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KepiBHMKa  Kypcy / iryna.demjanenko@gmail.com

BHKJIA]IauiB [TpakTHuHi: K.T.H., Jem’ ssHeHKO Ipuna BononumupisHa,
iryna.demjanenko@gmail.com

Posmimenns kypey Kon noctymy vkgkxk3 1o Google Classroom na miardopmi Cikopchbkuii

[Iporpama HaBYAIbHOT AUCUIUTIIIHI

1. Onuc HaBYaNBHOI NMCUUIUTIHY, ii M€Ta, IPEIMET BUBYAHHS Ta PE3yJIbTaTH HABUYAHHS

bioin(dopmaTrka BUBUYA€E 3aCTOCYBaHHS CydyacHUX 1HPOpPMALIHHUX Ta OOUHUCIIOBAHUX TEXHOJIOTIH Y
MOJIEKYJIIpHIN OiooTii AN aHami3y 1 cucTeMaTH3allii 0i0JOTYHUX JaHWX, MOJENIIOBAHHS MPOIIECIB, 110
BiIOYBAIOTHCS HAa MOJIEKYJIAPHOMY DiBHi. Ii METOI0 € BHABJIEHHs CTPYKTypH, (QYHKIiH Ta B3aeMofii
6iomakpomornexyn (JAHK, PHK, 6inkiB) i mojanbiie BUKOPUCTaHHS LUX 3HAaHb NPU CTBOPEHHI HOBUX
JIKapChbKUM TperapariB, HAHOMaTepiaiiB 1 MpUJIaaiB s JA1arHOCTUKH 1 JIIKYBaHHS JIOAWHM, a TaKOXK
OTPUMaHHS OpraHi3MiB 3 HaIepe/ 3alaHUMH BiIacTUBOCTAMU. Jlo mepiioueproBux 3a1a4 6i0iH(pOpMaTHKH
NOTPIOHO BITHECTH TaKl, SIK aHalli3 FeHOMIB, BUAUIEHHS 3 1X CKJIaJy OKpPEMHUX I'€HIB, X eK30H-1HTPOHHOI
CTPYKTYPH, CUTHAJIBHUX IOCIiIOBHOCTEH, mependadeHHs (YHKIIM TeHIB 1 eKCHpPecOBaHUX HUMHU
MIPOJIYKTiB, BUSIBJICHHS T€HIB — MOTSHITIHHUX MillIeHEH /i1 HOBUX JIKIB, OI[IHKA POJIi OKPEMHUX CKJIaJI0BUX
aMIHOKHCJIOTHOI MOCIHIJJOBHOCTI Y (YHKIIIOHYBaHHI Oinka, moOyJ0Ba MOJEKYJSpPHUX Mojeneil OiIKiB i
HYKJIETHOBUX KHCIIOT, BHXOJASYM 3 iX MOCHIJOBHOCTEH, JOCHIIKEHHS MeXaHi3My (yHKLIIOHYBaHHS
MaKpOMOJIEKYJI, BUXOSUHU 3 TX MOJEKYISIPHUX MOJIeiel, KOMIT IoTepHEe KOHCTPYIOBaHHS JiKiB, 3aCHOBaHE
Ha palioHaJIbHOMY BUOOp1 T'€HIB-MillIeHeH 1 MONEKYIIPHUX MoJieel iX OLTKOBUX MPOJYKTIB.

3 ormsy Ha ue, nuctuiniina « OCHOBU 0101HPOPMATHKN» O€3MEPEUHO, € BAXKIMBOIO Ta aKTYaJIbHOIO
JUTSL TIATOTOBKH CYYacHHUX CIIEIIaliCTiB 610TEXHOJIOT1B.

MeTor0 HaBYaNbHOI JUCHUILUIIHE € (OpPMYBaHHS y CTYICHTIB 3IaTHOCTEH: BHUKOPUCTAHHS
iHQopMaIifHUX 1 KOMYHIKAI[IHHUX TEXHOJOTIH; BYUTHCS 1 OBOJIOAIBATH CY4YaCHUMHU 3HAHHSIMHU;
KOMIIJIEKCHO aHali3yBaTH 010J0TiuHI Ta G10TEXHOJIOTIYHI MPOIECH HAa MOJIEKYJSPHOMY Ta KIITHHHOMY
PIBHSIX; BHKOPHUCTOBYBAaTH 3HAaHHS TPO IUIAXH OIOCHHTE3Y MPAKTHUYHO IIIHHUX META0OMITIB IJIs
BJIOCKOHAJICHHS O10TE€XHOJIOT1H 1X OJiepKaHHS.
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OCHOBHI 3aBJaHHS HaBYAJIbHOI JUCIIUILIIHA
OCHOBHMM 3aBIaHHSM JHCHUILUTIHKM € (OpMyBaHHS y 3700yBadiB BHUIIOi OCBITHU HACTIyHHX
KOMIIETEHTOCTEN:

- BMITH 3aCTOCOBYBAaTHM CydYacCHI MaTeMaTH4HI METOIU JUIS pPO3B’SI3aHHS NPaKTUYHUX 3ajad,
OB’ SI3aHUX 3 JTOCIIKEHHSAM 1 MPOEKTYBAaHHAM 010TEXHOJIOTTYHUX MpoleciB. BukoprcToByBaTH
3HaHHSA (I3UKU U aHATI3y 010TEXHOJOTIYHUX TPOIIECIB.

- BwmiTu BU3HauaTH Ta aHAJi3yBaTH OCHOBHI (PI3UKO-XIMiUHI BIACTUBOCTI OPraHIYHUX CHOJYK, 10
BXOJISITh JIO CKJIQy O10JI0TTYHUX areHTiB (O1IKH, HyKJIETHOBI KMCIIOTH, BYTJICBOIH, JIITIIN).

- Bwmitu a”anmizyBaTH 610TEXHOJIOTTYHI MPOIECH HA MOJIEKYJISIPHOMY Ta KJIITHHHOMY PIBHSX

- BMiTu BUKOPUCTOBYBATH 3HAHHS MPO LUIAXH OIOCHHTE3y MPAKTUYHO IIHHUX META0ONITIB IS
BJIOCKOHAJICHHST O10TEXHOJIOTIH X OJIep KaHHS

[TporpamHi pe3yapTaTH HaBYaAHHS:

e BwmiTu BUIIATH 3 OPUPOJHUX CYOCTpaTiB Ta iACHTU(]IKYBATH MIKpOOPraHi3MH pPi3HHX
CUCTEeMAaTUYHUX Tpyn. BusnHauatu wmopdonoro-KynptypainbHi Ta (hi3ionoro-0ioXiMiuHi
BJIACTUBOCTI Pi3HUX O10JIOTIYHUX areHTIB;

e Bwmitu 3ailicHroBaTd 0a30Bi I'€HETHYHI Ta IATOJIOTIYHI JOCHIUKEHHSA 3 BIOCKOHAJICHHS 1
MiBUIICHHS O10CMHTETUYHOI 3/JaTHOCTI O10JIOTIYHUX areHTIB 3 ypaxXyBaHHSM IPHUHIIUIIIB
6i00e3nexu, 6io3axucTy Ta 610eTHKH (1HAYKOBaHUN MyTareHes 3 BUKOPUCTAHHAM (i3WYHUX i
XIMIYHMX MyTareHHUX (axkTopiB, BiAOIp Ta HAKONUYEHHS AayKCOTPO(HUX MYTaHTIB,
MEPEHECEHHS TeHeTUYIHOI iH(OopMAIIii TOIIIO).

e Bwmitu o0rpyHTYBaTH BUOIp 610JI0T1YHOTO areHTY, CKJIAAy MOKUBHOTO CEPEIOBHIIA 1 CIIOCO0Y
KyJIbTUBYBAaHHS, HEOOXIHUX JOMOMIXHHX POOIT Ta OCHOBHHX CTalili TEXHOJIOT1YHOTO
npoIiecy;

e Bwmirtu ananizyBatu 610TEXHOJIOT1UHI MPOLIECH HA MOJIEKYJISIPHOMY Ta KJIITHHHOMY PiBHSIX;

e BwmiTu BUKOPHCTOBYBATH 3HAaHHS PO LUISIXU 010CUHTE3Y MPAKTUYHO LIHHUX META0O0JIITIB IS
BJIOCKOHAJICHHsI O10TE€XHOJIOT1H 1X OJiepKaHHS.

2. IlpepexkBi3uTH Ta MNOCTPEKBI3UTH AUCHMIUIIHM (Micle B CTPYKTYPHO-JOriuHiii cxewmi

HABYaHHS 32 BiINIOBIAHOI0 OCBITHHOIO MPOTrPaMoOI0)

Micue B CTpyKTypHO-JIOTIYHIN CXeMi HaBUaHHs 3a0e3MeuyeTbes TUCIUIUIIHAMU, 10 BUBYAIMCS Ha
nonepenHix cemectpax: «lHpopmariitHi TexHomorii», «I'eHeTHKay, a TakoX 0a30BUU PIBEHb BOJIOJIHHSA
AHIJTIMCHKOI0 MOBOIO He HUK4YEe A2. Y CTPYKTYpHO-JIOTIUHIN IUIOMIKMHI IPOrpaMH MiJArOTOBKU OakaiaBpiB
3 010TexXHOJOrl AMCUUIUIIHA 0a3yeThCsl Ha MONEPEIHbO BHUBUYCHMX AMCLUIUIIHAX, SIKI CTBOPIOIOTh
dbyHIaMeHT 7S TOJANBIIOT TOCIITHUIIBKOT 1 MPAKTUYHOI JISUTBHOCTI BUITYCKHHKIB.

BuBuUeHHS TUCHHMIUTIHU OMIOMOKE CTyI€HTaM IIPU HAIMCaHHI IUIUIOMHOI poOOTH (TIPOEKTY).

3. 3MicT HaBYAIBHOI JUCIATUIIHU
Haoaemwvcs nepenix po3oinie i mem 6ciei OUCYUNIHU.
Tema 1. OcHoBHI anroputmMu 0i0iH(GOPMATHKH
Jlexuis 1. Beryn ta ictopis 610iHpOpMaTUKU
Jlexiis 2. BupiBHIOBaHHSI MTOCIITIOBHOCTEH
Jlekis 3. MHOXMHHE BUPIBHIOBAHHS
Jlexuist 4. BusHaueHHs 3HAYMMOCTI BUPIBHIOBAHHS
Jlekris 5. dinoreHeTHyH1 AepeBa
Jlexuis 6. Ilepenbauenns BropunHHOI cTpykTypr PHK
Tewma 2. [IpakTrane 3acTocyBaHHs 0101HPOPMATUKH

Jlexuis 7. IIporpamHi 3acobu Bizyaumizauii 3D cTpykTypu OUIKiB



Jlexuist 8. CtpykTypHe BHpiBHIOBaHHSA. OCHOBU CTpyKTypHOro BHpiBHIOBaHHS. IIporpama VAST,
po3paxyHok RMSD

Jlexist 9. Cynepkomrn toTep

Jlekmis 10. JIHK-mikpouinu

Jlexuis 11. MonekynspHe MOJICTIOBAHHS

Jlekmis 12. JIanmrorn MapkoBa Ta MpuxoBaHi MapKOBChKI Mojieli. Aaroputm Bittep6i
Jlexuist 13. BusHaueHHs 6a3u 1aHUX, METOJIU TOIIYKY

Jlekis 14. 3aranpHa XapaKTEepUCTUKH OCHOBHHMX O10JIOTTYHHMX 0a3 JaHUX

4. HaBuanpHi MaTepiaiam Ta pecypcu

ba3osa niteparypa:

1. TopoGens, C. B. OcHoBu GioindopmaTtuku [EnekrponHuil pecypc]: MiApYyYHHK AJS CTYAEHTIB
Hanpsimy miaroroBku 6.051401 «IIpomucnoBa OioTexHousoris» QakynpTeTy O10TeXHOJIOTIT 1
oiorexniku / C. B. I'opo6Gerns, O. 0. IN'opobens, T. A. Xomenko ; HTYY «KIIl». - EnexrponHi
TekcToBl Aani (1 daitn: 2,72 Mbaiit). — Kuis : HTYVY «KIll», 2010

2. OcHou 6Oioinopmaruku. ba3u nanux Mosekymsipaoi Oiomorii. [Ipaktukym / Yinanadi: ['opobdennb

C.B., T'opo6ens O.1O., Jlens T.C. — K.:BIIK “Tlomitexnika”, 2009. — 68 c.

[exapcrkuii b.I'. «OcHoBu nporpamyBanHs. HaBuanbnuit mocionuk». — Konmop, 2018. — C. 368.

[opoGens C. B. Bioindopmaruka. Ilpaktukym [EnexTpoHHuii pecypc]: HaBY. moci0. i CTY..

cnerianbHOCTI 162 «biotexHomnorii Ta 6ioimxkeHepis» / C. B. ['opoberns, O. KO. T'opobeus, LB.

Jlem'snenko; KIII im. Irops Cikopcrkoro. — Enextponni TexctoBi aai (1 ¢aiin 5.49 Mbaiir). —

Kwuis: KIII im. Irops Cikopcbkoro, 2020. — 86¢. https://ela.kpi.ua/handle/123456789/38813

5. T'opoGens C. B. Bioindopmarnuni 6a3u nanux [EnexkrpoHHuit pecypc]| : HaBd. moci0. s CTy/.
crierianbHOCTI 162 «bioTexHomorii ta 6ioimxkenepis» / C. B. T'opobers, O. FO. 'opobens, M. O.
bynaescobka ; KIII im. Iropst Cikopcebkoro. — EnexktponHi TekcToBi aaHi (1 daiin: 3,86 Moaiit). —
Kwuig : KIII im. Irops Cikopcekoro, 2020. — 117 c. https://ela.kpi.ua/handle/123456789/36457

How

Indopmaniiini pecypcu

https://www.ncbi.nlm.nih.gov/
https://www.uniprot.org/
https://www.genome.jp/keqa/
https://biocyc.org/

NS

HaBuansHuii KOHTEHT

5. Meronuka onaHyBaHHsI HABYAJIbHOI JUCIUILIIHU (OCBITHHOTO KOMIIOHEHTA)

1 2

Tema 1. OcnosHi anzopummu 6ioinghopmamuxu

1 Jlekuis 1. Betyn Ta ictopist 6ioiHpopMaTHKH
[Ipeamer, 3agaui 6ioinpopmaTuku. IcTopist craHOBIEHHS 0101HOOPMATUKH K HAYKH.
Jliteparypa 6a3oBa: [1,3]

2 Jlekuisi 2. BupiBHIOBaHHS TIOCTiJOBHOCTEH

ANTOPUTM TJIO0QIBHOTO Ta JIOKATBHOTO BUPIBHIOBaHb. [IOpiBHSHHS iX.
Jlitreparypa 6a3oBa: [1,3]

3 Jlekuist 3. MHOXWHHE BUPIBHIOBAHHS
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MHOXHMHHE BHUPIBHIOBaHHS. Bara MHOXXMHHOTO BHUpIBHIOBaHHSA. Y3arajJbHEHE IUHAMiyHE
porpaMyBaHHSL.
Jlitreparypa 0a3osa: [1,3].

4 Jlekuisi 4. dioreHeTHYHI AepeBa
®dinorenernyHi Aepea. OCHOBHI aJITOPUTMH MMOOYI0BH (DIITOTCHETHYHUX JICPEB.
Jliteparypa: 6a3oBa [1,4]
5 | Jlekuis 5. BusHaueHHs 3HaUMMOCTI BUPIBHIOBAHb.
[TapameTpu, SKMMHM BU3HAYAETHCA CTATUCTHYHA 3HAYMMICTh BUPIBHIOBaHHSA. Po3paxyHOK
CTaTUCTUYHOI 3HAYMMOCTI BUPIBHIOBAHHS
Jlitepatypa: 6a3oBa[1,3]
6 Jlekuisi 6. [lepen6avennst BTopuHHOI cTpykTypr PHK
PuGonyxkneinosi kuciaoru. Metonu nependavyeHds BropuHHoi ctpyktypu PHK. EBomromis 1
EHTPOITI.
Jlirepatypa: 6a3osa [1,3]
Tema 2. [IpakTuune 3acTocyBaHHS 0101HHOPMATUKH
7 Jlexkuis 7. [Iporpamui 3acobu Bizyamizamii 3D cTpykTypH OinKiB
binku 1 ix ctpykrypa. 3D crpykTypa OinkiB. [Iporpamui 3aco0u Bizyanizanii 3D cTpykTypu
O1ITKIB
Jlitepatypa: 6a3oBa[1,4]
8 | Jlekuisn 8. CrpykrypHe BupiBHIOBaHHS. OCHOBH CTPYKTYpPHOTO BHpiBHIOBaHHA. [Iporpama
VAST, po3paxynok RMSD
Jliteparypa: 6a3oBa[1,4]
9 | Jleknis 9. Cynepkom toTep
[MousTTss mpo cynepkomi’orep. Pedtunr cynepkomm totepiB. TOIT100 i TOIT500. Grid-
CHCTEMH.
Jliteparypa: 6a3oBa[1,4]

10 | Jlekuis 10. JHK-mikpouunu
[onstrs npo JIHK-Mikpouunu, meToau ix BUpOOHHUIITBA, 3aCTOCYBaHHA. BIJIKOBI MIKpOYIIH.
Jlirepatypa: 6a3osa [1,3]

11 | Jlexkuis 11. Jlantoru MapkoBa Ta IpuxoBaHi MapKOBCbK1 Mojieni. AnroputM Birrep0bi
Crparerii nepenbauenns resiB. Ilporpamu mnependauenHs reniB. CtpaTerii nependadyeHHS
OinkiB. [IpakThuyHe 3HaueHHs Ta 3acTocyBaHHS anroputmiB. Sk 3Haiith CpG octpiBLi
BCEpEeIMHI MOCIIJOBHOCTI.

Jlitepatypa nonomixHa: 6a3zosa [1,5]

12 | Jlekuis 12. MonekynispHe MOAETIOBAHHS
[TonsTTS MONEKYIIpHOTO MOJIEOBaHHS. IcTopist cranoBieHHss MM. Metoau MoJeKyIsspHOTo
MozemtoBanHsA. Cunosi nosst. OcHOBHI nporpamu st MM.

Jliteparypa: 6a3zoBa [1]

13 | Jlekuis 13. BusHauenHs 6a3u JaHUX, METOAM MOLIYKY
[TonsrTsa Gionoriynoi 6a3u nanux. Knacudikaris 6a3 nanux. Cuctemu nomyky iHopmaitii B
BJI.

Jliteparypa nonomixHa: 6a3osa [1,5]
14 | Jlekuis 14. 3aranbHa XapaKTePUCTUKH OCHOBHHX 010J10TTYHUX 0a3 JaHUX

baza ganux UniProt, 6a3a nanux KEGG, 6a3a nanux Biocyc, ,06a3a nanux NCBI.




Iadopmartiiini mrepena: [1-4]

[TpakTu4HI 3aHATTS

OcHOBHI 3aBJaHHS UKy PAKTUYHUX 3aHATh:

- po6oTa 3 MPOrpaMHUMH ITAKETaMH, SIKI BUKOPUCTOBYIOTHCS B 010TEXHOJIOTI;
- IpaKTUYHa poOOTa 3 CydaCHUMHU 0a3aMu JaHUX MOJIEKYJISIpHOI 0i0JIorii.

1. 2

1. Ilpakmuuna poooma 1
IMTomyk caiiTy mo4atky perutikamii B renomi Mmetogamu BioPython
Jliteparypa: 6a3oBa [2,4]

2. Ilpakmuuna poooma 2
[Momyk caiiTy mo4arky peruiikaiii B renHomi Metogamu BioPython (mipomoBxerHs)
Jlitreparypa: 6a3zoBa [2,4]

3. Ilpakmuuna poooma 3
MHOXHHHE BUPIBHIOBaHHS OLJIKIB B pi3HHUX mporpamax, Takux sk BLAST, Clustel.
Jliteparypa: 6a3oBa [2,4]

4, Ilpakmuuna poooma 4
[ToOynoBa (ioreHeTHYHUX JEPEB BPYyUHY
Jlitreparypa: 6a3zoBa [2,4]

S. Ilpakmuuna poooma 5
[TobymnoBa ¢imoreHeTHHUX nepeB 3a gonomoroto nporpamu Clustel Ta MegaX.
Jlitreparypa: 6a3oBa [4]

6. Ilpakmuuna poooma 6
ITporpamui 3aco0u 171t moOy10BH BTOpUHHOI cTpykTypu PHK
Jliteparypa: 6a3oBa [4,5]

1. Ilpakmuuna poooma 1
Po6ota B mporpami VAST+
Jlitreparypa: 6a3oBa [4]

8. Ilpakmuuna poooma 8.
Po6ora 3 3] crpyktypamu B PDB metomamu BioPython
Jliteparypa: 6a3oBa [4]

9. Ilpakmuuna poooma 9.
Po6ora B B/l VAERS metronamu BioPython
Jlitreparypa: 6a3zoBa [4]

10. Ilpaxmuuna poooma 10.
Po6ora B 0a3i nanux GeneBank metogamu BioPython
Jlirepatypa: 6a3zoBa [4]

11. Ilpakmuuna poooma 11.
Po6ota B B/l DrugBank ta FooDB
Jlitreparypa: 6a3zoBa [4]

12. Ilpaxmuuna poooma 12
MopynbHa KOHTpOJIbHA poOoTa

Ilpakmuuna poooma 13
13. 3aiik.

6. CamocriiiHa po0OoTa cTyeHTa/acmipaHTa

CamocriifHa po0OoTa CTyACHTa MO JUCIMIUIIHI BKJIIOYAE MIJATOTOBKY 0 ayJAUTOPHUX 3aHATH (38
TOJIMH), HAIIMCAaHHS 3 eKCIIPEeC-KOHTPOIBHUX (6 TOIMH) MOIYILHOI KOHTPOJIbHOI (4 TOAMHM), TIATOTOBKA
710 3aTiKy (6 TOJWH) Ta CaMOCTIHE BUBUEHHS JAeAKUX po3aiutiB (12 roaun).



B sxocTi camocTiitHOi po60TH 00paHo MiArOTOBKY /10 ayAUTOPHUX 3aHATH 32 HACTYITHUMHU TEMaMU:

Ne | CPC KinpkicTb
TOJIMH
1 | O3HaiiomyIeHHS 3 ICTOPUYHUM PO3BUTKOM 010iH(OPMATUKH, K TOUKH IIEPETUHY 4
0araTbOX HayK.
2 | O3naitomnenns 3 WEB-cTopinkamu ocHoBHUX BIB/I, iX cTpyKTYpOIO, 4
KJacudiKali€ero 3a criocoOOM 3allOBHEHHS, aHOTYBaHHS.
3 | Jlatk XapakTepUCTUKY YKPaiHCHKMM HayKOBO-IOCIIIHUM 1HCTUTYTaM, Kl 4

3aiiMaroThest 0101H(POPMATHKOIO.

[ToniTuka Ta KOHTPOJIb

7. TlomiThka HaBYAILHOI JUCUMUILTIHU (OCBITHBOTO KOMITOHEHTA)

BuBuenns aucuuruiinu «OcHoBu 6i0iH(GOpMaTUKM» BigOYBAa€THCS HA JICKIIHHUX Ta MPAKTHUYHUX

3aHATTSAX. HaouyHICTP HaBUAIBHUX 3aHATH 3a0€3MEUY€ThCS BUKOPUCTAHHSAM 3HAYHOI KUTBKOCTI
UTFOCTPaTUBHOTO MaTepiany (cxeM, Tabnuip, cnaiais). [1ix yac BukiaganHsa 1aHOi NIMCHUILUTIHA BUKJIA a4
MIPOBOJMTH OMHUTYBAaHHS 300yBadiB /Il TOrO, MO0 BU3HAYUTH PiBEHb 3aCBOEHHS HUMH BHKIJIAJICHOTO
Mmarepiay, BaXJIMBUM € aKTHUBHICTh 3700yBayiB. [IpakTW4Hi 3aHSTTS MPOXOAATH 3 BUKOPUCTAHHSIM
KOMIT FOTE€PHOT TEXHIKH Ta BiIMOBITHOTO MPOTPAaMHOT0 3a0€31IeYCHHSI.

3aznawacmucsa cucmema UMoe, SKI BUKIIA0AY CINABUMDb neped any()e/tm()M/acnipalzmam:

npasua 8i08i0Y8aHHs 3aHAMb (K JIeKYill, MaK i NPaKmudHux/1a60pamopHux);

BinBigyBaHHS JeKLii, IPaKTUYHUX 3aHATH Ta JJAOOPATOPHHUX POOIT, a TAKOXK BIICYTHICTh Ha HHX,
He ouiHIoeThea. OJHaK, CTyA€HTaM PEKOMEHIYETbCsS BiJIBIYBaTH 3aHATTS, OCKUIBKM Ha HUX
BUKJIAIA€EThCA TEOPETUYHUN MaTepiajl Ta PO3BMBAIOTHCS HABMUYKU, HEOOXiNHI AN (OpMyBaHHS
KOMIIETEHTHOCTEH, BH3HAYEHUX CTaHIAapTOM OCBITH. CHcTeMa OIIHIOBaHHS Opi€HTOBaHa Ha
OTPUMaHHs OaJliB 32 aKTUBHICTh CTY/EHTA, a TAKOXXK BUKOHAHHS 3aBJaHb, SIKi 3/1aTHI PO3BUHYTH
INPAKTUYHI yMIHHS Ta HaBUYKU. 3a 00’€KTHBHHMX MNpPUYMH (HApPUKIAJ, XBOpPOOa,
IpaleBIalTyBaHHs, MDKHAPOJHE CTaKyBaHHS TOIO) HaBUaHHS MOXKe BiOyBaTHCS B OH-JaiH
¢dopMi 3a MOTOKEHHM 13 KEPIBHUKOM KypCy.

npasuia noGeOiHKU HA 3aHAMMAX (AKMUBHICMb, NI020MOBKA KOPOMKUX OONOGIOel YU meKCmis,
BIOKNIOUEHHSI meneOoHi8, GUKOPUCMAaNHA 3ac00i6 36 'A3KY 05l NOWYKY iHpopmayii Ha 2yan-OuUcKy
BUKIA0AYA YU 8 IHMepHemi moujo),;

Ha ayautopHuX 3aHATTSIX CTYIEHT Ma€ MOBAXaTH BUKJIaJaya Ta JUCHUILIIHY, 1110 BiH CIyXae;
BukonyBartu enemMeHTapHi IpaBuja Ta HOPMU MOBeAIHKH; [IpoTATrom 3aHATTS 3a00pOHSETHCS
KOPUCTYBaTHUCS MOOITTBHUMU TeJe(OHAMU, OKPIM eKCTpeHUX BunaakiB. Hopmu etnanoi
MOBE/IIHKH CTY/ICHTIB 1 MIpalliBHUKIB BU3HaueH1 y po3auii 2 Koxgekcy yecti HamionansHoro
TEXHIYHOTO YHiBepcuTeTy YKpainu «KuiBcbKkuil momiTeXHIYHUM 1HCTUTYT iMeH1 [rops
Cixopcebkoro». JleransHime: https://kpi.ua/code.

NPasuIa NPU3HA4eH s 3a0X04Y8aAIbHUX Ma WmpagHux 6anie;

He nependaueno PCO

noimuKa 0eod1atinie ma nepeckiadans,

Tepmin 31a4i KOXKHOTO BHIY POOOTH OOTOBOPIOETHCS Ha 3aHSATTI MiJ Yac BHAA4l 3aBIaHHS Ta
3aJICKUTh BiJl TUMY poOoTH. PoOOTH, sKi 34al0ThCS 13 MOPYLICHHSIM TEpPMiHIB 0€3 MOBAXKHUX
MPUYHH, OIHIOITHCS HAa HUWXKYY OIIHKY. llepecknamanHs TeMm (MOIymiB) BiIOyBaeThCs 3a
HasIBHOCTI MOBXHUX MTPUYHH.

ROMIMUKA W00 akademiunoi 0obpouecnocmi;

Bu3HadyeHi y po3aim 3 Kopekcy dvecti HarioHaabHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHU
«KwuiBcbkuit momitexHiunuii inctutyT iMeHi Iropst Cikopebkoroy. Jletanbaime: https://kpi.ua/code.



BuxopucranHs 10JaTKOBUX JKepeln iH(popMarlii miJ 4ac OLiHIOBaHHS 3HaHb 3a00pOHEHO (Y T.U.
MOOUTBHUX JieBaiciB). MOOUTbHI TPUCTPOI JO3BOJIIETHCSI BAKOPHCTOBYBATH JIUIIIE IT1]T Yac OH-JIAMH
TECTYBaHHSI Ta BUKOHAHHS PO3PaxXyHKIB.

VY BunaaKy BUSBIICHH akaJieMiuHO1 HeqoOpodecHocTi (ruiariaty B IC3, ciucyBaHHs Mpy BUKOHAHHI1
MKP a6o 3aiikoBoi poOOTH TOIIO):

- po6oTy HEOOX1HO TTepepOOUTH/TIepEnUCcaTH;

- MaKCHUMabHUH 0an 3a poboTy Oyne 3umxkeHo Ha 20%;

- TEpMiH Ha TOBTOPHE BUKOHAHHS POOOTH OTOBOPIOETHCSI OKPEMO Ta 3AJICKHTD BiJl BULy POOOTH.

[HWi 8uMocU, wWo He cynepeuyamv 3aKOH00ascmey YKpainu ma HOpMamueHumM OOKYMEHmaMm
Yuieepcumemy.

Buay KOHTPOITIO Ta peUTHHTOBa CUCTEMa OLIIHIOBAaHHS pe3ynbraTiB HaByaHHs (PCO)

IToToyHMIT KOHTPOJIL: BUKOHAHHS MPAKTUYHKUX PoOiT (65 GaniB), ekcripec-KoHTpoJibHI (15 6aniB)

ta MKP (30 6GamiB). Jloknaanimia indopmariist mo0 MOTOYHOIO KOHTPOJIO Ta KPUTEPIiB OIIHIOBAHHS
Hasezena B PCO 3 qucuurninu. (Joaatok 1). Kypcosa po6ota ouinroersest y 100 6ais.

Kanennapuuii KOHTPoJIb: B 0CiHHEOMY ceMecTpi KOHTPOJIb MTPOBOJATH 2 pa3u Ha CEMECTP.
CemecTpoBHii KOHTPOJIb: 3alik. 3arajpHa cyMma OamiB Ha 3aimiky — 100 GaniB. [loknaanima

iH(pOopMarist 00 MPOBEICHHS Ta OlliHIOBaHHs HaBeneHa B PCO 3 qucuuIutiHg.

YMOBH 10NYCKY /10 C€MeCTPOBOr0 KOHTPOJIKO: CEMECTPOBHI peHTHHT Bia He Hux4de S50 Gaiis,

HarmmcanHst MKP Ta 3aXucT yciX mpakTHYHUX POOIT.

9.

HonarkoBa iH(hopMaIlis 3 TMCHUTLIIIHA (OCBITHBOTO KOMIIOHEHTA)

AdopatoK 1

Cucrema peiiTHHIOBUX (BaroBmux) 0aJiiB 3aHATH i PETHHIOBUX OLIHOK 10 BHAAX KOHTPOJIIO 32 piK

jgn Bun konTposto Ban KimpkicTh Cyma 6aiB
BukoHaHHS NPaKTUYHUX POOIT
1 - BaroBHii Oai ri* 5 11 55
-SIKICTh BUKOHAHHSI™ 0-5
Hamucanns excrpec-KOHTPOITBHIX
2. - BaroBuii 0a rx 5 3 15
-sIKICTh BUKOHaHHS** 0-5
MonynbHa KOHTPOJIbHA pOoOOTa
3. -BaroBUi Oai rk 30 1 30
- IKICTh BUKOHAHHS* ** 0-30
4. 100
* - SIKicTh BUKOHAHHS MMPAKTUYHUX POOIT:
Oe3moranHa poboTa — 5 Oamnis;
€ TIeBH1 HEJIOJIIKM y MIATOTOBII Ta/ab0 BUKOHAHHI poOOTH —4-4.5 6anuy;
€ CYTTEBI HEJIOJIIKH Y TITOTOBIII Ta/a00 BUKOHAHHI pOOOTH — 3-3,5 6anu;
PoOota He BUKOHaHa a00 He 3aXUIICHA — 0 Gamis.

** HanrcaHHs! €KCIIPEC-KOHTPOJIbHUX:
Excnpec-koHTposibHa ckiagaeThest 3 10 TecToBux murans npeacrasienux B Google Classroom.

BipHa BiAMOBIb — 0,5 6anu;
HE BipHa BIJIMOB1/Ib — 0 Oauis;
pobota 3apaxoBaHa — 3-5 Gautis;

poboTa He 3apaxoBaHa —0-2,5 Gamnis.



** - SIkicTh BUKOHAHHS MOJIYJIbHOI KOHTPOJIBHOI pOOOTH. :
MopaynbHa KOHTpOJIbHA poboTa ckiianaeTbes 3 10 TectoBux mutanb npezcrasieHux B Google Classroom.

BipHa BiJIITOB1JIb — 3 Oany;
HE BipHA BiJMOBIIH — 0 Oauis;
poboTa 3apaxoBaHa — 18-30 Gauis;
poboTa He 3apaxoBaHa —0-17 Gamis..

Po3paxynok mkauu (R) pedTunry

Cyma BaroBux 0aiiB KOHTPOJIBHUX 3aXOIB MPOTITOM CEMECTPY CKIIA/IAE:

R = 55+15+30 = 100 6auis:
PeiiTunrosa mkana 3 gucuuiuniau ckiagae R = 100 Oaiis;
Heo0xiqHO0 YMOBOIO JUIsl OJICp’KaHHSI 3aJ1iKy aBTOMAaTOM € BUKOHAHHS HA TIO3UTUBHY OIIIHKY MOIYJIbHOT
KOHTPOJIBHOI pOOOTH Ta 3araiabHUil pedTwHr Oinbime 60 OaimiB. JlJis miBHINEHHS OIIHKA TPOBOJUTHCS
3aiikoBa po6orta. [lonepenHiii peTUHT aHYTIOETHCS.

KaneHdapHuli KOHMpPonb: NposoduMbCA 8 KiHUi cemecmpy.

[TizcymKoBa OIiHKA SIKOCTI 3HAHb 3 JUCIMILIIHYA BU3HAYAIOTHCS 32 TPAJAMIIIMHOIO 6-pIBHEBOKO MIKAJIOK Ha
0a31 iIHAMBIAyaTbHUX TTOTOYHUX OI[IHOK 32 TaKOI0 IIKAJIOH:

Peiitunr TpanuiiiiHa oliHKa
95<R<100 BigmiaaO
85< R<95 Hyxe nobpe
75 <R<85 Jo6pe
65< R<75 3aJ10B1ILHO
60<R <65 JlocTaTHBO
R<60 HesanoBiibHO

Cemecmpoesuli KoHmponb: 3anik. 3aeanbHa cyma banie 3aniky — 100 6anis. Ymosu donycky 00
cemecmposo20 KOHMponw: cemecmposuli pelimuHe He meHuwe 50 6anis, HanucaHHA MKP ma

BUKOHAHHSA NPAKMUYHUX pobim.

3anikoBuii Oinet cknanaerses 3 10 mutanp, 1 nmuranHs omiHoeThes y 10 Oamis.
[ToBHa BianoBiab Ha nuTanHsA — (10) Oanis
3pobiieHi He3HaYHI TOMIIKK — (8-9) GaiiB
CyTTeBi MOMUIIKHY Y Bianosiai — (7-6) GaiiB

Binnosini He BipHi — (0-5) 6amm.

Tabuist BIAMOBITHOCTI pEHTUHTOBUX OasIiB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO !
Kinbkicms 6anie OuiHka
100-95 BigmiHHO
94-85 Lye nobpe
84-75 HOobpe
74-65 3340BiNbHO
64-60 JocTaTtHbo
MeHwe 60 He3aa0BiNbHO

IIuTaHHsA 10 KOHTPOJIBLHOI po0oTH 3 Kypcy «OcHOBH OioiHdopMaTUKI)

LNk~ wNE

JlaT BU3HAYECHHS IOHATTIO «ba3a JaHux»».

Hagenite knacudikariro bJ{ JIHK.

OnwumriTh OCHOBHI CHCTEMH MOIIyKy iHpopmaii B BJI.
Jatite 3aranpHy xapaktepuctuky bJ[ UniProt.
Hagenits xnacudikariro b/ PHK.

Matite 3aranpHy xapakrepuctuky b/ Ligand.

Sxi ¢pynkuii Bukonyots b/ ?

Ha3zsiTp Haiibimbm Biqomi B/ OikiB.
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Hagenits xnacudikarito bJ] 6inkis.
. 3 sikumu 00’ ekTamu onepyoTs bJ1?
. SIki 6a3m manux 06’eanye B co6i bl UniProt?
. HaBenith kmacudikariito crenianbaux b/l
. Haiite 3aranpny xapaktepuctuky b/l KEGG.
. SIkuM ynHOM, 3a3BU4aid, kiacudikyrots bJ1?
Hagenite knacudikamniro B/] .
Haiite 3aranpny xapakrepuctuky bJl EcoCyc.
Hagenite popmaru npeacrasnenns indopmariii B B/ .
SIxi Bu 3Ha€Te OCHOBHI BUMOTH JI0 IPOTPaMHOT0 3a0e3nedeHHs 6a3 qanux?
Hagenite npuxmanu apxieaux b/, Ta BJI, mo kypyroTbcs.
B sxomy pozaimi UniProt 30epiraerbest iHdopmaris, B3ATa 3 HAyKOBUX ITyOJTiKaIii?
JlaTu BU3HAUYEHHS NAH-TIPOTEOMY.
Pozkpuiite cyts pobotu nporpamu BLAST.
JlaTu BU3HAUYEHHS TEPMIHY QiloceHemuKa.
JlaTi BU3HAYCHHS TEPMIHY (hitoceHemuyna cxema (0epeso).
Ha ocHOBIi 4oro npoBoaAUTHCS (BiJOreHeTHYHUHN aHami3?
Mera QiIOreHeTUYHUX JOCIIKEHb.
Slke nepeBo HA3UBAETHCS GKOPIHEHUM?
Ha ocHoBi "oro BinOyBaeThcs moOymoBa GpiIOreHETUYHUX JIepeB?
Onunrite 1Ba MiAX0Au Ui MOOYyA0BU (DITOTEHETUYHUX JIEPEB.
Sxi Bu 3Haere ¢peneTnyHi (JIoKanbHi) MeTOIM OOy IOBH JIepeB?
Sxi Bu 3Haere knaauctuyHi (r71o6ansH1) METOAM OOy I0BH J1epeB?
o HeoOXiaHO AJist TOOYAOBHU (PLIIOTEHETHYHHX JIepeB?
[I{o mpeacTaBiIsAOTh COO0I0 JOBKUHU T1IOK?
Onuiite OCHOBHI Kpoku anroputmy Neighbor-Joining (MeTony mpueIHaHHS CYyCIIiB).
Merta nepenbadeHHs cTpyKTypH Oinka. SIki 3a1adi BUPIIYIOTh TepeJ0adeHHsIM CTPYKTYpHU OLIKa.
[lepenGaueHHs: BTOPUHHOI CTPYKTYpH OLIKY.

[lepenOaueHHs1 TPETUHHOI CTPYKTYpH OUIKY.

MopnentoBaHHS 32 TOMOJIOTIEIO Ta PO3Mi3HABAHHS YKJIAJKU IIPU MOPIBHUIBHOMY MOJIETIOBAaHH1
CTPYKTYpH OUIKIB.

[lepenOaveHHst YeTBEPTUHHOI CTPYKTYPH.

Binok-011KOBHii JOKIHT.

Or11iHKa METO/IIB Ta CTPYKTYPHOT'O MOJICTIOBaHHS O17KiB 3 BUKopuctanusm CASP.
[Tporpamu asist mepeBoy aMiHOKHUCIOTHUX MOCIITOBHOCTEH OUTKY Y KOAYIOU1 TOCTiAOBHOCTI
JIHK. OcHoBHI n1po0emMu IpH 3BOPOTHIHM TpaHCIALIl Ta CHOCOOU X MOJ0IaHHS.
[TepenbauenHs MEpBUHHOIT CTPYKTYpH OLIKY, SKIIO BigoMmi koayroui nocuigoBHocti JIHK a6o
PHK.

Pecypc EMBOSS st tpancnsiii AK-nocnigosrocre#t i3 JIHK a6o PHK Ta nnst 3BopoTHOI
TpaHCIALII.

ORFs ta CDS. ¥V uomy pizauns? Sk nepesectu CDS y nocninosHicts JIHK a6o PHK.

[Iporpamu s Bizyamnizaiii 3 /[ cTpykTypu O1IKy.

ITporpama VASTH, ii 0coO6aMBOCTI, 1€ BAKOPHUCTOBYETHCS.

Merta 3] BupiBHIOBaHHS OUIKOBUX ITOCTiJOBHOCTEH.

Ilepenbauenns 31 cTpykTypH i3 BUKOpHCTaHHAM 6a3u nanux PDB, ii ocobnuBocTi, siki 3a1adi
BUPIIIYIOTHCS.

1o Take RMSD Ta sik BAKOPUCTOBY€ETHCS ITPH MPOTHO3YBaHH1 3 /] cTpyKTypH OUIKY.
Jlanmrorun MapxkoBa, anroput™ Bitep6i.

[Ilo Take ymoBHa iiMOBipHICTH? HaBeniTh mpukiia.

IIlo Take «Jlanutor MapkoBa»?

Jle 1y KX raiy3sx HayKH 3aCTOCOBYIOTHCS MapKiBChbKi Mozeni? SIki 3a1a4i MOKHA BHPIIIUTH 32
JIOTIOMOT'OF0 MapKiBChKHX JIAHITIOTIB?

o Take mpuxoBaHa MapKiBCbKa MOJIENb?

I[IMM vy 6ioindopMaruiii.

. 1o Take CpG-ocTpiBens?



58.
59.
60.
61.
62.
63.

64.
65.
66.

67.

68.
69.
70.
71.
72.
73.
74.
75.
76.

BOooo~NoORWDNE

Anroputm Bitep0i. /e BUKOPUCTOBY€ETHCS, SIKi HOT'O 0COOIMBOCTI.

YMoOBH 7151 3aCTOCYBaHHS alnropuTmy Bitepoi

Hagenite pekypetHi ¢popmynu anropurmy Bitepoi.

Po3ummndpyiiTe MOHATTS «IIOCTTEHOMHA €M0XaY.

Icropist po3m(pPOBKH reHOMY.

SIki nmuTaHHSA Ta 33724l BUPIIUB TPOSKT «[ €HOM JIFOIMHMY», MOYKJIIMBI MaiilOyTHI BIIKPUTTS Ta
PO3pO0KH.

Ska posib GioiHpOpMaTHKH Y PO3IIHQPOBII TeHOMY?

Ski 3ama4i BUPINIYIOTH 3aBISKH PO3BUTKY CydacHOT O6i0iHpopMaTuiii?

Hogi HaykoBi HanpsAMU, SKi BAHUKIIN BHACTIIOK PO3IMIK(POBKH T'€HIB Ta TEXHIYHOMY MTPOTpECY.
HaBeniTh npukiiagn Ta KOPOTKO OMUIIITH, [0 BOHH BUBYAIOTh Ta AOCTIIKYIOTh.
MonexynspHuii 1okiHT. HaBeniTh K NpHUKIaJ 1eKiJbKa Mporpam, 10 BUKOPUCTOBYIOTHCS IS
MOJIEKYJISIPHOTO JIOKIHTY.

Jlaty BU3HAYEHHS MOHATTIO CYTIPEKOMIT FOTEP.

Sxuii cynpexomn’rotep 3aiimae 1 micre B peiitunry TOIT100?

o take Tepadionc?

Ilo take GRID-cucrema?

UU e GRID-cucrema B Ykpaini?

[To Take JIHK-mikpouin?

Metonu BupoOHuUNTBa JJHK-Mikpouimis

[I{o Take OiaKOBiI-MiKpoUinu?

MeTtoau BUpOOHHIITBA MIKPOWIITiB.

IIutanuda Ha 3aJik

JlaTtn BU3HA4YEeHHS NOHATTIO «ba3a TaHux».

Hagenits knacudikarmiro b/ JJHK.

Onuniite OCHOBHI cucTeMH Nouryky iHgopmarii B B/
Haiite 3aranbHy xapakrepuctuky b/ UniProt.
Hagenits knacudikarito b/l PHK.

Maiite 3aranbHy xapakrepuctuky bJ] Ligand.

SAxi pynkuii Bukonytots bJ1 ?

Ha3zsiTh HaiiOubm Biqomi B/ OinkiB.

Hagenits knacudikarito b/l 61kiB.

. 3 skuMu 00’ exkTamu onepyots b/1?

. SIx1 6a3u nanux 06’ eanye B co61 b/ UniProt?

. HaBenith knacudikariito cnemiansaux b/I.

. Haitre 3aranbny xapakrepuctuky b/ KEGG.

. SlkuM unHOM, 3a3BHYaid, K1acuQikyoTs bJ1?

. HaBenite knmacudikariro bJ .

. Haiite 3aranpHy xapaktepuctuky b/l EcoCyc.

. Haenits popmaru npeacrasnenus ingopmarii B B/1 .

. SIki Bu 3HaeTe OCHOBHI BUMOTH JI0 IPOrpaMHOTro 3abe3neyeHHs 6a3 JaHux?
. HaBenite nmpuxmanu apxieaux bJl, Ta BJI, mo kypyroTbcs.

. B ssxomy po3aini UniProt 36epiraerscest iHpopMmariisi, B3sTa 3 HAYKOBUX MyOmiKarii?
. JlaT BU3HA4YEeHHS MaH-TIPOTEOMY.

. Po3kpuiite cytb po6otu nporpamu BLAST.

. JlaTi BU3HAYCHHSI TEPMIHY (hinocenemuxa.

. JlaTu BU3HAUCHHS TePMiHY (inocenemuuna cxema (0epeso).

. Ha ocHOBI1 9oro npoBoauThCs ¢ijoreHeTHyHui aHami3?

. Mera (iloreHeTUYHHUX TOCTIIKEHb.

. SIke nepeBo HA3UBAETHCS BKOPIHEHUM?

. Ha ocHOBI uoro Bin0yBaeThcs moOy10Ba (DiIOTeHETHYHUX JAepeB?

. OnumIiTe 1Ba MiIX0aU VIS MO0y I0BH (PUIOTEHETHYHHX JIEPEB.

. SIxi Bu 3HaeTe peHeTnyHi (JOKaIbHI) METOIU MTOOYI0BH JIepeB?

. SIxi Bu 3naeTe knaaucTuyHi (rnodanbHi) METOIN TOOYI0BHU AepeB?
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. I1lo HeoOXigHO A7 MoOYI0BH (PITOTEHETUYHUX JIepeB?
. llo mpeacTaBisitoTh COO0I0 TOBKUHU T1ITOK?
OnwumritTe OCHOBHI Kpoku anroputMy Neighbor-Joining (MeTony npuegHaHHs CyCiaiB).

[TepenOavenHst BTOPUHHOI CTPYKTYPH OLIKY.

[TepenbaueHHss TPETUHHOT CTPYKTYPH OLIIKY.

MoientoBaHHs 32 TOMOJIOTI€IO Ta PO3IMi3HABAHHS YKJIAJAKH P NOPIBHSUIBHOMY MO/ICTIOBAaHHI
CTPYKTYpH OLJIKIB.

[lepenOaueHHs 4eTBEPTUHHOI CTPYKTYPH.

Binok-611K0BUi TOKIHT.

O11iHKa METO/IIB Ta CTPYKTYPHOT'O MOJICITFOBaHHsI O17KiB 3 BuUKopucTtanusm CASP.

[Tporpamu asist epeBoy aMiHOKHUCIOTHUX MOCIITOBHOCTEH OUTKY Y KOAYIOUil TOCITiOBHOCTI
JAHK. OcHoBHI nipo6ieMu mipu 3BOPOTHIN TPAHCIIALIT Ta CIIOCOOM 1X MO0JIaHHS.
[TepenbavenHs MEpBUHHOI CTPYKTYpHU OUIKY, SKIIO BigoMi Koxyrodi nociigosaocti JJHK a6o
PHK.

Pecypc EMBOSS st tpancisii AK-mocmimosrocre#t i3 JIHK a6o PHK Ta mst 3BopoTHOT
TPaHCIIAILI.

ORFs ta CDS. ¥V yomy pizauis? Ak nepesectu CDS y nociigoBricts JJTHK abo PHK.
[Iporpamu miis Bizyamizanii 31 cTpyKTypH OUIKY.

[Iporpama VASTH, ii 0coOIMBOCTI, /16 BAKOPHUCTOBYETHCS.

Merta 3] BupiBHIOBaHHS OUIKOBUX ITOCTiJOBHOCTEH.

[Tepen6auenns 3/ cTpykTypu i3 BuKopucTanHusM 6aszu nanux PDB, ii oco6mmBocTi, ki 3agadi
BUPIIIYIOTHCS.

o Take RMSD Ta sik BHKOPHUCTOBYETHCS TIPHU IPOTHO3YBaHH1 3] CTpyKTypH O1IIKY.
Jlanmrorn MapkoBa, anroputm Bitep0i.

[Ilo Take ymoBHa iiMoBIpHICTH? HaBeniTe nmpukiaz.

o Ttake «JIanuror MapkoBa»?

Jle 1y sIKuX raixy3siX HayKH 3aCTOCOBYIOThCSI MApKIBCbKI Mojieni? SIki 3a1a4l MOXKHA BUPILIUTH 32
JIOTIOMOTOF0 MapKiBChKUX JIAHITIOTIB?

1o Take mpuxoBaHa MapKiBChbKa MOJIENbH?

[IMM y 6ioindopmaTHIIi.

[To Take CpG-ocTpiserp?

Anroputm Bitep0i. [le BUKOPUCTOBY€EThCS, IKI HOTO 0COOIMBOCTI.

YMoOBH 17151 3acTOCYBaHHS anroputmy Bitep6i

Hagenite pexypeTHi popmynu anroputmy BirepOi.

Pozummgpyiite NOHATTS «IIOCTTE€HOMHA €T10Xa».

Icropist po3mM(pPOBKH FrEeHOMY.
Ski muTaHHA Ta 3a/1a4l BUPIIIUB MPOEKT «I €HOM JTIOANHI, MOXIINBI MaiOyTHI BIIKPUTTS Ta
PO3pOOKH.
Sxa ponb OioiHGOpMaTHKU y po3MU(POBI reHoMYy?
SIki 3a7a4i BUPILIYIOTh 3aBASKH PO3BUTKY cydacHoi 6ioiHdopmaTHi?

HoBi HaykoB1 HanpsiMu, SIK1 BUHUKJIM BHACIIOK PO3MIH(POBKU I'eHIB Ta TEXHIYHOMY ITPOTPECY.
HageniTh npukiaau Ta KOPOTKO ONMHUIIITH, 110 BOHH BUBYAIOTh T JAOCIIIKYIOTb.
MosnexymsipHuil ToKiHT. HaBemiTh Sk MpHUKIIaa JeKiTbKa Mporpam, o BUKOPHUCTOBYIOTHCS JIIIs
MOJIEKYJISIPHOTO JTOKIHTY.

Jlaty BU3HAYEHHS MIOHSATTIO CYTIPEKOMIT FOTEP.
Sxuit cynpexomn totep 3aiimae 1 micie B peritunry TOIT100?

[To Taxe Tepadmomc?

Ilo take GRID-cucrema?

YU e GRID-cuctema B Ykpaini?

o rake JIHK-mikpouin?

Metoau BupoouunTea JIHK-mikpouimis

o Take OinKOBi-MiKpoUinu?

Metoau BUpOOHHUIITBA MIKPOYIITIB.

Merta nepenbdaueHHs CTpYKTypu Oinka. SIKi 3a/a4i BUPIIIYIOTh Iepe10adeHHsIM CTPYKTYpH OijIKa.



Po0o4y nporpamy HaB4Ya/IbHOI AMCHHUILTIHY (cui1adyc):

CkJaaaeno: acucteHT Kadenpu O6ioeHepreTiku, 610iH(pOpMATUKH Ta €KOOI0TEXHOJIOT1, K.T.H. J[eM’sHeHKO
LB.

YxBasieHo Kadenporo OioeHepreTuku, OioiHPopMmaTHKu Ta ekobiorexHomorii BT (mporokon 14  Bixg
27.05.24 p.)

IMorom:xeno
MeTtoanuHo KoMiciero (akyibTeTy 0i0TexHosIoril i 6ioTexHiku (mporokosn Nel9 Big 28.06.2024)



