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ag imeHi IFOPA CIKOPCbKOIO» (3a HasBHOCTI) | €KOOIOTEXHOJIOTIT

[Tpuxnagna 6ioinpopmaTnka
Po6oua nporpama HaByanbHoi gucuuiutiau (Cunadyc)

PexBi3uTu HaBYAIBEHOT JUCHUILIIHA
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OcBiTHs Tporpama biomexnonoeii

CraTyc IUCIUIUTIHU HopmaTuBHa

dopma HaBYAHHS [lenHa

Pik miarotoBku, cemectp 5 Kypc, OCiHHil cemecTp
OO0OcAr TUCIUILTIHA 3aranpHa KinbKicTs 120 rog.

CemectpoBuii koHTpoab/  3amik/ MKP/ PI'P
KOHTPOJIbHI 3aX0/1H

Poskian 3ausats Jexuii: 1 200./musicoens; npaxkmuuni: 1 200./musicoens 32i0no po3knady
MoBa Bukiamanas YkpaiHcbka
[adopmarris npo Jlekrop: a.T.H., mpodecop I'opobernnr Critnana BacumiBaa, Temerpam-gar
kepiBHuka  kypcy [/ «[Ipukinaana OiloiH(pOpMaTHKA! OYHa dhopma HaBYaHHS»
BHKJI1a4iB https://t.me/+Qoj_53iNc2c1ZTdi
[TpaxTiuHi: A.T.H., npodecop ['opobens CeiTnana BacuniBHa, Tenerpam-uar
«[Ipuknangna OioiHpopMaTHKa: O4YHa ¢bopma HaBYaHHS»
https://t.me/+Qoj_53iNc2c1ZTdi
Po3mimenns kypey Ha matdopmi mucranuiiinoro HaByanHs Google Knac 3a mocumanHsIM:

https://classroom.google.com/c/NDA4NzcxNTU20DY 17cjc=pxhc30a xkonx
kypcy pxhc3oa, mocriitne mocunanss Ha Google Meet:
https://meet.google.com/gxk-xhpr-ags.

[Iporpama HaBYAIBHOT AUCITUTUTIHU

1. Onuc HaBYANBHOT NUCUUIUTIHH, ii METa, MPEAMET BUBUAHHS Ta PE3yJIbTaTH HAaBYAHHS

[TpoexT "T'eHOM JrOAMHU" PO3IIOYAB MPOLIEC HAKOTIMYCHHS BEIMYE3HUX OOCSTIB JaHUX MPO T€HOMH.
['eHOMHI JjaH1 PO PI3HOMAaHITHI OPTaHi3MH, SIK1 PETYJIIPHO T'€HEPYIOThCS, 1 BUKOPUCTOBYIOTHCS B 0ararbox
rajny3sx, IO BIUIMBa€ Ha IIMPOKI CEKTOPH EKOHOMIKH, BKJIIOYAIOYM [JOCTaBKYy JIIKIB, pPO3POOKY
(dbapMaKkoJIOTIYHUX MpenaparisB, BUPOOHUIITBO IPOMHUCIIOBUX Ta XapuoBUX MPOAYyKTiB. PoboTa 3 reHOMamu,
iX aHaui3 Ta IHTepIIpeTalis, HeoOXi{Ha I JOCSATHEHHS YCIiXy B OLIBIIOCTI Taly3ei HayK Mpo KUTTS Ta B
OloMenuuHii ramy3i. Take pO3yMiHHS JIEKUTh B OCHOBI MNpHKIanHOl OloiHpopmaTuku. I[lpuknagna
6ioiH(opMaTHKa MMpHU3HAYEHA IS BUCHHUX Yy raiy3i O10JIOTIYHMX HayK, 1H)KEHEpiB, TEXHIYHUX (axiBIIiB,
MEJUKIB, 10 TPAIOIOTh Y TMPOMHCIOBIA O10TEXHOJOTII, CUTbCBKOMY TOCIOMAPCTBI, MEIUIIMHU TOIIO.
[Tpuxnaana 6ioiHdopMaTHKa 1a€ TTHOOKE PO3YMIHHS IHCTPYMEHTIB JJOCIIJKEHHS HAyK PO KUTTS, 3HAHHS
Oe3miui Biakputux 6a3 manux (bJ1) Ta cmocoOu X BUKOPHCTAHHS, 3HAHOMCTBO 3 MMPOrPAMHUMH 3aC00aMH,
1110 BUKOPUCTOBYIOTHCS JJISl @HAJTI3Y Ta MOPIBHSAHHS F'€HETHUHUX JAaHUX, MOIH()OPMOBaHICTh MPO CydyacHi
METOAM TEHOMIKH, MPOTEOMiKH, dapmakoreHoMmiku Tomio. Jucuumiina «lIpuknagHa OioinpopmaTruka»
BHBYA€ 3aCTOCYBaHHA Cy4acHUX 1H(QOpPMaLiiHUX Ta OOYHCIIOBAHMX TEXHOJIOTIH B OlOTEXHOJ]OTI s
aHajizy 1 cucTemaTu3aiii OIlOJIOTIYHMX JaHWX, MOJCIIOBAHHS TPOIECIB, IO BiAOYyBalOThCS Ha
MOIIEKYIAPHOMY PiBHi, /ISl 3aCTOCYBAaHHS LUX 3HAHB [T PO3POOKK METO/IiB TeHETHYHOI Teparii. [i MeToro
€ BUSBJICHHS CTPYKTYpH, (pyHKIiH Ta B3aemoxii 6iomakpomosekya (JIHK, PHK, 6inkiB) i momabime
BUKOPUCTAHHS IUX 3HaHb MIPU CTBOPEHHI HOBHX JIIKAPCHKUH MpenapaTiB, HAHOMATepiasiB 1 MpUIaIiB s
JIarHOCTHKY 1 JIKYBaHHS JIFOJMHH, a TAKOXX METOIB MEPCOHANI30BaHOI MeAUIIMHH. J[0 TepioyeproBux
3aa4d NpukiIaaHoi 6i0iHpOpMATUKK MOTPIOHO BIAHECTH TakKi, SK aHaJi3 T€HOMIB, BUAUICHHS 3 iX CKIaTy


https://t.me/+Qoj_53iNc2c1ZTdi
https://meet.google.com/uom-mkaz-tem

OKpEMHX TeHiB, iX €K30H-IHTPOHHOI CTPYKTYpH, CUTHAJIBHUX IOCIIJOBHOCTEH, mependadeHHs QpyHKIii
TeHIB 1 EKCIPECOBAaHUX HUMH NPOJYKTIB, BHUABJICHHS T'€HIB — MOTCHIIIMHUX MIIICHEH a1 HOBHX JIKiB,
OIlIHKA POJIi OKPEMHUX CKJIAJJOBHMX aMiHOKHCIIOTHOI MOCTIAOBHOCTI y (pyHKIIOHYyBaHHI Oinka, moOyaoBa
MOJICKYJIIPHUX MojeJiell OUIKIB 1 HYyKJIETHOBUX KHCJIOT, BUXOIAYU 3 iX MOCTIJOBHOCTEH, JOCIIIKEHHS
MeXaHi3My (DYHKIIOHYBaHHS MaKpOMOJIEKYJ, BUXOISYH 3 iX MOJEKYISIPHUX MOJENeH, KOMIT I0TEpHE
KOHCTPYIOBaHHsI JIIKiB, 3aCHOBaHE HA pallioHAIbHOMY BHOOP1 TeHIB-MIIICHEH 1 MOJICKYIIPHUX MOJIECH 1X
O1TKOBUX TPOJIYKTIB.

[Ipodeciiinuii 0IO0TEXHOJOT Hapa3l Ma€ 3HATH Ta BMITH BHKOPHCTOBYBAaTH CY4YacHI MOBH
nporpamyBanss. Jlimepom cepen Takux MoB € Python, ocobamo Biopython, mo € xonexitiero
HEKOMEPIIMHUX 1HCTPYMEHTIB i oO4uclieHHs B Oioyorii Ta OiloiHpopmaruili 3 BiIKPUTHUM KOJOM
CTBOPEHOIO MIXKHAPOIHOIO acollialfiero po3pooduukis Biopython — e nabip moxyis Python, ski HamaroTh
byskii g podoru 3 nocnigopaoctsamu JJHK, PHK i1 6in1koBHX MOCTiAOBHOCTEH, TAKUMHU SIK 3BOPOTHA
KoMIieMeHTaiis jtairoxkka JJHK, momyk MoTuBiB B G1IKOBHX MOCIIIOBHOCTAX ToIo. BiH Hagae 6e3miu
CHUHTAKCUYHHMX aHAJIi3aTOpiB JUIS YMTAHHS BCIX OCHOBHHUX T'€HETHUYHHX 0a3 maHux, Takux sk GenBank,
SwissPort tomo, a Takox o6osoHku / iHTepdeiicH AT 3aMycKy IHIIMX MOMYJSpHUX mporpam /
iHcTpyMeHTiB Oioinpopmaruky, Takux sk NCBI BLASTN, Entrez tomio, B cepenoui Python.

3 ornany Ha ue, aucnuruiina «lIpuknagna 6ioiHdopmaruka», Oe3mepeyHoO, € Ba)XKIJIMBOIO Ta
AKTyaJIHOIO IS TIATOTOBKU CYYaCHHUX CHEIIaliCTiB O10TEXHOJIOTB.

MeTo10 HaBYANbHOI JUCIMILIIHU € (OPMYBaHHS y CTYICHTIB 3/1aTHOCTEH:

e 37iiiCHIOBATH MOIIYK HE0O0X11HOT iHPopMaIlii B HAyKOBI 1 TEXHIYHIH JiTepaTypi, 6a3ax JaHUX Ta

IHIIUX JDKepenax;

e BiOMpaTHU Ta aHaNi3yBaTW PEJEBAHTHI JaHi, Yy TOMY YHCIi 3a JOMOMOIOI0 Cy4YaCHHX METOMIB
aHaJIi3y JaHMX 1 CTIeliai30BaHOrO MPOTPAMHOTO 3a0e3MeUeHHS;

® pO3poONATH HOBI OIOTEXHOJIOTiIYHI O0’€KTH 1 TEeXHOJOril Ta MiABUINYBaTH €(PEKTHBHICTh
ICHYFOUHX TEXHOJIOTiH Ha OCHOBI €KCIIEPUMEHTAIBHHUX Ta/ab0 TCOPETHUHMX JOCIIIKEeHb Ta/abo
KOMIT FOTEPHOTO MO/ICITFOBAHHS,

e BHKOPHUCTOBYBATH MOJIEKYJIIPHO-TEHETHYHI TEXHOJIOT1i ISl CTBOPEHHS HOBHX O10JOTIYHHMX
areHTiB;

® BUKOPUCTaHHA 1H(OpPMAIIMHUX 1 KOMYHIKallIHHUX TEXHOJIOT1H;

® BUMUTHCSA 1 OBOJOJIBATH CYYaCHUMHU 3HAaHHSAMH, KOMIUIEKCHO aHaji3yBaTH OIOJIOTiUHI Ta
010TE€XHOJIOT14HI MPOLIECH Ha MOJIEKYJIIPHOMY Ta KJIITUHHOMY PIBHSIX;

e BHUKOPUCTOBYBATH 3HAHHS NP0 NUIAXM OIOCHHTE3y MPAKTUYHO LIHHUX METaOoMiITIB s
BJIOCKOHAJICHHsI 010TEXHOJIOT1H iX OJiepKaHH,

e BHUBYEHHS IPUHLHUIIB POOOTH Ta BU3HAYEHHS MOXJIMBOCTEH BUKOPUCTaHHS OloiH(OpMaliiiHuX
METOMIB aHaJli3y ;MOPIBHAHHS CKJIAJy, CTPYKTYpH Ta BIAcCTUBOCTEH 1 B3aeMOJii PpI3HHUX
010JIOTTYHUX MOJIEKYIT;

® BHUKOPHCTOBYBAaTH Cy4YacHI 1HQoOpMaIiiiHi Ta OOYHCIIOBaJbHI TEXHOJOTIN AN MIATPUMKH 1
OHOBJIEHHSI 010TEXHOJIOTTYHHUX 0a3 JaHUX.

OcHOBHI 3aBJaHHs HABYAJIHHOI TUCIUILTIHA
[Ticiis 3acBO€HHSI HABYAIBHOT JUCHUIUTIHUA CTYJCHTH MAlOTh MPOJEMOHCTPYBATH TaKi pe3yJbTaTH
HABYAHHS
3HAHHA:
- 3HaTH OCHOBM MoBH mnporpamyBaHHs Python (BioPython) nmns anamizy reHeTmuHumx
MOCJTIIOBHOCTEH TIPEACTABICHUX B 010TEXHOJOTIYHUX Ta O10iH(popMaliifHuX 0a3ax JaHUX;
- 3HATW NPUHLIUIHU poOOTH 3 6a3aMu JaHUX;
- 3HAaTH OCHOBH OOpPOOKM EKCIEPHUMEHTAIBHUX JaHUX 3 BUKOPUCTAHHSM TIAKETIB MOBHU
nporpamyBanus Python ta BioPython;
- HOBI 3HAHHA NPO CyYacHI raigy3i BUKOpPUCTaHHs Oi0iH(GOpPMATHUKH Il BUPINICHHS 3a1ad 3
TeHEeTUYHOI 1HXeHepil, papMaKoreHeTHKH Ta IUIeCHPSIMOBAHOT IOCTABKH JIKIiB.

YMIHHA:

- BMITH 3aCTOCOBYBaTH CydYacHI MaTeMaTHYHI METOAM IS PO3B’sI3aHHS TMPAKTHUYHUX 3ajad,
OB’ 13aHUX 3 JIOCJIJDKEHHSM 1 IPOEKTYBAHHSAM 010TEXHOJOTTYHUX MPOIIECIB.

- mporpamyBaTH Ha 6a30BOMYy piBHI Ha MOBi Python ta Biopython;



- Bwmitu BukopuctoByBatu Matplotlib, Sklearn mis moOymoBu rpadikiB Ta miarpam Ta aHamizy
EKCIEPUMEHTAIbHUX JIAHHX;

- BMIiTH BUKOpHUCTOBYBatu maker Opencv-python s ananizy 300pakeHb, OTPUMAHUX METOJaMHU
ONITUYHOT MIKPOCKOIi1, CKaHyI0UY0i 30H/I0BOI MIKPOCKOIIi{, CKaHYI04O0i €JIEKTPOHHOT MIKpPOCKOITii,
BUKOPUCTAaHHS (iIbTPIB I KOPEKIIiT 300pakeHb, BUIIJICHHS KOHTYPiB 01000’ €KTIB TOIIIO;

- BMiTH BUKOpHCTOBYBatH maket Sklearn Python st 3amau perpeciiinoro aHaiisy;

- po3po0JIATH HOBI Ta BJIOCKOHAJIOBATH ICHYIOYI OIOTEXHOJIOTii Ha 0a3i Cy4acCHHX OCSTHEHBb
6i0oiHGOPMATHKY;

- BMITH BUKOPUCTOBYBATH METOAU O0i10iH(GOPMATHUKM I MPOBEAEHHS IOCITIIKEHb 3 TapreTHOi
Tepartii;

- BMITH aHaJII3yBaTH HYKJICOTHIHI Ta aMiHOKHCIIOTHI IOCIIOBHOCTI B aBTOMAaTH30BAHOMY PEKUMI
BHKOPHCTOBYIOUH maket Biopython.

[TporpamHi pe3ysbTaTH HABYAHHS:
e Bwmitu oOupatu Ta 3aCTOCOBYBAaTHM HaMOUIBII MPUAATHI METOAM MAaTeMaTUYHOTO
MO/ICIIFOBAHHS Ta ONTHUMI3allii IpU pO3pOOICHHI HAYKOBO-TEXHIYHHUX TPOCKTIB;
e Bwmitu cTBOpIOBaTH Ta BHKOPUCTOBYBATH CIICLiali30BaHE MpOrpaMHe 3a0e3MedeHHs s
aHaJIi3y Ta yIpaBJIiHHA 0I0TEXHOJIOTTYHUMH 00’ ekTamu (IporiecamMu);
e BwmiTH BHKOPUCTOBYBATH METOJIU MOJEKYJIAPHOi OloiHKeHepii s CTBOPEHHS HOBHUX
O10JIOTIYHMX areHTIB.

2. IlpepekBi3uTH Ta NOCTPEKBIi3UTH IHCHUIUIIHM (Micle B CTPYKTYpPHO-JIOTiuHiii cxewmi

HABYAHHA 32 Bi/llIOBIIHOK OCBITHBHOI MPOTPaMoI0)

Micie B CTPYKTYpHO-JIOTIUHIM CXeM1 HaBUYaHHS 3a0€3MeuyeThCs AUCIUIUTIHAMU, [0 BUBYAIKCS Ha
nonepenHix cemectpax: «IHdopmartiiiai TexHomorii», «['eHeTuka», sk 0a30Bi OCHOBHI 010TE€XHOJIOTIYHI
JTUCITUIUIIHY, a TaKOK 0a30BUM piBEHb BOJIOAIHHS AaHTJIIHCHKOI0 MOBOIO He HIKYe A2. Y CTPYKTYypHO-
JIOT1YHIM MIOLMHI MPOrpaMM MiATOTOBKU MaricTpiB HAyKOBIIB 3 610T€XHOJIOTI TUCIMITIIHA 6a3y€eThCs Ha
MOMEPEHhO BUBYECHUX AMCIMIUIIHAX, SIKI CTBOPIOIOTH (DYHIAMEHT ISl MOJANbIIOl JOCTIAHUIBKOL 1
NPAaKTUYHOT AiJIBHOCT] BUITYCKHUKIB.

3. 3MicT HaBYAIbHOI AUCLIUIUIIHA

Tema 1. Bukopucmanusi mosu npocpamysanusi Python ons awnanizy excnepumenmanohux oanux 6
biomexnonozii ma pobomu 3 bioingopmamuuHuMu OA3aMu OAHUX.

Jlekuist 1. Oco0nMMBOCTI PO3BUTKY CYYaCHHX MOB MPOTPaMyBaHHs, pO3BUTOK MoOBU Python sik omHiel 3
HAWMOMYJISIPHIIIMX MOB JUIS O10TEXHOJIOTIYHMX 3acTocyBaHb. [laketm Python mns BupimenHs 3amad
6ioTexHoJorii Ta 6ioindopmaTuku. [HTerpanbhe cepenonuine po3podku (ICP), (Integrated development
environment — IDE) Pycharme Community.

Jlekist 2. Pobota 3i criickamu, CJIOBHUKaMH, KOPTeKaMH, MHOXKHHaMU (Habopamu) B MoBi Python.
Jlekuis 3. IMaker Matplotlib Python mns Bisyamizamii Ta aHamily eKCIEPUMEHTAIBHHX [aHUX B
610TeXHOJIOTII.

Jlekuis 4. TTaketu Python anst 3amau perpeciiiHoro aHami3y.

Jlekuist 5. Ornsin MmoskiuBocTel nakery Biopython. Po6ora 3 06’ekrom SeqRecord. [TonapHe Ta MHOXHHHE
BUPIBHIOBaHHS MocioBHOCTEH B Biopython. Opranizatist qoctyny no 6a3u qanux NCBI Entrez B makeTi
Biopython. Bukopucranus nakery Biopython ams qociiikeHHs TeHETUYHHX MTOCIII0BHOCTEH Ta OUTKIB Ha
npukiazai Bipycy COVID-19.

Jlekuis 6. [Taker Opencv-python ans aHani3zy 300pakeHb, OTPUMAHUX METOAAMH ONTHYHOI MIKPOCKOIIIi,
CKaHYI040i 30HI0BOT MIKPOCKOITii, CKAaHYI04O0i €JIEKTPOHHOI MIKPOCKOMI1 TOIIIO.

Tema 2. [Ipakmuune 3acmocy8anHs 00CACHEHb OIOIHGOPMAMUKU MA 2eHEMUYHO20 AHANIZY 6 DI3HUX
2any3sx.

Jlexuis 7. IToctreHOMHa epa B po3BUTKY OioiH(popmaTuku. Po3BuToK TapretHoi Tepamii. MeTou BBECHHS
TEHETUYHOTO MaTepially B KJIITHHU €yKapioTiB. BipycHi Ta HEBIpYCHI CUCTEMH JOCTABKHU T'€HIB Ta JIIKIB.



Jlexitist 8. MeToau MarHiTOKepOBaHOI JOCTaBKH TeHIB Ta JikiB. [IpupomHe Ta mTy4yHE MarHiTOMi4eHHS
KJIITUH OaKTepii JIs IITbOBOT TOCTaBKH JIIKIB.

Jlexuist 9. Cy4acHi JOCATHEHHS B TOUIYKY MOBHOI€HOMHHX acolliamiid. PO3BUTOK reHHoi Tepartii B CHOPTI.
CTaHOBIIGHHS Ta PO3BHTOK CHOPTUBHOI TeHETHKH. [IOHSTTS TeHHOTrO [OIIHTY, CIOCOOM BBEICHHS,
PI3HOBW/IM, METOJIOJIOTIsl BUsIBIICHHs reHHoro nominry. CywacHi mocsrHenHs «behavioural genetics» -
«TEHETHKH MOBEIIHKI».

Haoaemvca nepenix po3oinie i mem gciei oucyuniinu.
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5.

Meroauka ornmaHyBaHHS HAaBYAJIbHOI JUCIMILTIHU (OCBITHBOTO KOMITOHEHTA)

1

2

Tema 1. Buxopucmanns mosu npoepamyeanns Python ons ananizy excnepumenmanvrux oanux
6 biomexnono2ii ma pobomu 3 6ioiHpopmamuyHuMu 6azamu OAHUX.

Jlekmisi 1. OcoOIMBOCTI PO3BUTKY CyYaCHHUX MOB MPOrpaMyBaHHs, pO3BUTOK MOBH Python sik
ofHi€l 3 HAWMOMYIAPHIMIMX MOB JJIs OIOTEXHOJOTIYHHMX 3acTocyBaHb. Ilaketn Python mms
BHUpINIEHHS 3a7a4 OloTexHosorii Ta OloiHpopmartuku. [HTErpanmpHe  cepenoBuUIIe
po3pooku (ICP), (Integrated development environment — IDE) Pycharme Community.
Jlirepatypa: 6a3osa [1], inpopmartiiini mkepena [2]

Jlekmist 2. Po6orta 3i ciuckam, CJIOBHHKaMHU, KOPTEKaMH, MHOKUHaMHU (HaOOopaMu) B MOBI
Python.
Jlirepatypa: 6a3osa [2], iHdopmartiiiHi mxepena [2]

Jlekuis 3. [Taker Matplotlib Python ms Bizyanizamii Ta aHami3y eKCIIepUMEHTANBHUX JaHHUX B
010TeXHOJIOT1I.
Jlirepatypa: 6a3osa [2], indopmariiini mxepena [3]

Jlekuis 4. [Taketu Python ans 3amau perpeciiiHoro aHami3y.
Jliteparypa: 6a3zoBa [2], inpopmariiini mrepena [4]

Jlekuis 5. Orsan moxxnuBocteii makery Biopython. Po6ora 3 06’extom SeqRecord. ITomapue
Ta MHOKMHHE BHPIBHIOBaHHs MociigoBHOcTe# B Biopython. Oprawizarist qoctyny g0 6asu
nanux NCBI Entrez B makeri Biopython. Bukopucranus makery Biopython mms gocmimkeHHs
TeHETUYHHX TTOCTIIOBHOCTEH Ta O1IKiB Ha npukial Bipycy COVID-19.
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JlirepaTypa: 6a3oBa [2], inpopmariiini kepena [5]

6 Jlekuin 6. ITaker Opencv-python mms anamizy 300pakeHb, OTPUMaHUX METOJAMH ONTHYHOL
MIKpPOCKOMI1, CKaHyI0u0i 30HA0BOI MIKPOCKOIIii, CKAHYIOUO1 €JIEKTPOHHOT MiKPOCKOIIii TOIIO.
Jlitreparypa: 6a3oBa [2], inpopmariiini mrepena [6]

Tema 2. Ilpakmuune 3acmocy8anHs 00CAcHeHb DIOIHGOPMAMuUKY ma 2eHemudHo20 aHali3y 8
PDIZHUX 2QTTY35X.

7 Jlexuis 7. IloctreHomHa epa B po3BUTKY OioiHpopmatuku. Po3BHTOK TapreTHoi Teparii.
Metoau BBEIEHHS T'€HETUYHOTO Marepiady B KIITHHH eykapioTiB. BipycHi Ta HeBipycHi
CUCTEMH JOCTABKM I'€HIB Ta JIKIB.

Jliteparypa: 6a3oBa [3]

8 Jlekniss 8. Meroau MarHiTOKepOBaHOI JOCTAaBKM TeHIB Ta JikiB. [Ipupomne Ta mrydHe
MarHiTOMIYEHHS KIITHH OaKTepiil Ut HibOBOI JOCTABKH JIIKIB.
Jlitreparypa: 6a3oBa [3]

9 Jleknia 9. CyyacHi JOCATHEHHS B MOUIYKY MOBHOT€HOMHHUX acoiiaiiil. Po3BUTOK TeHHOT
tepartii B ciopTi. CTAaHOBJICHHS Ta PO3BUTOK CIOPTHBHOT 'eHETUKU. [IOHATTS TEHHOTO JOIHTY,
crocobu BBEJIEHHS, PIZHOBUIM, METOJOJIOTIS BUSBIEHHS TreHHOro jominry. CydacHi
nocsraenHs «behavioral genetics» - «reHeTHKH MTOBEIIHKUY.

Jlitreparypa: 6a3oBa [3]

[TpakTu4Hi 3aHATTS

OcHOBHI 3aBJaHHS [IUKJTY NPAKTHYHUX 3aHSITh!

- po0oTa 3 MPOrpaMHUMH MMAKETaAMH, SIKi BAKOPUCTOBYIOTHCS B O10TEXHOJIOTI;
- IpakTU4YHa po0O0Ta 3 CydacHUMHU 0a3aMU JaHUX MOJEKYJSPHOI O10JI0Tii.

1. 2

Ilpakmuuna poooma 1
Po6ora B 6azax nmanux HamioHanbHOro ueHtpy OiorexHosoriyHoi iHgopmanii CIIIA
(National Center for Biotechnology Information (NCBI)) 3 6a3amu nanux PMC ta PubMed.
Jlitreparypa: Ga3osa [4,5]

Ilpakmuuna poooma 2
Marematuuni oneparopu, ymoBHi oneparopu if, else, elif, quxkmu for, while. Pob6ora 3i
CKIIQHUMH CTPYKTYpaMH JaHUX. CIHCKAaMH, CJIOBHHKAMH, KOPTEKAMH, MHOKHHAMHU
(mabopamu) B moBi Python.
Jlirepatypa: 6a3oBa [2], iHdopmariiini mxepena [2]

Ilpakxmuuna poooma 3
PobGora 3 makerom Matplotlib nnms Bisyamizamii pe3ynbTaTiB  eKCIIEPUMEHTATBHUX
nociikeHb B OiorexHonorii. Meroau Matplotlib mo6ynosu miniitHux rpagikis.
Jlirepatypa: 6a3osa [2],] indopmariitni mxepena [3]

Ilpakmuuna poooma 4
[Takern Python mnst 3amau perpeciiiHoro anami3y. JliHiliHa perpecis eKCliepUMEHTATbHUX
TaHUX.
Jlirepatypa: 6a3osa [2], indpopmaiiini mxepena [4]

Ilpakmuyuna poooma 5
IMaketn Python jms 3amau  perpeciiiHoro  anamizy. [lomiHomiambHa — perpecis
eKCIIEpUMEHTAIbHUX JTaHHX.
Jlitreparypa: 6a3oBa [2], inpopmamiiini mrepena [4]

Ilpakmuuna poooma 6
Bukopucranns nakety Biopython st moctiikeHHS TeHETHUHUX TTOCITIIOBHOCTEH Ta OiIKiB

Ha nipukiazai Bipycy COVID-19.
Jlirepatypa: 6a3oBa [2], iHdopmartiiiHi mxepena [6]

Ilpakmuuna pooboma 1




AHati3 300paxeHp 010J710r1YHUX 00’ €KTIB 3 3acTOCyBaHHAM makeTy Opencv-python.
Jliteparypa: Jlirepatypa: Ga3oBa [2], iHpopmartiiiHi [kepena [5]

8 Ilpakmuuna poooma 8
MoayiibHa KOHTpOJIbHA POOOTA

9 Ilpakmuyuna poooma 9.
3aiik.

CamocriiiHa poboTa cTyaeHTa/acipanra
CamocriiiHa poOoTa CTyACHTa MO JUCIUILIIHI BKJIIOYA€E MIATOTOBKY 10 ayauTOpHUX 3aHATh (59
roaunun), BukoHanus PI'P (15 roguam) MomynbHOT KOHTPOIbHOT (4 rOauHM), IMiArOTOBKA 10 3aiiky (6
TOJIMH).

[ToniTka Ta KOHTPOJIB
6. TlomiTuka HaBYAJIBHOI AUCIMILTIHU (OCBITHHOIO KOMITOHECHTA)

BuBuenns pucnumiuinun «llpuknagna OioiHdopMatuka»  BigOyBaeThbCs Ha JIGKIIHHHX Ta
MPAKTUYHUX 3aHATTAX. Ha0UHICTh HABUAIBHHX 3aHSITH 3a0€311€TYETHCSI BAKOPUCTAHHIIM 3HAYHOT KIJTbKOCTI
LTIOCTpAaTUBHOTO Matepiaiy (cxem, Tabiuilh, ciaaiis). [1iq yac BUKIaAaHHS JaHOT TUCIUILTIHA BUKIaa4
MPOBOANTH OMHUTYBaHHS 3100yBaviB JJIsi TOTO, MO0 BU3HAYWTH PIBEHb 3aCBOEHHS HUMH BHKJIAJICHOTO
Mmarepially, BaXJIMBUM € aKTHUBHICTh 3700yBauiB. [IpakTHU4HI 3aHATTS TPOXOASTHh 3 BUKOPUCTAHHSIM
KOMIT FOTE€PHOT TEXHIKH Ta BiAMOBIHOTO MPOrPaMHOT0 3a0€3MeYeHHSI.

3aznavaemuvcs cucmema sumoe, SIKL 6UKIA0aY cmasums neped cmyoenmomlacnipanmonm:

o npasuna 6i0gidyeanns 3ansme (K aexyiu, max i npakmuunux/nabopamopHux);
BinBimyBaHHS JEKIid, MPAKTUYHUX 3aHATH Ta JIAOOPATOPHHUX POOIT, a TAKOXK BIJICYTHICTH Ha HHUX,
He ouiHIeThed. OJHaK, CTyJAeHTaM PEKOMEHAYEThCS BIABIAYBATHU 3aHATTS, OCKUIBKM Ha HHX
BUKJIQ/IA€ETbCA TEOPETUYHUN MaTepiajl Ta PO3BMBAIOTHCS HABUUKM, HEOOXiAHI Uil (hOpMyBaHHS
KOMIIETEHTHOCTEH, BU3HAYEHUX CTaHAApTOM OCBITH. CHCTeMa OI[IHIOBAaHHS OpIEHTOBaHA Ha
OTpUMaHHS OalliB 3a aKTUBHICTh CTY/EHTA, a TaKOXX BUKOHAHHS 3aBJaHb, AKi 34aTHI PO3BUHYTHU
INPAKTUYHI yMIHHS Ta HAaBUYKH. 3a 00’€KTMBHMX MNpHYUH (HANPHKIAA, XBOPOOa,
HpaleBIAITYBaHHs, MDKHAPOIHE CTa)XXyBaHHS TOIIO) HABYaHHS MOXE BiIOyBaTHCS B OH-JAiH
(dopMi 3a OTO/IKEHHSM 13 KEPIBHUKOM KYpCY.

® npasuna nogedinku Ha 3ausmmsx (akmueHicmob, ni02OMOBKA KOPOMKUX OONOGIOel YU MeKCMmIs,
BIOKNIOUEeHHSI meneqhOHI8, BUKOPUCMAHHS 3aC00i6 368’ A3KY Ol NOWYKY IHghopmayii Ha 2yen-OucKy
BUKIAOAYA YU 6 THMePHemi Mmouo);
Ha ayuTopHUX 3aHATTAX CTYACHT Ma€ MOBaKaTH BUKJIa/1aya Ta JUCLMILIIHY, IO BiH CIIyXae;
BukonyBaTH eneMeHTapHI IpaBuiia Ta HOPMH NMOBEAIHKH; [IpoTaroM 3aHATTS 3a00pOHSIETHCA
KOPHCTYBaTHCSI MOOUTBHUMHU TeleOHaMHU, OKPIM eKCTpeHHX Bumnajkis. Hopmu eTrnunoi
TIOBEJIIHKHM CTY/ICHTIB 1 MpaIiBHUKIB BU3Ha4YeHi y po3aiii 2 Konmekcy yecti HamionansHOTO
TEXHIYHOTO yHiBepcHUTeTy YKpainn «KuiBChKUIl MOMITEXHIYHUHN 1HCTUTYT iMeHI Irops
Cikopcbkoro». Jleranphime: https://kpi.ua/code.

®  npasuna NPUHAYeHHs 3a0X04Y8AILHUX Ma WmpagHux danis,
He nepend6aueno PCO

® nonimuka 0edlaunie ma nepeckiaddmy;
TepMiH 3/1a4l KOXKHOTO BUIY POOOTH OOTrOBOPIOETHCS HA 3aHATTI MiJ 4yac BUAA4l 3aBJaHHS Ta
3aJIKUTh B TUMy poOoTH. PoGOTH, fKi 37al0ThCA 13 MOPYLICHHSIM TEpMiHIB 0€3 MOBaXKHUX
NPUYKH, OIIHIOTHCS HA HWKYYy OIMiHKY. Ilepecknmamanus TeM (MoOAysiB) BimOyBaeThCs 3a
HASIBHOCTI MOBaXHUX MIPUYHUH.

®  N0IMUKA WOOO aKADeMiyHOi 00OpoUecHOCmI;
Bm3HadyeHi y pos3aun 3 Kopekcy dvecti HamioHambHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHu
«KuiBcpkuii nomitexHiunuil iHCTUTYT iMeHi Iropst Cikopebkoro». [eranbhime: https://kpi.ua/code.
BukopucTanHs 101aTKOBUX JKepe iHdopMarlii mig 9ac OmiHIOBaHHS 3HAHb 3a00pOHEHO (Y T.d.



MOOUTBPHHX JieBaiiciB). MOOUTBHI IPUCTPOT T03BOJISETHCS. BUKOPUCTOBYBATH JIUILIE ITiJ1 4ac OH-JIAHH
TECTYBaHHSI Ta BUKOHAHHS PO3PaxXyHKIB.

[HWi eumocu, wo He cynepeuams 3AKOHOO0A8CMEY YKpainu ma HOPMAmueHuUM OOKYMEHmAM
Yuisepcumemy.

CryneHT 3000B’s3aHHI 3apeecTpyBaTHcs Ha Iiatdopmi aucraHiiiiHoro HaBuyanHs Google
Workspace for Education Fundamentals (8 munyiomy G Suit For Education) nma nomeni
@LLL.kpi.ua Ta npuennatucs g0 Google Knacy «IIpukinaana 6ioiHpopMaTHKa» 3a MOCHIAHHIM
https://classroom.google . s mpboro CTyACHTY HEOOXITHO CIIOYATKy oTpuMaTtu akayHT B Google
Workspace for Education Fundamentals na momeni @LLL.Kpi.ua. JIas oTpuMaHHS akayHTy B
Google Workspace for Education Fundamentals na gmomeni @LLL.kpi.ua HeoOXigHO 3alTOBHUTH
Google ®opmy: https://sikorsky-distance.kpi.ua/req_gsuite/ . Ilicms peectpamii Ta Mmoaepartii
3asBKH CTY/ICHTA, aIMiHICTpATOp HAIIIJIE CTYACHTY Ha MOIITY MApOoJIb Ta JIOTiH J0 aKayHTY, 3 SKUM
CTYJEHT 3MOK€ BHMKOPHCTOBYBATH BCi JIOCTYyIHI iHCTpyMeHTH Ta cepBicu Google Workspace for
Education Fundamentals. Google Workspace for Education Fundamentals - me mnaker
CHEI[iaJ1i30BaHOT0 XMapHOTO MPOrpaMHOro 3abe3neueHHs, IHCTPYMEHTIB Ui CHUIBHOT pOoOOTH Ta
JMCTAHIIHHOTO HaBUaHHs Bix komnaHnii Google. OcHOBHA CKIIai0Ba MAKETy — CUCTEMa YIIPaBIIiHHSI
HaBuanHsM Google Kiac, sika 103BoJisi€ BHKJIagady CTBOPIOBATH HAaBUYalIbHI KJIAcH, OI[IHIOBATH
3aBIaHHs, HaJaBaTH YYHSAM 3BOPOTHIM 3B 530K, IMyOJIKYBaTH OTOJIOIICHHS 1 IOIIUPIOBATH
HaBYallbHI MaTepianu. Bukinagauy Moxke 0auuTH, XTO BUKOHAB 3aBJIaHHs, a XTO 111 MIPOJOBXKYE HAJl
HUM TIpaIfoBaTH, a TAaKOX YWTAaTH NUTAHHA 1 KOMEHTapi cryneHTiB. s mpuenHanHs 1o
HaBUYaIbHOTO Kypcy «lIpukianna 6ioindopmaThHka» CTYIASHTY nmoTpidHo mepeiitu y Google Kiac
32 NOCHJIAHHAM https://classroom.google.com/c/NDA4NzcxNTU20DY 17¢cjc=pxhc3oa
HATUCHYTH 300pa)K€HHS «+» y BEpXHbOMY MpPaBOMY KYTKYy Opay3epa, Bubpatu «llpueanarucs no
KJIacy» Ta BBECTH Ko Kypcy pxhc30a. AkayHTH CTylIeHTIB, ki nmpueananucs 10 Google Kiacy He
3 akayHTy Ha jgomeni @LLL.kpi.ua, Oynyte BuiyuaTucs 3 HaBuanbHOro Kypey «IIpukimamHa
oioinpopmaruka» Google Kiacy Tomy, 110 aBTOMATHYHHE IMIOPT OIIHOK 3a TECTYBaHHS
MOXIJTUBHI BUKJIFOUHO 3 akayHTy [Ipukinangna 6ioinpopmarrka Ha momeHi @LLL.kpi.ua. Cucrema
Google Kitac aBTOMaTH4YHO HAJICHIIAE KOKHOMY CTYICHTY OajIi 10 KOXKHOMY 3 BH/IiB KOHTPOJTIO Ha
eJeKTpoHHY nowmTy. ToMy [uisi o3HallOMJIEHHS 3 OajlaMu 3a KOXKEH OKPEMMH BUJ KOHTPOJIIO
CTYJIEHTY HEOOX1THO 3MIHUTH HANAIITyBaHHS €JIEKTPOHHOI MOIITH TaK, M[00 11l eIeKTPOHHI JIUCTH
HE TOTPAIUBUT y caM. Bci BUKOHAHI 3aBJaHHS UIS MEPEBIPKHA BHUKJIAadeM CTYICHT IMOBHHEH
3aBaHTaXyBaTh 4epe3 cucremy Google Kiac (pe3ynbTaTu BUKOHAHHS 3aBaHb, HAJICIaHi yepes
TeNerpaM KaHas nepeBipsATHCS HE OyIyTh);

JIucTyBaHHS i3 CTyJE€HTAMH 3 OpraHi3allifHUX MHUTaHb Oyje 3/iMCHIOBATHCS Yepe3 Tejerpam-4ar
«[Tpuknaana 6ioinpopmarrka: ouna popma HaBuaHHs"» https://t.me/+Qoj 53iNc2c1ZTdi

Buau KOHTPOJITIO Ta pEHTHHTOBA CHCTEMa OIIHIOBaHHS pe3ynbraTiB HaBuaHHs (PCO)

IMoTouHMii KOHTPOJIBL: 37]a4a TECTIB 3 JICKI[IITHOr0 MaTepiaay Ta mpaktudaHux pooit (70 Gais),

BukoHaHHs PI'P (20) ta MKP (10 6amiB). 3arampHa cyma 0aiiB 3a cemecTpoBy podoty — 100 Gais.
Hoxnagnima iHdopMallis moa0 MOTOYHOTO KOHTPOJIKO Ta KPHUTEPiiB OIliHIOBaHHA HaBenaeHa B PCO 3
mucruming (JJomaroxk 1).

Kanennapuuii KOHTPOJIb: /1Ba pa3u 3a cemecTp. Jlokmannima iHdopmaris moa0 TPOBEeICHHS Ta

OI_IiHIOBaHH}I HaBC€JICHA B PCO3 ,Z[I/ICI_II/IHJ'IiHI/I.

CemecTpoBHii KOHTPOJIL. 3allik. 3aranbHa cyma OamiB Ha 3amiky — 100 OamiB. [loxmamHinma

iH(hOopMallis 1010 MPOBEACHHS Ta OlliHIoBaHHS HaBeaeHa B PCO 3 gucuuriizy.

YMOBH JOMYCKY /10 CEMECTPOBOr0 KOHTPOJIIO: CEMECTPOBHUI pEeUTHHT Bij He Hikde S0 Oais,

3/1a4a TECTIB 3 JIEKIIMHOro MaTepiany Ta NpakTUYHUX poOiT, BukoHaHHA PI'P, nanncanus MKP.

8.

JlonatkoBa iH(GOpMaIlis 3 AUCIUIUTIHA (OCBITHHOIO KOMITOHEHTA)

Honatok 1

CucreMa peiiTHHroBuX (BaroBux) 0aJjiB 3aHATH i PeITHHIOBUX OLIHOK M0 BHIAaX KOHTPOJIIO 32 PiK

Ne
/1t

Bun xonTposmo Ban KinbKicTb Cywma 6amniB



https://classroom.google/
https://sikorsky-distance.kpi.ua/reg_gsuite/
https://classroom.google.com/c/NDA4NzcxNTU2ODY1?cjc=pxhc3oa
https://t.me/+Qoj_53iNc2c1ZTdi

TecTyBaHHS 3HAaHb CTYJICHTIB 3
JEKIIIHOTO MaTepiady Ta MPAaKTUIHUX

1 pooiT
- BaroBuii 0ai Iy 10 7 70
-IKICTh BUKOHAHHSA 0-10

MoyibHa KOHTpOJIbHA poOOTa

2. -BaroBUi 0Oai rk 10 1 10
- SIKICTh BUKOHAHHSA™** 0-10
PI'P

3. -BaroBUM Oair rk 20 1 20
- SIKICTb BUKOHAHHS *** 0-20

4, 100

* - SIKicTh BUKOHAHHS TECTYBaHHS 3 JIEKIIHHOTO MaTepialy Ta MPaKTHYHUX POOIT:

Oe3goranHa poboTa 9-10 GauriB
€ TIEBH1 HEJIOJIIKH Y BUKOHAHHI pOOOTH 7-8 OaxiB
€ CYTTEBI HEJIONIIKMA y BUKOHAHHI POOOTH 6 6aniB
poboTa HE BUKOHAaHA 0-5 6amiB

** - SIkicTb BUKOHAHHS MOJYJIbHOT KOHTPOJBHOI pOOOTH:

Oe3goranHa poboTa 9-10 6auris;
€ TIEBH1 HEJIOJIIKH Y BUKOHAHHI pOOOTH 7-8 Oanis;
€ CYyTT€BI HEJIOJIIKA y BUKOHAHHI POOOTH 6 Gauis,
po0oTa HEe BUKOHAHA 0-5 Oamis.

*** - SIKiCTh BUKOHAHHS PO3paxyHKOBO rpadivyHOi poOOTH:

Oe3goranHa poboTa 19-20 6GauriB
€ TIeBHI HEJIOJIIKK Y BUKOHAHHI POOOTH 17-18 Ganis
€ CYTT€B1 HEJIOIKHA Y BUKOHAHHI poO0TH 12-16 GaiB
po0oTa HEe BUKOHAHA 0-11 GaniB

Po3paxynok mkanu (R) peiitunry

CymMma BaroBux 6aJiiB KOHTPOJIBHUX 3aXO0/lIB MPOTSATOM CEMECTPY CKJIa/Ia€:

R =70+20+10 = 100 6anis:
Pedituarosa mkana 3 gucuuinniay ckiagac R = 100 oanis;
Heo0xiaH010 YMOBOIO /U1 OJIep>KaHHS 31Ky aBTOMATOM € 3apaxyBaHHs yCiX MPOMO3HUIIIH, 1110 BUHOCSTHCS
Ha 00roBOpPEHHsI BUKOHAHHS Ha MO3UTHUBHY OLIHKY MOJYJIbHOI KOHTPOJIbHOI poOOTH Ta 3arajibHUi pedTHHT
Oimpre 60 OamiB. J[mst MiABHINEHHS OIIHKK MPOBOIMTHCS 3amikoBa poOora. Ilpum mpomy momepenHii
PEUTHHT aHYITIOETHCS.

Kanenoapuuit konmpoas: 1Ba pa3u 3a CEMECTP.

PyGixni (manoBi atectanii). CTyeHT moBuHeH HaOpartu OamiB: 1 aTecramis — «3apaxoBano» — 20 GaniB
(40 — makcumyMm), 2 arecrartist — 40 6aniB (80 — makcuMyMm).

[TimcymkoBa OIliHKA SIKOCTi 3HAHB 3 TUCIUILTIHA BU3HAYAIOTHCS 32 TPATUIIIHOIO 6-piIBHEBOO MIKAJIOK HA
0a3i IHAMBITyaTbHUX TTOTOYHHUX OI[IHOK 32 TAKOO IIKAJIO0:

Kinvkicmo b6anis Ouyinka
100-95 BigminHO
94-85 Jyxe mobpe
84-75 JloGpe
74-65 3a10BIIIBHO
64-60 JlocTaTHBO




Menmre 60 | HesaoB11bHO |

Cemecmposuit konmponw: 3anik. 3aearvha cyma 6anie sanixy — 100 6anie. Ymosu donycky oo

cemecmpo8o2o KOHmMpOar. cemecmposuii petimune He menwe S50 o6anie, nanucanns MKP, PI'P ma
BUKOHAHHS NPAKMUYHUX POOIM.
3anik cknagaetbes 3 10 muranp, 1 mutanHs oriHoeThes y 10 GaiB:

Oe3goranHa poboTa 9-10 6GauiB
€ TICBHI HEJIOJIIKM Y BUKOHAHHI pOOOTH 7-8 GaiB
€ CYTT€BI HEJIOJIKA y BUKOHAHHI POOOTH 6 6amniB
po0OoTa HE BUKOHAaHA 0-5 GaniB
Tabuuist BIAMOBITHOCTI pEUTUHTOBUX OaJliB OIIHKAM 3a YHIBEPCUTETCHKOIO MIKAJIOH:
Kinvxicmo b6anie Ouinka

100-95 Bigmiaao

94-85 Jyxe nobpe

84-75 Jlobpe

74-65 3a10BUILHO

64-60 JlocTaTHbO

Memnire 60 He3anoBuisHO

RRO©oo N O~wNE
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IMuTanHs 10 KOHTPOJILHOI po6oTH 3 Kypey «IIpukiagna 6ioingopmaTuka»

IcTopist po3BUTKY Ta OCHOBHI MOBH IIPOIpaMyBaHHS.

OO0’ eKTHO-OPIEHTOBAHMH MiJIX1]T 1O IPOTPaMyBaHHSI.

[IponexypHuii miaxiz 10 NporpaMyBaHHs.

OcHoBHi niepeBaru Python. 3amadi, st skux 3actocoByroTh Python.

Tunu nanux B Python.

Jloriuni onepariii B Python.

Maremaruuni oneparopu ta GyHkiii B Python.

®yukii B Python.

Kiacu B Python.

OcHosHi maketu Python.

OcHoBHI (PyHKIIIT pOOOTH 31 CITUCKAMHU.

OcHoBHI QyHKIIIT pOOOTH 31 CJIOBHUKAMH.

OcHoBHI QyHKI1IIi poOOTH 3 KOpTEKAMH.

OcHoBHI (yHKIIT poOOTH 3 MHOKHHAMHU (HaOOpamm).

OcHoHi ¢yHk1ii makery Matplotlib mist mo6ynosu rpagikis.

OcnoBHi ¢yHkiil makery Opencv-python ans poGOTH 3 300pakeHHSMH O10JIOTIYHHX 00 €KTIB
rpadikis.

OcHOBHI 3ac00HM POOOTH 3 TEHETUYHUMH TIOCTITIOBHOCTSIMU B TlakeTy Biophython.

®yukii as aiHiiHOT perpecii B maketi SKlearn.

Oco061MBOCTI HOCTTEHOMHOI €pH B PO3BUTKY 0101H()OPMATHKH.

['eHHa Tepariis, BU3HAYEHHS, CTPATET1s PO3BUTKY.

BipycHi cucremMu 10cTaBKU T'€HIB Ta JIKIB.

HesipycHi cuctemMn TOCTaBKH I€HIB Ta JIKiB.

MeTtoau MarHiTOKepOBAaHOI TOCTABKU T'€HIB Ta JIKIB.

Po3BHUTOK MepcoHani3oBaHo1 (MpeIM3iiHOT) MEUIINHH.

[Tpuknaau gOCATHEHB NEPCOHANIZ0BAHOI MEIMIIMHHU Y JTIKYBaHHI paKy.

[Ipuknanu OCSATHEHD MEPCOHATI30BAHOT MEAUITMHY Y JIKYBaHHI PECIPaTOPHUX 3aXBOPIOBAHb.
[Tpuknaau JOCATHEHB MEPCOHANTI30BAHOI MEIUIIMHY Y JIKYBaHHI 1H(EKUIHHIX 3aXBOPIOBaHb.
BpaxyBaHHs BXKUBaHHS Ta O3YBaHHS JIIKIB 32 BAKOPUCTAHHS METO/IIB MEPCOHATI30BaHOT METUITHH.
Bupimennss npoOiemMu 0OOCTe)KEHHsI HACENEHHS B PI3HUX KpaiHaxX Juis BpaxyBaHHS CIIAJKOBHUX
3aXBOPIOBaHb.

Buknuky, 1o xapakTepHi B JaHUA 4ac JJIsl IePCOHATI30BaHOT MEAWIIMHN: TUTAaHHS 1HTENEKTYaIbHOT
BJIACHOCTI, KOH(IICHIIIMHOCTI, BIINTKO{yBaHHS PU3UKIB TOIIIO.

IcTopist cTaHOBIIEHHS Ta PO3BUTKY CIIOPTHUBHOI T€HETHKH.



32. Meroau reHHoi Tepamnii B CIIOPTi.

33. TloHATTS TEHHOTO JOMIHTY, CIOCOOW BBEIEHHS, PI3HOBUIW, METOJOJIOTIS BUSBJIICHHS TE€HHOTO
JOIIHTY.

34. Oco6aMBOCTI TEHETUYHOTO aHAJII3y MPU BCTAHOBJIEHH1 OAaThKIBCTBA.

35. Ictopist MeToiB BCTAaHOBJICHHI 0AaTHKIBCTBA, 00’ €KT JOCIIJKEHHSI Cy4aCHHUX METO/iB BCTAHOBJICHHI
0aTbKiBCTBA

36. MeToz noniMopdizmy aoBxuHM pecTpukitiiaux ¢pparmentis (RLFP) mpu BcTaHOBICHH] OaThKIBCTBA.

37. Metox KopoTkux TaHaeMHUX MOBTOPiB (STR) mpu BctaHOBJIEHHI OaTHKIBCTBA.

38. Ilpuknaau 3aKOpIOHHUX Ta YKPAiHCBKUX (ipM, IO MPOMOHYKOTh TEHETHUYHUN aHali3y IpHu
BCTAaHOBJICHHI 0aThKIBCTBA Ta 1HIIUX BIAMOBITHUX ITOCITYT.

Tunose 3apaanns no PI'P 3 kypcy «IIpuxkiaagna 6ioingopmaruka».

3a/1aHO HACTYIHI €KCIEPUMEHTaIbHI JaHi B raixy3l 610TexXHoJorii. 3A1iCHIOBAIN BUPOIyBaHHS
6akrepianbHol KyabTypH E. coli Nissle 1917 na xenaTHOMY cepeIOBHIII Ta ITiJ] BILIABOM MArHiTHOTO OIS,
BUKOPHCTOBYBaIM CTaHIapTHI cepenoBuina MITA (m’sco-nentonuuii arap) Ta MIIb (M’sico-menToHHuMi
Oy/biiOH), BOAHHMI po34yMH Xedary 3amiza (32mr/mun). XematHe cepeIoBHINE UIsS KyJIbTHBYBaHHS OYyIIO
3pobaeHo nuisixom aoxaBaHHs 10 MITA po3uuny xenary 3ajiza y mepepaxyHkKy 32 MT xenary 3ajiza Ha 1
1 cepenouiia. bakrepianbny kynbpTypy E. coli Nissle 1917 BupoinyBain Ha XelIaTHOMY CEpeIOBHII
BIPOAOBXK 28 ToAMH y ONTUMalbHUX TemrneparypHux ymoBax — 37°C. I[o0 mpociiikyBaTH BIUIUB
CEepelIOBHINIA, 110 MICTUTh XeJaT 3aji3a, Ta BIUIMBY MarHiTHOTO 1o Ha pict O6akrepii E. coli Nissle 1917,
MPOBOAMIIN KyJIbTUBYBAHHS BIPOJOBK 28 rOJIMH 3 MEPIOJUYHUM BUMIPIOBAHHAM KJIBKOCTI )KMBHUX KIITHH
3a JIONIOMOT 010 MiZipaxyHKy y kamepi ['opsieBa (Tabmuis 1).

Tabaung 1. Pe3ynbratu nigpaxyHKy KIITHH Y Kamepi ['opsieBa BOpOJOBK KYJIbTHUBYBAHHSI
Yac KyIbTUBYBaHHS, TOJUH

0 4 10 16 22 28
KoHTpoib 1,00107 1,6107 | 3,710 | 1,0610° 1,2¢10°8 1,19¢108
1,110’ 1,6107 | 3,7+10" | 1,0610° 1,2¢10°8 1,19¢108
1,00107 1,6¢107 | 3,7¢10" | 1,06108 1,2¢108 1,19¢108
1,1¢107 1,6¢107 | 3,7¢10" | 1,06108 1,2¢108 1,19¢108
1,00107 1,6¢107 | 3,7¢10" | 1,06108 1,2¢108 1,19¢108
1,1¢107 1,6¢107 | 3,7¢10" | 1,06108 1,2¢108 1,19¢108
1,00107 1,6107 | 3,7+10" | 1,0610° 1,2¢108 1,19¢108
VY Mar"iTHomy 10107 1,9¢10/ 5e10’ 1,2 «108 1,410108 1,39¢108
E o 1107 1,9¢107 5107 1,2 «108 1,41108 | 1,39¢108
5 1107 1,9¢107 5107 1,2 «108 1,41108 | 1,39¢108
2 1107 1,9¢107 5107 1,2 «108 1,41010% | 1,39¢10°
2 1107 1,9¢107 5107 1,2 «108 1,41010% | 1,39¢10°
.E 1107 1,9¢107 5107 1,2 «108 1,41¢10% | 1,39¢10°
1107 1,9¢107 5107 1,2 «108 1,41010% | 1,39¢10°
3 xenatom 1107 1,9¢107 | 3,9+10’ 1,1 108 1,1108 1,22¢108
3aiiza 1107 1,9¢10” | 3,9¢10" | 11,1108 1,1 108 1,22+108
1107 1,9¢107 | 3,9¢10" | 1,1108 1,1 108 1,22108
1107 1,9¢107 | 3,9¢10" | 1,1e108 1,1 108 1,22108
1107 1,9¢107 | 3,9+10’ 1,1 108 1,1108 1,22¢108
1107 1,9¢107 | 3,9+10’ 1,1 108 1,1108 1,22¢108
1107 1,9¢107 | 3,9+10’ 1,1 108 1,1108 1,22¢108




3 xemaTom 110’ 1,810/ 4,4¢10" 1,22¢108 1,44108 1,42¢108
3amiza 'y 110’ 1,810/ 4,4010° 1,22¢108 1,44108 1,42¢108
Mar”HiTHOMY 14107 1,810’ 4,4+107 1,22¢108 1,44108 1,42¢108
ol 110’ 1,810/ 4,4¢10" 1,22¢108 1,44¢108 1,42¢108
1107 1,810’ 4,4107 1,22+108 1,44+108 1,42+108
1107 1,810’ 44107 1,22+108 1,44+108 1,42+108
1107 1,810’ 4,4107 1,22+108 1,44+108 1,42+108

Hanucaru kox Ha Python, mo6 Bin po3paxoByBas:
e CepelHE 3HAYCHHS BEJIMYMHHM, SKa BHMIPIOBAaJacs EKCIEPUMEHTAIbHO (a came, CepeHe
3HAYEHHS KiJIbKOCTI KiiTuH) (hopmyina (2) https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf);
® CepeaHIO KBaJpaTHUHy HOXHOKY cepeaaroro (hopmyia (3)
https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf );
® JMCIEPCII0 BEJIMYUHH, SIKa BUMIPIOBAIIACS EKCIICPUMEHTAIBHO;
e HaWOULIBII HMOBIPHE 3HAYCHHS BEIIMYUHH, SIKA BUMIPIOBAJIACS EKCIIEPUMEHTAIBHO.

3pobuTH Tak, Moo Balia mporpama Ha BUOIp KOpUCTyBaya:

1) 3anuTyBana BBEACHHS €KCIIEPUMEHTAIBHUX TaHUX 3 KJIaBiaTypu

2) 3aBaHTa)xyBaJia EKCIIEPUMEHTANIbHI JaHi 3 (hailny

Takox, 00 Bama nmporpama Ha BHOiIp KOpHCTyBaya:

1) BuBoauia pe3yabTaTH pO3paxyHKY B KOHCOJb y BUTJISI:

CIUCOK a00 MacHB €KCIIEPUMEHTAIBHUX JIAHUX, CEPEIHE 3HAUCHHS BEJIMUNHH, SIKa BUMIPIOBAJIacs
eKCIIEpUMEHTANbHO, Ta CepeIHs KBaJpaTUYHa MOXUOKa CEPEeIHbOrO.

2) 3anucyBayia pe3yibTaTH PO3PAXyHKY B (pailyl y BUTIISA/II: CIIUCOK

eKCIIepUMEHTANBHUX JTaHUX, CepEHE 3HAUCHHS BEIMYMHH, sIKa BUMIpIOBaIacs
eKCIIEPUMEHTAIBHO, Ta CepeIHs KBaIpaTUIHA TTOXHOKA CEPEIHbOTO.

Kon noBuHeH BkiItoYaTH B cebe:

1) Psaku KoKyMeHTallii, AeTaabHi KOMEHTapi

2) JlBa MeTOaM BBEJCHHS €KCIIEPUMEHTAIbHUX MaHuX (3 KiIaBiaTypu Ta 3 ¢aiiny) Ta BUBEICHHS
pe3ynbTaTiB po3paxyHKy (IpyK B KOHCOJIb Ta 3amuc y ¢aiin)

3) MeToa po3paxyHKY pe3yibTary.

IMMuranus no 3aiaiky 3 kypey «IIpukiaagna 6ioingopmarnka»

IcTopist po3BUTKY Ta OCHOBHI MOBH ITPOrpaMyBaHHS.

OO0’ eKTHO-OPIEHTOBAHOMM MIAX1J 10 IPOrpaMyBaHHS.

[IponexypHuit miaxia 10 mporpaMyBaHHS.

OcHoBHi niepeBaru Python. 3amadi, st skux 3actocoByroTs Python.

Tunu ganux B Python.

Jloriuni onepartii B Python.

Maremaruuni oneparopu ta gyskiii B Python.

®yukiii B Python.

Kiacu B Python.

10. OcHoBHi naketu Python.

11. OcHoBHI GyHKIIT pOOOTH 31 CIUCKAMH.

12. OcHoBHi ¢yHKI1IT pOOOTH 31 CTIOBHUKAMHU.

13. OcHoBHi QyHKIIIT pOOOTH 3 KOPTEKAMH.

14. OcHoBHI QyHKIIT poOOTH 3 MHOKHHAMU (Habopamn).

15. OcuosHi ¢ynkiii makety Matplotlib gt modymoBu rpadikis.

16. OcHoBHi ¢yukiii makery Opencv-python mns poGOTH 3 300pakKeHHSMH O10JIOTIYHHX 00 €KTIB
rpadikia.

17. OcHoBHiI 3ac00M poOOTH 3 TEHETUYHUMH TIOCTITIOBHOCTSIMH B TlakeTy Biophython.

18. ®yukuii ams minikiHOT perpecii B makeri Sklearn.

19. Ocob6mBOCTI MOCTTE€HOMHOT €pH B PO3BUTKY 0101H(POPMATHKH.

20. TI'enna tepamisi, BU3HAYCHHS, CTPATET1s PO3BUTKY.

©CoNo~wWNE
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BipycHi cucremMu 10cTaBKU T'€HIB Ta JIKiB.

HesipycHi cuctemMn TOCTaBKH I€HiB Ta JIIKIiB.

MeToiu MarHiTOKEPOBAHO1 JIOCTAaBKU T'eHIB Ta JIKIB.

Po3BuTok nepconanizoBanoi (mpenu3iiHoT) MeTUIUHH.

[Tpuknaau AOCATHEHB EPCOHANI30BAHOI MEIMIIMHHU Yy JTIKYBaHHI paKy.

[Tpuknagu nOCsATHEHb NEPCOHATI30BaHOI MEUIIMHY Y JTIKYBaHHI PECHipaTOPHUX 3aXBOPIOBAHb.
[Tpuknaau JOCATHEHB MEPCOHANTI30BAHOI MEUIIMHY Y JIIKYBaHHI 1H(EKUIHHIX 3aXBOPIOBAHb.
BpaxyBaHHs B)KUBaHHS Ta 103yBaHHS JIIKiB 32 BAKOPUCTAHHS METO/IiB IIEPCOHAI30BaHOT METUIINHH.
Bupimenns npoGiemu OOCTEXKEHHS HACeNICHHA B PI3HUX KpaiHax Jjsi BpaxyBaHHS CIIaJKOBHX
3aXBOPIOBaHb.

Bukiuku, 1o xapakTepHi B TaHWH Yac Ui IEPCOHATI30BaHOI MEIUIMHI: MTUTAHHS IHTEJICKTYaIbHOT
BJIACHOCTI, KOH(iICHIIIHOCTI, BIAIIKOAYBaHHS PU3HKIB TOIIO.

[cTopist CTAaHOBINICHHS Ta PO3BUTKY CHIOPTUBHOI T€HETHKU.

MeTtoau reHHoi Tepariii B CIIOpTi.

[ToHATTS TEHHOTO [OMIHTY, CHOCOOM BBEIEHHS, PI3HOBUIM, METOJOJIOTiS BHSABICHHS TI'€HHOT'O
JOTTIHTY.

Oco0nMBOCTI TEHETUYHOTO aHaNi3y MPH BCTAHOBJICHHI 0AaThKIBCTBA.

Ictopist MeToniB BCTaHOBJIEHHI 0AaTHKIBCTBA, 00’ €KT JOCIHIHPKEHHS CyYaCHUX METOJIB BCTAHOBIICHHI
0aTbKiBCTBA

Meron noniMopdizmy A0BKHHU pecTpHKIiiHUX (pparmenTiB (RLFP) npu BcTaHoBNICHHI 0aThKiBCTBA.
Metoa KOpoTKuX TaHaeMHHX MOBTOpiB (STR) mpu BcTaHOBICHHI OaThKIBCTBA.

[lpuknaan 3aKOpPAOHHMX Ta YKPAiHCHKUX (ipM, IO MPONOHYIOTh TEHETHYHHHA aHaji3y Npu
BCTaHOBJICHHI 0aThKIBCTBA Ta 1HIIMUX BiJMOBIIHUX IOCIYT.

PoGouy nporpamy HaB4anbpHOI qucuuILIiHK (crnadyc):

CKJIaJIEHO A.T.H., mpod. ['opobens C.B.

YxBaneHo kadeapor 6ioeHepreTuku, 0i0iHPOpMaTHKU Ta ekobioTexHOooriT (poTokos Ne 15 Bix
29.06.2022 p.)
[Moromkeno Metoanunor komiciero dakynbrery (mpotokos Ne 9 Bix 30.06.22).



