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Po3knag, 3aHATbL http://schedule.kpi.ua

MoBa BMKNagaHHA YKpaiHCbKa

IHpopmaLia npo Jlektop: 4.T.H., npod., npod. lopobeuyb CeiTnaHa BacunisHa

KepiBHUKa Kypcy /' NpakTnuHi: 4.7.H., npod., npod. Fopobeup CeitnaHa BacunisHa
BUKNadauiB JIncTyBaHHSA 3i CTyAeHTamMM 3 OpraHi3auiHux NuTaHb byae 34iicHIoBaTMUCA

yepe3s WhatsApp yat aucumnnitm

Po3smilleHHA Kypcy Ha nnatdopmi gucraHuiiiHoro HaByaHHA Google Knac 3a nocunaHHam
https://classroom.google.com/c/NDIWOTYONTgzNzMz?cjc=ivudhsq  Kog,
Kypcy ivudhsg, nocTiitHe nocunaHHa Ha Google Meet:
https://meet.google.com/kpz-wgbz-fro

lMporpama HaBYaNbHOI AUCLUNAIHN

1. Onuc HaBYanbHOI AMCUMNAIHK, T MeTa, NpeaAMET BUBYAHHSA Ta pe3y/ibTaTW HaBYaHHSA

MpoekT "leHom ntoanHK" po3noyaB NPOLLEC HAKOMUYEHHA BENNYE3HMX 0BCAriB AaHMX NPO reHOMM.
[eHOMHI AaHi Npo pi3HOMaHITHI OpraHi3amu, AKi peryiapHo reHepyrTbCA, i BUKOPUCTOBYHOTLCA B baraTbox
ranyssx, WO BMNAMBAE HA LWMPOKI CEKTOPU EKOHOMIKKM, BKAKOYAKOUM [OCTaBKY AiKiB, pPoO3pobKy
dbapmaKonoriyHMx npenapartis, BUPOOHULTBO NPOMMUCIOBUX Ta XapyoBMX NPOAYKTiB. Po6oTa 3 reHOMamu,
iX aHani3 Ta iHTepnpeTauia, HeobxiaHa ANA AOCATHEHHA yCnixy B GiNbWOCTI rany3en HayK Npo KUTTSA Ta B
b6iomeanyHin ranysi. Take PO3yMIHHA NEXUTb B OCHOBI NpWKAagHoi 6GioiHbopmaTuKn. lNpuknagHa
6ioiHbopmaTMKa Npu3HavyeHa ANA BYEHMX Yy ranysi 6ionoriyHUX Hayk, iHKeHepiB, TeXHiIYHMX daxiBu,iB,
MeAMWKiB, WO npautoTb Y NPOMMUCAOBIA GioTexHoNOTri, CinbCbKOMY rocnoAapcTBi, MeguUMHU TOLLO.
MpuknagHa 6ioiHpopmaTUKa pa€e rNMOBOKe PO3YMIHHA iHCTPYMEHTIB OOCNIONKEHHA HayK Mpo KUTTA,
3HaHHA 6e3nivi BigKpuTUx 6a3 gaHux (BA) Ta cnocobu iX BUKOPUCTAHHSA, 3HAMOMCTBO 3 NPOrpamHUMMU
3acobamu, Lo BUKOPUCTOBYIOTLCA A/1A aHANi3Y Ta NOPIBHAHHA FeHETUYHUX AAHUX, MOIHGOPMOBAHICTb NPO
CY4acHi MeToAn TeHOMIiKM, MpoTeomMiku, dapmakoreHomikn Towo. JAducumnniHa «[lpuknagHa
6ioiHGOpMaTUKA» BMBYAE 3aCTOCYBAHHA Cy4aCHUX iHOOPMaALIMHMX Ta OBYMCNIOBAHUX TEXHONOTIA B
b6ioTexHonorii Ans aHanisy i cucrematmsauii GiosforiyHUX JaHUX, MOJeNoBaHHA Npouecis, WO
Bif6YyBalOTbCA HA MONEKYNAPHOMY PiBHI, AN1A 3aCTOCYBAHHA LIMX 3HaHb 414 PO3POOKM MeTOAiB reHETUYHOI
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Tepanii. Ii meTolo € BUABNEHHA CTPYKTYpH, GYHKLIN Ta B3aemogaii biomakpomonekyn (AHK, PHK, 6inkis) i
nogasnblie BUKOPUCTAHHA LMX 3HAHb NMPU CTBOPEHHI HOBMX NiKAPCbKMW NpenapaTiB, HAHOMaTepianiB i
npunagis AnA AiarHOCTUKWU | NiKyBaHHA AKOAMHWM, A TaKOX METOAiIB NepcoHanisoBaHoi meguunHu. o
nepwoYyeproBMx 3agay npuKkaagHoi 6ioiHGopmaTMKM noTpibHO BigHECTM Taki, AK aHani3 reHomis,
BUAINEHHA 3 X CKMaZy OKPEeMMX TeHiB, iX eK30H-iHTPOHHOI CTPYKTYPU, CUTHAZIbHUX MOCAiA0BHOCTEN,
nepenbadeHHA OYHKLUIN TeHiB i eKCnpecoBaHUX HUMMKM MNPOAYKTIB, BUSBAEHHA TEeHiB — MOTEHUIMHUX
MilleHehn pAii HOBWMX NiKiB, OLHKA POAi OKPEMUX CKNAAOBMUX aMIHOKMCAOTHOI NOCNIAOBHOCTI Y
bYHKLUiOHYBaAHHI 6inKka, nobyaoBa monekynapHmux mogenen 6inkis i HyYKNEIHOBMX KUCNOT, BUXOAAYM 3 iX
NoCNiAOBHOCTEN, AOCNIOAKEHHA MeXaHi3My QYHKUIOHYBAaHHA MaKpPOMOJEKY/, BUXOAAYM 3 X
MOIEKYNAPHUX MOAenen, KOMN'toTepHe KOHCTPYKOBAHHA NiKiB, 3aCHOBaHe HAa paLuioHanbHOMYy BMbOpI
reHiB-milieHen i MonekynapHUx mogenen ix 6inKoBMx NPOAYKTIB.

MpodeciiHnii  6ioTexHoONOr Hapasi MA€E 3HATM Ta BMITM BMKOPUCTOBYBATM CY4YacCHi MOBM
nporpamysaHHA. Jligepom cepes Takux moB € Python, ocobnvso Biopython, wo € Konekuieto
HEKOMEPLNHUX iHCTPYMEHTIB ans obuncneHHa B bGionorii Ta 6ioiHpopmaTULi 3 BIAKPUTUM KOLOM
CTBOPEHOI0 MiXKHapPOAHO acoujialieto po3pobHukis Biopython - ue Habip mogynis Python, ski HagatoTb
byHKLUiT ana pobotn 3 nocnigosHoctamm AHK, PHK i 6inkoBMx nocnigoBHOCTEN, TaKUMU SIK 3BOPOTHE
KoMnaemeHTauia naHytoxkka JHK, nowyk moTtusis B 6inkoBUx nocnigoBHocTax i T. [. BiH Hagae 6e3niy
CMHTAKCMYHMX aHanNi3aTopiB ANA YMTAHHA BCiX OCHOBHWMX reHeTUYHUX 6a3 aaHux, Takux Ak GenBank,
SwissPort Towo, a Tako o060noHKM / iHTepdencn AnA 3anycky iHWMX nonyaapHux nporpam /
iHcTpymeHTiB 6ioiHdopmaTmkm, Takmx ak NCBI BLASTN, Entrez i T. 4., B cepegosuui Python.

3 ornagy Ha ue, gucuunniHa «MpuknagHa 6GioiHpopmaTuKa», 6e3nepevyHo, € BaXKAMBOK Ta
aKTyanbHO ANA NiAroTOBKM CydacHMX crewianicTiB 6ioTexHooriB.

MeTor HaBYaAbHOI AUCUMNNAIHWU € GOPMYBAHHA Y CTYAEHTIB KOMNETEHTHOCTEMN:

e K 2. 3paTHicTb 34iiCHIOBATK NOLWYK HeobXiaHOT iHpopMaL,ii B HayKOBIl | TEXHIYHIN niTepaTypi,

6a3ax faHUX Ta iHWKUX gxKepenax

e K 3. BiabupaT Ta aHanisyBaTM peneBaHTHi AaHi, Y TOMYy YMC/i 33 AOMOMOrOI Cy4YaCHUX
METO/iB aHaNi3y AaHMX i creLiani3oBaHOro NPorpamHoro 3abesneyeHHs;

o @K 5. po3pobnsatn HoBi BioTexHONOriYHi 06’eKTU | TexHonoriT Ta NiaBMWYyBaTU edEKTUBHICTb
iCHYHOUMX TEXHO/OTI Ha OCHOBI eKcnepMmeHTanbHUX Ta/abo TeopeTUdHUX gocnigykeHb Ta/abo
KOMMN'IOTEPHOrO0 MOAENOBAHHA;

e @K 14. 3pgaTHicTb po3pobnaaTM BGioTexXHONOrIYHI NPOAYKTM Pi3HUX GYHKLIOHANbHO-CNOXMBYUX
rpyn.

e @K 15 BMKOpUCTOBYBaTH creLianizoBaHe NnporpamHe 3abesnevyeHHA ANa aHaNi3y Ta ynpasaiHHA
6ioTexHoNOriYHMMM 06’ekTamm (Npouecamm);

Micna 3acBOEHHA HaBYaNbHOI AUCUUNAIHM CTYAEHTM MAKOTb NPOAEMOHCTPYBATM TaKi pe3y/bTaTu
HaBYaHHA:
MporpamHi pesynbTaTn HaBYaHHA.
e [IPH 4. Bmitn obupatM Ta 3acTocoByBaTM Halbinbw nNpupatTHi meToaM MaTemaTUYHOro
MOJIeNt0BaHHA Ta ONTMMI3aLii Npy po3pobJieHHI HaYKOBO-TEXHIYHMX MPOEKTIB,
e [IPH 18. YMmiTn po3pobaaTtn 6ioTeXHONOrIYHI NPOAYKTU Pi3HUX GYHKLIOHAbHO-CNOXUBYMX
rpyn .
e [IPH 19. YMiT BUKOPUCTOBYBATN MONIEKYNAPHO-BIONOriYHI TEXHONOTIT AN CTBOPEHHSA Ta
aHanisy HoBUX BioNOTiYHNX areHTiB.

2. MMpepekBi3UTU Ta NOCTPEKBI3UTU AUCUUNNIHK (MicLie B CTPYKTYPHO-NOriUYHili cXemMi HaBYaHHA 3a

BifNOBiAHOIO OCBITHLOIO NPOrpamoto)

Micue B CTPYKTYPHO-/IOTiYHIA cxeMi HaBYaHHA 3abe3neyvyyeTbca AMCUMNNAIHAMM, WO BMBYANNUCS HA
nonepeaHix cemectpax:. «lHpopmauiliHi TexHonorii», «feHeTUKa», AK 6a30Bi OCHOBHI BiOTEXHO/OrIYHiI



OAMCUMNAIHW, @ TakoX 6a30BMI piBEHb BONOAIHHA aHINIMCbKOKD MOBOK He HuMK4Ye A2. Y CTPYKTypHO-
NOTIYHIN NNOLWMHI Nporpamm NiAroToOBKM MaricTpiB HayKoBLiB 3 BioTexHoorii gucumnaiHa 6a3yeTbca Ha
nonepeaHbo BUBYEHUX AUCUMMAIHAX, SIKi CTBOPHOKOTbL GyHAAMEHT A/ NOoAanblloi AOCAIAHULBLKOT i
NPAKTUYHOI AiANbHOCTI BUNYCKHUKIB.

3. 3MmicT HaBYaNbHOT AMUCLUUNIHK

Tema 1. BukopuctaHHa moBu nporpamyBaHHA Python ans aHanisy ekcnepMmeHTanbHUX [aHux B
6ioTexHonorii Ta po60TH 3 BioiHPOPMATUYHUMM Ba3zaMK AaHUX.

Nekuis 1. OcobanBOCTi PO3BUTKY Cy4aCHUX MOB MpPOrpamyBaHHA, po3BUTOK mosu Python sk ogniei 3
HaMMoNyNApPHIWKMX MOB AN 6GiOTEXHONOriYHMX 3acTocyBaHb. MMaketn Python ana supiweHHAa 3agad
bioTexHonorii Ta bioiHpopmaTukK. IHTerpanbHe cepeaosuiie pospobku (ICP), (Integrated development
environment — IDE) Pycharme Community, IDLE, Spyder.

Nekuis 2. Maker matplotlib python pns Bisyanisauii Ta aHanizy ekcnepumeHTaNbHUX [AaHUX B
6iotexHonorii, 3D rpadiku Ta giarpamu.

Nekuia 3. Maketn python pna 3apay perpeciiHoro aHanisy: numpy, pandas, scikit-learn, scipy.
BaratodakTopHa perpecis, perpecia leminra (orthogonal distance regression).

Tema 2. MNpakTUYHe 3aCTOCyBaHHA AO0CATHEHb Bi0IHGOPMATUKM Ta FEHETUYHOIO aHani3y B Pi3HUX ranysax.
Nekuja 4. MNMoctreHOMHA epa B PO3BUTKY 6i0iIHGOPMATMKKU. PO3BMTOK TapreTHoi Tepanii B NiKyBaHHi

3aXBOPIOBAHb, CMNOPTi, «reHEeTUKU NoBeAiHKM» Tow,o. MeTtogm BBeAEHHA TeHiB Ta AiKiB B KAITUHMU
eyKapioTis.

Nekuia 5. CyyacHi 4OCArHEHHS B NOLWYKY TapreTHUX CUCTEM AOCTaBKM NiKiB. BipycHi Ta HeBipycHi cuctemum
OOCTaBKM TeHiB Ta NiKkiB. MeToaM MarHiToKepoBaHOI AOCTaBKM reHiB Ta Aikis. NpupogHe Ta WTy4He
MarHiToOMiYeHHA KNiTUH BaKTepil gNnA TapreTHOI 40CTaBKM NiKiB.

Hadaemobcs nepenik po3dinie i mem sciei ducyunaiHu.
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HaB4anbHU KOHTEHT

5. MeTogmMKa onaHyBaHHA HaBYa/IbHOT AUCLMNNIHM (OCBITHBOTO KOMMOHEHTA)

1 2
Tema 1.BukopucmaHHA mosu rnipoepamyeaHHs Python 014 aHaniszy ekcnepumeHmansHux
daHux 8 biomexHonoz2ii ma pobomu 3 bioiHgpopmamuyHumu 6a3amu OaHUX.

2 Nekuia 1. OcobAMBOCTI PO3BUTKY Cy4acHMX MOB NpPOrpamyBaHHA, po3BUTOK mosMu Python sk
OAHi€i 3 HaMnonynApHilWMX MoOB Ans BioTexHoNOriYHMX 3acTtocyBaHb. Maketu Python pgns
BUPilLEeHHs 3afa4 b6ioTexHonorii Ta 6ioiHpopmaTUKK. IHTerpanbHe cepefoBuile PO3POOKM
(ICP), (Integrated development environment — IDE) Pycharme Community, IDLE, Spyder.
Nitepatypa: 6a3oea [1-3], iHbopmauiliHi axepena [1-3]

3 Nekuia 2. Maket matplotlib python ana sisyanisauii Ta aHanisy ekcnepMmeHTaNbHUX AAHUX B
6iotexHonorii, 3D rpadiku Ta giarpamu.

Nitepatypa: 6a3o8a [1], iHbopmauiliHi axkepena [3]

4 | Nekuia 3. MakeTn python ans 3agay perpeciitHoro aHanisy: numpy, pandas, scikit-learn, scipy.

BaratodakTopHa perpecis, perpecia Jeminra (orthogonal distance regression).

Nitepatypa: 6a3oB.a [1], iHpopmauiiiHi grepena [5-7]

Tema 1. llpakmu4yHe 3acmocy8aHHA 00CA2HeHb BioiHGhopMamuKu ma 2eHemu4Ho20 aHaizy
8 Pi3HUX 2any38X



https://doi.org/10.3390/ijms21207575
https://doi.org/10.3390/cells12020315
http://www.ncbi.nlm.nih.gov/
https://www.python.org/
https://www.geeksforgeeks.org/top-python-ide/
https://matplotlib.org/
https://numpy.org/
https://pandas.pydata.org/
https://scikit-learn.org/stable/
https://scipy.org/
http://www.biopython.org/
http://www.biopython.org/
https://magpylib.readthedocs.io/en/latest/

Nekuia 4. MNMoctreHOMHa epa B po3BUTKY bioiHGopmaTMKK. PO3BMTOK TapreTHoi Tepanii B
NiKyBaHHI 3axBOPOBaHb, CNOPTi, «reHeTUKN NoBeaiHKM» Towo. MeTogm BBeAEHHA reHiB Ta
NiKiB B KNiITUHW eyKapioTi..

Nitepatypa: 6a3os.a [1, 2], nopaTtkosa [3,4]

Nekuina 5. MarHitoreHeTMKa: AUCTaHLUiMHA aKTUBALA KNITOHHMX GYHKLiN, HOBI meToau Tepanii
Ta [AiarHOCTMKM B MarHiTHMX nonsax. Maketr magpylib mosu python gna 3agay TapreTHoi
O0CTaBKM NikiB. MeToau BBeAEHHA reHEeTUYHOro maTtepiany B KNiTUHWU eyKapioTiB. BipycHi Ta
HEeBiIPYCHI CMCTEMM AOCTaBKM reHiB Ta ANiKiB. MeToaAn MarHiTOKepOBaHOI AOCTaBKM reHis Ta
niKiB. NpupogHe Ta WTy4YHe MarHiTOMiYeHHA KNITUH BaKTepil ANA LiNboBOi A4OCTaBKU NiKiB.

Nitepatypa: gopaTkosa [27-32]

MpaKTUYHi 3aHATTA

2

MpakmuyHa poboma 1

Center for Biotechnology Information (NCBI)) 3 6asamu ganmux PMC ta PubMed.
Nitepatypa: 6a3oea [5, 6], iHbopmauiiHi axkepena [1]

Pob6oTa B 6a3ax AaHux HauioHanbHOro ueHTpy bioTexHonorivHoi iHdopmauii CLLUA (National

MpakmuyHa poboma 2

Nitepatypa: 6a3o.a [1], iHdopmauiitHi gxxepena [3]

Bisyanisauia eKcnepumeHTaNbHUX JAaHux B bioTexHosorii y BuUrasgi Aiarpam 3
3actocyBaHHam Matplotlib. Mobyaosa 3D gjarpam i rpadikie 3 3actocysaHHam Matplotlib.

MpakmuyHa poboma 3
NiHiMHa Ta noniHOMianbHa perpecia eKcnepumMeHTaNbHUX AAHUX.
Nitepatypa: 6a3oBa [2], iHpopmauiliHi grepena [2]

MpakmuyHa poboma 4

ONA 3aga4y Knacuoikau,ii.

Nitepatypa: 6asoB.a [2], iHpopmauiliHi grepena [5-8]

BukopuctaHHa naketis humpy, pandas, scikit-learn, scipy mosu nporpamysaHHs python

6.

CamocrTiitHa poboTa cTyaeHTa/acnipaHTa

CamocTiliHa poboTa CTyAeHTa No AUCUMNAIHI BKAOYAE MIAFOTOBKY A0 ayAMTOPHMX 3aHATb (18
roguHu), BukoHaHHa PTP (10 rognHun) moaynbHOI KOHTpoibHOI (4 roauHu), nigrotoBka go 3aniky (6
rOAMH,) @ TAKOX ONPALIOBAHHA HAaBEAEHUX HUKYE TeEM CaMOCTiiHO (64 roamH).

Ne | Hassu Tem A1 CamOCTIMHOIo BUBYEHHA foanHm

1 | Naketn Python gna 3apgay perpeciiHoro aHanisy. JliHiiHa Ta noniHomianbHa perpecisa | 15
eKCNepuUMeHTaNbHUX AaHUX.
Nitepatypa: 6a3oea [1], iHbopmauiliHi axepena [4]

2 | NakeT sCipy moBu nporpamyBaHHa python. 14
Nitepatypa: 6a3o.a [1], iHbopmauiliHi axepena [6]

3 | Naketn moBu nporpamysBaHHA python ana 3agau knactepusauii 6iotexHonoriyHmx | 10
OAHUX.
NitepaTypa: 6a3o8.a [1], iHpopmauiiiHi grepena [4-7]

4 | Ornag, moxknueocTeit nakety Biopython. Po6oTa 3 06’ektom SegRecord. MonapHe Ta | 10
MHOXMHHE BUPiBHIOBAHHSA NocnigosHocTel B Biopython. Opranisauis goctyny ao 6asu




fanux NCBI Entrez s naketi Biopython. BukopuctaHHa nakety Biopython ans
JocnigrKeHHA BnacTuBocTen 6inkis.
NitepaTypa: 6a3oB.a [1], iHpopmauiliHi grepena [8]

4 | Nowyk miweHen ana nikis. biomapkepwu ix Knacudikauis Ta ponb B NnepcoHanisosaHin | 15
(npeuusinHin) meanumHi. IoHHI KaHanu, Ak MmiweHi (biomapkepun) Ans NiKiB. |OHHI
KaHa/IM KanbLito AK MilleHi Ana NiKyBaHHA OHKONOTIYHUX, CepLeBO-CYAUHHUX
3aXBOPOBaAHb, AiabeTy Ta HU3KM iHLWKNX 3aXBOPHOBAHD.

NitepaTypa: 6asos.a [2], soaatkosa [5-14]

MoniTnka Ta KOHTPOIb
7. TloniTMKa HaBYaNbHOI gUCUMNNiHK (OCBITHBOrO KOMMNOHEHTA)

BuBueHHA gucumnnnitm «MpuknagHa 6ioiHpopmaTrKa» BiabyBaETbCA HA NEKLIAHUX TA NPAKTUYHUX
3aHATTAX. HAOYHICTb HaBYaNbHWUX 3aHATb 3ab6e3MneyyeTbCA BUMKOPUCTAHHAM  3HAYHOI  KiNbKOCTI
intocTpaTMBHOro matepiany (cxem, Tabavub, cnaigis). Mig Yac BUKNAAAHHA AaHOT AUCLUNAIHWU BUKNALAY
NpPoBOAMTb ONUTYBAHHA 3406yBayiB oA TOro, Wob BM3HAYMTU pPiBEHb 3aCBOEHHS HUMW BUKIALEHOrO
MmaTepiany, Ba*K/NIMBMM € aKTUBHICTb 3400yBadiB. [MpPaKTU4YHI 3aHATTA NPOXOAATb 3 BMKOPMUCTAHHAM
KOMN’HOTEePHOI TEXHIKM Ta BiANOBIAHOrO NPOrpaMHoro 3abesneyeHHs.

3a3Ha4aemoca cucmema 8umMoe, AKI 8UKAA0a4y cmasums neped cmyoeHmom/ acnipaHmom:

® ipasusa 8idsidys8aHHA 3aHAMb (K AeKyili, makK i npakmuyHuUx/nabopamopHux);
BiaBifyBaHHA NeKLUil, NPaKTUYHUX 3aHATb Ta 1AbopaTOpPHMX POBIT, @ TAKOXK BiACYTHICTb HA HUX, He
OUiHIOETbCA. OAHaK, CTyAeHTamM PEeKOMEHAOYETbCA BiABiAyBaTM 3aHATTA, OCKIZIbKM HA HUX
BMKAAAETbCA TEOPETUYHUIN MaTepian Ta PO3BMBAKOTLCA HABMYKMK, HEODOXigHI ana popmyBaHHA
KOMMNETEeHTHOCTeN, BM3HAYEHUX CTaHAAPTOM OCBiTU. CMCTEMa OLHIOBAHHA OpiEHTOBaHa Ha
OTPUMaHHA 6aniB 3a aKTUBHICTb CTyAEHTa, @ TAaKOX BMKOHAHHA 3aBAaHb, AKi 34aTHIi PO3BUHYTH
NPaKTUYHi  YMIHHA Ta HaBWYKMWU. 3a 06’eKTMBHMX nNpuumMH (Hanpuknag, xsopoba,
npaueBnalTyBaHHA, MiXKHapOAHE CTa)KyBaHHA TOLWL0) HAaBYaHHA MOXe BiabyBaTmcA B OH-NalH
dopMi 3a NOroAKeHHAM i3 KepPiBHUKOM Kypcy.

® 1pasusa noseodiHKU Ha 3aHAMmsx (akmueHicmeo, Ni02omosxka Kopomkux donoeideli yu mexkcmie,
BIOK/MHOYEHHA menedoHi8, BUKOPUCMAHHA 3ac0bis 36’43Ky 0414 MowyKy iHghopmauii Ha eyan-0ucky
8UK1A0AYQA YU 8 iHMepHemi moujo);
Ha ayaAnTOpHMX 3aHATTAX CTYAEHT MA€ NOBa*KaTh BMKNALa4a Ta AUCUMNAIHY, WO BiH CyXaE;
BMKOHYBaTW efleMeHTapHi NpaBuia Ta HOpMK NoBeAdiHKK; [poTarom 3aHATTA 3ab6opoHAETLCA
KopucTyBaTUCA MobifibHMMK TenedoHamMm, OKPIM eKCTPEHUX BUNAAKiB. Hopmu eTUYHOI
noBeZiHKKN CTYAEHTIB i NpaLiBHMKIB BU3Ha4YeHi y po3aini 2 Kogekcy vecti HauioHanbHoro
TEeXHIYHOro yHiBepcuTteTy YKpaiHM «KUTBCbKMUN NONITEXHIYHMIN iIHCTUTYT iMeHi Iropa CikopcbKoro».
NetanbHiwe: https://kpi.ua/code.

® [1paBuUsIa NPU3HAYEHHA 300X04y8asabHUX Ma wmpagHux banis,
He nepeabayeHo

e nonimuka dednaliHis ma nepecknadaHs;
TepmiH 34a4i KOXKHOro BMAay poboTH OBroBOPHOETLCS Ha 3aHATTI Nig Yac BMAAYi 3aBAAHHA Ta
3aNeXuTb Big TNy poboTtn. PoboTun, AKi 34a10TbCA i3 NOPYLEHHAM TepMiHiB 6e3 noBaXKHMX
MPUYMH, OLLIHIOIOTBLCA Ha HMXKYY OLLiHKY. MepecknagaHHa Tem (Moaynis) BiAbYBaeTbCA 32 HAABHOCTI
NOBAXHUX NPUYUH.

e nosimuKa wodo akademiyHoi dobpoyecHocmi,
BM3HayeHi y po3gini 3 KoaeKkcy 4ecTi HauioHanbHOro TeXHIYHOro yHiBepcuTeTy YKpaiHu
«KUIBCbKMIM NONITEXHIYHUI IHCTUTYT iMmeHi Irops Cikopcbkoro». [eTanbHiwe: https://kpi.ua/code.
BMKOPUCTaHHA A0AATKOBUX AxKepen iHpopmaLii nig Yac ouiHoBaHHA 3HaHb 3abopoHeHo (y T.u.



MobBinbHUX AeBalicie). MobinbHi NPUCTPOT L03BONAETLCA BUKOPUCTOBYBATM /IMLLE Mig, Yac OH-NalH
TEeCTYBaHHA Ta BUKOHAHHA PO3PaXyHKiB.

MpyW BUKOHAHHI iHAMBIAYAaNbHUX CAMOCTIHMX 3aBAaHb (PTP) He HaBOAUTU Y CMIUCKY BUKOPUCTAHOI
niTepatypwu nybnikauii, cniBaBTopamm AKMX € CNiBPObHITHUKM YCTAaHOB KpaiHM-arpecopa.

V pasi BUSBJICHHS aKaJleMiuHOI HeTOOpPOYECHOCTI MMiJ] Yac BUKOHAHHS 3aJIKOBOi pOOOTH CTYAEHT
YCYBA€ETHCS 3 3aJiKy 1 MOXKE MOBTOPUTH CHPOOy 3/1adi CEMECTPOBOrO KOHTpoiro Ha 1 ym 2
nepesaayi.

V pasi BUABJICHHS aKaJIeMidHOI HeI00poUYeCHOCTI i yac BukoHaHHs /PT'P Tomo pobotu (rurariar
a0oI110) 3aB/IaHHS CTYJCHTY HE 3apaxoBYyeThcs. [IOBTOpHE BUKOHAHHS 1HIMBIIYaIbHOTO 3aBIaHHS
MOJKJIMBE TLIBKH 3a iHIIMM BapianTtoM / BumnpaBieHe iHAMBiIyajabHE 3aBJaHHS OIIHIOETHCS 3a
KPHUTEPISIMH, K TaKe, [0 BAKOHAHE HEBYACHO

iHWi sumoau, W0 He cynepeyams 30KOHOOABCMBY YKPAiHU ma HOPMAMUBHUM OOKYMEHMAMm
YHisepcumemy.

e CTyneHT 3060B’A3aHMI 3apeecTpyBaTUCA Ha niathopmi AmcTaHuiiiHoro HasuyaHHa Google
Workspace for Education Fundamentals (8 muHynomy G Suit For Education) Ha apomeni
@LLL.kpi.ua Ta npuegHatuca go Google Knacy «MpuknagHa GioiHbopmaTMKa» 3a NOCUMAAHHAM
https://classroom.google . [na uboro cTyaeHTy HeobxigHO cnoYaTKy oTpMMaTh akayHT B Google
Workspace for Education Fundamentals Ha aomeHi @LLL.kpi.ua. Jns oTpumaHHa akayHTy B Google
Workspace for Education Fundamentals Ha aomeni @LLL.kpi.ua HeobxigHo 3anosHMTM Google
dopmy: https://sikorsky-distance.kpi.ua/req _gsuite/ . Micna peectpauii Ta moaepauii 3aABKM
CTYAEHTa, aAMIHICTpaTOp HaAiwne CTyAeHTY Ha NOLWTY NapOo/ib Ta IOTiH A0 aKayHTY, 3 AKUM CTYAeHT
3MOXKe BMKOPMCTOBYBATW BCi AOCTYNHi iHCTpyMmeHTH Ta cepsicn Google Workspace for Education
Fundamentals. Google Workspace for Education Fundamentals — ue naket cneuianizoBaHoro
XMapHOro nporpamHoro 3abesneyeHHs, iHCTPYMEHTIB AAs ChinbHOT poboTM Ta AUCTaHLIMHOIO
HaB4YaHHA Big KomnaHii Google. OcHoBHa CKnagoBa NakeTy — cUCTEMA YNPaBAiHHA HaBYaHHAM
Google Knac, ska 403BONSE BMKNAZayy CTBOPHOBATU HaBYa/bHi K/Aacu, OUiHIOBATM 3aBAaHHA,
HafaBaTW YyYyHAM 3BOPOTHIM 3B’A30K, Ny6NiKyBaTM OrO/IOWEHHA | MOLIMPIOBATM HABYa/bHI
MaTepianu. Buknagay moxke 6aunTM, XTO BMKOHAB 3aBAAHHSA, a XTO We NPOAOBXKYE Haj HUM
NPaLoBaTH, a TAKOXK YNTATU NUTAHHSA | KOMEHTapi CTyaeHTiB. s NPUMEAHAHHA 40 HABYaNbHOIO
Kypcy «lpuknagHa 6ioiHbopmaTtnka» ctyaeHTy noTpibHo nepeitn y Google Knac 3a nocunaHHAM
https://classroom.google.com/c/NDIwOTYONTgzNzMz?cjc=ivu4hsg , HaTUCHYTM 306paXKeHHA «+»
y BEPXHbOMY MPaBOMY KyTKy bpay3epa, BubpaTu «MpueaHaTnUCA A0 Knacy» Ta BBECTU KOA Kypcy
ivu4hsg. AkayHTU cTygeHTiB, sAiKi npuegHanuca go Google Knacy He 3 akayHTy Ha AOMeHi
@LLL.kpi.ua, 6yayTb BMAyyaTMCA 3 HaB4YanbHOro Kypcy «lMpuknagHa 6GioiHdopmaTmka: Google
Knacy Tomy, W0 aBTOMATUYHUIA iMNOPT OLHOK 33 TECTYBAaHHA MOX/MBUIN BUKIKOYHO 3 aKayHTY
MpuknagHa 6GioiHpopmaTMKa Ha gomeHi @LLL.kpi.ua. Cuctema Google Knac aBTOMaTMuyHO
HaACUNAE KOXKHOMY CTYAEeHTY 6ann Mo KOXHOMY 3 BUAiIB KOHTPOIIO Ha eNeKTPOHHY nowwTy. Tomy
ANA 03HaNOMNEHHA 3 6aNaMuM 32 KOXKEH OKpPeMUIA BUA, KOHTPOIKO CTYAEeHTY HeobXifAHO 3MiHUTK
HaNalTyBaHHA €NIeKTPOHHOI NOWTK TaK, Wob Wi eNeKTPOHHI INCTU He noTpanasan y cnam. Bci
BMKOHAHI 3aBAAHHA A/1A NepeBipKM BUKNAZaYeM CTYLEeHT MOBMHEH 3aBaHTAXKyBaTK Yepes cuctemy
Google Knac (pe3ynbTaT BUKOHaHHA 3aBAaHb, HAZiCNaHi Yepes Tenerpam KaHaa nepesipATUCA He
6yayTb);

e JlucTyBaHHA i3 CTyAeHTaMK 3 OpraHi3auiliHux nuTaHb byae 34ilMcHIOBATUCA Yepes Tenerpam 4yat
ANCUUMNIHN,

8. BuWAM KOHTPOAIO Ta PEMTUHIOBa CMCTEMA OLiHIOBaHHSA pe3ynbTaTie HaB4yaHHA (PCO)

MOTOYHMIT KOHTPOANb. BUKOHAHHA NpaKTMuHMX pobiT (20 6anis), TecTyBaHHA 3HaHb CTYyAEHTIB 3
nekuinHoro matepiany (20 6anis), BukoHaHHsA PTP (40) Ta MKP (20 6anis). [JoknagHiwa iHpopmauis woao
MOTOYHOrO KOHTPOIO Ta KPUTEPIiB OLiHIOBaHHA HaBeaeHa B PCO 3 gucumnniim (Joaatok 1).

KaneHgapHuUit KOHTPOADb: He NepeabayveHo.

CemecTpoBUIN KOHTPOAb. 3anik. 3aranbHa cyma 6aniB Ha 3aniky — 100 6anis. JoknagHiwa
iHbopMaLifa Woao NnpoBeAeHHA Ta ouiHOBaHHA HaBedeHa B PCO 3 gucumnninm.


https://classroom.google/
https://sikorsky-distance.kpi.ua/reg_gsuite/
https://classroom.google.com/c/NDIwOTY0NTgzNzMz?cjc=ivu4hsg

YMOBM [0NYCKY A0 CEMECTPOBOro KOHTPOJIIO. CEMECTPOBMUI PEUTUMHT He Huxkdye 50 6anis,
BMKOHAHHA NPAKTUYHMX PObIT, TECTIB 3 NEKLINHOro maTtepiany, BUKOHaHHA PP, HanucaHHa MKP.

9. [OopaTkoBa iHbopMmaLia 3 AUCLUMNAIHN (OCBITHBOTO KOMMOHEHTA)
Dopartok 1

Cucrtema peiTuHrosmx (Barosux) 6anie 3aHATb | PEUTUHrOBUX OLLIHOK MO BUAAX KOHTPOJIIO 3a PiK

nl\l/f; Bug koHTpoAto Ban KinbKictb Cyma b6anis

1 Pob6oTa Ha NPAKTUYHMX 3aHATTAX 5 4 20
TecTyBaHHA 3HAHb CTYAEHTIB 3

2 NeKUiHOro matepiany Ta NPakTUYHUX 10 2 20
pobit

3 MogaynbHa KOHTpoNbHa poboTa 20 1 20

4 PrP 40 1 40

5 Bcboro 100

* - AIKiCTb BUKOHAHHA TECTYBAHHA 3 IEKLiMHOro maTepiany Ta NPaKTUYHUX POBIT:

6e3pgoraHHa poboTa 9-10 6anis
€ NEeBHi HeJ0/1iKN Y BUKOHaHHI poboTun 7-8 6anis
€ CYTTEBI HEA0/1iIKM Y BUKOHAHHI poboTn 6 6anis
poboTa He BMKOHaHa 0-5 6anis

** - AKiCTb BUKOHAHHA MOAYNbHOI KOHTPO/IbHOI POOOTH, BKAOYAE 4 3anUTaHHA, KOXKHE OLIHIOETLCA B 5
6anis:

6e3goraHHa poboTa 5 6anis
€ NeBHi HeAO/iKN Y BUKOHaHHI poboTun 4 6anu
€ CYTTEBI HEA0/1iIKM Y BUKOHaHHI poboTn 3 6anu
poboTa He BUKOHaHa 0-2 6ann

*** - AKicTb BUKOHAHHA pPO3paxyHKoBOoi rpadiyHoil poboTu:

6esgoraHHa poboTa 38-40 6anis
€ NEeBHi HeA0NIKN Y BUKOHAHHI pob0oTH 30-37 6anis
€ CYTTEBI HEONIKM Y BUKOHAHHI poboTK 24-36 6anis
pob0oTa He BUKOHaHa 0-23 6anm

Bumorun go opopmieHHs, anropuTm BUKOHAHHA po3paxyHKoBOI rpadiyHoil poboTu (PFP) onucaHo
B HaBYa/sibHOMY nocibHuKy: C.B. lopobeup. MpuknagHa 6ioiHbopmaTrKka. PospaxyHKkoBo-rpadivyHa poboTa
[EnekTpoHHUI pecypc]: HaB4y. nocib. ana 3a06yBadyiB CTyneHs Mmarictpa 3a OCBIiT. MPOrpamoro
«bioTexHonorii» cney. 162 biotexHonorii Ta 6ioiHxeHepia / KMl im. Iropa CikopcbKoro ; yknaa.. C. B.
Fropobeub. — EnektpoH. TekcT. gaHi (1 dain). — Kuis : KMl im. Irops Cikopcbkoro, 2024, — 21 c.

Po3paxyHoK wkanu (R) pedTuHry

Cyma BaroBux 6aniB KOHTPOJIbHUX 3aX0AiB NPOTATOM CEMECTPY CKNAAAE:!
R =20+50+30 = 100 6anis:

PenTnHrosa wkKana 3 ancumnninum cknagae R = 100 6anis;

HeobxifiHOO YMOBOIO CKNaf@aHHA 3a0iKy € BAKOHaHHA Ha NO3UTMBHY OLiHKY PIP, MKP, BUKOHaHHA TecTiB
3 IeKLiMHOro MaTepiany Ta NPaKTUYHMX PO6IT Ta 3arafibHUM PerTUHT He MmeHLwwe 60 6anis .



KaneHdapHuili KOHMPOAL. NPo8OOUMbCS 8 KiHUi cemecmpy.
MiacymMkoBa OLiHKa AKOCTI 3HaHb 3 AUCLUMNIHM BM3HAYalOTbCA 3a TPAAULiINHOW 6-piBHEBOIO LIKA/IO Ha

6a3i iHAMBIAYaNbHUX MOTOYHMX OLLIHOK 3@ TAKOHO LIKA/OH0:

Kinbkicme 6anie OuiHka
100-95 BiamiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3a408BiNbHO
64-60 JocTtatHbo

MeHwe 60 HesaposinbHo

Cemecmpoesuli koHmponb:. 3anik. 3azanvHa cyma 6anie 3aniky — 100 6anie. Ymosu Oonycky 0o
cemecmpogoz2o KoOHmponw:. cemecmposuli petimuHe He meHwe 50 6anie, 8uKOHAHHA PP, HAMUCAHHA
MKP ma 30a4ya mecmie 3 neKyiliHo2zo mamepiaay ma npakmu4Hux pobim.

3anikosuit 6inet cknagaerbes 3 10 nuTaHb, 1 nuTaHHA ouiHoeTbea y 10 6anis:

6e3goraHHa poboTa 9-10 6anis
€ NeBHi HeA0/1iKN Y BUKOHaHHI poboTun 7-8 6anis
€ CYTTEBI HEA0JiKN Y BUKOHaHHI poboTn 6 6anis
pob0oTa He BUKOHaHa 0-5 6anis

Tabnnuga BignoBigHOCTI peMTUHroBmx 6aniB OLUiHKam 3a YHIBEPCUTETCHKOIO LLKA/Ooto:

Kinobkicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a408BiNbHO
64-60 [docTaTHbO

MeHwe 60 HesaposinbHO

MuUTaHHA 40 MOAYNbHOT KOHTPObHOI po60TH 3 Kypcy «MpuKknagHa 6ioiHpopmaTuka»

1. AkiiHTerpanbHi cepegoBuma po3pobku Bu 3HaeTe?

Aki meTogmn nakety matplotlib ana nobynosu 3D rpadikis Ta giarpam Bu 3HaeTe?

AKi NakeTn MoBM NporpamyBaHHs Python BMKOPUCTOBYIOTLCA A1A PO3B’A3aHHA 33434 perpeciitHoro
aHanisy?

B yomy nonsrae ocob6ausicTb perpecii JemiHra?

AKi di3nMKo-XimiuHi BNacTMBOCTI 6iNKiB MOXHa po3paxyBaTy 3 3acToCcyBaHHAM nakeTy Biopython?
Aki meTogm nakety magpylib Bu 3Haete?

MepeniuTe NakeTH, AKi BXOAATb 40 CKAAZy NaKeTy SCIPY Ta ONULWLITL iX NPU3HAYEHHS.

Mepeniute meToan, AKi BUKOPUCTOBYIOTbCA ANA PO3B’A3aHHA 3a4a4 Knactepusallii
6i0TeXHONOrYHNX AaHUX.

9. fK oUiHIOETLCA AKICTb MOAeNi B 3aAa4ax Knactepumsal,ii?

10. AK oujiHIOETbCA AKICTb NiHIMHOT perpecii?

11. AK oujiHIOETbCA AKICTb MOAIHOMIaNbHOI perpecii?

12. o xapakTepusye KoedilieHT Kopenau,i?

13. Lo xapakTepunsye KoedilieHT ageTepmiHaLii?

14. NoscHiTb, WO Take baratopakTopHa perpecia?

15. OcHosHi ¢pyHKuii nakeTy Matplotlib gnha nobyaosu 3-D rpadikis.

16. OcHoBHi 3acobu po60TH 3 reHeTUYHMMM NOCAIAO0BHOCTAMM B NakeTy Biophython.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.

MeToan MaWMHHOIO HaBYaHHA ONA BiAKPUTTA AiKiB.

OcobnnBocTi NOCTreHOMHOT epu B PO3BUTKY BioiHpopmaTUKMK.

[eHHa Tepania, BU3HAYEHHA, CTpaTeria pO3BUTKY.

P03BUTOK NepcoHani3oBaHoi (NpeLmsiliHoi) MeanumHu.

[atn BU3HAUYeHHA NoHATTIO GapMaKOreHOMIKa.

Mpuknagm [ocArHeHb NepCcoHaNi30BaHOI MeAULMHN Y NiKYBAHHI pakKy.

MpuKknagm pocArHeHb NePCoHaNi30BaHOI MeaULUMHN Y NiKYBaHHI cepu,eBo-CYaAUHHUX 3aXBOPIOBAHD.
MpuKnagm AOCArHeHb NePCOHaNiI30BaHOI MeAMUNHN Y NliKyBaHHI iHGEKLUiMHUX 3aXBOPIOBaHb.
BpaxyBaHHA B}XMBAHHA Ta 4,03YBaHHA iKiB 32 BUKOPUCTAHHA METOAiIB NepCoHaNi30BaHOI MegULIUHM.
BupiweHHA npobnemmn ob6GCTEXKEHHA HACeNeHHA B Pi3HMX KpaiHax AnA BpaxyBaHHA CNaaKOBMX
3aXBOpPIOBAHb.

BMKAMKMN, LLO XapaKTepHi B AaHWUI Yac ANA NePCOHaNi30BaHOT MeAULMHU: MUTAHHA IHTENEKTYaNbHOI
B/TACHOCTI, KOHPIAEHLIMHOCTI, BiAWKOAYBAaHHA PU3UKIB TOLLO.

MpuKNagM 3aKOPAOHHMX Ta YKPAiHCbKUX &ipM, WO NPOMOHYOTb TFEHETUYHWUI aHani3 npwu
BCTAHOB/IEHHI 6ATbKIBCTBA Ta iHLIMX MNOCAYT.

BipyCHi cuctemm JOCTaBKM reHis Ta nikKis.

HeBipyCHi cuctemmn 4OCTaBKU reHiB Ta NiKi..

MeToan MarHiTOKepoBaHOI 40OCTaBKWU reHiB Ta NiKiB.

Knacudikauis i Tunu 6iomapkepis.

CimencTBa MeXaHOYYTNIMBUX iIOHHUX KaHaNiB 6araTOKNITUHHUX OPraHi3mMiB Ta X XapaKTepPUCTUKM.
MexaHi3mun BNAINBY Ha aKTUBAL,iKD MEXaHOUYYTAMBMX iIOHHUX KaHaniB.

Knacuoikauia mexaHOUYYTAMBUX iOHHUX KaHanNiB.

AKi napameTpu KONMBANBbHOIO AMHAMIYHOIO CUIHANIHTY KajbLilo BaXK/AWUBI 4NA LEKOAYBAHHA Ta
nepegavi CUrHany B KNiTUHaX.

MuTaHHA o 3aniKy 3 Kypcy «MpuknagHa 6ioiHpopmaTmuka»

1. Aki iHTerpanbHi cepeoBumula po3pobku Bu 3HaeTe?

2. Aki meTtoam nakety matplotlib ana nobyaosu 3D rpadikie Ta giarpam Bu 3Haete?

3. AKi nakeT MOBM NporpamysaHHa pPython BMKopuMCcTOBYHOTLCA ANA PO3B’A3aHHA 33434 pPerpecinHoro

aHanisy?

4. B yomy nonsarae ocobaumsicTb perpecii JemiHra?

5. AKi ¢pisnKo-ximiuHi BhacTMBOCTI Bi/IKiB MOXKHA pO3paxyBaTu 3 3aCcTOCyBaHHAM nakeTy Biopython?

6. Aki meToam nakety magpylib Bu 3HaeTe?

7. NepeniyTe NakeTH, AKi BXOAATb 40 CKNAAy NAKeTy SCIPY Ta onuLWiTb IX NPU3HAYEHHA.

8. Mepeniute meToam, AKi BUKOPUCTOBYHOTLCA A/1A PO3B’A3aHHA 3a4a4 Knactepusauii

6i0TeXHONOrYHNX JaHUX.

9. K oLUiHIOETLCA AKICTb MOAENi B 3aAa4ax Knactepumsalii?

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

AK OLIHIOETBCA AKICTb NiHiHOI perpecii?

AK OLiHIOETbCA AKICTb NONIHOMIaNbHOT perpecii?

LLlo xapakTepu3ye KoedilieHT Kopenauii?

LLlo xapaKkTepu3ye KoedillieHT AeTepMiHaLLii?

MoAcHiTb, Wo Take baratopakTopHa perpecia?

OcHoBHi ¢yHKUii nakety Matplotlib ana nobyaosu 3-D rpadikis.
OCHOBHi 3ac06¥ pob0THU 3 reHEeTUYHMMM NOCAIZOBHOCTAMM B NakeTy Biophython.
MeToam MaWKWHHOIO HaBYaHHA ANA BIAKPUTTA NiKiB.
OcobmMBOCTi NOCTTEHOMHOI epU B PO3BUTKY BioiHPOPMaTUKMN.
leHHa Tepania, BU3HAYEHHA, CTPaTeria PO3BUTKY.

P03BUTOK NepcoHani3oBaHoi (NpeuusinHoi) meanumHu,



21. [laTv BU3HAYEHHA NOHATTIO GapMaKoreHoMmiKa.

22. NpuKnagyn JocArHeHb NePCOHaNi30BaHOT MeANLMHU Y liIKyBaHHI paKy.

23. MpuKnagm AocArHeHb NepCcoHanisoBaHoOi MeaNUUHU Y NiKyBaHHI CEpPLLEBO-CYAMHHNX 3aXBOPIOBaHb.

24. NpuKnagyn JOCATHEHb NEPCOHaNi30BaHOT MeAULMHM Y NiKyBaHHI iHQEKLiNHMX 3aXBOPHOBaHb.

25. BpaxyBaHHA BXMBAHHA Ta A03yBaHHA NiKiB 32 BUKOPUCTAHHA METOAiB NepCcoHani30BaHoi
MeaNLMUHM.

26. BupiweHHs npobiemn ob6CTeXXEHHA HaceeHHsA B Pi3HMX KpaiHax ANA BpaxXyBaHHA CNagKoBUX
3aXBOPHOBAHb.

27. BUKNIMKMN, LLLO XapaKTepHi B AaHMI Yac ANA NepCOHaNi30BaHOI MeAUUMHN, MUTAHHA iIHTENEeKTYyaNbHOI
B/IACHOCTI, KOHPIAEHLIMHOCTI, BiAWKOAYBAaHHA PU3NKIB TOLLO.

28. NpuKnagyn 3aKOpAOHHMX Ta YKPATHCbKMX GipM, LLLO MPONOHYOTb FEHETUYHWUI aHANI3 NpK
BCTAaHOB/EHHI 6aTbKIBCTBA Ta iHLIMX NOCAYT.

29. BipyCHi cucTemm f0CTaBKM reHiB Ta JiKiB.

30. HeBipycHi cucTemMM AOCTaBKM reHiB Ta JiKiB.

31. MeToamM MarHiTokepoBaHOi AOCTaBKW FreHiB Ta NiKiB.

32. Knacuodikauis i Tunn 6iomapkepis.

33. CimelicTBa MeXaHOYYTANBUX iIOHHUX KaHaiB 6araToOKNITUHHMX OPraHi3miB Ta X XapaKTEPUCTUKM.

34. MexaHi3amu BN/IMBY Ha aKTUBALLiIIO MEXaHOYYTIMBUX iOHHUX KaHaNiB.

35. Knacuoikauia mexaHouyTIMBUX iOHHMX KaHaniB.

36. AKi napameTpu KOAMBANBHOTO ANHAMIYHOTO CUTHAJIHTY KanbLito BaXKNMBI N5 AEKOAYBAHHA Ta
nepegadi CMrHany B KAiTUHax.

Pob6o4y nporpamy HaBYanbHoi AncLMNAiHK (cunabyc):
CKNageHo A4.7.H., npod. Nlopobeub C.B.
YxBaneHo Kadeapoto bioeHepreTwkn, bioiHpopmaTnkm Ta ekobioTexHonorii (npotokon Ne 19  Big

27.06.2025 p.)
MoroaskeHo MeToanyHoto Komicieto darynbTety (npotokon Ne Big 30.06.2025)

OnoBJieHo Ta noroxxkeno Metoanunoro komiciero ®BT (mporokon Nel Bin 10.10.2025 p.) B yacTuHi yMOB
OTPUMAaHHS PEHTHHIOBOT CEMECTPOBOI OLIIHKU.



