y He(opMmanbHiil OCBITI 3MiHCHIOEThCS BiAMOBiqHO 10 «llomokeHHS PO BU3HAHHS
pe3ynbTaTiB HaBYaHHs, OTPUMAaHUX y (opMmanbHii, HedopMmanbHIA Ta/abo iHGOpPMANBHIA OCBITI Y

BonuHchkoMy HallioHATBHOMY YHiBepcuTeTi iMeHi Jleci Ykpainku» (https://vnu-taskid841251.s3.eu-north-
1.amazonaws.com/s3fs-public/inline-
files/%2B2024 %D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F %D1%80%D0%B5%
D0%B7%D1%83%D0%BB %D1%82%D0%B0%D1%82i%D0%B2 %D0%92%D0%9D%D0%A3 i%D0%BC. %DO0
%9B.%D0%A3. %D1%80%D0%B5%D0%B4.pdf)

PexoMenaoBaHi TutaThopMu IS POXOHKEHHAS HAaBYaHHA y He(hOpMaIbHIi OCBITI:
Prometheus + https://prometheus.org.ua/
BceocaiTa https://vseosvita.ua/webinar
Coursera https://coursera.org

3a yMOBH TiATBEpIKEHHS, IO 3MIiCT MaiicTep-KiaciB (cemMiHapiB, KypcCiB TOIO) BIiAIOBITa€ TeMam

OK, ceprudikaTu yyacti B HuX (a0 iHIII MATBEPIKYIOUl JOKYMEHTH) OyIyTh JOCTATHBOIO IMiJICTABOIO JIJIS
3apaxyBaHHsI BIIMTOBIAHUX TEM.

Ilonimuxa w000 oednaiinie ma nepeckiadanHs: poOOTU, K 3MAIOTHCS i3 TOPYIICHHSIM TEPMiHIB
0e3 MOBaXHMX TNPHYMH, OLIHIOIOTHCS HA HIKYY OIIHKY (3 Kxoocnoi memu siowimaemoucs 0,5 Oanie 6io
OMPUMAHO20).

V. llincymMKoBH# KOHTPOJIb

[TincymkoBuii KOHTposib — ek3ameH. OIIHIOBaHHS 3HaHb CTYJEHTIB 3IMCHIOETHCS 3a
pe3ynbTaTaMi IOTOYHOTO W MOAYJIBHOTO KOHTPOO. [Ipu iboMy 3aBIaHHS 13 IIUX BUJIB KOHTPOIIO
OLIIHIOIOTECA B Aiana3oHi Big 0 mo 100 6ajiB BKIIOYHO.

VY BuUMaaKy HE3al0BUIBHOI MiJCYMKOBOI OIIHKH, a00 3a Oa)kaHHS MiABUIIUTH PEUTHHT,
CTYJICHT CKJaJa€ ek3aMeH y muchMoBii ¢dopmi. [Ipu npoMy Ha ex3ameH BHHOCHTHCS 60 OaiiB, a
Oaym, HaOpaHi 3a pe3yabTaTaMd MOAYJIBHUX KOHTPOJBHUX POOIT, aHYNIOIOTHCS. [[1s oTpuMaHHA
OIIIHKH MOTPIOHO HAOpaTH MEBHY KUTHKICTh OaJIiB 3TiTHO IIKAJIHA OIIHIOBAHHS.

Opi€HTOBHI MUTAHHA 10 iCIUTY

[Ipeamer MaremMaTHaHOTO MOAEMOBaHHA. OCHOBHI MOHATTS MAaTEMAaTHYHOTO MOJICITFOBAHHS
B Oiosorii. IcTopiss pO3BUTKY MaTeMaTWyHOTO MojentoBaHHsA. CydJacHUN CTaH METOIB
MaTeMaTUYHOrOo MojeoBaHHA B Oiosorii. IIporpamui 3aco6u MaTeMaTHUYHOTO MOJETIOBAHHS B
OioJjorii. BusnaueHHs moHATTa cucTteMu. BinactuBocTi cucteM. Tunu cucteM. bioJIOridHI CHCTEMU.
Cucremuuii anam3 1. BumineHHS KOMHIOHEHTIB cucTeMH. CHCTEeMHUM aHami3 2. 3B’A3KH MDK
KOMIIOHeHTaMH cucteMd. CucreMHmil aHami3 3. 3B’SI3KM CHUCTEMH 13 30BHINIHIM CEPEIOBHIIEM.
BusnaueHHs MeTH MaTeMaTHYHOro MopeiaoBaHHS. (OCHOBHI BHMOTH 10 MAaT€MaTUYHOIO
MonemoBaHHs. (OcoOIMBOCTI MOIEIIOBAHHS O10JI0TIYHUX SBHIN. ITOHATTS MaTeMaTHYHOI MOJIE.


http://surl.li/lnvbnt
https://vnu-taskid841251.s3.eu-north-1.amazonaws.com/s3fs-public/inline-files/%2B2024_%D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F_%D1%80%D0%B5%D0%B7%D1%83%D0%BB_%D1%82%D0%B0%D1%82i%D0%B2_%D0%92%D0%9D%D0%A3_i%D0%BC._%D0%9B.%D0%A3._%D1%80%D0%B5%D0%B4.pdf
https://vnu-taskid841251.s3.eu-north-1.amazonaws.com/s3fs-public/inline-files/%2B2024_%D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F_%D1%80%D0%B5%D0%B7%D1%83%D0%BB_%D1%82%D0%B0%D1%82i%D0%B2_%D0%92%D0%9D%D0%A3_i%D0%BC._%D0%9B.%D0%A3._%D1%80%D0%B5%D0%B4.pdf
https://vnu-taskid841251.s3.eu-north-1.amazonaws.com/s3fs-public/inline-files/%2B2024_%D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F_%D1%80%D0%B5%D0%B7%D1%83%D0%BB_%D1%82%D0%B0%D1%82i%D0%B2_%D0%92%D0%9D%D0%A3_i%D0%BC._%D0%9B.%D0%A3._%D1%80%D0%B5%D0%B4.pdf
https://vnu-taskid841251.s3.eu-north-1.amazonaws.com/s3fs-public/inline-files/%2B2024_%D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F_%D1%80%D0%B5%D0%B7%D1%83%D0%BB_%D1%82%D0%B0%D1%82i%D0%B2_%D0%92%D0%9D%D0%A3_i%D0%BC._%D0%9B.%D0%A3._%D1%80%D0%B5%D0%B4.pdf
https://vnu-taskid841251.s3.eu-north-1.amazonaws.com/s3fs-public/inline-files/%2B2024_%D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F_%D1%80%D0%B5%D0%B7%D1%83%D0%BB_%D1%82%D0%B0%D1%82i%D0%B2_%D0%92%D0%9D%D0%A3_i%D0%BC._%D0%9B.%D0%A3._%D1%80%D0%B5%D0%B4.pdf
https://prometheus.org.ua/
https://vseosvita.ua/webinar
https://coursera.org/

[IpssMi Ta 3BOpOTHI KJach 3aBAaHb, TOB’s3aHi 13 MojaensMmu. Kmacudikarmiss mMaTeMaTHYHUX
mojeneit. ETanu ctBopenHst MateMaTHaHO1 Mojeni. [Ipuknany Moeneii 610J0Ti9HUX SIBHIIL.

Icropiss BUHUKHEHHS AU(GEPEHIINHOrO YMCICHHSA. 3BHYaiHI TU(EpEeHLIHH] pPIBHAHHS.
BusnaueHHs nuHamiku cucteMu. PiBHOBaxkHI ctanm. MojentoBaHHS Oi0OXIMIYHUX TIPOIECIB 3a
JIOTIOMOTOI0 (epeHIIMHNX PiBHAHb. MOAETIOBAaHHS MONYJSMIMHAX TPOLECIB 3a JIOTIOMOTOI0
mudepeHIiifHuX piBHSAHb. TUMOBI auHamiuHi Moxaeni B Oiomorii. Moaens JloTtki-Bombreppa.
[TonsarTs emmipuunoi wmozeni. Tumm cTaTUCTHYHUX po3moAUTiB. biomoriyni mpouecH, sKi
XapaKTEpU3YIOThCS PI3HUMH PO3MoALIaMu WMoBipHOCTEH. LleHTpanbHa rpaHnYHa Teopema, 3aKOH
Benmukux uncen. IlomsarTs perpecii. JliniiiHa perpecis. MopentoBaHHS OiOJNOTIYHUX SBHI 32
JIOTIOMOTOI0  JTiHiMHOT perpecii. Heminiiina perpecis. MojentoBanHs Oi0JIOTIYHMX SBHII 32
JIOTIOMOT 010 HeNiHiiHOo1 perpecii. [IporpamHi 3aco0u 11s1 CTBOPEHHS EMIIPUYHUX MOJIETICH.

[Tonstrss MamuHHOrO HaBuaHHA. lIporpamHe 3a0e3meueHHs 3 MAIIMHHOTO HaBYaHHS.
JliHiiHMIA NUCKPUMIHAHTHUN aHaji3 — KOHIeMIis, 3actocyBaHHs. IIITydHi HEWpOHHI Mepexi,
OynoBa, knacudikamis. Kounenmis rambokux HelpoHHux wmepex. Teopema baiteca. Ilpocti
OaitecoBi moneni. CkiramHi OakiecoBi moneni. PerpeciiiHuii aHami3 010J0TIYHUX JaHMX Ha OCHOBI
HEHPOHHUX CITOK, JIHIHHOTO JUCKPUMIHAHTHOTO aHamily, OaecoBux mozeneit. Kiacudikarris
O10JIOTIYHMX Ta MEIUYHUX JaHUX HAa OCHOBI HEHPOHHHMX MEPEX, JIHIMHOTO JUCKPUMIHAHTHOTO
aHainizy, 6aecoBux mojeneil. JlepeBa MpUHUHATTS pillleHb — KOHIICMIIisl, 3aCTOCYBaHHA. Tumu aepes
OpPUMHATTA pilieHb. BumagkoBuil mic. 3acTOCyBaHHS [€peB NPUNHATTS pIilIeHb AN 3aBlaHb
knacudikaiii Ta perpeciiiHoro anaiizy 6iojoriunux gaHux. KoHiemniis MammH OnopHUX BEKTOPIB,
3aCTOCYBaHHs JJIsl 3aBIaHb PErpeciiiHoro aHamizy Ta kiacugikamii 6iomoriynux manux.Meron k-
HAMOMMKYMX CyciliB y 3amadax kiacudikarii Oionoriunux nanux. Meron k-cepenHix y 3amadax
Kkiacudikaiii 010JIOTIYHUX JaHHX.

IcTopist po3BUTKY Teopil KIITHHHUX aBTOMaTiB. Tumu KIiTHHHEX aBTOMariB. OCHOBHI
BJIacTUBOCTI. [IOHATTS Mpo areHT-opieHTOBHI Mojei. [Iporpamue 3abe3nedeHHs Ui MOJICIIOBAHHS
Ha OCHOBI KJIITMHHHMX aBTOMariB. MojenmtoBaHHs MOpQoreHe3y Ta MOMYJSIIHHUX TPOIECIB 3a
JIOTIOMOT'OF0 KJIITUHHUX aBTOMatiB. KoHIlenIlis BUMTaKOBUX OJIyKaHb. THIIH BUIMAIKOBUX OJIyKaHb,
OCHOBHI BJIaCTUBOCTI. BumankoBi OiykaHHs 13 3amaM SITOBYBaHHSIM IIONEPEIHBOTO CTaHy
(eBomroniiinl). Bunaakosi OmykaHHs 6€3 3amaM’sITOBYBaHHS MONEPEIHBOI0 cTaHy. BukopuctaHHs
BUITAJIKOBUX OJIyKaHb JJII MOJIETIOBaHHS O10J0TIYHUX siBMIN. Bizyamizaiisi JaHUX, OTPUMaHUX HaA
OCHOBI BMIAJKOBUX OiykaHb. MapKiBCbKl JIaHIIOTH, OCHOBHI MOHATTS. [IpuxoBaH1 MapKiBCBKI
Mozeni. MapkiBcbki Mozeni Ta Teopis 1H(opmanii. 3acTOCYBaHHS MAapKIBCBKUX MoOJeNed y
6ioiH(popMmaTuLli. 3aCTOCYBaHHS MAapKIBCBKMX MOAeNed y IHIMX ramy3sx Oiosorii. IIporpamue
3a0e3meueHHs sl PO3pOOKH MapKiBChbKUX MOJemei

VI. llIkana omiHIOBaHHA
KpuTepii ouiHioBaHHS IiJx Yac ayIMTOPHUX 3aHATH

KisabkicTn KpuTepii oniHIOBaHHSI HABYAJbHUX JOCATHEHb
OaJiiB
4 Ganu OmiHroeTbesl BiANOBIAL 3700yBada OCBITH, SKHM y MOBHOMY o0OCs31

BOJIOJIi€ HAaBYAJIBHUM MaTepiasioM, BUIbHO, CAMOCTIHHO Ta apryMEHTOBAaHO HOTO
BUKJIA/Ia€, TIIMOOKO Ta BCEOIYHO PO3KPHUBAE 3MICT TEOPETHUHHUX 3alUTaHb Ta
MPAaKTUYHUX 3aBJaHb, BUKOPUCTOBYIOUU IPH IIbOMY OOOB’S3KOBY Ta JAOAATKOBY
JiTepaTypy, BUIBHO IIOCIYTOBYETHCS HAYKOBOI TEPMIHOJIOTI€I0,  HABOJUTH
apryMeHTH Ha MiATBEpPKCHHsS BJIACHUX JYMOK, 3M1MCHIOE aHai3 Ta pPOOUTH
BHCHOBKH.

3 6amn OuiHIOETBCS BIAMOBIAR 3700yBada OCBITH, SIKHA JOCTATHHRO TTOBHO




BOJIOJIi€ HABYAJIBHUM MaTepianoM, OOTPYHTOBAHO HOTrO BHKIIAJA€, B OCHOBHOMY
PO3KpHBa€E  3MICT TEOPETUYHHMX 3alUTaHb Ta MPAKTHYHUX  3aBJaHb,
BUKOPHUCTOBYIOUM TIPU 1BOMY OOOB’SI3KOBY JIITEpaTypy, IOCIYTOBYETHCS
HAYKOBOIO TEPMIHOJIOTI€0. AJie NMPH BHUCBITICHHI AEAKHX NMHTAaHb HE BUCTA4a€e
JOCTaTHROI TJIUMOMHM Ta apryMEHTallil, JOMYCKAIOThCA MPU [BbOMY OKpeMi
HEICTOTHI HETOYHOCTI Ta HE3HAYHI TOMMJIIKH.

2 oanmu OriHo€ThCS  BIAMIOBIAL 3100yBava OCBITH, SIKH BIATBOPIOE 3HAUHY
YaCTUHY HABYAJIHHOTO Marepially, BHCBITIIOE HOTO OCHOBHHM 3MICT, BHSIBIISE
eJIeMEHTapHI 3HaHHS OKPEMUX T0JIoKeHb. He 31aTHuit 10 rimbokoro, BceOI4HOTO
aHamizy, OOTpyHTyBaHHS Ta apryMeHTallli, HE KOPHUCTYEThCA HEOOXITHOIO
JITepaTyporo, AOMYCKA€E ICTOTHI HETOYHOCTI Ta MTOMUJIKH.

1 6an OuiHIOETBCSA BIANMOBIAL 3700yBada OCBITH, SIKMH BIATBOPIOE HE3HAYHY
YaCTHHY HaBYAJILHOTO MaTepiaiay, BUCBITIIIOE JICAKI €IEMEHTH OCHOBHOTO 3MiCTY,
BHSIBIISE CJIEMEHTAPHI 3HAHHS OKPEMHX I0JIO)KEHb.

0 GamiB O1iHI0€THCS BIAMOBIAb 37100yBaya OCBITH, KM HE BOJIOJAIE HaBYAIbHUM
MaTepialioM Ta He B 3MO31 HOTO BHCBITJIUTH, HE PO3yMi€ 3MICTY TEOPETUYHUX
MMUTaHb Ta MPAKTUIHHUX 3aBaHb.

Tabnuys 4
IIkxaja ouiHIOBaHHS 3HAHB 3100yBa4iB 0CBiTH
Oninka B 6anax JIiHrBicTHYHA OLlIHKA Ouninka 3a mkainow ECTS
OIlIHKA MOSICHEHHS
90-100 BigMiaHO A BIJIMIiHHE BUKOHAHHS
82-89 Hdyxe nobpe B BHILIE CEPEITHBOTO
PiBHS
75-81 JHobpe C 3arajoMm xopouia
pobora
67-74 3aI0BIILHO D HETIOT'aHO
6066 JlocTaTHBO E BUKOHAHHA BIIIOBigae
MiHIMaJIEHUM
KpUTEPISIM
1-59 He3anosinbpHo Fx HEOOXITHE
nepecKiIaaHHs

VII. PekoMeH0BaHa JliTepaTypa Ta iHTepHET-pecypcH

1. Bbonnapenko T.I. OcHoBu Meanunoi iHpopmaTuku. [IpakTukyMm: HaBuanbHUE mocioHuK / T.1.
Bboupapenko. — K. : BCB «Meaununay, 2018. — 128 c.

2. bynax .€. Menuuna indopmatrka B moayisix. K.: Menununa, 2009 p. — 208 c.

3. Topoberns C.B., T'opobens O.10., Xomenko T.A. OcHoBu Gioindopmaruku. — Kuis, HTYY

KIII. — 2010. — 156 c. Pexxum Biakputoro moctymy: https://ela.kpi.ua/bitstream/123456789/774/1/10-11-
146.pdf

4. Kysnenor LII. Biokibepuernka : mpaktukym / yknaa. . S. Koman, 1. I1. Ky3uenos ;
BonuHcbkuit HaioHanbHUN yHiBepcuteT iMeHi Jleci Ykpainku, Oionoriunuii hakynsTet, Kageapa ¢izionorii
JroAMHY 1 TBapuH. — Jlynpk, 2011. — 32 c.

5. Kysznenor 1. TI., Kaumnceka T. B. JlaGoparopHmii mpakTukym 3 HeiipoindopMmaruku /
CxiHO€EBpONIeHCHKNI HalioHaNbHUH yHiBepcuTeT iMeHi Jleci YkpaiHku, MequKo-0i0JIOTIYHAN (aKyIbTeT,
kadeapa ¢izionorii moaunu i TBapuH. — Jlynek, 2020. — 92 c.

6. Mucnut Mmoaensamu (ykp. cyoTutpu) https://ru.coursera.org/learn/model-thinking

7. CucteMHe MUCICHHS B TPOMAJCHKIH  OXOpOHI  3/70poB’ss  (YKp. CYOTHUTpH)
https://ru.coursera.org/learn/systems-thinking
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https://ela.kpi.ua/bitstream/123456789/774/1/10-11-146.pdf
https://ru.coursera.org/learn/model-thinking
https://ru.coursera.org/learn/systems-thinking

8. Wertelecki W. Incorporated levels of cesium-137 in pregnant women and prevalence rates of

neural tube defects and microcephaly / Wertelecki, W., Yevtushok, L., Kuznietsov, I., Komov, O.,
Lapchenko, S., Akhmedzanova, D., & Ostapchuk, L. / Reproductive Toxicology, 80, P. 33-35.
9. Wertelecki W. Chornobyl, radiation, neural tube defects, and microcephaly / W. Wertelecki

et al.// Eur J Med Genet. —2018. — Vol. 61, Ne 9. — P, 556-563.



