Qu HauioHanbHUii TexHiuHMIA yHiBEpCUTET YKpaiHK Kadenpa O10€HEepPTreTUKH,
«KWUTBCbKMW MOMITEXHIYHUA IHCTUTYT 6ioiHpopMaTUKH Ta
ag imeHi IFOPA CIKOPCbKOIo» €K0010TEXHOIIOTIT

IPUKJIATHA BIOIH®OPMATHUKA

Po0oua nporpama HaB4YaJabHOI JucHUILTIHA (Cuiiadyc)

PexBi3uTy HaBYAIBLHOT JUCIUILIIHA

PiBeHb BUILOT OCBITH Hpyeuii (macicmepcoruil)

l"amy3s 3HaHBb 16 — Ximiuna iHkeHepis Ta 6101HKeHepis

CrenianbHICTB 162 biotexHoorii Ta 6ioiHxeHepis

OcBiTHs Iporpama biomexnonoeir

Craryc AUCIUIUTIHA Hopmarusua

dopma HaBUAHHS Henna

Pik miaroroBku, cemectp 5 Kypc, OCiHHIiH cemecTp

OO0cAr TUCIUILTIHA 4 kpenutu (120 rogun): nexuii — 26 roauH; npaktuani — 28 roauH, CPC —
66 rouH

CemectpoBuii koHTpoJb/ 3aiik/ MKP/ PT'P
KOHTPOJIbHI 3aX0/11

Po3knazg 3aHATE Jekyii: 1,5 200./muxncoensv; npaxkmuuni: 1,5 200./musicoenv 32i0H0
PO3Kady

MoBa BukiIagaHHA YkpaiHcbKka

[Hdpopmaris npo Jlekrop: n.1.H., mpodecop ['opobeur Caitiana BacumiBHa, Tenerpam-uat

kepiBHUKa  Kypcy / «lIpuknanna OioiHpOpMaTHKA: OYHa dbopma HaBYaHHS

BUKJIAJA4iB https://t.me/+Qoj 53iNc2c1ZTdi

[Ipaktuyni: 1.1.H., npodecop ['opobeup Cpitnana BacwuiiBHa, Tenerpam-
gyatr  «lIpuknmagna  OioindopmaTuka: ouHa  (opmMa  HaBYAHHSIY
https://t. me/+Qoj_53iNc2c1ZTdi

Po3miienns kypcy Ha nnatdopmi nucranmiiinoro HaBuaHHs (Google Kiac

[Iporpama HaBYAILHOT JUCIIATLIIHI

1. Omuc HaBYANBHOI IUCIUILTIHM, ii METa, TPeIMET BUBYAHHS Ta Pe3yJbTaTH HABUAHHS

[TpoexT "I'eHoM roAMHU" PO3IIOYAB MPOLIEC HAKOMTMYEHHS BEIMYE3HUX OOCSTIB JAHUX MPO T€HOMH.
['eHOMH1 JaHi Npo PI3HOMAHITHI OpPraHi3MHU, SIKI PErYySIPHO T€HEPYIOThCS, 1 BUKOPHUCTOBYIOTHCS B
0araTboX rajy3sx, L0 BIUIMBA€ Ha HIMPOKI CEKTOPU €KOHOMIKH, BKIIIOYAIOUM JIOCTABKY JIIKiB, PO3POOKY
(dapMakoJOTIYHUX MpenapariB, BUPOOHHUITBO IPOMHUCIOBHX Ta XapuyoBUX MNponaykTiB. Poborta 3
reHOMaMH, iX aHaJli3 Ta IHTepIpeTalis, HeoOXiAHa JUId JOCSATHEHHs YCHiXy B OUIBIIOCTI Tramy3ed Hayk
PO KUTTS Ta B OloMenuyHii ramysi. Take po3yMiHHS JIEKUTh B OCHOBI IMPUKIATHOI 0101H(HOPMATUKHU.
[Tpuxnaana 6ioiHndopMaTHKa MpU3HAYEHA JJIS BUYCHUX Y Taly3i O10JOTIYHUX HAyK, IH)KEHEPiB, TEXHIYHUX
¢axiBIiB, MEIMKIB, 110 MPAIIOIOTh Y TPOMHCIIOBINH O10TEXHOJIOTIi, CUIbCHKOMY TOCTIOJIAPCTBI, MEAUITUHU
tomo. [lpukiagna OGioiHpopmaThka mae TIMOOKE PO3YMIHHS IHCTPYMEHTIB JOCHIJUKEHHS HayK Ipo
KUTTS, 3HaHHA Oe3miuil Binkputux 6a3 manux (BbJl) Ta cmocodu iX BHUKOpPHCTAaHHS, 3HAHOMCTBO 3
OpOTpaMHUMH 3ac00aMu, IO BUKOPUCTOBYIOTBCS JJISl aHaNi3y Ta IOPIBHAHHSA TE€HETUYHHMX JaHMX,
MOIH(GOPMOBAHICTh MPO Cy4acHI METOAM T'€HOMIKH, IPOTEOMIKH, (hapMaKOreHOMIKH Tomo. Jucrumiina
«[Ipuxnagna GioiHpopmMaTHKa» BHUBYAE€ 3aCTOCYBAaHHS CydacHHMX iH(OpMAIiiHMX Ta OOYMCIIIOBAHUX
TEXHOJIOT1M B O10TEXHOJIOTIT I aHaI3y 1 CUCTeMaTH3allli 010J0TIYHUX JaHUX, MOJICIIOBAHHS TPOIIECIB,
o BiAOYBarOThCA Ha MOJEKYJSIPHOMY PiBHI, JUIsl 3aCTOCYBaHHS IUX 3HAHBb JJII PO3POOKH METOJIB
reHeTH4HOi Teparii. [i MeTolo € BUABIEHHS CTPYKTYpH, QyHKILiH Ta B3aemonii Giomakpomonekyn (JHK,


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

PHK, OinkiB) i mopayplile BUKOPUCTAHHS IIMX 3HAaHb IPH CTBOPEHHI HOBHUX JIKAPCHKHUI Iperaparis,
HAHOMATEepialliB 1 MPWIAIB AJIs JIarHOCTHKY 1 JIIKYBaHHS JIOAWHH, & TAKOK METOJIB MEPCOHATI30BAHO1
MeauiuHy. Jlo meproueproBux 3aaad MpUKIaaHol 0101HGOPMATHKK TOTPIOHO BITHECTH TakKi, K aHAII3
TeHOMIB, BUJAUICHHS 3 iX CKJIaay OKpPEMHX TeHIB, IX EK30H-IHTPOHHOI CTPYKTYPH, CUTHAJIbHHUX
MOCJIIIOBHOCTEH, nepedaueHHs GYHKIIH TeHIB 1 €KCIPEeCOBAaHWX HUMH MPOJYKTIB, BUSBIICHHS T€HIB —
HNOTEHIIMHUX MillleHe! i HOBHX JIIKiB, OIIIHKA POJIi OKPEMHUX CKJIQJIOBUX aMiHOKHCIOTHOI MOCIiTOBHOCTI
y QyHKIIOHYyBaHH1 O1JIKa, MOOYI0Ba MOJICKYJISIPHUX MOJIEIEH OLIKIB 1 HYKJICTHOBUX KHUCIIOT, BUXOIAYH 3
iX TOCHIJOBHOCTEH, MOCHI/DKEHHS MeXaHi3My (QYHKIIOHYBaHHS MAaKpOMOJEKYJ, BHXOJMYM 3 iX
MOJICKYJISIPHUX MOJEJCH, KOMIT FOTepHE KOHCTPYIOBAHHS JIIKiB, 3aCHOBaHE Ha palliOHaJbHOMY BHOOpI
TeHIB-MIIICHEH 1 MOJICKYJSIPHUX MOJECIICH iX OLIKOBUX MPOTYKTIB.

[Tpodeciiinuii OioTexHONOT Hapa3i Mae€ 3HAaTH Ta BMITH BHKOPHCTOBYBAaTH CYy4YacHI MOBH
nporpamyBaHHs. Jlizepom cepen Takux MoB € Python, ocob6iamBo Biopython, mo € konekmiero
HEKOMEPIIMHUX 1HCTPYMEHTIB Juig oOuucieHHs B Oionorii Ta OGioiHdopMaTHii 3 BIAKPUTHM KOJIOM
CTBOPEHOIO MIXKHAPOJIHOIO acolliaiiero po3pooHukiB Biopython — e Habip momayniB Python, siki HagaroTh
¢ynkuii ans podoru 3 nocainosHocTsiMu JTHK, PHK i 6inkoBUX mOCHioBHOCTEH, TAKUMH SK 3BOPOTHA
KoMIuieMeHTalis naHiroxkka JIHK, momryk MoTuBiB B O1TKOBUX MOCHIIOBHOCTAX TOIIO. BiH Hagae Ge3miu
CUHTAKCUYHHUX aHAJI3aTOPIB /IS YMTAHHS BCIX OCHOBHHMX I€HETHUHHUX 0a3 maHuX, Takux sk GenBank,
SwissPort Tomro, a Takox 000JIOHKM / iHTepdeiicm A 3amycKy IHIIMX MOMYJISPHUX Hporpam /
iHCTpyMeHTIB OioiHopmaTuky, Takux sk NCBI BLASTN, Entrez tomro, B cepenosumii Python.

3 ornany Ha ne, aucuumiHa «lIpuknagna OioiHdopmaTuka», Oe3mepedyHo, € BaXKIUBOIO Ta
aKTyaJbHOIO JIJIS IiATOTOBKH CYYacHUX CIEIialiCTiB 010TEXHOJIOTIB.

MeToro HaBYQJIbHOT TUCIHUILTIHY € POPMYBAHHS y CTYJICHTIB KOMIICTEHTHOCTCH

@K 2.3naTHicTh 3A1MCHIOBATH TONIYK HEOOXiAHOT iHpOpMaLii B HAyKOBii 1 TeXHIYHIN JiTeparypi,
0a3ax JaHMWX Ta IHIIUX JHKEpeax

OK 3.3parHicTh BiIOMpaTH Ta aHANI3yBaTH pPEJIEBaHTHI JaHi, Yy TOMY 4YHCII 3a JOIOMOTOIO
Cy4aCHHX METO/IIB aHaNi3y JaHUX 1 CIEIiaTi30BaHOr0 MPOrPaMHOT0 3a0€3MeUeHHS.

OK 5.3marHicTh poO3pOOIATH HOBI OIOTEXHOJOTIYHI O0’€KTH 1 TEXHOJIOTii Ta TWiABUIILYBaTH
€(eKTUBHICTh ICHYIOUMX TEXHOJIOTi Ha OCHOBI €KCHEPHMEHTAJIbHUX Ta/ad0 TEOPETHUUHUX IOCIIIKEHb
Ta/a00 KOMII IOTEPHOTO MOJICTIOBaHHSI.

OK 14.3paTHICTH po3po06sATH O10TEXHONOTIUHI HPOAYKTH PI3HUX (PYHKIIIOHATBHO-CIOKUBUMX
TpyIIL.

OK 15.3naTHicTh BUKOPHCTOBYBATH CII€llialli3oBaHe MporpaMHe 3a0e3MedeHHs s aHali3y Ta
yIIpaBJliHHA 010TEXHOJIOTTYUHUMH 00’ €KTaMu (TIpoLecamu)

[TporpamHi pe3ynbTaTH HABYAHHS:

I[IPH 4. Bwmitu o0upatu Ta 3acTOCOBYBATH HAWOUIBII NpPUIATHI METOAM MaTeMaTHYHOTO
MO/JIEIFOBAaHHS Ta ONTUMI3aLlli IPH po3p0oOJIeHHI HAYKOBO-TEXHIYHUX MTPOEKTIB.

[TPH 18. Ymitu po3po6isiTi 610TEXHOIOT1UHI IPOAYKTH Pi3HUX (PYHKIIOHAIBHO-CIOKUBYMX TPYII

[TPH 19. YMiTH BUKOPUCTOBYBATH MOJIEKYJISIPHO-010JI0T1YHI TEXHOJIOTII sl CTBOPEHHS Ta aHali3y
HOBHX O10JIOTIYHUX areHTIB.

OCHOBHI 3aBJIaHHS HABYAJILHOI TUCIUTLIIHH
[Ticist 3acBO€HHST HaBYAIBHOI JUCIUILUTIHA CTYACHTH MAlOTh MPOJIEMOHCTPYBATH TaKl Pe3ylbTaTH
HaBYAHHS:
3HAHHS
- 3HaTM OCHOBM MoBH mnporpamyBanus Python (BioPython) nmns anamizy reHermuHux
MTOCJTIIOBHOCTEH TIPEICTABJICHNX B 010TEXHOJOTIUHUX Ta OioiH(popMaIiifHuX 0a3zax JaHUX;
- 3HATH NPUHIMIH POOOTH 3 0a3aMU JaHUX,
- 3HAaTH OCHOBH OOpPOOKM EKCIEPUMEHTAIBHUX J/JaHUX 3 BUKOPHCTAHHSIM ITaKETIB MOBH
nporpamyBaHHs Python Ta BioPython;



- HOBI 3HAHHA MPO CYYaCHI rajxy3l BUKOPHCTaHHS OloiHGOpPMATHKM I BUPIMICHHS 3a7a4 3
TeHETUYHO]I 1HXeHepii, (papMaKoreHeTHKH Ta IJIECIPSIMOBAHOI JOCTAaBKH JIIKIB.

YMIHHS

- BMITH 3aCTOCOBYBAaTH Cy4YacHI MaTeMaTHYHI METOJM Ui pO3B’SI3aHHA NPAKTUYHHUX 3ajad,
OB’ SI3aHUX 3 JIOCIIDKCHHSM 1 MPOEKTYBaHHSIM 010T€XHOJIOTTYHHUX ITPOIIECIB.

- mporpamyBaTH Ha 6a3oBoMy piBHiI Ha MoBi Python Ta Biopython;

- BMITH BHKOpHcTOBYBaTH Matplotlib, Sklearn s moOGynoBu rpadikiB Ta aiarpam Ta aHamizy
EKCIIePUMEHTAbHUX JaHHX;

- BMITH BUKOpucTOBYBaTH maker Opencv-python s aHanmizy 300paskeHb, OTPUMaHUX METOJIaMH
ONTUYHOI MIKPOCKOMIi, CKaHyl40i 30HAOBOI MIKPOCKOMIi, CKaHyl40l eJIeKTPOHHOI
MIKpPOCKOMii, BHUKOpHCTaHHS (UIBTPIB Ui KOpeKkuii 300pakeHb, BHUAJICHHA KOHTYpPIB
01000’ €KTIB TOIIIO;

- BMITH BUKOpHCTOBYBaTH makeT Sklearn Python st 3amau perpeciitHoro anamisy;

- pO3poOJIATH HOBI Ta BJOCKOHAJIOBATH ICHYIOYI Ol0TeXHOJIOTIT Ha 0a3i CydacHHX IOCSATHEHBb
OioiH(opMaTHKH;

- BMITH BUKOPUCTOBYBATH MeTOJIU O10iH(QOPMATHKHU AJSi TMPOBEICHHS JIOCHIIKEHb 3 TapreTHOi
Tepamii;

- BMITH aHali3yBaTH HYKJIECOTHAHI Ta aMiHOKHUCIOTHI MOCTIAOBHOCTI B aBTOMAaTHU30BAHOMY
PEeXUMi BUKOPUCTOBYIOUH makeT Biopython.

2. IlpepexkBi3uTH Ta NOCTPEKBI3UTH AUCHMILIIHU (Micue B CTPYKTYPHO-JOTiuHii cxemi

HABYAHHS 32 BiIMOBIIHOI0 OCBITHBOIO MPOTPaMoI0)

Micrie B CTPYKTYPHO-JIOTIUHIN CXeMi HaBYaHHsS 3a0€3MeuyeThCsl TUCIUIUIIHAMY, [0 BUBYAIHCS HA
nonepenHix cemectpax: «lHdopmariiiai TexHomorii», «['eHeTrKa», sk 0a30B1 OCHOBHI 010TE€XHOJIOT1UHI
JUCIUIUIIHY, a TaKoK 0a30BUI piBE€Hb BOJIOAIHHS AaHIJIIMCHKOI MOBOIO He HIKYe A2. Y CTpYKTypHO-
JIOT1YHIM IJIOLIMHI IPOrpaMy MiATOTOBKU MaricTpiB HAyKOBIIIB 3 010T€XHOJIOr1] TUCIUIIIIHA Oa3y€eThCs Ha
HOMEPEeJHO BHUBYEHMX JUCHUIUIIHAX, SAKI CTBOPIOIOTH (DYHOAMEHT Ul IMOJANBIIOI JOCTIIHUIBKOL 1
NPaKTUYHOI iSTIbHOCT] BUITYCKHHUKIB.

3. 3MicT HaBYAIbHOI JUCLMUILTIHA

Tema 1. Bukxopucmanns mosu npoepamyeéanus Python ons ananizy excnepumenmanvhux OaHux 6
biomexHnonozii ma pobomu 3 OioinGopmamuuHuMUu OA3aMU OAHUX.

Jlexuis 1. OcobMMBOCTI PO3BUTKY CydyacHUX MOB IPOrpaMyBaHHS, po3BUTOK MoBU Python sk oxaniei 3
HalMmonmynApHIINUX MOB JUIsi Ol0TEXHOJNOTIYHMX 3actocyBaHb. [laketm Python nms BupimeHHs 3anad
6iotexHosorii Ta GioiHdopmaruku. [HTErpansHe cepenoBuine po3podku (ICP), (Integrated development
environment — IDE) Pycharme Community.

Jlexuis 2. Pobota 31 circkamu, CJIOBHUKaMH, KOPTeKaMu, MHOXUHaMH (Habopamu) B MoBi Python.
Jlexuist 3. Tlaker matplotlib python mns Bisyamizamii Ta aHamily eKCHEpPUMEHTAIbHHX JAHUX B
010Te€XHOJIOT1I.

Jlexuis 4. [Taketn MmoBU nporpamyBanHs Python juist 3amau perpeciitHoro anamisy.

Jlexmiss 5. Orman moxnmBocte makery Biopython. PobGorta 3 o6’exktom SeqRecord. Tlomapue Ta
MHOXHHHE BHUPIBHIOBaHHS mociigoBHocTed B Biopython. Opranizanis noctyny no 6asu ganux NCBI
Entrez B maxeri Biopython. Bukopucranns mnakery Biopython s pocnmikeHHS Te€HETUYHUX
HOCJTiIOBHOCTEH.

Jlekuis 6. [Taker Opencv-python s aHai3y 300pakeHb, OTPUMAHUX METOJAMH ONTHYHOI MIKPOCKOITIT,
CKaHYIOYOi 30H/I0BOi MiKPOCKOIIii, CKaHyI0UYOi €JIeKTPOHHOI MIKPOCKOIMIT TOILO.

Jlexmist 7. Ilaker SciPy MoBu mporpamyBanHst Python st anropuTMiB omnTHMI3allii, iHTErpyBaHHS,
crieniajJbHUX (PYHKIIH, CTAaTUCTHKH, PO3B'SI3yBaHHS 3BHYAWHUX AW(EpEeHLIANbHUX DPIBHSIHb Ta IHIIMX
3ajau.



Tema 2. [lpakmuune 3acmocysants 00CscHeHb OIOIHGOPMAMUKU MA 2eHEMUYHO20 AHANIZY 6 DIZHUX
2any3sax.

Jlexmis 8. IloctreHomMHa epa B pO3BUTKY OioiHGOpMaTUKU. PO3BUTOK mepcoHai3oBaHOi (MPEu3iiiHoi,
iHaUBiAyami3oBaHoi) menuiuHi. [lepeBarn mpenu3iiHOT MEIUIIMHH, PO3pPOOKa Ta 3aCTOCYBAHHS JIKIB,
TCHOTHITYBaHHS (TEHETHYHHIA TIACTIOPT).

Jlexuist 9. Iomyk mimened s JikiB. biomapkepu ix kimacudikarist Ta poip B IepCOHANI30BaHii
(Mpeun3iiHIi) MEIUIUHI.

Jlexiss 10. IonnHi xanamum, sk MimeHi (Oiomapkepu) Uil JikiB. IOHHI KaHAW KaJbIlil0 SK MIIICHI IS
JIKyBaHHSI OHKOJIOTIYHHX, CEPIIEBO-CYIMHHIX 3aXBOPIOBaHb, Aia0CTy Ta HU3KHU HIIUX 3aXBOPIOBAHb.
Jlexmis 11. MonentoBaHHs Ha MOBI IporpamyBaHHs Python mepenadi curHajiB KajipIlil0 SK OJHOTO 3
OCHOBHUX BHYTPINTHBOKIIITUHHUX CUTHAJIBHUX MEXaHI3MIB, 32 JIOMIOMOTOI0 SIKUX KIIITHHHU pPearyrTh Ha
30BHIIIHI TMOJApa3HUKH. MOJENoBaHHsT Ha MOBI mporpamyBaHHs Python konuBaHb KOHIIEHTpaIlii
BHYTPIIIHBOKJIITHHHOTO KAJIBII0 IIPY OHKOJIOTIYHUX 3aXBOPIOBAHHSX.

Jlekmis  12. MopgenoBanHss Ha  MoBI  mporpamyBaHHs — Python  konuBaHb — KOHIEHTparii
BHYTPIIIHBOKJIITHHHOTO KAJIBIII0 B €HIOTENAJbHUX KIITHHAX Ta POJb CUTHANIB KaJBIIO IPU CEPIIEBO-
CYJIMHHHUX 3aXBOPIOBaHHSIX.

Jlexuist 13. Meroau BBEOSHHS T€HETHMYHOI'O MaTepialny B KIITHHH e€ykapioTiB. BipycHi Ta HeBipycHi
CHUCTEMH JOCTAaBKM T'€HIB Ta JIiKiB. MeToIM MarHiTOKepOBaHOI JIOCTaBKHM reHiB Ta JjikiB. [Ipupomne Ta
MITYYHE MAarHITOMIY€HHS KIIITHH OaKTepii s HiJIbOBOI IOCTABKHU JIIKIiB.

Haoaemwoca nepenix po3oinie i mem 6ciei oucyuniinu.
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NoakowhE

HaByanbHui KOHTEHT

5. Meroauka onaHyBaHHS HaBYAJIbHOI AUCIUILIIHU (OCBITHROTO KOMITOHEHTA)
1 2
Tema 1. Buxopucmanns moeu npozpamyeanus Python ons ananizy ekcnepumenmanbHux 0aHux
6 biomexnoo2ii ma pobomu 3 6ioiHopMamuyHuUMu 6azamu OaHuXx.
1 Jleknist 1. OcoOIMBOCTI PO3BUTKY Cy4acCHHUX MOB IPOTrpaMyBaHHs, PO3BUTOK MOBH Python sik

OJIHI€T 3 HAWMOMYJISIPHINIMX MOB Il OIOTEXHOJOTIYHHMX 3acTocyBaHb. [laketn Python s
BUpIIEHHS 3amay  OiorexHosorii Ta OloiHdopmaTuku. IHTerpaspHe cepeaoBuILE
po3pobku (ICP), (Integrated development environment — IDE) Pycharme Community.
Jliteparypa: 6a3oBa [1], inpopmartiiiai mxepena [2]
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Jlekuis 2. Pobota 31 criuckamu, CIIOBHUKaMH, KOpTEXaMH, MHOKMHaMU (HabopaMu) B MOBI
Python.
Jlirepatypa: 6a3oBa [2], nonatkosa [1, 2], indopmariitai mxepena [2]

3 | Jekuin 3. [Taker Matplotlib Python mnst Bisyamnizaniii Ta aHaiizy eKCliepUMEHTAIbHUX JaHUX B

010TeXHOJIOr11.
Jliteparypa: 6a3oBa [2], iHpopmariiini mrepena [3]

4 | Jlekuis 4. [Takeru Python ans 3amau perpeciitHoro anamisy.
Jlitreparypa: 6a3oBa [2], nogarkosa [3], indopmariiini mrepena [4]

5 Jlekuisi 5. Ornsan moxknuBocted nmakety Biopython. Po6ota 3 06’ektom SeqRecord. TTonapue
Ta MHOKMHHE BUPIBHIOBaHHs TociigoBHOcTel B Biopython. Opranizamis moctymy ao 6a3u
naaux NCBI Entrez B makeri Biopython. Bukopucranus nmakery Biopython amst mocnimxeHHs
TeHETHYHUX MOCIIJOBHOCTEH Ta O1IKiB Ha pukiazi Bipycy COVID-19.

Jliteparypa: 6a3oBa [2], indopmartiini mxepena [S]

6 Jlekuis 6. [Taker Opencv-python ans anamizy 300pakeHb, OTPUMAHUX METOJAMHU ONTHYHOT
MIKpPOCKOITii, CKAaHYI040i 30HJI0BOi MIKPOCKOIIii, CKAHYI04O0i eJIeKTPOHHOI MIKPOCKOIIi1 TOIIIO.
Jliteparypa: 6a3oBa [2], indopmartiiini mxepena [6]

7 Jlekuisn 7. Ilaker SciPy moBu mnporpamyBanHs Python nns anropuTmiB onTumizarii,
IHTeTpyBaHHs,  CHEIialbHUX  (QYHKIiH,  CTATUCTUKH,  PO3B'A3yBaHHS  3BHYAMHUX
nudepeHIialbHUX PIBHSAHD Ta IHIIUX 3a7ad.

Jlitreparypa: 6a3zoBa [2], inpopmaniiiHi mxepena [7]
Tema 2. Ilpakmuune 3acmocy8anHs 0OCACHeHb DIOIHGOPMAMUKYU Ma 2eHeMUUHO20 AHANIZY 8
DIZHUX 2aTTY35X.

8 Jlekuisn 8. [loctrenomna epa B po3BUTKY OioiHbopMaTuku. PO3BUTOK mepcoHamizoBaHOI
(mpenu3iiiHo1, 1HIMBITyani30BaHo1) MeauiHK. [lepeBaru mpenus3iiHOi METUIIMHH, PO3pOOKa
Ta 3aCTOCYBAHHS JIiKiB, TCHOTHITYBaHHS (T€HETUYHUIN MMACTIOPT).

Jlitreparypa: 6a3oBa [4, 5], nogarkosa [4-7]

9 Jlekuis 9. Ilomyk wmimenedt s inikiB. biomapkepu ix kiacudikaiis Ta pojib B
MepCOHANI30BaHIN (Mpenn3iitHiil) MEeaUITHHI.
Jliteparypa: nogarkosa [8-10]

10 | Jlexuia 10. IonHi kaHamu, AK MimleH] I JIKiB. [oHHI KaHaiM KaJdbI[IO SK MIIIEH] IS
JIKYBaHHS OHKOJIOTIYHHX, CEpLIEBO-CYJUHHUX 3aXBOPIOBAHb, M1a0eTy Ta HU3KHU IHIIUX
3aXBOPIOBAHb.

Jlirepatypa: nomatkosa [11-14]

11 | Jlekuis 11. MoaentoBaHHa Ha MOBIi nporpamyBanHs Python mepenadi curHainiB Kajblito sIK
OJTHOTO 3 OCHOBHMX BHYTPIIIHBOKJIITUHHMX CHUTHAJIBHUX MEXaHI3MiB, 3a JOMNOMOIOI0 SIKUX
KJIITHMHU pearyroTh Ha 30BHILIHI NOJApa3HUKUA. MojemtoBaHHs Ha MOBI IIporpaMmyBaHHs Python
KOJIMBaHb  KOHLIEHTpalli  BHYTPIIIHBOKIITUHHOIO  KajbI[ll0  IpU  OHKOJOTIYHHX
3aXBOPIOBAHHSX.

Jlirepatypa: nomatkosa [15-19], inpopmariiini mxepena [2, 3, 7]

12 | Jlekuis 12. MoaemtoBaHHSI Ha MOBI ITporpamyBaHHs Python konmBaHbs KOHIIEHTpAITiT
BHYTPIIIHBOKJIITUHHOTO KAJIBIiI0 B €HI0TENIaIbHUX KIITHHAX Ta POJIb CUTHAIIIB KAJIBIIIO MIPH
CEepLEBO-CYJMHHUX 3aXBOPIOBAHHSX.

Jlirepatypa: nonarkosa [20-24], inpopmaniiini mxepena [2, 3, 7]
13 | Jlekuis 13. MeToau BBEACHHS TEHETHYHOTO MaTepially B KIIITHHHU eyKapioTiB. BipycHi Ta

HEBIPYCHI CUCTEMH JOCTABKU I'eHIB Ta JiKiB. MeTO 1M MarHiTOKEpOBaHOI IOCTaBKH T'€HIB Ta
nikiB. [IpupogHe Ta mTydHEe MarHiTOMIYEHHS KJIITUH OaKTepid IS MUTHOBOI JOCTABKH JIIKIB.
Jliteparypa: nomatkoBa [25-29]

[TpakTu4Hi 3aHATTS
OCHOBHI 3aBIaHHS UKy MPAKTUYHUX 3aHSTH!




- poboTa 3 MPOrpaMHUMH ITAKETaMH, SIKI BUKOPUCTOBYIOTHCS B O10TE€XHOJIOTI;
- IpaKTUYHa poOOTa 3 CydaCHUMHU 0a3aMu JaHUX MOJIEKYJISIpHOI Oi0JIorii.

2

Ilpaxmuuna poooma 1
PoGora B 0a3ax nanux HarionaapHOTO 1EeHTpY OioTexHosoriunoi iHdopmamii CIIIA
(National Center for Biotechnology Information (NCBI)) 3 6aszamu manux PMC Ta
PubMed.

Jliteparypa: Ga3oga [4,5]

Ilpakmuuna poooma 2
MaremaruuHi omnepatopu, yMoBHI oneparopu if, else, elif, mukmu for, while. PoGora 3i
CKJIaHUMH CTPYKTypaMH JIaHUX: CHUCKaMH, CJIIOBHHUKAMH, KOPTEXaMH, MHOXHHAMHU
(mabopamu) B MoBi Python.
Jliteparypa: 6a3oBa [2], indopmariiini mkepena [2]

Ilpakmuuna poooma 3
Po6ora 3 makerom Matplotlib s Bizyamizamii pe3ynbTaTiB  €KCIEPUMEHTAIBHUX
JOCHiKeHb B 6ioTexHomorii. Metoau Matplotlib noGynoBu mniHiHHUX Tpadikis.
Jliteparypa: 6a3oBa [2],] indopmartiiini mkepena [3]

Ilpaxmuuna poooma 4
[Taketn Python mns 3amau perpeciitnoro anamizy. JliHiiiHa perpecis eKcriepuMEHTAIbHUX
JaHUX.
Jlirepatypa: 6a3oBa [2], inpopmariiitni mxepena [4]

Ilpaxmuuna poooma 5
[Taketm Python gnms  3amau  perpeciiiHoro anamizy. [lomiHomianpHa  perpecis
EKCIICPUMCHTAIBHUX JTAHUX.
Jliteparypa: 6a3oBa [2], indopmariiiHi ;pkepena [4]

Ilpakmuuna poooma 6
Buxopucranns nakery Biopython nns gocniakeHHs Te€HETHMUHUX IOCIIIOBHOCTEH Ta

O1IKIB.
Jliteparypa: 6a3oBa [2], indopmarriiini mkepena [6]

Ilpaxmuuna poooma 7
Amani3 300pakeHb 0i0J0riYHUX 00’ €KTIB 3 3acTocyBaHHAM makery Opencv-python.
Jlireparypa: ©a3oBa [2], indopmariiini mkepena [5]

Ilpakmuuna poooma 8
Buxopucrtanns nakery SciPy moBu mporpamysaHHs Python nns 3aBmaHHs crneniajJbHUX
GyHKIIN Ta 3a1ad CTaTUCTHKHU. [-test /uis mepeBipKH, YU BIAMIHHICTH MK CEpeaHIMH
3HAUYCHHSIMU JIBOX BHOIPOK MaHMX € CTaTUCTUYHO 3Hadymor. CremaibHl TECTH IS
HOpMabHOTO po3noauty. [lopiBHSHHS ABOX BUOIPOK, YW MAlOTh 1[I BUOIPKH OJHAKOBI
CTaTUCTHYHI BIACTHBOCTI.
Jlitreparypa: 6a3oBa [2], indopmartiiini mxepena [7]

Ilpakmuuna poooma 9
Bukopucranus mnakeTiB MoBH nporpamyBaHHi Python s 3amau  kiacrepizamii Ta
PO3B’s13aHHS 3BUUAHUX JU(EPEHIIaTbHUX PIBHSIHb.
Jlitreparypa: 0a3oBa [2], indopmartiiiai mxepena [7]

10

Ilpaxmuuna poooma 10
MogentoBanHss  Ha  MOBI  mporpamyBaHHsS ~ Python — xonmmBaHb — KOHIEHTparii
BHYTPIIIHBOKJIITHHHOTO KaJIBIiIO.
Jlirepatypa: nonarkosa [24], inpopmarriiini mxepena [2, 3, 7]

11

Ilpakmuuna poooma 11




MogentoBanHss Ha ~ MOBI  mporpamyBaHHA ~ Python — xonmuBaHb — KOHIEHTparii
BHYTPIIIHBOKJIITHHHOTO KAJIBIII0 IIPY OHKOJIOTIYHUX 3aXBOPIOBAHHSX.
Jliteparypa: nonatkoBa [20], indopmariiini mxepena [2, 3, 7]

12 Ilpakmuuna poooma 12

MonentoBanHss Ha  MOBI  mporpamyBaHHs  Python  konuBanp — KOHIEHTparii
BHYTPIIIHHOKTITHHHOTO KaJIBIIII0 B €HAOTETIATbHUX KITITHHAX.

Jliteparypa: nonatkosa [23, 24 |, indopmartiiini mpkepena [2, 3, 7]

13 Ilpakmuuna poooma 13
MonyibHa KOHTPOJIbHA POOOTA.

14 Ilpakmuuna poooma 14.
3aik.

CawmocriifHa poOoTa cTyIeHTa/acipaHTa
CamocriiiHa poboTa CTyAEHTa MO AUCIMIUTIHI BKIIOYAE MiATOTOBKY J0 ayJAUTOPHUX 3aHATH (41
roguHa), BukoHanHs PI'P (15 roaumuu) MOaynbHOT KOHTPOJIBHOI (4 TOJHMHM), MiArOTOBKA 10 3Ky (6
TOJINH).

[ToniTHKa Ta KOHTPOJIb
6. IlomiThka HaBYATBFHOI JUCHUILTIHU (OCBITHBOTO KOMITIOHEHTA)

Bupuenns mucnumininu «lIpuknagna OioiHdopmaTuka» — BiOyBaeThCs Ha JIGKIIMHHMX Ta
NPAKTUYHUX 3aHATTSAX. HaOYHICTH HAaBUAIBHMX 3aHATH 3a0€3MEYYEThCS BUKOPHUCTAHHSM 3HAYHOI
KUTBKOCTI UTFOCTPAaTUBHOrO Marepiany (cxeM, Tabmuip, cnaiais). [1in yac BUKIagaHHs JaHOI JUCIUILIIHU
BUKJIaJ[a4 TPOBOJUTHL ONUTYBaHHS 3400yBadiB JUIsi TOrO, 100 BU3HAYUTH DPIBEHb 3aCBOEHHS HHUMH
BUKJIQJICHOTO Marepially, BaXJHMBHM € aKTHUBHICTh 3100yBauiB. [IpakTW4HI 3aHATTS TPOXOMAATH 3
BUKOPUCTAHHSAM KOMIT IOTEPHOI TEXHIKM Ta BiMOBITHOTO IMPOTPAMHOTO 3a0€3eUeHHS.

3asnauacmovca cucmema 8umMoe, AKI BUKIA0AY CIA8UmMs nepeo CMyo0eHmom/acnipaHmom:.

®  npasuna 8i08I0V8AHHI 3AHAMDb (K JIeKYill, MaK i NpaKmudHux/1a00pamopHux);
BinBinyBaHHS NeKLil, MPaKTUYHUX 3aHATH Ta JJaDOpaTOPHUX PoOIT, a TAKOXK BIJICYTHICTh HAa HUX,
He oliHtoeTbes. OJHaK, CTyJeHTaM pPEKOMEHJIYEThCS BiABIyBATH 3aHATTS, OCKUIBKM Ha HUX
BUKJIQJIA€TbC TEOPETUYHMI MaTepiajl Ta pO3BUBAIOTHCS HABMUYKH, HEOOXIAH1 JUIsl (OpMyBaHHS
KOMIIETEHTHOCTEH, BU3HAUYEHUX CTaHAapTOM oOcBiTH. CucTeMa OLIHIOBaHHS OpIEHTOBaHa Ha
OTpUMaHHS OalliB 32 aKTHUBHICTb CTY/I€HTA, a TAaKO)XK BUKOHAHHS 3aBJlaHb, SIK1 37]aTHI PO3BUHYTH
OPaKTUYHI yMIHHA Ta HaBUYKH. 3a 00’€KTMBHUX NPpUYMH (HampUKIaa, XBopoOa,
IpaleBIalITyBaHHs, MDKHAPOJHE CTa)XKyBaHHS TOILO) HAaBYaHHS MO’Ke BIJOyBaTUCS B OH-JIaliH
(dopmi 3a MOTroKEHHSM 13 KEPIBHUKOM KypCYy.

®  npasuna noeediHKU Ha 3aHAMmaAX (AKMueHicmv, NiI020MOKA KOPOMKUX OONosioel uu mexkcmis,
BIOKNIOUEHHSI meleqhOHI8, BUKOPUCMAHHS 3aC00i6 38 3K Ol NOWYKY IHghopmayii Ha 2yen-OucKy
8UKIA0AYA YU 8 IHmepHemi mowjo);
Ha ayautopHuX 3aHATTSX CTYJIEHT Ma€ MMOBa)KaTH BUKJIaJaya Ta AUCLUILIIHY, 110 BiH CIIyXaE;

BukonyBartu enemMeHTapHi IpaBuia Ta HOPMU MOBeAIHKH; [IpOTAToM 3aHATTS 3a00pOHSETHCS
KOPUCTYBaTHCS MOOLTBHUMU TeJe(OHaAMU, OKPIM eKCTpeHUX BunaakiB. Hopmu etnunoi
MOBE/IIHKH CTY/IEHTIB 1 MIpalliBHUKIB BU3HaueH1 y po3auii 2 Kogekcy yecti HamionansHoro
TEXHIYHOTO YHIBepcUTeTy YKpainu «KuiBChKUI MOMITEXHIYHUNA IHCTUTYT iMeH] [rops
Cikopcwkoroy. [eranpuime: https://kpi.ua/code.

®  npasuIa NPU3HAYEHHs 3A0X0UYBANbHUX MA WMpApHUX Oanie;
He nependaueno PCO

® noaimuka 0ednatinie ma nepeckiadans,

TepmiH 3124l KOXKHOTO BUAY poOOTH OOrOBOPIOETHCS HA 3aHATTI MiJl yac BHUJaul 3aBJaHHSA Ta
3QJICKUTh BiJl THIY poOOTH. PoOOTH, SKI 37Mal0ThCsS 13 TOPYIICHHSM TEPMIiHIB 0€3 MOBaXKHUX



MPUYHH, OIIHIOITHCS HAa HWXKYY OIIHKY. llepecknamanHs TeM (MOIyJiB) BiIOyBaeThCs 3a
HasIBHOCTI MOBKHUX MPUYHH.

ROIMUKA W00 aKademiuHoi 000pouecHocmi;

Bu3HadyeHi y pozaun 3 Koaekcy decti HarioHaabHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHU
«KuiBcbkuit  momitexHiyHuid  iHCTUTYT  iMeHi  Irops  Cikopcbkoro».  JleranpHime:
https://kpi.ua/code. Bukopucranus 10oAaTKOBUX JpKepes iH(pOpMallii MMl yac OI[IHIOBAaHHS 3HaHb
3a00poHeHo (y T.4. MOOITBHHUX JeBaiiciB). MoOUIbHI MPUCTPOI JTO3BOJIIETHCS BUKOPUCTOBYBATH
JIVIIIE TT1]T 9ac OH-JIAH TECTYBaHHS Ta BUKOHAHHS PO3PaXyHKIB.

[HWI 8UMOU, WO He Cynepedams 3aKOHO0A8Ccmey YKpainu ma HOpMAmueHum OOKYMEHmMAam
Vuisepcumemy.

CryneHT 3000B’s3aHMiA 3apeecTpyBaTHCs Ha Iiargopmi aucraHiiiHoro HapuaHHs Google
Workspace for Education Fundamentals (B munymomy G Suit For Education) Ha nomesi
@LLL.kpi.ua ta npueanarucs 1o Google Knacy «IIpuknagna 6ioingopMaTrka 3a MOCHIaHHAM
https://classroom.google . s mboro CTyAeHTY HEOOXIJHO CIIOYaTKy OTpuMaTH akayHT B Google
Workspace for Education Fundamentals na momeni @LLL.kpi.ua. st oTpuMaHHS akayHTy B
Google Workspace for Education Fundamentals na nomeni @LLL.kpi.ua HeoOXiqHO 3alTOBHUTH
Google ®opmy: https://sikorsky-distance.kpi.ua/reg_gsuite/ . Ilicast peectpamii Ta Momepartii
3asBKH CTYACHTA, aMIHICTPATOp HAMINUIC CTYACHTY Ha MOMITY Mapojb Ta JIOTIH JO aKayHTy, 3
SKMM CTYAEHT 3MOX€E BHKOPUCTOBYBATH BCl JIOCTYNHI I1HCTpyMeHTH Ta cepsicu Google
Workspace for Education Fundamentals. Google Workspace for Education Fundamentals — e
MakeT CIEeiaTi30BaHOT0 XMapHOTO IPOTPaMHOTO 3abe3MeueHHs, 1HCTPYMEHTIB AJisi CIUIbHOT
po0oTH Ta AMCTaHIIHOTO HaBYaHHA Bix koMmaHii Google. OCHOBHA CKJIa0Ba MaKeTy — CHCTEMA
yrpasiiHHs HaBdaHHAM Google Kiac, sika 103BoJisie BUKIIa[adyy CTBOPIOBATH HaBYabHI KIIACH,
OILIHIOBATH 3aBIaHHS, HAJaBaTH Y4YHSAM 3BOPOTHIH 3B’S30K, IyOJiKYyBaTH OTOJOMICHHS 1
MOLIMPIOBATH HABYAIIbHI Marepianu. Bukiamgad Moxke 0auynTH, XTO BUKOHAB 3aBJaHHS, a XTO IIE
NPOJIOBXKYE HaJ HHUM NpAIIOBATH, a TAaKOXX YWUTATH MUTAHHSA 1 KOMEHTapi CTyAeHTiB. Jlis
npUeIHAHHS 0 HaBuainbHOTO Kypcy «lIpuknanna 6ioiHdopMaTukay CTyIEHTY MOTPiOHO MEpeUTH
y Google Kiac 3a MOCHJIAHHSIM
https://classroom.google.com/c/NDA4NzcxNTU20DY1?cjc=pxhc30a , HaTUCHYTH 300paKeHHS
«+» y BEpXHBOMY TpaBOMY KyTKy Opay3epa, BuOpatu «l[IpueaHarucs 10 Kiacy» Ta BBECTH KO
Kypey pxhc3oa. AkayHTH cTyzeHTiB, ski npuenHaiucs 1o Google Kiacy He 3 akayHTy Ha JOMEHi
@LLL .kpi.ua, 6yayTs Buiydatucs 3 HaB4ajabHOro Kypcy «lIpukiiagna 6ioinpopmaTtka» Google
Knacy Tomy, 10 aBTOMaTHYHHUM IMIOOPT OLIIHOK 3@ TECTYBAaHHS MOXKJIMBHM BUKIIOYHO 3 aKayHTY
[Tpuxnanna OGioiHpopmaruka Ha gomeHi @LLL.kpiua. Cucrema Google Kmac aBromatuuno
HAJICUJIa€ KO)KHOMY CTYJIEHTY Oaji 10 KO’KHOMY 3 BUJI1B KOHTPOJIIO Ha €JIEKTPOHHY MOIITy. ToMy
JUIsL O3HAOMJIEHHS 3 OajaMM 3a KOKE€H OKpPEMHIl BUJ KOHTPOJIIO CTYAEHTY HEOOXITHO 3MIHUTHU
HaJIAIITYBaHHS €JIEKTPOHHOI MOMITH TaK, 1100 Ii eIeKTPOHHI JUCTH He MOTparuisuii y crnam. Bei
BUKOHAHI 3aBJIaHHS JIJIsl TIEPEBIPKH BUKJIAAa4eM CTY/IEHT MIOBUHEH 3aBAaHTAXXYBATH Yepe3 CUCTEMY
Google Knac (pe3ynpTaTy BUKOHaHHS 3aBJlaHb, Ha/1ICJIaH1 Yepe3 TeJerpaM KaHai MepeBipsATHCS He

OymyTs);
JIucTyBaHHS 13 CTyJICHTaMH 3 OpraHi3alliifHUX MHUTaHb Oyne 3/iHCHIOBATUCS Yepe3 Tellerpam-4yar
«[Tpuknanna 6ioindopmaruka: ouHa popma HaB4aHHs» https://t.me/+Qoj_53iNc2c1ZTdi

Buau KOHTpoITIO Ta peTHHIOBa CUCTeMa OLIIHIOBAaHHS pe3ynbTaTiB HaB4aHHA (PCO)

IMoTouHnii KOHTPOJIB: 3/]a4a TECTIB 3 JICKI[IIHHOrO Matepiaidy Ta mpaktudaHux pooit (70 Gamis),

BukoHanHs PI'P (20) ta MKP (10 GamiB). 3aranpHa cyma OaiiB 3a cemecTpoBy poboty — 100 GautiB.
HJoknannima iHdopMariis 040 NOTOYHOIO KOHTPOJIO Ta KPHUTEpPiiB ouliHIOBaHHSA HaBeaeHa B PCO 3
mucrumiing (Jomarox 1).

Kanennapuuii KOHTpoJIb: 1Ba pa3u 3a cemectp. JoknanHima inopmallis MO0 TPOBEACHHS Ta

omiHroBaHHs HaseneHa B PCO 3 qucIMILTIHMA.

CemecTpoBHMii KOHTPOJIb: 3amik. 3araqpHa cyma OamiB Ha 3aimiky — 100 GaniB. [loknmaaHima

1H(oOpMaItis 1moa0 MPOBENCHHS Ta OlliHIOBaHHA HaBeneHa B PCO 3 nucuurutiamg.

YMOBH J10NYCKY /10 CEMECTPOBOr0 KOHTPOJIIO: CEMECTPOBHI peHTHHT Bix He Huxk4e 50 Oaiis,

3/1aya TECTIB 3 JISKIIHHOTO MaTepially Ta MpakTHIHUX poOit, BukoHaHHs PI'P, nanucanus MKP.


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

8. JlomatkoBa iH(opMallis 3 AUCIUTUTIHU (OCBITHROTO KOMITOHEHTA)
Honatox 1

Cucrema peiiTHHIOBHX (BaroBmux) 6aJiiB 3aHATH i peiTHHIOBUX OLIHOK N0 BHAaX KOHTPOJIIO 32 piK

IJJQH Bun xontposnto Ban KinbkicThb Cywma GamiB
TecTyBaHHs 3HaHb CTYJCHTIB 3
JISKIIMHOTO MaTepiany Ta MPaKTHIHUX

1 poOiT
- BaroBuii Oai ry- 10 7 70
-SIKICTh BUKOHAHHS 0-10
MoylibHa KOHTPOJIbHA PO0OOTa

2. -BaroBuii 0ai ry 10 1 10
- SIKICTh BUKOHAHHS ** 0-10
PT'P

3. -BaroBui Oai rg 20 1 20
- IKICTh BUKOHAHHS *** 0-20

4, 100

* - SIKicTh BUKOHAHHSI TECTYBaHHS 3 JIEKIIHHOTO MaTepiaay Ta MPaKTHYHUX POOIT:

Oe3goranHa poboTa 9-10 6GauiB
€ TIEBH1 HEJIOJIIKK Y BUKOHaHHI poOOTH 7-8 OaniB
€ CYTTEBI HEJIONIKN Y BUKOHAHHI poO0TH 6 GaiiB
poboTa HEe BUKOHAaHA 0-5 GaniB

** - SIkicTb BUKOHAHHS MOJYJIbHOT KOHTPOJIbHOI pOOOTH:

Oe3goranHa poboTa 9-10 6auriB;
€ TIeBH1 HEeJIOJIIKK y BUKOHAaHH1 poO0TH 7-8 Ganis,;
€ CYTTEB1 HEJIOJIIKM Y BUKOHaHH1 poOOTH 6 Gamis;
po0oTa HEe BUKOHAHA 0-5 Gamis.

*** - SIKicTh BUKOHAHHS PO3PaxXyHKOBO rpadidHOi poOOTH:

Oe3goranHa poboTa 19-20 6GauiB
€ TIeBH1 HEJIOJIIKK Y BUKOHAaHH1 poO0TH 17-18 Ganis
€ CYTT€B1 HEJIOJIIKA Y BUKOHAHHI poO0TH 12-16 GauriB
po0oTa HEe BUKOHAHA 0-11 6anis

Po3paxynok mxaiau (R) pedTunry
Cyma BaroBux 0aJliB KOHTPOJIBHUX 3aX0/liB IPOTSITOM CEMECTPY CKIIAJAE:
R = 70+20+10 = 100 6amis:
PetiTunrosa mxkaia 3 IUCHUILTIHE ckiaagac R = 100 Gaiis;
HeoOximHOIO yMOBOIO [JIsi OJEp:KaHHS 3alliky aBTOMAaTOM € 3apaxyBaHHS yCiX MPOMO3UIIIN, IO
BUHOCATHCSI Ha OOTOBOPEHHS BHMKOHAHHS MOIYJIBHOI KOHTPOJBHOI POOOTH HE MeHII Hik 6 Oais,
BukoHaHHs PI'P He Menmie Hixk 12 GaniB Ta 3aranbHuil pedTHHT Outbmie 60 OamiB. Iy migBUIICHHS
OLIIHKH IPOBOJUTHCA 3ajikoBa poboTa. [Tpu oMy nomnepeHiit peHTHHT aHYTIOETHCS.

Kanenoapnuii konmpows: 1Ba pa3u 3a CEMECTP.
PyOixHi (mmanoBi arecranii). CTyqeHT noBuHeH HaOpartu OaniB: 1 aTecranis — «3apaxoBaHo» — 20 6amniB
(40 — makcumyMm), 2 arecrariist — 40 6aniB (80 — MakcUMyM).
[TincymkoBa OIiHKA SIKOCTi 3HaHb 3 JUCIMILTIHU BU3HAYAIOTHCS 32 TPAAUIIHHOIO 6-pIBHEBOIO MIKAJIOK HA
0a3i IHAMBIAYaTbHUX TIOTOYHHUX OI[IHOK 32 TaKOO IIKAJIO0:



Kinvxicmo b6anie Oyinka
100-95 BigmMingO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a10BIJILHO
64-60 JlocTaTHBO
Memnie 60 He3agoBuipHO

Cemecmposuii konmponw: 3anix. 3azanvna cyma odanie saniky — 100 6anis. Ymoseu oonycky 0o
cemecmpo8o20 KOHMpOAI: cemecmposuii peiimune He meHwe 50 6anie, nanucanna MKP, PI'P ma
BUKOHAHHA NPAKMUYHUX POOIM.

3anik cknagaerscs 3 10 nutanp, | nutanns ouiHoerbes y 10 6anis:

Oe3moranHa podora 9-10 GaiiB
€ TIeBHI HEJIOJIIKK y BUKOHAHHI poO0TH 7-8 bamniB
€ CYTTEB1 HEJIONIIKH Y BUKOHaHH1 poOOTH 6 GaiiB
po0oTa He BUKOHAHA 0-5 GamiB

Tabmurs BIAIOBITHOCTI PEHTHHIOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOO IIKAJIOKO:

Kinvkicmo b6anis Ouiuxa
100-95 Bigminao
94-85 Hyxe nobpe
84-75 Hobpe
74-65 3a/10BIJIBHO
64-60 JlocTaTHBO
Mene 60 HesanoBibHO

IInTanHs 10 KOHTPOJIBLHOI podoTH 3 Kypey «IIpukaagna Gioingopmaruka

IcTopist po3BUTKY Ta OCHOBHI MOBH ITPOrpaMyBaHHS.
O0’€eKTHO-OpIEHTOBAHUH M1AX1] 10 TPOrpaMyBaHHS.
[TponerypHuit MiaXig 10 IpOrpaMmyBaHHs.
OcHosHi nepeBaru Python. 3agaui, 1 sikux 3actocoByroTh Python.
Tunu nanux B Python.
Jloriuni onepauii B Python.
MaremaTHuHi oneparopu Ta ¢pyHkuii B Python.
®ynkuii B Python.
Knacu B Python.
. OcHoBHi maketu Python.
. OcHoBHI QyHKIIIT poOOTH 31 CHUCKAMHU.
. OcHOBHI QyHKIIi1 poOOTH 31 CJIOBHUKAMHU.
. OcHOBHI QyHKIIT pOOOTH 3 KOPTEKAMHU.
. OcHoBHI QyHK1Ii1 poOOTH 3 MHOXHHAMH (HabOpamH).
. OcHoBHi ¢yHkuii nakery Matplotlib 11 noGynoBu rpagikis.
. OcHoBHi ¢ynkmii makety Opencv-python nmst pob6otu 3 300paxkeHHSIMH O10JIOTIYHUX 00’ €KTIB
rpagikis.
17. OcHoBHI 3ac00u POOOTH 3 TEHETUYHUMH MOCTIJOBHOCTSIMH B TTakeTy Biophython.
18. ®ynkuii ans niHiiHOI perpecii B maketi Sklearn.
19. Oco6mmBOCTI TOCTTEHOMHOT €pH B PO3BHTKY 0i0iH(pOpMAaTHKH.
20. I'enna Teparlisi, BA3HAUEHHSI, CTPATETisl PO3BUTKY.
21. Po3BUTOK MepcoHaIi30BaHO1 (MTPEIN31HHOT) METUITTHH.
22. Jlaty BU3HAYCHHS MMOHATTIO (hapMaKOTeHOMIKa.
23. Ilpuknaau AOCSATHEHb IEPCOHATI30BAHOT MEUIIMHH Y JIIKYBaHHI paKy.
24. Tlpuknaay H0CATHEHb MTEPCOHANII30BAaHOT MEIUIIMHY Y JTIKYBaHHI CEPIIEBO-CYAMHHUX 3aXBOPIOBAHb.
25. [Ipuxiiaau JOCATHEHB MEPCOHANII30BAHOI MEIUIIMHY Y JIKYyBaHHI iIHQEKIIHHUX 3aXBOPIOBAHb.
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. BpaxyBanHs BXuMBaHHS Ta J03yBaHHs JIKIB 3a BUKOPUCTAHHS METOIIB IEPCOHATI30BAHOT
MEIUITHH.

Bupimennst mpoGiemMu OOCTEXKEHHsI HaceJeHHS B PI3HMX KpaiHax I BpaxyBaHHS CITaJKOBHUX
3aXBOPIOBAHb.

Bukiuky, 1o xapakTepHi B IaHUH 4ac Ui IEPCOHATI30BaHOT METUITMHN: TUTAHHS 1HTEJICKTYaIbHOT
BJIACHOCTI, KOH(1IEHIIIHOCTI, BIAIIKOAYBaHHS PU3HKIB TOIIO.

[Mpuknaau 3aKOpAOHHHMX Ta YKpaiHCBKHX (ipM, IO TPOMOHYIOTh TCHETHYHUH aHaji3 IpH
BCTaHOBJICHHI OaThKIBCTBA Ta 1HIIUX MOCTYT.

BipycHi cucteMu TOCTaBKY IeHIB Ta JIIKIB.

HeBipycHi cucteMu 1OCTaBKH I'eHIiB Ta JIiKiB.

MeTou MarHiTOKepOBaHOT JIOCTaBKY T'€HIB Ta JIKIB.

Knacudikaris i Tunmu 6ioMmapkepis.

CimeiicTBa MEXaHOUYTJIMBUX 10HHUX KaHAJIIB OaraTOKIITUHHUX OPTaHi3MiB Ta X XapaKTEPUCTUKH.
MexaHi3MU BIUIMBY Ha aKTHBAIL[iI0 MEXaHOUYTJIMBUX 10HHUX KaHAMTIB.

Knacudikarist MexaHoUyTIMBUX 1IOHHUX KaHAJIB.

SIki mapameTp KOJHBAJIBLHOTO JHHAMIYHOTO CHTHAJIHTY KAJIBIII0 BaXIIWBI I JCKOJIYBaHHS Ta
nepeaadi CUrHaly B KIITHHAX.

Tunose 3aBaanns no PI'P 3 kypcy «Ilpukiaagna 6ioindopmarukay.
3amaHo HACTYIHI eKCIEPUMEHTAaJbHI JaHi B Taiy3i 0ioTexHoorii. 3aiiiCHIOBaI BUPOITYBaHHS

OakrepianbHoi KyapTypu E. coli Nissle 1917 na xenaTHOMy cepefOBHIL Ta IMiJ BIIABOM MarHiTHOTO
1OJIsl, BUKOPUCTOBYBaIM CTaHAapTHI cepemoBuma MIIA (M sico-nentonnmii arap) ta MIIB (M sico-
NeNTOHHUW OynbiOH), BOAHUN po3uuH Xenary 3amiza (32mr/miu). XenaTHe cepeioBUINE TS
KYJIbTUBYBaHHs OyJI0 3p0o0JeHo 1muisixoM gonaBanHs 10 MITA po3unHy XenaTy 3aiiza y nepepaxyHky 32
Mr Xesjary 3ajiiza Ha 1 1 cepemoBuina. bakrtepiansHy KyabTypy E. coli Nissle 1917 BupomryBanu Ha
XeJIaTHOMY CEpeAOBHII BIPOJOBK 28 TOAWH y ONTHMAIBHUX TemmnepaTypHux ymoBax — 37°C. o6
IPOCIIAKYBAaTH BIUIMB CEpPElIOBUILA, II0 MICTHTh XeNaT 3ajli3a, Ta BIUIMBY MAarHiTHOIO IOJIi Ha picT
Oakrepii E. coli Nissle 1917, npoBoauiau KyJbTHBYBaHHS BIPOJOBXK 28 TOAMH 3 MEPiOJAUYHUM
BUMIPIOBAHHSM KIJIBKOCTI )KMBUX KIIITHH 32 JOIOMOTOI0 MiJpaxyHKy y kamepi ['opsiea (Tabmurs 1).

Tabmuus 1. Pe3ynpTaTu miipaxXyHKy KJIITHH Y Kamepi ['opsieBa BIpOJOBK KYJIbTHBYBAaHHS

‘—Iac KYJ'II)TI/IByBaHHSI, TOOUH
0 4 10 16 22 28

KOHTpOIIb 1,0-10° 1,610" | 3,7410" | 1,0610° 1,2¢10° 1,19¢10°
1,110’ 1,6°10" | 3,7¢10' 1,06010® 1,2¢108 1,19¢108

1,010’ 1,6°10" | 3,7¢10" | 1,06°10° 1,2¢108 1,19¢108

1,110’ 1,6°10" | 3,7¢10' 1,06010® 1,2¢108 1,19¢108

1,00107 1,6e10" | 3,7¢10" | 1,06°10° 1,2¢10° 1,19¢108

1,1107 1,6e10" | 3,7¢10" | 1,06°10° 1,2¢10° 1,19¢108

z 1,010’ 1,6e10" | 3,7¢10" | 1,06°10° 1,2¢10° 1,19¢108
£ | Y marHiTHOMY 110’ 1,9¢10° 5¢10" 1,2 #10° 1,41-10° 1,39-10°
E noi 1-10° 1,9¢10" | 5-10 1,210° | 1,41-10° | 1,3910°
k) 1410’ 1,9¢10° 5107 1,2 +10° 1,41-10% | 1,39108
2 110’ 1,9¢10" | 5-10° 1,210° | 1,41-10° | 1,3910°
Z 1-10’ 1,9¢107 54107 1,2 +108 1,414108 1,39¢108
1-10’ 1,9¢107 54107 1,2 +108 1,414108 1,39¢108

1-10’ 1,9¢107 54107 1,2 +108 1,414108 1,39¢108

3 xenaTom 1107 1,9-10" | 3,9¢10" 1,1 «10° 1,1 «10° 1,22-10°
3aiiza 1+10’ 1,910 | 3,9¢10' 1,1 «108 1,1 108 1,22¢108

1+10’ 1,910 | 3,9¢10' 1,1 «108 1,1 108 1,22¢108

1+10’ 1,910 | 3,9¢10' 1,1 «108 1,1 108 1,22¢108




1+10° 1,9¢10" | 3,9¢10' 1,1 «10° 1,1 +10° 1,22¢10°
1+10’ 1,910 | 3,9¢10° 1,1 108 1,1 «108 1,22¢108
1+10’ 1,9¢10" | 3,9¢10' 1,1 108 1,1 «108 1,22¢108
3 xenatom 1410’ 1,810 | 4,4¢10" | 1,22¢10° | 1,44-10° | 1,42-10°
3ai1i3a y 1-107 1,8210" | 4,4¢10" | 1,22¢10% | 1,44.10° | 1,42-10°
MAarHiTHOMY 1-107 1,8210" | 4,4¢10" | 1,22¢10% | 1,44.10° | 1,42-10°
o 1410’ 1,8410" | 4,4¢10" | 1,2210% | 1,44¢10% | 1,4210°
1+10° 1,810" | 4,4¢10" | 1,22¢10° | 1,44-10° | 1,42-10°
1+10° 1,810" | 4,4¢10" | 1,22¢10° | 1,44-10° | 1,42-10°
1+10° 1,8410" | 4,4¢10" | 1,22¢10° | 1,44-10° | 1,42-10°

Hamnucaru xox Ha Python, mo6 BiH po3paxoByBaB:
CepelHE 3HAYCHHS BEIWYMHH, sSKa BHUMIpIOBaiacs EKCIEPUMEHTAIbHO (a came, cepelHe

IMuranns no 3aiiky 3 kypey «IIpukiaagna 0ioinpopmaTuka»
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3HAa4YCHHIA

KiJIBKOCT1

KJIITHH)

https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf);

CEpeIHIO KBaAPATHIHY MOXHOKY cepenuboro (hopmyina (3)

https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf );

,I[I/ICHCpCiIO BCIMYHMHH, SAKa BI/IMipIOBaJ'IaCH CKCIICPUMCHTAJIBHO,

HaO1IbII IMOBipHE 3HAYEHHS BETUYHHH, KA BUMipIOBalIacs eKCIEPUMEHTAIBHO.

IcTopist po3BUTKY Ta OCHOBHI MOBH ITPOTpaMyBaHHSI.

OO0’ €KTHO-OPIEHTOBAHOMIA MiX1/1 JO MPOrpaMyBaHHS.
[IponexypHuii MiaXig 10 TPOTpaMyBaHHS.
OcHogHi nepeBaru Python. 3agaui, 115 SkuXx 3acTocOBYIOTH Python.

Tunu ganux B Python.

Jloriuni oneparii B Python.

MatemaruuHi onepatopu Ta ¢pyHkuii B Python.

®ynkuii B Python.
Kiacu B Python.

. OcnogHi naketu Python.
. OcHOBHI QyHKIIi1 poOOTH 31 CHUCKaMHU.

. OcHOBHI QyHKIIT pOOOTH 31 CIOBHUKAMHU.
. OcHoBHI QyHKIII1 poOOTH 3 KOpTEKAMH.

. OcHoBHI QyHKI1Ii1 poOOTH 3 MHOXUHAMH (HabOpamH).
. OcHoBHi QyHkuii makety Matplotlib 11s mo6ynosu rpadikis.

. OcHoBHi ¢yHkuii makery Opencv-python ans po6oTu 3 300paskeHHSAMH O10JIOTIYHHUX OO0’ €KTIB

rpadikis.

MCAUIIMHU.

3aXBOPIOBaHb.

(popmyma

. OcHOBHI 3ac00H pOOOTH 3 FTEHETUYHUMU TOCHITOBHOCTAMH B nakety Biophython.
. @yHKIIT A7 JNiHIHHOT perpecii B maketi Sklearn.

. Oco6aMBOCTI MOCTTEHOMHOI €pH B PO3BUTKY 0101H(POpPMATHKH.

. I'enna Teparmisi, BU3BHaYEHHS, CTPATETisl PO3BUTKY.

. BipycHi cucteMu 10CTaBKH I'eHiB Ta JIIKiB.

. HeBipycHi cuctemu 10CTaBKH IreHiB Ta JIIKIB.
. MeToau MarHiTokepoBaHOi IOCTaBKH T€HIB Ta JIIKiB.

. Po3BUTOK nepcoHai3oBaHoi (Mpenu3iiHo1) MeTUIIIHH.
. Ilpuknanu nocarHeHb NePCOHANI30BaHOI MEAMIIMHY Y JIIKYBaHHI paKy.
. [Ipuknanm AOCATHEHb MEPCOHANI30BaHOI MEAUIIMHHU Y JIIKYBaHHI PECIIPaTOPHUX 3aXBOPIOBAHb.

. Ilpuknanu KoCsrHeHb MePCOHATI30BaHOT METUIIMHH Y JIIKYBaHHI iHQEKIIMHUX 3aXBOPIOBAHb.

. BpaxyBaHHs BXHMBaHHS Ta JO3yBaHHsS JIIKIB 3a BHUKOPHCTaHHS METOJIB II€PCOHAII30BaHOL

(2)

. Bupimennst mpoGiemMu 0OCTEKEHHsI HaceleHHS B PI3HUX KpaiHaxX Ui BpaxyBaHHS CIIaJKOBHUX



https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf
https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf
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Bukiuky, 1o xapakTepHi B JaHUH yac I IEPCOHATI30BaHOT METUIIMHN: TIMTaHHS 1HTEIEKTYaJIbHOT
BJIACHOCTI, KOH(1IEHIIHOCTI, BIAIIKOAYBAHHS PU3HKIB TOILO.

Po3BuTOK MepcoHanizoBaHoi (Mpenu3iiHoT) METUIITHH.

JlaTn BU3HAYCHHS MMOHSTTIO (hapMaKOT€HOMIKA.

[Tpuknany AOCATHEHD MEPCOHATI30BAHOI MEUIIMHHY Y JIIKYBaHHI PaKy.

[Tpuknaau AOCSATHEHB MEPCOHATI30BAHOI MEIUITUHHE Y JTIKYBaHHI CEpPIIEBO-CYIMHHUX 3aXBOPIOBAHb.
[Tpuknaan JOCATHEHB MEPCOHATIZ0BAHOI MEIUIIUHHY Y JIKyBaHHI iHPEKIIHHUX 3aXBOPIOBaHb.
BpaxyBaHHsT BXKHBaHHS Ta JO3YBaHHS JIKiB 3a BHKOPUCTaHHS METOJIB TEPCOHATI30BaHOI
MEIULHH.

Bupimenns npoOieMu 0OCTS)KEHHsI HACEJNCHHS B PI3HUX KpaiHax Ui BpaxyBaHHS CHAJKOBUX
3aXBOPIOBAHb.

Bukiuky, 1o xapakTepHi B IaHUH 4ac Ui IEPCOHATI30BaHOT METUITMHN: TUTAHHS 1HTEJICKTYaIbHOT
BJIACHOCTI, KOH(1IEHIIHOCTI, BIAIIKOAYBaHHS PU3HKIB TOIIO.

[Mpuknaau 3aKOpAOHHMX Ta YKpailHCHKHX (ipM, IO TPOMOHYIOTh TCHETHYHUH aHaji3 IpH
BCTaHOBJICHHI OaThKIBCTBA Ta 1HIIUX MOCTYT.

BipycHi cucTteMu 10CTaBKU I'eHIB Ta JIKiB.

HeBipycHi cuctemMu JOCTaBKH I'eHIB Ta JIIKiB.

MeToau MarHiTOKEpOBaHOI JOCTaBKU I'€HIB Ta JIIKiB.

Knacudixaris i Tumm 6iomapkepis.

CimelicTBa MEXaHOUYTJIMBHX 10HHUX KaHATIB 0araTOKJIITUHHUX OPraHi3MiB Ta X XapaKTepUCTUKH.
MexaHi3MH BIUIMBY Ha aKTHBAIliI0 MEXaHOUYTIMBUX 10HHUX KaHAIIIB.

Knacudikariiss MexaHOUyTIUBUX 10HHUX KaHAIIB.

SIKi mapameTpu KOJMBAJIBHOTO JUHAMIYHOTO CHTHAIIIHTY KaJbIil0 BAXIIMBI JUIA JEKOAYBaHHS Ta
nepenavi CUrHally B KIIITHHAX.

Po6ouy nporpamy HaBYaIbHOT AUCHUILTIHE (cr1adyc):

CknaneHo 1.7.H., mpod. ['opobens C.B.

YxBaneno kadeaporo 6ioeHepreTuku, 0i0iHPOpPMAaTHKH Ta eKk00ioTexHOoTii (poTokos Ne 18 Bix
25.05.2023 p.)

[Moromkeno Metonnunoro komiciero ®BT (mporokon Ne 11 Big 26.06.23).



