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Po3miwieHHA Kypcy

Mporpama HaBYabHOI AUCUUNAIHU
1. Onuc HaBYanbHOI gUCLMNNIHMK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HAaBYAHHA

Memoro Has4anbHOI ducyunaiHu € hopMyB8aHHS y ACnipaHmMie Cy4acHO20 HayKoB8020 C8imoeaasAady 8
0b6s1acmi mamemamu4yHO20 MOOesKBAHHA MPoUecia, AKi crnocmepi2caromeca 8 nPupPOOHUYUX, 30KpemMa,
bionoeiyHUX Ma MeOuUYHUX cucmemax, O03HAUOMAEeHHA i3 HAABHUMU MemoOamMu pPo38’A3YB8aHHA
pi3HOMaAHIMHuUX 3a0ay4 3 061aCcmMi 0NMUMANbHO20 Kepy8aHHA 8 MAKUX CUCMeMaXx.

lpedmem HasuaabHOI OucyunaiHu — MaTeMaTUYHIi mMeToaM Ta Moaeni ans dopmanisauii
Pi3HOMAHITHUX ABMLL, Ta NPOLLECIB, L0 CNOCTEPIraloTbCA Y 6i0NOrYHUX Ta MeANYHUX CUCTEMAX.

1i0 yac susyeHHsa OaHOI ducyunaiHu acnipaHmu Habyoyme maki KomnemeHmMHocmi:.
- AocniaxyBatn GyHKLUiOHANbHI moaeni biomeanyHnx CUCTEM, WO BiATBOPIOIOTb MEBHY 3a/IEXKHICTb MiX
BiZIOMMMM i HEBIAOMUMMU BEJIMMNHAMM,
- CTBOPIOBATN Modeni ONTMMI3aLiMHOro TMny, NpeAcTaB/ieHi cuctemamm piBHAHb abo HepiBHOCTEN WoA0
HeBIAOMMX NapameTpiB MoAeni, mMeTa AKMX MNONAra€E y MOLIyKax TaKoro pileHHA, Ake 6 aaBano
MiHiManbHe 3HaYEeHHA BIAXMNEHHA MiXK CNOCTEPEXHUMM JAHMMU Ta pe3ybTaTaMn MOAENOBAHHSA;
- CTBOPIOBATU Ta AOCAIAKYBATM MOAENi, NpeacTaBieHi CUCTEMOLO PiBHAHDb 3 6araTbMa HEBIAOMUMMU, LLLO
BMMarae ana ix JocnigXeHHA BUKOPMCTaHHA NOTYKHMX EOM Ta HaABHOCTI BigNoOBigHMX NPOrpamHmX
3acobis;



- peani3oByBaTU iMiTaLiMHIi Mogeni, WO BMKOPUCTOBYIOTbCA ANA aHaNi3y CKAagHux 6ionoriyHux Ta
MeANYHUX CUCTEM | MPOLLECIB, LLLO XapaKTepM3yTbCA TOYHMM BiATBOPEHHAM NPUPOAHBLOrO nNpouecy abo
ABMLWA, NOTPebyloTb cnewiasbHMUX PO3paxyHKiB Ha EOM;
- AOCNiAXKyBaTU CKNAAHILWI CUCTEMM | KOMMNNIEKCU B3AaEMO3AJIEKHUX MOAE/IEN NepepaxoBaHMX TUNIB.
B pesynbTaTi BMBYEHHA HABYANbHOI AMCUMNAIHM 3800yBadvi BMLWOI OCBITM HabyayTb TaKux
3aranbHMUX NPOrPaMHUX pe3y/bTaTiB HABYAHHA!
— po3B’A3yBaTM CKNaAHI 3agadi, NoB’A3aHi 3 MaTeEMATUYHMM MOZENOBAHHAM, B ranysi bionorii Ta
MeaUnUUHU;
— NpPOBOAMTU CTAaTUCTMYHY OOPOOKY, aHani3 Ta y3ara/ibHEHHA EeKCNePUMEHTANIbHUX LAHUX i3
BMKOPUCTaHHAM NPOrpaMHux 3acobiB Ta cydacHUX iHGOpMaLLiMHMX TEXHONOTIN;
— BWKOPMCTOBYBATW iHHOBALiNHI NiaxoAn ona po3B’si3aHHA CKNagHUX 3agad 6iosorii Ta meauumMHK
32 HEBM3HAYEHUX YMOB.

2. MMpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNNIHU (MiCLLe B CTPYKTYPHO-/IOTIUHIN cXeMi HaBYUaHHA 3a
BiNOBiIAHOIO OCBITHLOIO NPOrpamoto)

HaByanbHa AucuMnAiHA Ma€E MiKOUCUMNAIHAPHWUIA XapaKTep Ta iHTerpye BignoBsigHO 4O CBOro
npeameTy chneuianbHi 3HAHHA 3 iHWMX OCBITHIX i HAayKOBMX ranysei. BoHa IpyHTYETbCA HA 3HAHHAX,
O4epPKAHUX acnipaHTaMM NpU BUBYEHHI AncumMnain: «Metoam onTumisau,ii», «MaTtemaTnyHa CTaTUCTUKAD,
«MaTtemaTnyHe MoaeNtoBaAHHA».

3. 3MicT HaBYaNbHOI AUCUUNANIHU

Tema 1. OcHOBM MoAeNtoBaHHA XiMIYHOT KiIHETUKM BioNoriYHMX NpoLeciB pi3HOro piBHA.
Tema 2. MatemaTuyHe MoAentoBaHHA GepMeHTAaTUBHOIO KaTasisy

Tema 3. MaTtemaTu4yHi Mogeni monekynapHoi peuenuii

Tema 4. OcHoBM PpapMaKOKIHETMKM Ta papMaKOKIHETUYHA ONTUMI3aL,is NiKyBaHHA

Tema 5. MatemaTu4yHi Mogeni KNiTMHHOIO PocCTy

4. HaBuyanbHi maTtepianu Ta pecypcm

BasoBa niTepatypa, AKy Tpeba BMKOPUCTOBYBATU ANA OMAHYBAHHA AMCUMNAIHW, ONPaLbOBYETHCA
CaMOCTIHO ANA NiATOTOBKM A0 NPAKTUYHUX 3aHATb | B YMOBaX AUCTaHLIMHOIO HaBYaHHA. 1A BUKOHAHHA
MOAY/NbHUX KOHTPOJIbHMX PO6IT, nNigroToBKM ponosigei, npeseHTauid, HanNucaHHA ece 3a
pe3ynbTaTaMM CaMOCTIMHOI poHOTM NPONOHYETHCA BUKOPUCTOBYBATM TAKOXK A0AATKOBY /liTepaTypy Ta
iHTEPHET-pecypcu.

bazosa nimepamypa.

1. MapueHiok B.M., Ceepctiok A.C. MaTemaTuyHi Mogeni Ta MeTOAN KOMMAPTMEHTHOro
MOAeNoBaHHA KibepdiznuHnx cuctem meamko-bionoriunmnx npouecis / B.M. MapueHiok, A.C.
CeepcTiok—  JIbBiB: BugasHuuteo  «MarHonisa - 2006», 2020. - 400 c.
http://elartu.tntu.edu.ua/handle/lib/34864

Jlodamkosa nimepamypa.

Ingalls, B. P. (2013). Mathematical modeling in systems biology: an introduction. MIT press.

3. Bernhard @. Palsson. Systems Biology: Simulation of Dynamic Network States. Cambridge
University Press, 2011. doi:10.1017/CBO9780511736179.

N

IHghopmayiliHi pecypcu
4. MASSpy: Modeling Dynamic Biological Processes in Python URL:
https://masspy.readthedocs.io/en/latest/index.html



5. MeTogMKa onaHyBaHHA HaBYa/NAbHOI AUCUMNNIHU (OCBITHBOrO KOMMOHEHTA)
5.1. Nekuii

NeKuia 1. OcHoBU MogentoBaHHA XiMiYHOT KiHETUKM BiosioriyHMX Npouecis

3annaHosaHo: KiHETUYHMI eKcnepuMeHT. BU3HAUYeHHA KOHCTaHTU WBMAKOCTI i NOPAAKY KiHEeTUYHOI
peakuii. KiHeTMKa CKnagHuX peakuiit. Peectpauis, noMuakm Ta nepBnHHa 06pobKa faHUX B KIHETUYHOMY
ekcrnepumenTi. flitepatypa nig KOXKHii AeKLil Ta npakuyHoMmy

NekKuia 2. OcHoBKN MogeNtoBaHHA PepMEHTATUBHOIO KaTanisy
3ananaHosaHO. KiHETUYHI cxemn Ta MmexaHi3am pepMeHTAaTMBHOI peakKuii. baratocybcTpaTtHi peakuii.
HecTauioHapHa Ta penakceuiliHa KiHeTMKa pepMeHTAaTUBHUX peaKLin

Nekuia 3. JocnigrKeHHsA daKkTopiB BNANBY B MoAeNAX GepMEHTAaTUBHOIO KaTanisy
3annaHosaHo: Bnnaue Temnepatypu Ta PH. IHribitopn depmeHTaTMBHUX peakuiin. |HakTMBauia
depmeHTiB. MonipepmeHTHI cnctemu

Nekuia 4. MpuUHUMNK MOAENOBAHHA MONEKYNAPHOT peuenLii
3annaHoeaHo. OCHOBHI NOHATTA. MONeKynApHi MexaHi3smMmu peuenTopHUX CUrHanie. BM3Ha4vyeHHA
napameTpiB MONIEKYNSPHOTO 3B’A3yBaHHSA

Nekuia 5. MogentoBaHHA B3aeEMOA|i NiraHAiB Ta peuenTtopis

3annaHosaHo. B3aemogia AeKiNbKOX ANiraHAiB 3 ogHUM ULEHTPoOM. Bname pisHMx ¢aKTopiB Ha
3B’A3yBaHHA /iraHAiB Ta peuenTopis. IMmiTauiliHe MoaentoBaHHA NPU BM3HAYEHHI KOHLEHTpaLil
peuenTopiB Ta ix adiHHOCTI.

Nekuin 6. PapmakoKiHeTU4YHi mogeni
3annaHosaHo: MaTemaTu4Hi mogeni papmaKoKiHETUKN. DapMaKOKIHETUYHA ONTUMI3aLiA NiKYyBaHHA.

Nekuia 7. KiHeTMYHI 0c06AMBOCTI KNITUHHOTO poCTy
3annaHoeaHo:. EKkcnoHeHUiHa $a3a pocTy KAITUHHOI Ky/bTypu. IHTerpanbHa ¢opma piBHAHHA pocTy
KNITUHHOI nonynAwii.

Nekuia 8. MoaentoBaHHA GpaKTopiB BNAUBY Ha KNITUHHUIA pOCT
3annaHosaHo: IHribitoBaHHA POCTy KNITUHHOI nonynAuii. Mepiogn iHAYKLUIT Ha KIHETUYHUX KPUBUX
pocTy. 3yNUHEHH:A POCTy, anonTo3 Ta 3arnbenb KNiTUH.

Nekuia 9. MogentoBaHHA MacliTaboBaHUX NPOLLECIB KyNbTUBYBAHHS KNITUHHUX NOMNYAALiN

3annaHosaHo. MopentoBaHHA NPOLLECY KyNbTUBYBAHHA FTEHHO-IHXEHEPHMX LUTAMIB MiKPOOpPraHi3mis.
KiHeTuKa pennikauii nnasmig. KynbTUBYBaHHSA KNiTUH B pexxumi xemocTtaTy. Komn’ioTepHe moaentoBaHHA
KiIHETUKM POCTY KNITUHHUX NONYANALINA.

5.2. MpakTnyHi poboTtn

e Ilpu miaroroBui caMoCTiiiHUX POOIT B MepetiKy JiTepaTyPHHUX [zKepeJ He
NMOBMHHO 0yTH POCIiICbKOMOBHHUX JIKepe.l.

MpakTuyHa pobota 1. JemoHcTpauis npoueaypy AMHaMIYHOro MoAentoBaHHA BioNoriYHMX npoLiecis
i3 3aCTOCYBaHHAM MOBW NporpamysaHHa Python.

MpaktuuHa poboTta 2. JocnigskeHHA KiHeTUKM 6ioxiMiyHMX peaKuin i3 3acTocyBaHHAM MOBM
nporpamysaHHs Python.



MpakTnuHa pob6ota 3. MoaentoBaHHA KIHETUKM GEPMEHTATUBHUX PeaKLii Y 3aKpPUTKX Ta BiAKPUTUX
cucTemax i3 3aCTocyBaHHAM MOBUM NporpamysaHHa Python.

MpakTtuyHa pobota 4. CtexiomeTpnyHe moaentoBaHHA BiosoriYHMX NPoLEeciB i3 3aCTOCYBaHHAM MOBM
nporpamyeaHHs Python.

MpakTuyHa poboTta 5. MoaentoBaHHA NPOLLECIB perynsAu,ii }kMBOro opraHiamy i3 3acTocyBaHHAM MOBM
nporpamyeaHHs Python.

MpakTnuHa po6orta 6. MoaentoBaHHA MeTaboNiYHOro WAAXy rAiKONI3y i3 3aCTOCYyBaHHAM MOBMU
nporpamyeaHHs Python.

MpaktuyHa pobota 7. MogentoBaHHA CNPAXKEHUX MeTaboNIYHUX WAAXIB i3 3aCTOCYBAHHAM MOBM
nporpamysaHHs Python.

MpakTuyHa po6oTa 8. MogentoBaHHA MeTabonivHOI Mepeski i3 3acToCyBaHHAM MOBM NPOrpPamyBaHHS
Python.

MpaktnuHa pobota 9. MogentoBaHHA MeTabonismy remornobiHy i3 3acTOCyBaHHAM MOBU
nporpamysaHHs Python. FlOBUHHO BCTaBUTU KYAUCH MOAYABHY Le 2 roa,.

6. CamocTiiHa poboTa acnipaHTa BCTABUTU NIAFOTOBKY A0 NEKLIN

1 | Temu gna camocTiiHOro onpauoBaHHA
OcHOBM AANHAMIYHOTO MOAENOBaHHA BiONOrYHUX NPOLLECIB. 5 roga,
OcHoBU cucTemHoi 6ionorii 5 rog.
depmeHTaTUBHA KiHETUKA Y BIiAKPUTUX CUCTEMAX Srog,.
PiBHi npeacTaBneHHA MiXKKNITUHHOI B3aEMOZ,iT Ta iIX MO4ENt0OBaHHA 5 roga,
CrexiomeTpuyHe moaentoBaHHA 6iosoriYHMX NPoLecis. 5 roga,
MpuHUMNK perynau,ii )XKMBoro opraHiamy 5roa.
Mogenb meTabonivyHoOro Wwnaxy raikonisy 5roa.
Mogenb cnpsarKeHNnXx MeTaboniyHux Wwanxis 5 roga,
MogentoBaHHA MeTaboiYHOT Mepeski. 5 roga,
2 | BAKOHaHHA NPaKTUYHUX POBIT 36 rog.
3 | MigrotoBKa A0 MOAY/IbHOI KOHTPONIbHOI PO60TH 4 8roga.
4 | MigrotoBKa A0 eK3ameHy 30 25roga,.
Bcboro 114 rop.

MoniTnka Ta KOHTpONb
7. MoniTMKa HaBYaNbHOI AUCLUNNIHM (OCBITHBOrO KOMMOHEHTA)

Cuctema BMMOT, MOCTAB/IEHNX Nepes, acnipaHTOM, CKNa4AEeTbCA 3.

— 060B’A3KOBOroO BiABiAYBaHHA NEKUil i NPAKTUYHUX 3aHATb. BiACYTHICTb i MPUCYTHICTb Ha HUX He
OLHIOETbCA B Hanax, ane OCKiIbKM Ha HUX BUKNAAAETbCSA TEOPETUYHUIA MaTepian, HaaatoTbCa METOANYHI
pekomeHaalil Ta pPO3BMBAlOTLCA HaBWYKM, HeoOXigHI ANA BMKOHAHHA KOHTPOJIbHMX 3aBAaHb, TO
BiABiAyBaHHA BMN/IMBAE Ha Pe3yNbTaTW AyAUTOPHOI i CAMOCTIMHOI po6OTK, NiATOTOBKY A0 KOHTPOJbHUX
3axogis;

— OULHIOBaHHA POHOTU Ha NPAKTUYHUX 3aHATTAX;

— BUKOHaHHA MKP 3rigHO 3 BUMOramu Ta KpuUTepiamm OLiHIOBaHHA.

Cnig poTpumyBaTmCcA NpaBuA BiABiAYBaHHA 3aHATb.

Ha 3aHATTAX nepeabayvaeTbCa aKTUBHICTb acnipaHTiB, 403BOAETLCA rpynoBa popma poboTu.



Baroma 4acTnHa penTuHry acnipaHTa GOpMyeTbCA 3a PAXYHOK aKTUBHOI y4acTi B PO6OTi HA NPAKTUYHMUX
3aHATTAX. CMCTEMA OLHIOBAaHHA OPIEHTOBAHA HA OTPMMAHHA 6aniB 3a NiArOTOBKY A0 AyAUTOPHMX 3aHATD,
[A0MNOoBiAb i aKTUBHICTb acnipaHTa B 06roBOpPeHHI NUTaHb TeMKW. TOMY NPOMNYCK NPaKTUYHOIO 3aHATTA He AaE
acnipaHTy MOXAUBICTb OTPMMATK Bann y CeEMeCTPOBUI PENTUHT.

Y pa3si BUsiIBNEeHHA akaAeMiyHOi Hego06poYecHOCTI NiJ Yac BUKOHAHHA MOAY/IbHOI KOHTPObHOT poboTH
— pe3y/IbTaTh KOHTPOJIbHOIO 3aX0/y He BPaxoBYHOTbCA.

MoBTOPHE HaNMCaHHA MOAY/IbHOI KOHTPOLHOI POHBOTUN HEe AOMNYCKAETLCA.

MponyLweHi KOHTPOJbHI 3axoau

AKLLO KOHTPO/IbHI 3aX04M NPONYLLEHi 3 NOBaXKHMX NPUYMH (XBopoba abo Baromi }KUTTEBi 06CTaBUHM),
acnipaHTy HAaAAETbCA MOXK/IMBICTb BUKOHATU Ui KOHTPOJIbHI 3aX04M NPOTATOM HaMbAMMKUYOTO TUXKHA.

AcnipaHTK, AKi 6e3 noBaXKHOI NpUYNHK Byan BigCyTHI Ha MKP, Ha4AETLCA MOMKINBICTb BUKOHAHHA
MKP Ha He 3an/1aHOBAHOMY 3aHSTTi, a/1€ B TAKOMY pasi 40 pe3y/ibTaTy byayTb 3acTocoBaHi wWTpadHi banu.

AKagemiuHa AobpoyecHicTb

MoniTMKa Ta NPUHUMNM akagemiyHoi gobpoyecHocTi BM3HauveHi y po3gini 3 Koaekcy uecTi
HauioHanbHOro TexHiYHoOro yHisepcuteTy YKpaiHn «KNIBCbKMN NOAITEXHIYHWUIA IHCTUTYT iMeHi Iropsa
Cikopcbkoro». [fetanbHiwe: https://kpi.ua/code. YV pa3i BuUSBICHHS MPOSBIB aKaJeMi4HOT
JT0OpPOYECHOCTI PU BUKOHAHHI 3aB/IaHb OILIIHKA HE BHUCTABISETHCS, & MIPOMOHYETHCS MEPEPOOUTH
po0OTYy B IBOTHKHEBUH TEPMiH, y pa3i iCIIUTY CTYJCHT BiANPABIAETHCS HAa Iepe3aady.

Hopmu eTU4YHOI noBeAiHKM

Hopmun eTuyHOi noBediHKM acnipaHTiB i NpauiBHWKIB BM3HauyeHi y po3gini 2 Koaekcy uyecTi
HauioHanbHoOro TexHiYHoro yHisepcuteTy YKpaiHM «KWIBCbKMN MONITEXHIYHMI IHCTUTYT iMeHi Irops
Cikopcbkoro». [etanbHiwe: https://kpi.ua/code.

8. BuAM KOHTPONIO Ta PEMTUHIOBa CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaB4aHHA (PCO)

PelTUHT acnipaHTa 3 KPeAUTHOTO MOAYNA CKNAAAETHCA 3.

1) 6anie 30 BUKOHAHHA MA 3aXUCM MPAKMUYHUX pobim;

2) 6asi8 30 BUKOHAHHA MOOYs1bHOI KOHMPOAbHOI pobomu (MKP);

3) 3a 8i0n08idb Ha eKk3ameHi,

4) 0odamkosux b6anig 30 akMugHy pobomy AeKyiaxX YU Opu2iHaNbHe BUKOHAHHA MPAKMUYHUX
pobim.

CUCTEMA PEUTUHTOBUX BANIB
8.1. banu 3a BUKOHAHHA Ta 3aXMCT NPAKTUUYHUX PO6iIT

MpoTArom ceMecTpy acnipaHTX BUKOHYOTb 9 NPaKTUYHUX POBIT.

MaKcumanbHa KinbKicTb 6aniB 3a NpakTUYHy poboTy — 4 6ann.

4 6ann — poboTa BUKOHaAHa fAKiCHO, B NOBHOMY 06cs3i;

3 6ann — poboTa BUKOHaHa B NOBHOMY 06cA3i, afie MiCTUTb HE3HAUYHI NOMUJIKY;
2-1 6an — poboTa BUKOHaHa He NOBHICTIO abo Mae CyTTEBI NOMUNKU;

0 6aniB — poboTa BUKOHAHa HEBipHO.

MaKcuMManbHa KinbKicTb 6aniB 32 BUKOHAHHSA Ta 3aXMCT NPAKTUYHUX POBIT:

4 6anun x 9 nab. pob. = 36 banis.

8.2. banu 3a MoAy/IbHY KOHTPOJIbHY poboTy

MoaynbHa KOHTPObHA poboTa CKMaZa€eTheA i3 2 3anuTaHb no 7 6anis:
KpuTepii ouiHiOBaHHA BiANOBIAI HA 3aNUTAHHA:


https://kpi.ua/code
https://kpi.ua/code
https://kpi.ua/code
https://kpi.ua/code
https://kpi.ua/code

*  «MaKcuMmasbHa KinbKicTb 6aniB» — BiANOBiAb NOBHA | NPaBUbHA;
* «MaKcumasnbHa Kinbkictb 6anis - 1 6an» — Bignosiab NpaBMabHa, ane HenoBHa abo

MIiCTUTb HE3HAYHi HETOYHOCTI;

*  «MaKcuMmanbHa KinbKictb 6anis — 3 6ann» — BiANOBiAb HEMOBHA | HETOYHA;
* 0 6anis — Bignosiab HenpaswubHa abo BiACYTHSA.
MaKcumanbHa KinbKicTb 6aiB 32 MOAYIbHUIM KOHTPOb:

7 6anis X 2 3anuTtaHHA = 14 6anis.

8.3. Bignosigb Ha eK3ameHi

Barosuun 6an —50.

dopma npoBefeHHA eK3aMeHY 3a01eXUTb Bif, Toro — byae BiH Biabysatuca y TpaauuiitHomy

(o4HOMY) pexRuMmi UM y aucTaHUitHOMY:

OuHa dopma

AucTaHuiiHa dopma

Ha ek3ameHi acnipaHT oTpumye 6inet 3
ABOMA TEOPETUYHUMM TA ABOMA NPAKTUYHUMMU
3aBAaHHAMMU.

Ha ek3ameHi acnipaHT oTpumye 6inet 3
OAHUM TEOPETUYHMM Ta ABOMA MPAKTUYHUMM
3aBAaHHAMMU.

nposeaeHHA eKk3ameHy.

BUMAZKMK),

NMOMUIKMN.

3a BigNoOBiAi Ha KOXKHE 3 TEOPETUYHMX YU NPAKTUYHUX 3aBAAHb HAPaxXOBYETbCA Makcumym 10
6aniB. Ha BKa3aHi 3aBgaHHA acnipaHT HaZa€e MMCbMOBY BiANOBIAb, AKY BUKNAAAY NepeBipAe y AeHb

3a BiANOBiAb Ha KOXHeE 3anuTaHHA BineTy acnipaHT OTPUMYE:

— 8-10 6aniB, saKwWo BiH HagaB NOBHY Ta NpPaBM/bHY BigNoBiAb abo NpunycTUBCA
He3Ha4YHUX NOXMOOK, AKi ICTOTHO He BNAMHYAM Ha camy Bignosiab,

— 5-7 6aniB, AKLWO BiANOBiAb NPaBUAbHA /IMLLE YAaCTKOBO abo He € MOBHOW (Hanpukaaa,
HaBeZeHa /iMLe HefeTabHa CXxemMa HeobxiaHoro anropmutMmy abo nig yac po3B’A3aHHA
npuKagy He nepesipeHa MOXKAMUBICTb 3aCTOCYBaHHSA BiAMNOBIAHOrO MmeToAy),

— 2-4 6anu, AKWO BiANOBIAb YaCTKOBO NPaBWU/IbHA, ane MiCTUTb 3HaYHi MPOranHK
(Hanpuknaga, BiACYTHE Nig yac po3B’A3aHHA NPUKNALY BPaXOBaHi He BCi MOXK/IMBI

— 0-1 6anu, sKwo BiaNoBiAb Ha 3aNMUTaHHSA B3arani He 6byna HagaHa abo MicTUTb rpybi
[na BCTAHOB/IEHHA CTeneHi 3HaHHA acnipaHTOM maTepiany ANCLUNAIHKU NiCNA NepeBipKn

NMMCbMOBOI BiANOBIAI BUKNAAa4y 404aTKOBO 3a4a€ acnipaHTy O4HE UM AeKifibKa HOBUX 3aNMUTaHb — Ha
YTOUYHEHHSA HaZaHoi Bignosiai abo, B3arani, Ha iHLWY TeMy 3 MaTepiany, Lo NnepesipAETbCS.

Bignosigi Ha CyKynHicTb A404aTKOBUX
3anuTaHb ouiHtoTbeA 3aranom Bia 0 go 10
6aniB B 3a1eXHOCTI Bif, iX TOYHOCTi Ta MOBHOTM 3a
TUM e NPUHLKUMOM, WO i BigNoBiAgi Ha NTMCbMOBI
3aBAaHHA.

Bignosiai Ha CyKynHicTb A40A4aTKOBUX
3anuTaHb oLjiHIotoTbea 3aranom Big 0 go 20
6aniB B 3aneXHOCTI Bif, iX TOMHOCTi Ta NOBHOTU 33
TUM e NPUHUUNOM, WO i BiANOBIAi Ha NMCbMOBI
3aBAaHHA.

BuKNapay Mae NpaBo 3a0XOTUTKM acnipaHTa NEeBHO KinbKicTio 6anis (MakcumanbHo — 3 6ann)
32 HaZaHHA OPUTiHANBHOIO PilLEHHA YM BiANOBIAI HA eK3aMeHi.

8.4. 3aoxouyBanbHi Ta wrpadHi 6ann

3aoxouyBanbHi 6anu

HanucaHHA Te3, cTaTTi, y4acTb Y Mi3KHapPOAHMX, BCeyKpaiHCbKMX Ta/abo iHLwmnX

+ 10 6anis

3axo4ax abo KOHKypcax 3a TEMATUKOIO HaBYa/IbHOI AMCUMNNIHN




WrpadHi 6ann

HesyacHe BMKoHaHHA MKP (Ha He 3annaHOBaHOMY 3aHATTI) -5 6anis

8.5. BU3HaHHA pe3ynbTaTiB HAaBYaHHA, OTPUMAHUX Y HedOopMaNbHIN OCBITi, TOLLO

3a NPOXOAXKEHHA NEBHOTO enemeHTy HepopmanbHoi ocBiTU (Hanpukaaa, oHnanH-Kkypcis Coursera
abo aHanoriyHmx), 3a nepemory abo y4acTb B TEMaTUYHMX XaKaToHax abo iHWMX 3maraHHAX, acnipaHTy
MOXYTb OYTW HapaxoBaHi 404aTKOBI 6asu, 3apax0BaHO BUKOHAHHA NPaKTUYHUX POBIT 33 BCIO AMCLUUNAIHY
3 MaKCMManbHO MOK/INBOIO OLiHKO, abo, B3arani, suctasneHo 100 6anis.

KOHKpeTHUI po3mip 3a0XOYEeHHA acnipaHTa BW3HAYAETbCA BWMKAAZAYEM, WO YMTAE NeKuii,
BUXOAAYM i3 NOBHOTM, BAXK/IMBOCTI Ta pe3y/bTaTiB NPOXOAXKEHHA UMM acnipaHTOM BiANOBIAHUX eneMeHTIB
HepopManbHOI OCBITH.

8.6. Po3paxyHoK wKanm (R) peiTuHry

Cyma Barosux 6a/1iB KOHTPO/IbHMX 3aX0AiB NPOTArOM CEMECTPY CKNaAaE.
RC = 30 6anis + 20 6anis = 50 6anis.

8.7. YmoBa AonycKy A0 3a0iKy Ta BUSHAaYE€HHA OLiHKK

I3 Liel cymm 3a cemecTp acnipaHT MoXKe HabpaTu NeBHy KinbKicTb 6anis rC.

Ek3ameHauiitHa cknagosa (RE) wkanu gopisHioe 50 6anam, To6T1o cknagae 50% sig, R.

3a BignoBigb Ha eK3aMeHi acnipaHT MoXKe HabpaTu NeBHY KinbKicTb 6anis rE.

PeliTMHroBa wkana 3 aucumnnidim cknagae R = RC + RE = 100 6anis.

CymapHa KinbKicTb 3a0xo4uyBanbHUX 6anis (rS) 3a poboTy acnipaHTa 3 AUCUMNAIHK Nif Yac cemecTpy
(avs. n. 4) He noBmHHa nepesuwysatn 0,1xXRC, To6T0 0,1 X 50 6anis = 5 6anis.

HeobxigHO YyMOBOIO AONYCKY A0 €K3aMeHY € BiACYTHICTb 3a60proBaHOCTi N0 NPaKTUYHMUX poboTax
Ta HaNMCaHHA MOAY/IbHOI KOHTPO/IbHOI poboTu.

AcnipaHTu, AKi JONYLLIEHI A0 eK3ameHY, OTPMMYIOTb CBOK nonepeaHio ouiHKy 3 aucumnnidn (RD)
aBTOMaTU4YHO, AIKLLO BOHa A0piBHIOE abo nepesuulye 70 6anis.

BOHa NOBIAOMANAETLCA acnipaHTam Ha KOHCy/bTalii nepes eK3ameHOM i PO3PaxoBYETLCA TAaKUM
YUHOM;,

RD=2*(rC + rS).

AKLW0 HaBYaHHA BiabyBanoca y ANCTaHLIMHOMY PEeXUMI 1 acnipaHT NOroAXKyeTbCs i3 nonepeaHboro
OLLiIHKOO, TO BOHA CTA€E OCTATOYHOI Ta BUCTABNAETLCA Y €EK3aMeHaLiHY BiZLOMICTb.

AKWoO HaB4aHHA BigbyBanoca y AUCTAHLIMHOMY pPeXXMMi M acnipaHT He 3rofeH i3 nonepegHbo
OLIHKOLO, AIKY BiH OTPMMaB «aBTOMATOM», TO BiH 3[d€ €K3aMeH 3a HaBeAeHMMW paHilwe npasBuiamu, a
Moro octaToyHa penTnHrosa ouiHka RD po3spaxoByetbesa 3a popmynoto: RD=rC+ rS + rE.

AKWO HaBYyaHHA BigbyBanocA y OYHOMY PEXMMI, TO OUiIHKA 33 €eK3aMeH aBTOMAaTUYHO He
BUCTABNAETLCA, @ acCMipaHTX 343l0Tb €K3aMeH Yy TpaguuinHomy ¢opmaTi 3a HaBegeHMMW paHilwe
npaBuAamm, Npu LLbOMy OCTaTOYHa penTMHroea ouiHka RD acnipaHTa po3paxoByeTbca 3a popmynoto:

RD=rC+ rS + rE.

[Ons oTpMMaHHA acnipaHTOM BigNOBiAHMX OLHOK MOro peiTuHrosa ouiHka RD nepesoauTbea 3rigHO
3 TaKoto Tabanueto:

PenTtunnrosi 6aan, RD OuiHKa
95-100 BiAMIHHO
85-94 AyXKe fobpe
75-84 nobpe
65-74 33/10BiNIbHO




60-64 [OCTaTHbO
Cyma b6anis < 60 He3a40BifIbHO
PelTuHr 3a cemectp <40 He AonyLuLeHo

9. [OopaTtkoBa iHpopmauia 3 aucunnninm (0CBITHbOro KOMMNOHEHTA)

B ymoBax AMCTaHLIMHOIO peXXnmy opraHisauia oCcBiTHbOro NpPoLecy 3A4iMCHIOETbCA 3 BUKOPUCTAHHAM
TEXHOOriN AucTaHuiiHoro HasuaHHA: Slack, Telegram ta «EneKTpoHHWUI Kamnyc». HaBYanbHMIA NpoLec y
AWCTaHUIMHOMY peXumi 34iMCHIOETLCA BiANOBIAHO A0 3aTBEPAKEHOro Po3Knady HaB4Ya/IbHUX 3aHATb.
3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4aCHMX PecypciB NpoBeneHHA OHNAMH-3ycTpiyei (opraHisauis
BiAEOKOHbepeHuii B Zoom).

Po6ouy nporpamy HaB4YasnbHOI gucunnaiHu (cunabyc):

CknapgeHo: npodecopom Kadegpu npomucnoBoi bGiotexHonorii Ta Giodpapmauii, A[OKTOpOM
dapMaueBTUYHUX HaYK, CTapLKUm AocnigHMkom, goueHtom C.0. ConosiioBum

YxBaneHo Kadenpor npommucnosoi biotexHosorii Ta biodpapmauii (npotokon Ne 16 Big 26.06.2024 poky)
MoroakeHo MeToamuHo Komicieto PBT (npotokon Ne 19 sig 28.06.2024 poky)



